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Abstract

Urban industrial heritage regeneration projects have become increasingly popular in
recent years as a means of preserving and repurposing historic industrial buildings and
sites for modern use. It is different from other types of industrial heritage regeneration
because of its unique connection to the city. Industrial sites located in urban areas are
often closely linked to the social, cultural, and economic history of the city, and their
regeneration can have a significant impact on the urban fabric and the community.
Current research about urban industrial heritage regeneration usually involves a
gualitative study about the overall design of the regeneration, which overlooks and
downplays these contextual factors about the city, leading to generic and one-size-fits-
all solutions that are vague, ambiguous, and less effective for other cases.

A more comprehensive and detailed analysis of urban industrial heritage regeneration
with a focus on its contextual connections with the city is needed. Hence, the target of
this thesis is to develop a systematic mixed-methods approach that combines both
guantitative and qualitative analysis. This research will study the relationship between
context and value of urban industrial heritage quarters based on 37 indicators covering
the social, cultural, economic, and environmental factors that shape the regeneration of
industrial heritage sites.

Firstly, according to the study of industrial heritage, this thesis defined urban industrial
heritage quarters as the research subject and developed the value evaluation system
to understand the significance of such special urban spaces. Then, a contextually
sensitive urban regeneration concept is proposed based on the research of context
focuses raised in the field of architecture and urban studies.

Secondly, an analysis process of Contextually Sensitive Analysis (CSA) is developed
to understand the relationship between urban context and value variation of urban
industrial heritage quarters. By identifying the context factors of an industrial urban
environment, the factors have been subdivided into 37 indicators which represent the
variation of a specific aspect of factors during the process of urban regeneration.

Thirdly, this study chose Shanghai as the case city and selected 14 samples of heritage
quarters. Through data collection and data analysis, a Polynomial Regression model is
used to study the relationship between the variation of indicators and values. Finally,
the indicators-based model outcomes are analysed in order to illustrate the impact trend
of each indicator to values and compare the trend across different indicators for a
specific value. In this research, the assessment and value of the urban industrial
heritage regeneration projects are collected through a questionnaire survey. Regression
models will be operated and analysed in OriginPro 2022.



The final outcome of the analysis will be shown in a series of impact trend diagrams,
including both individual indicators and integrated indicator patterns. These individual
diagrams illustrate how an indicator's variation influences a specific value's variation.
The integrated diagrams illustrate the difference in contribution between different
indicators to a specific value or how the variation of one indicator influences all values
of the heritage quarter. This analysis will provide a reference during the decision-making
process, considering how to be sensitive to the resource input on different indicators to
achieve optimal performance and adapt the context indicators when a value target is
set.

Key words: Urban industrial heritage quarter, Urban regeneration, Industrial heritage
value, Contextual sensitivity, Mixed-method research
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As an architecture PhD student, my personal interest in urban industrial heritage
regeneration is rooted in my past experiences and study. Growing up in a post-industrial
city Harbin in Northeastern China, | witnessed firsthand the transformation of former
industrial areas into derelict wastelands.
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were gradually repurposed for new uses, such as cultural institutions, creative spaces,
and mixed-use developments. These experiences led me to develop a strong interest
in the potential of urban industrial heritage sites as catalysts for urban regeneration and
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dynamics, and economic factors that shape the regeneration of urban industrial heritage
sites.

My research journey has been driven by a desire to explore the intersection of
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industrial heritage regeneration. | am interested in understanding how architects and
planners can work with local communities to create sustainable and inclusive
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research and practice in this field.
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Chapter 1. Introduction

Industrial heritage encompasses the tangible and intangible remains of early production
and industrial activities, telling the stories of scientific and technological history and
highlighting human ingenuity. Looking into the development of modern cities, the
industrial heritage quarters within the urban context can be regarded both as
opportunities and obstacles, as it is always challenging to balance urban development
and heritage conservation. According to previous research and practices, the
regeneration of urban industrial heritage quarters needs a more integrated and
comprehensive approach to sensitively respond to the contextual factors during the
regeneration process, which promotes the co-achievement of harmonious cohesion
between the industrial quarters and existing urban environment while maintains and
enhances the value of this unique heritage type.

This chapter will introduce the background of this theme, explaining why this topic is
meaningful and prospective. Based on the literature analysis of existing studies, the
research gap and research question will be generated, illustrating the importance of
engaging mixed-methods research into the urban industrial heritage study. This part will
clarify the aims and objectives of this thesis, including the details of how to realize
research prospects. The last part will describe the logical structure of how the research
is organized and what to expect for each chapter.

1.1 Research Background

Starting in 1950s, many industrial countries experienced significant economic and
technological changes, leading to the decline of some traditional industries and their
associated supply and distribution chains, such as extractive, processing,
manufacturing, etc. (Cassar and Grima, 2013). Such decline was exacerbated by the
transformation of industrial structure and rapid urban development over the decades,
resulting in a vast number of redundant industrial landscapes, structures and machinery.
The term ‘industrial heritage’ emerged at that time with a certain historical awareness.

Industrial heritage refers to the physical remains and cultural legacy of human industry,
reflecting the technological, economic, and social changes that have shaped our world.
Although industrial heritage seems more commonly associated with the 19th and 20th
centuries, it has been present throughout human history (Xie, 2015a). Looking into the
development of human production activity, the Industrial Revolution served as an
unprecedented catalyst for modern prosperity, giving rise to remarkable
accomplishments and impressive structures that still influence our lives today. This
heritage includes not only factories, mills, and mines, but also infrastructure such as
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railways, bridges, and canals that facilitated transportation and commerce (Falser and
Yang, 2001). Industrial heritage is a vital aspect of our collective history, reflecting the
progress and innovation that have driven human development.

However, many industrial sites and structures have fallen into disrepair or been
demolished. This momentum was driven by human ingenuity but seems to inevitably be
eventually replaced by new facilities that employ more advanced technology and
innovations (Cassar and Grima, 2013). Due to the dynamic and progressing nature of
this heritage, it quickly became evident that the surviving evidence of industrial history
was increasingly at risk and was often destroyed before it could be preserved or
documented. The preservation and interpretation of industrial heritage is therefore an
essential task, serving as a means of educating future generations about our industrial
past, celebrating human achievement, and promoting sustainable development through
adaptive reuse and cultural tourism (Berta et al., 2018).

Fortunately, the significance of industrial heritage has been rehashed these decades,
making it an important area of study and practice that involves professionals from a
range of fields, including archaeology, architecture, engineering, and heritage
management. In contemporary urban studies, industrial heritage sites are increasingly
recognized as places of memory, offering opportunities for revitalization and
transformation. Rustbelts, brownfields, and former factory areas can be redeveloped
into valuable assets, contributing to the creation of new social identities and the
promotion of creative industries. Planning practices have begun to focus on the
rejuvenation of industrial culture, recognizing that these sites are a testimony to the past
and that their multilayered spatiality indicates the potential for a continuous cycle of
redevelopment (Xie, 2015a). As such, the preservation and re-interpretation of industrial
heritage have become important components of sustainable urban development,
promoting cultural tourism, and enhancing the quality of life for local communities.

An industrial heritage, that coexists within urban contexts, usually brings unique
challenges to development activities due to their complexity in values. Currently, two
dominant approaches can be regarded as heritage-led development which emphasises
the cultural values and the tourism potential as an urban attraction, and commercial-led
development which focuses on business benefit and economic promotion (Cassar and
Grima, 2013). However, the values of industrial heritage are far more abundant than
simply cultural and commercial values. As such, the preservation and utilization of these
heritage assets during urban regeneration require more comprehensive and sensitive
approaches.

Throughout years of industrial heritage research and regeneration practices, people
have realized that the most significant concern lies in balancing different values to
achieve the most satisfactory outcomes. With the implementation of digital analysis
prevailing in many disciplines, the evaluation and assessment of industrial heritage
values are gradually undergoing a certain degree of quantitative analysis progress
(Rojas-Sola, 2020). Especially for understanding such complicated urban cultural
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elements, the attractiveness of applying quantitative methods can provide more intuitive
data results out of ponderous text contents. When it comes to practical projects, the
utilization of such mixed-method analysis is beneficial in the planning process,
indicating the significance of different values and strategies.

These years, mixed-method research has become increasingly popular in architecture
and urban studies with considerable attempts in quantifying the value assessment
system for industrial heritage. In order to form a more comprehensive understanding of
complex urban issues, such research methods can provide integrated and nuanced
perspectives of urban context and issues (Gomez et al., 2015). By introducing a
framework to synthesise the information on socio-economic, cultural, and environmental
factors, researchers are more likely to uncover the relationship between industrial
heritage and its embedded urban environment, as well as make a more suitable and
feasible revitalization and conservation plan from objective views.

Although the perspectives on how to value industrial heritage have basically become a
consensus from the past years of improvement and refinement, specific aspects and
significance of the values vary accordingly based on the historical background,
sociocultural characteristics and natural environment of the local context. Based on the
studies of value assessment, the successful and adaptable conservation and
regeneration of urban industrial heritage quarters require a practical and theoretical
bridge correlating urban and heritage issues. This thesis is committed to establishing
such a bridge, creating a rational and workable framework for such research and design,
and focusing on the contextual cohesion between industrial heritage sites and the
surrounding urban environment. By showing respect for the urban backdrop and being
sensitive to contextual factors, the regeneration is expected to balance the values of
industrial heritage under the urban planning scope, achieving communal development
and sustainable co-existence.

1.2 Research Gap

Industrial heritage, as an important aspect of our contemporary urban cultural and
historical identity, is only cherished recently. The rapid urbanisation of modern cities
and the advancement of technology once brought industrial heritage sites great
challenges to maintain their vital existence, resulting in neglect, abandonment, and
demolition. Although the concept of industrial heritage was brought to the public with
the establishment of The International Committee for the Conservation of the Industrial
Heritage (TICCIH) in 1973, the most well-accepted definition of industrial heritage and
its values were proposed and clarified within The Nizhny Tagil Charter for The Industrial
Heritage published in 2003, known as the first official documentation specifically
focused on the industrial heritage. Since then, there has been a growing interest in
conserving and valuing the significance of urban industrial heritage, catalysing a popular
trend of relevant study and research with remarkable outcomes. However, some
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research gaps still exist in systematising and detailing the relationship between
industrial heritage value and a broader urban context. Due to the constraints of
language and time, this thesis only looks into the resources published in English and
Chinese during the last two decades to indicate the research gaps in the current
industrial heritage study.

There has been a remarkable rise in industrial heritage study during the last twenty
years. Based on the existing study focused on industrial archaeology, the UK and
European countries led the first wave of in-depth research into the value and
preservation of industrial heritage, as well as drafting the relevant policies and carrying
out heritage census. Chinese research on this topic appears to have been lagging for
several years until the Wuxi Declaration was proposed in 2006, and it also experienced
a mild increase onward. (Figure 1. 1)
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Figure 1. 1 Trends in the number of industrial heritage studies in English and Chinese
from 2003-2023 (by author) / Data resource: Google Scholar, NU Search, CNKI

When looking into the details of the industrial heritage topic, research focuses on four
leading scopes. The preservation and conservation scope mainly focuses on the
cultural and heritage attributes of industrial heritage which maintains and inherits
authenticity and integrity synchronically during urban transformation (Oevermann and
Mieq, 2015). The scope of industrial heritage tourism refers to a tourist approach to
revitalising the industrial tradition through cultural transmission and economic boosting
(Xie, 2015b). Industrial heritage is not simply an in-situ legacy as it belongs to a wider
range of spatial and temporal contexts. Therefore, industrial heritage tourism also
creates connections between different heritages, different cities, and even different
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countries, such as industrial heritage trails in the UK and Europe (Besana et al., 2021).
Adaptive reuse is a practical scope for exploring the future utilisation of industrial
heritage. The advancement of adaptive thinking, compared to traditional reuse, is it is a
more effective and sustainable way to adapt to a continuously changing urban
development (Clark, 2013), which is gradually becoming an increasingly promising
strategy for preserving cultural heritage from both a theoretical and an operational point
of view (Plevoets and Van Cleempoel, 2019). The scope of urban regeneration in
industrial heritage revitalization is the focus of this thesis. Except for sub-urban industrial
landscapes, the redevelopment of industrial heritage within an urban environment is
always a topic worth discussing as the interaction between heritage and dynamic
context creates a big challenge for harmonious urban development. From the
perspective of urban regeneration, heritage landscapes and buildings can be regarded
as catalysts and obstacles simultaneously. Research on urban industrial heritage is
expected to coordinate the textural, cultural and social contradiction between heritage
sites and their urban contexts (Douet and International Committee for the Conservation
of the Industrial Heritage, 2012). (Figure 1. 2, Figure 1. 3)
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With the development in the application of sustainability evaluation and assessment,
the research of urban regeneration has attempted to synthesise quantitative analysis
with qualitative study, providing a more statistical mix-method approach to
understanding urban issues (Figure 1. 4). However, due to the complexity and
abstraction of social issues, the cultural and social aspects of sustainability are always
more difficult to quantifiability than natural and economic aspects. Such a situation is
rather tricky when taking heritage into consideration, as it is more socially complex,
more historically unignorable and more culturally identifiable (Loures, 2008).
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Figure 1. 4 Trends in the number of evaluations and assessments of urban industrial
heritage regeneration study in English and Chinese from 2003-2023 (by author) Resource:
Google Scholar, NU Search, CNKI

For better conservation of industrial heritage, the primary thing is to clarify the value and
the evaluation standard of this heritage kind. This part of the research sets a
fundamental theory for understanding the significance of industrial relics and provides
a commonly agreed principle to value and preserve relevant cultural elements. When
looking into the assessment and evaluation attempts, the most popular topic of industrial
heritage study is the achievement of sustainable prospects in regeneration. Following
the existing system of sustainability study of BREEAM and LEEDS, major researches
focus on the built environment and economic development, which are easily
standardised and quantifiable. (Figure 1. 5)
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However, the major research gap is seen as:

The lack of a comprehensive and holistic approach that integrates
complex and multi-dimensional urban issues with the value of
industrial heritage.

Most of the existing research is either from the perspective of heritage revitalization
addressing historical continuity and cultural enhancement (Biagini and Arslan, 2018), or
from the perspective of urban development highlighting the economic boost or
environmental liveability (Zeynep, 2014, Itko, 2016). Valuable as these approaches,
there are rarely consolidated studies linking the dynamic relationship between the
changing of contemporary heritage value and transforming urban contexts, highlighting
the ways in which heritage and city influence and coordinate with each other to achieve
communal development (Sun, 2014). Besides, there is also an absence of a more
comparative and trans-cultural perspective when studying the regeneration of urban
industrial heritage. Despite many specific studies that focus on local and regional
industrial heritage characteristics, few studies compare and contrast how the natural,
cultural, historical and political backgrounds of different cities or countries influence the
practical strategy and actual performance of regeneration approaches.

In terms of urban regeneration, the improvement of the surrounding city environment
and the revitalization of industrial heritage sites are never standalone issues.
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Throughout years of industrial heritage regeneration practices, we have witnessed
many successful and prosperous projects, as well as others that have been carefully
preserved but are still gradually declining (Ifko, 2016). Especially in China, although
existing precedents are inspiring and instructive, they need a more appropriate and
adaptable scheme for native issues.

It is time to think about the relationship between the development of urban context and
the inheritance of industrial relics. Therefore, the study of urban industrial heritage
needs intuitive analysis and comparison with more specific urban indicators and
industrial heritage value factors, as well as intake of transnational background
information for broader-scaled and evidence-based research. Such comparative studies
are expected to provide both statistical and literal insights into the similarities and
differences in the regeneration processes, heritage preservation, social relations, and
cultural representations of industrial heritage across various contexts.

To summarise, the current research on urban industrial heritage shows a growing trend
in mixed-method research respectively on heritage conservation and sustainable
regeneration. However, there is lacking an effective and rational bridge to explore the
relevance of value evaluation and urban regeneration assessment. This relationship is
actually important in revealing the correlations of how urban context influences the
continuity and vitalisation of industrial heritage sites and how such sites catalyse the
development of the local urban environment.

The harmonious co-development of heritage and city is an important and timely topic
that needs an integrated, holistic, comparative, multi-disciplinary, and evidential
research perspective. In order to address the research gap discussed above, this thesis
attempts to create a feasible and rational mixed-method system for interlinking the
values and attributes of industrial heritage with practical and contextual urban factors
during the process of regeneration, with the prospect of realising a communal co-
existence and co-development between heritage and city. Such analysis is rather
beneficial if transnational and transcultural backdrops are taken into consideration, as
it is expected to inspire the native government to carry out adaptive and appropriate
native plans to appreciate the unique heritage and identifiable living environment.

1.3 Research Aims and Objectives

According to the research gaps indicated earlier, this thesis mainly focuses on the
regeneration performance of industrial heritage sites within the urban context. Looking
into the precedents of urban industrial heritage regeneration, people can easily notice
that the actual performance and regeneration outcomes vary a lot depending on the
differences in strategies adopted and the reflections on the surrounding urban
environment. Although it is not appropriate to judge the success of a regeneration
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project simply from the current status, as regeneration is always a dynamic and ever-
progressing process, we can still realize the phenomenon that regenerations being
sensitive to the contextual issues seems to work more effectively and appropriately in
revitalizing the value of industrial heritage sites (Oevermann and Mieg, 2015). Here is
the research question:

How does the context of the urban environment impact upon the value
of industrial heritage sites during the regeneration process?

From the perspective of this research question, the most important issue that needs to
be clarified is how to assess the relationship between the contextual sensitivity of
regeneration and the value variation of industrial heritage sites.

Fundamentally, this thesis aims to adopt mixed-method research to
assess how sensitively industrial heritage site regeneration responds
to the urban context that can impact the change of industrial heritage
values.

This analysis will take advantage of quantitative analysis, which is more statistical and
demonstrative, to illustrate the relationship between performance and behaviour. In this
analysis, performance refers to the value variation of an urban industrial heritage quarter,
and behaviour refers to the change of context factors during the regeneration process.
With the help of qualitative analysis, this framework may assist in a better understanding
of complicated urban issues and their causes. This framework is a multidisciplinary
attempt at heritage evaluation research. Although it has limitations due to the difficulty
of quantifying context and the insufficient number of samples, it extends the possibility
and accuracy of practising a more numeric and scientific industrial heritage regeneration
study.

There might be several benefits to conducting this research. The first advantage is to
encourage a holistic and robust data system for urban heritage issue analysis. For a
better and deeper understanding of urban context, regeneration strategy and industrial
heritage value, the mixed-method approach requires comprehensive data collection
including different types and forms to ensure the reliability and validity of any further
analysis. The second advantage is to establish a rational relationship between abstract
elements, which are difficult to be clarified simply by qualitative analysis. For industrial
heritage quarters within the urban environment, how people value the regenerated sites
relates to massive social, cultural and environmental factors. The application of such a
framework can help to reveal the degree of this factor-value influence and figurate the
relationships and effectiveness. The third benefit lies in the capability of assisting
comparative study and decision-making. While the quantitative analysis provides
generalized outcomes, the qualitative information draws the issues into a more specific
background. Therefore, a rational and feasible mixed-method framework is more easily
adapted for comparative study to reveal the similarities and differences. By comparing
the impact across different context factors on different values, the research expected to
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identify the top influential or most effective contexts. This combination of context aims
to inspire efficient decision-making for future regeneration projects within a similar
context background.

In order to achieve the research aim, there needs a series of objectives to help build up
the framework in responding to the research question.

1) To understand the meaning and significance of industrial heritage, and clarify the
values of urban industrial heritage quarters.

2) To conduct an integrated literature study on the basic theories of contextual
sensitivity in urban design and planning, defining what is contextual sensitivity and
how to study it for urban regeneration study.

3) To study the detailed context factors for urban industrial heritage quarters from a
regeneration perspective, establishing targeted indicators for assessment.

4) To carry out a thorough case city and sample quarters selection, collecting data for
the indicators.

5) To process the data and carry out the contextual sensitivity analysis. Analysing the
relationship between context indicators and value variation of urban industrial
heritage quarters

6) To compare the impact trend between different context indicators on different values.
This comparison helps to balance the cooperation between different context
indicators and identify effective ways to improve a specific value.

1.4 Structure of the Thesis

The thesis is organized into four parts (Figure 1. 6):

Part 1, comprising the first three chapters, provides a background introduction to the
thesis and a thorough literature review on urban industrial heritage quarters and
contextually sensitive urban regenerations.

Chapter 1 is the introduction chapter of the thesis, which explains the logic of the
research. The research background focuses on the evolution of the industrial heritage
topic, illustrating why this topic is meaningful and research-worthy. The research gap
and research question will be generated based on the literature analysis of existing
studies, demonstrating the importance of engaging mixed-methods research into the

10



urban industrial heritage study and exploring the relationship between urban context
and heritage value in the regeneration process. This part will clarify the aims and
objectives of this thesis, including the details of how to realize research prospects. The
last part will describe the logical structure of how the research is organized and what to
expect for each chapter.

Chapter 2 gives a comprehensive background introduction to the research subject, the
urban industrial heritage quarter. Based on the study of how the concept of industrial
heritage has been proposed and refined, this chapter explores the value and evaluation
of industrial heritage from a regeneration perspective, as well as defines the content
and scope of an urban industrial heritage quarter as the research subject.

Chapter 3 focuses on the topic of context in urban studies. This chapter explores the
critical role context plays in creating a harmonious relationship between newly designed
architectures or urban spaces with their embedded urban environment. The idea of
contextual sensitivity, which refers to being sensitive to contextual factors during urban
design, has developed with the growing interest in such topics and has begun to prevail
as a practical and feasible approach. On top of the existing research, this chapter
proposed contextually sensitive urban regeneration as an urban regeneration process
that reflects and responds to context issues.

Part 2, including Chapters 4 and 5, uses mixed-method research to analyse the
context's impact on industrial heritage value. This study process is called contextual
sensitivity analysis (CSA).

Chapter 4 explains the logic of how to adopt mixed-method research. With the study of
current research limitations in the field of urban heritage, this chapter pointed out the
lack of quantitative evaluation and the importance of mixed-method research in forming
a comprehensive understanding of urban heritage issues. Based on the study in
Chapter 3, this chapter will use context-sensitive analysis methodology to study the
context impact, and this analysis will be referred to as contextual sensitive analysis
(CSA) in this study. For the application of the methodology, this chapter introduces
principles and methods adopted in the process of sample study, data collection and
analysis.

Chapter 5 is the follow-up steps of indicator identification, data collection and data
processing. From the study of the contextual factors of urban industrial heritage quarter,
this chapter subdivides each factor into impact indicators that are closely related to the
unique characteristics of industrial heritage sites.

Part 3 including Chapter 6 and Chapter 7, is to practice the analysis of urban industrial
heritage quarters, focusing on the sample selection, data collection, data processing
and analysis.
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Chapter 6 presents the selection of the case city and sample quarters, starting with the
historical background to explain the reason for choosing Shanghai as the case city.
Following the selection of Shanghai, the study will select urban industrial heritage
guarters as sample quarters for data collection.

Chapter 7 focuses on the process of data collection and analysis, with results generated
based on sample data. The analysis will provide the impact trends of contexts on
heritage value. By excavating the information shown in the trend diagrams, the results
support the comparison between different context indicators and explore effective ways
to improve a specific value.

Part 4, Chapter 8, is the conclusion of the thesis which revisits the research questions,
aims and objectives and explains the achievements and benefits of the research.
Besides, this chapter also reflects on the limitations and proposes the future possibilities
of a more advanced study.
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Chapter 2. Industrial Heritage Quarters in the City

Industrial sites are essential milestones in the history ! of humanity, recording
humanity's dual power of destruction and creation that engenders both problems and
progress (Malwitz, 1996). During the last 30 years, there has been increased awareness
of the importance of industrial history in understanding heritage from Europe to other
countries, especially in the UK. Industrial heritage can be seen as one of the mediums
that best reflect the diversity of European culture as it illustrates the economic and social
exchanges that have developed between the continent and worldwide for three
centuries (Dervoz, 2013). In addition to their function of production (work, technology,
production, and goods circulation), industrial sites also have the ability to shape the
urban and natural environment physically and socially.

This chapter will give an introduction to the research subject, the industrial heritage
guarter in the city. Starting with a literature review on the definition and connotation of
industrial heritage, the first section of this chapter illustrates how the concept of
industrial heritage is proposed and what industrial heritage is in current studies.

Based on the fundamental background of industrial heritage, the second section of this
chapter studies the value of industrial heritage and explores how to value the
significance of such historic relics. This chapter plays an important role in this thesis for
its summarized value categories for evaluation, which will be used as criteria to score
the value variation of industrial heritage quarters during the progress of urban
regeneration in contextual sensitivity analysis.

The last section of this chapter will define the content and scope of an urban industrial
heritage quarter as the research subject. An urban industrial heritage quarter is an
industrial heritage with urban attributes and can be distinguished according to its
characteristics.

1 History is defined as the story of ‘past events considered together, esp. events or developments of a
particular period, country, or subject’ (Cambridge Dictionary, 2024d). Or it can also be understood in
smaller scale that is ‘something that has been done or experienced by a particular person or thing over a
long period’ (Merriam-Webster, 2024b). Usually, when the history is being referred to, it relates to a
specific aspect or period according to the research context. In this thesis, the aspect of history is mainly

focused on the past stories and events relating to industrial activities, especially after the First Industrial
Revolution in the UK and China.
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2.1 Defining Industrial Heritage

Industrial heritage is an indispensable component of the world heritage system,
revealing the history of human achievements. It is fragile as it is always easy to be
neglected among all the heritage kinds. People might think structures, architecture and
items left from old industrial activities are neither as eye-catching as castles, palaces,
and temples nor as impressive as culture, custom, and tradition (ltzen et al., 2013).
Even, it seems that being replaced and erased is their inevitable destiny with the
evolution of science and technology. But if we look back from a historical perspective,
our modern civilization is actually based on the fruit of industry, which has influenced
the way people live and work today. Industrial heritage carries the memory of a specific
period or the group of people relating to them, recalling previous social structure, labour
formation, and lifestyle. It records human achievements in economy, architecture, and
technology, which should not only be valued for their history but also for the future as
they have a continuous influence on the world now. From a long-term perspective, the
conservation of the industrial heritage should be dynamic in the maintenance of the
relics, the survival and continuity of the industrial process, and the technological
potential in research and production.

2.1.1 Industrial Culture and Industrial Civilisation

According to the literal definition, culture is a broad concept relating to ‘the way of life,
especially the general customs and beliefs, of a particular group of people at a particular
time’ (Cambridge Dictionary, 2024c). It can also be understood from a smaller scope,
which means ‘the set of shared attitudes, values, goals, and practices that characterizes
an institution or organization’ (Merriam-Webster, 2024a). In some discourses, culture
includes the arts and other manifestations of human intellectual achievement regarded
collectively (Spencer-Oatey, 2021). Culture is not static or universal; on the contrary, it
is developing within society and is diverse on different scales (UNESCO, 2002). It is not
limited to individual behaviours or isolated events and excludes purely biological or
genetic traits (Britannica, 2023).

Culture in the field of urban study means the life and social relations within a geographic
area, usually a country or region (Kim and Kwon, 2020). It is both a product and a
producer of urban life. As a product, culture exists in the physical and social
environments of cities, such as architecture, public spaces, art, and communities (Zukin,
1995). As a producer, culture also influences the process of urban development,
resulting in the form of spatial texture of cities as well as how people live, work, and play
in an urban environment (Momchedjikova, 2013).

Civilization is defined as ‘human society with its well-developed social organizations, or
the culture and way of life of a society or country at a particular period in time’
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(Cambridge Dictionary, 2024a). That means a society should reach a certain
development degree to be called civilization. Culture exists within civilization as a
behavioural expression of specific individuals or groups but is developed earlier than
civilization chronologically. Therefore, the scope of civilization is broader than culture,
and there can be several different cultures in one civilization (Williams, 2015).

‘Industry’ in the modern context is always referred to as the manufacturing or technically
productive enterprises in a particular field, country, region, or economy viewed
collectively, or one of these individually (Cambridge Dictionary, 2024e). It includes the
extraction of natural material resources and the processing or reprocessing of raw
materials for industrial and agricultural production (National Bureau of Statistics, 2021).
Later on, the definition also extended to any general business activity or commercial
enterprise that can be isolated from others, such as the tourist industry or the
entertainment and creative industry.

When the culture and civilization meet industry, their connotations are also slightly
different. Industrial culture started quite early before the industrial civilization, and
people used to regard generalized ‘industry’ as human activities and relevant elements
associated with production. Chinese scholars consider that industrial culture originated
as early as human-invented tools appeared, which largely promoted efficiency in
production, especially for agriculture and animal husbandry, which then significantly
improved the quality of life of human beings (Wang and Zhou, 2015). Fundamentally,
industrial civilization is also related to the activity of production, justthe scale,
advancement, efficiency and organization have reached a certain level with
systematically economic, political, social and cultural patterns (Holton, 1992).

In the 18" century, the Industrial Revolution in England marked the rise of industrial
civilization. Over the last 250 years, the rapid advance of industrialization, industrial
technology, and science has made a great impact on human society. Afterwards,
systematic and far-reaching changes happened in human society, giving rise to a new
type of civilization centred on industry, markets, and common knowledge (Bole, 2021).
As a global concept, industrial civilization is thought to be the most significant civilization
in the world that can integrate a fragmented world into an entire unit (Holton, 1992).

Industrial civilization has greatly impelled the traditional industrial culture, which was
mainly established based on agriculture and handicrafts, to develop into the machine-
based industrial culture of the current world (Harfst et al., 2018, Gérmar et al., 2019).
From a more philosophical perspective, the internal impetus for industrial culture is to
live, while for industrial civilization is to live better. As a consequence, industrial culture
has become a continuous part of history, and industrial civilization has formed a secular
state (Rauner, 1997).

Industrial culture is complex and multi-dimensional; researchers have illustrated the
industrial culture that we mostly talk about from a heritage perspective as tangible and
intangible aspects. Tangible industrial culture includes industrial landscapes,
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architectures and structures that constitute the industrial heritage within an area and
are usually regarded as the target of preservation activities. Intangible industrial culture
includes other abstract aspects such as expertise, attitudes, values, traditions, and
interlinked social factors beyond the physical elements (Gormar et al., 2019, Harfst et
al.,, 2018, Bole, 2021). Therefore, industrial heritage is the product of industrial
civilization, as well as the physical carrier of industrial culture.

2.1.2 From Industrial Archaeology to Industrial Heritage Study

After World War 1l (1939-1945), architecture and infrastructures in many UK cities were
badly damaged and waiting to be recovered. Post-war reconstruction aimed not only at
restoring the destroyed built environment but also at replanning the city to meet the
developing requirements of the coming future socially and economically (Larkham and
Adams, 2023). The planning and development of modern cities took over many
abandoned surrounding industrial sites, which are early industrial landscapes and
industrial building clusters that were experiencing a period of destruction (Buchanan,
1989). Industrial remains were at serious risk in the rapid urban transition, and the
development of industrial archaeology seems to have appeared right at the time to save
and protect relevant evidence.

The term ‘industrial archaeology’ was first proposed by Michael Rix in 1955 in the UK
and was focused on appreciating the beauty and historical value of industrial relics, as
well as raising public awareness of preservation and conservation (Douet and
International Committee for the Conservation of the Industrial Heritage, 2012). From an
academic perspective ‘industrial archaeology is the systematic study of material
evidence associated with industrial history after the First Industrial Revolution (1760—
1840)’ (Palmer and Sissons, 2012,6). The scope of industrial archaeology incorporates
a wide range of disciplines including archaeology, architecture, construction,
engineering, historic preservation, museology, technology, urban planning, and other
specialities, in order to piece together the history of past industrial activities (SIA, 2018).
With the process of comprehensive research on industrial archaeology, the term
‘industrial heritage’ emerged to describe pieces of evidence in this historical study.

Public attention to industrial remains started from such a history study. In 1955, Michael
Rix published an article in The Amateur Historian, called for the need to study and
preserve industrial sites and relics of the British Industrial Revolution in the 18" and 19™
centuries (Rix, 1967). Industrial archaeology soon became a hot topic in the academy,
and it had great research potential.

In 1959, the Council for British Archaeology (CBA) established an industrial archaeology
research committee and created the National Record of Industrial Monuments (NRIM)
in 1965 (Stratton, 1990). Later on, many local industrial archaeology groups formed
successively in the UK (The Association for Industrial Archaeology, 2024). Those
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groups aimed to record the remains of industrial history, especially those deemed to be
most at risk during the process of urbanization.

In 1963, British journalist Kenneth Hudson published the first industrial archaeology
monograph, named Industrial Archaeology: An Introduction (Hudson, 1963). He then
brought the idea to America four years later in 1967. One heritage study outcome in
1964, known as the Venice Charter, talked about the importance of heritage
‘authenticity and integrity 2’ (ICOMOS, 1964). The scope of the field of industrial
archaeology was gradually extended during the next 20 years, when the factors of social
archaeology began to be considered in the research of industrial sites. Instead of mainly
focusing on the recording of the technical aspects of sites and artefacts, the Venice
Charter has inspired researchers to believe that a broader contextual system is
important and contributive while studying and preserving industrial remains.

In this context, the term ‘industrial heritage’ emerged as a general concept to describe
the industrial past. Since 1990, there has been an ever-increasing awareness of the
importance of industrial heritage, confirmed most prominently by the addition of
numerous industrial sites to the UNESCO World Heritage List. In 1973, The
International Committee for the Conservation of the Industrial Heritage (TICCIH) was
established. The same year, the British Association for Industrial Archaeology (AlA) was
also established. Industrial archaeology can be seen as the theoretical and
methodological foundation for industrial heritage study, contributing a lot to the later
practices of preservation, conservation and revitalization. With further explorations on
industrial heritage preservation and regeneration, the work of TICCIH has brought the
significance of these and their value forward to the world stage.

In 1995, Operational Guidelines for the Implementation of the World Heritage
Convention of UNESCO demonstrated the concept of ‘living heritage®, adding a time

2 Authenticity talks about the true presentation of a heritage site in preservation, respecting its original

context (including environment, texture, material, design, workmanship, etc.) to avoid misinterpreting the
values (such as historical, artistic, cultural, social, etc.) of the heritage site. Integrity refers to maintaining
the completeness of a heritage site, that all elements contributing to the site's significance are preserved

in their entirety (including the physical, functional, and visual aspects of the site). (COMOS, 1964,
Alberts and Hazen, 2010)

3 Living heritage refers to culture, knowledge, skills, and expressions related to a heritage that can be
passed down through generations. UNESCO first proposed to highlight the continuity of intangible aspects
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dimension to heritage and also enlighting that industrial heritage can also include
industrial landscapes, architectures, and facilities that are still in use (UNESCO, 1999,
Jang and Mennis, 2021). Later on, many preserved industrial sites have become a vital
part of heritage tourism, including the European Route of Industrial Heritage (ERIH),
established in 1999. However, the widespread appreciation of the importance of
industrial heritage by the general public is still lacking in many areas, as the subject
often maintains the perception of being ‘not old enough’ to truly be considered
archaeology. In 2003, the Nizhny Tagil Charter was adopted by TICCIH at its XII
Congress in Nizhny Tagil, Russia. It is the first official definition of industrial heritage
and the international instruction for the study, documentation, conservation, and
interpretation of industrial heritage. By stating the definition, value, and preservation
necessity of industrial heritage (TICCIH, 2003, Kaya, 2017), this document was
essential in illustrating industrial heritage professionally. The effort of relevant research
continues during the next several years, with focuses on the cultural identification and
heritage tourism (Shackel, 2004, Mann, 2003, Oglethorpe, 2005, Xie, 2006).

In the same year, UNESCO adopted the concept of ‘tangible and intangible* heritage
in the Convention for the Safeguarding of the Intangible Cultural Heritage, which helped
to understand the technological, historical and social value of industrial heritage (United
Nations Educational Scientific Cultural Organization, 2003).

The next significant document named The Dublin Principles was published in 2011 by
ICOMOS. The main concern of this principle is the integrity and intangibility of industrial
heritage, such as emphasising the significance of local context and the necessity of
preserving the overall landscape and environment of industrial heritage (Joint ICOMOS
& TICCIH, 2011). In the following year, TICCIH put forward the Taipei Declaration for
Asian Industrial Heritage. Setting the background in the Asian countries, the declaration

of heritage, while its connotation has extended to tangible elements as well. Living heritage in the current
context includes both tangible and intangible aspects of a heritage that are continuously practised or
adapted in response to changing environments and societal needs. This concept plays an important role in
contributing to the sustainable preservation and management of heritage. (UNESCO, 1999, Poulios,

2014)

4 Tangible heritage includes physical artifacts, buildings, monuments, landscapes, and other material
objects with historical, cultural, or aesthetic significance. Intangible heritage encompasses practices,
expressions, knowledge, skills, and traditions recognized by communities, groups, and individuals as part
of their cultural heritage. Clarifying the tangible and intangible aspects of heritage is essential for achieving
authenticity and integrity in preservation practices. (United Nations Educational Scientific Cultural

Organization, 2003, Vecco, 2010)
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affirmed the significant role of Asian industrial heritage and advocated creating an
international system of relevant study (TICCIH, 2012).

The most recent outcome was the Seville Charter of Industrial Heritage published in
2019. This charter is based on the 2018 international conference about industrial
landscapes and 21%-century industrial challenges held by TICCIH. By paying attention
to the documentation and interpretation, the main concept of the charter is to discuss
the attempts of critical intervention according to the value of heritage and the potential
of preserving industrial heritage through adaptive reuse in the changing world (Sobrino
and Sanz, 2019).

The same as many different kinds of heritages, the recognition of industrial heritage
depends on its particular national and cultural context. The protection of Chinese
industrial heritage started around the 21st century. Learning from the theoretical
framework of Western countries, China has quickly started the research and practice of
industrial heritage preservation. Notably, during the last ten years, more and more
regeneration projects have appeared, and there has been an increase in academic
focus. Nevertheless, the prosperous trend of industrial heritage practices in China still
has its limitations. The ambiguity of definition and scope, the absence of fundamental
theoretical research, the repetitiveness of heritage types, and the neglect of vernacular
cultural context are the research gaps in industrial heritage preservation and
regeneration fields and deserve more thoughtful and convincing strategies considering
further developments (Sun, 2014).

For a long time, the protection of old industrial architecture was absent in historical
architecture protection in China. Before the 1990s, people simply dismantled discarded
old industrial buildings. After the 1990s, Some artists began occupying warehouses and
factory buildings, transforming them into their studios. In the 21st century, the protection
and utilization of industrial buildings have become popular research topics for
academicians working on architecture protection. China lags behind in terms of theories
for industrial building preservation. The earliest attempt was begun in July 2002,
Shanghai Municipal Regulations on the Protection of Outstanding Historical and
Cultural Sites and Prominent Historical Buildings proposed the protection of industrial
buildings in China.

In April 2006, at the first China Industrial Heritage Protection Forum in Wuxi, the Wuxi
Initiative—Attaching Importance to the Protection of Industrial Heritage during High-
speed Economic Development was proposed, aiming to awaken common attention from
the public. This forum draft was regarded as the first official document on industrial
heritage preservation, pointing out the scope and necessity of protecting the industrial
remains after the Opium War. Later in 2010, the Wuhan Initiative and Beijing Initiative
were put forward successively. The Wuhan Initiative mainly focused on the relationship
between industrial heritage sites and urban regeneration. And the Beijing Initiative
raised the urgency of protecting the industrial heritage at risk in China. The same year,
National Office for Philosophy and Social Sciences (NOPSS) has launched foundation
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support for Chinese industrial heritage preservation and conservation research.
Afterwards, the Hangzhou Consensus came into being in 2012, as the official instruction
for living industrial heritage preservation (Yu, 2006).

The evaluation and designation work were launched in China for the next several years.
From 2017 to 2021, the Ministry of Industry and Information Technology of the People's
Republic of China (MIIT) released five batches of National Industrial Heritage Lists
according to the historical significance and contribution to Chinese industrial history,
including 197 designated industrial heritages in total. Meanwhile, the Urban Planning
Society of China (UPSC) involved urban planning and social development perspectives
in industrial heritage study, also published three batches of China Industrial Heritage
Protection List in 2018, 2019, and 2023, with 300 industrial heritages in total. The two
list systems have heritages overlap, but both are important references to clarify the
significance of industrial sites. In 2020, the National Development and Reform
Commission (NDRC) published an official document to promote the protection and
utilization of industrial heritage in an urban context, especially old industrial cities. In
2021, the outcome of the 2010 foundation-supported research was published as a
series of books named Comprehensive Research on the Preservation System of
Modern Industrial Heritage Sites in China (" [E 3 i 3 BLAC 8t 7= fR 5 7 R A 50),
which provide a thorough study about the evaluation, preservation and regeneration
potential of Chinese industrial heritage.

These actions mark a new era of industrial heritage study and preservation in China.
Looking through the preservation process, China has first adopted the theoretical
system of the world industrial heritage study and is gradually applying the native
perspectives to the research. However, there is still an absence of basic industrial
archaeology, regional cultural background in different industrial cities, and quantitative
study of relevant topics, which are still research gaps that can be filled in the future.
(Figure 2. 1)
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2.1.3 Definition of Industrial Heritage

In the Oxford English Dictionary, ‘heritage’ is defined as ‘property that is or may be
inherited, an inheritance, valued things that have been passed down from previous
generations, and relating to things of historical or cultural value that are worthy of
preservation’ (Oxford English Dictionary, 2021). According to the definition, heritage
could be understood by most people as a physical ‘object’ or a piece of property. It can
be passed from one generation to the next and deserves to be conserved and inherited
(Harrison, 2012).

Later on, the intangible aspects of heritage reveal that most of our inherited associations
with the past arise from the connections, activities, ideas, and the emotional relationship
with historical places (Historic-England, 2023a). Therefore, an inextricable link between
intangible emotional attachments of a heritage and its tangible entities was established
(Harrison, 2010). Although intangible, the non-physical aspects of heritage can usually
be visible or be sensed in customs, habits, and activities related to the physical elements
of the heritage, which reminds the related people who they are as parts of which
collectives and help to create their shared memories, attitudes, beliefs, etc., what is
usually referred to as culture (Graham et al., 2009). ‘We use objects of heritage
(artefacts, buildings, sites, landscapes) alongside practices of heritage (languages,
music, community commemorations, conservation and preservation of objects or
memories from the past) to shape our ideas about our past, present, and future
(Harrison, 2010)".

If taking a look from a literal perspective, the term ‘cultural heritage’ can be explained
from the ‘cultural’ and ‘heritage’ dimensions. As we have explained in 2.1.1, culture is
the way of life in which people live together and form shared beliefs, attitudes, values,
etc. The start of culture should date back to the very initial motivation of seeking to
survive, which brings people together as a group (Tylor, 1874). Some explanations of
culture come with a touch of holiness, such as ‘worship and reverential homage’ (Oxford
English Dictionary, 2024b). Actually, the very earliest of worship aims at the process of
production, origins in hunting and cultivation activities that people work together for a
living (Hudson et al., 1967). When this group of people invented tools that could
increase the efficiency and effectiveness of the production process, what we have
referred to as the early industrial culture started to form. In 1973, one cognitive definition
of culture was provided as ‘a historically transmitted pattern of meanings embodied in
symbols, a system of inherited conceptions expressed in symbolic form by means of
which men communicate, perpetuate, and develop their knowledge about and attitudes
toward life’ (Geertz, 2016,35). Combining the meaning of ‘heritage’, cultural heritage
seems like a broad concept that contains evidence from human history that shares a
relationship within a certain scale of the group (Historic-England, 2023b).

UNESCO defines cultural heritage as ‘the legacy of physical artefacts and intangible
attributes of a group or society that are inherited from past generations, maintained in
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the present and bestowed for the benefit of future generations’ (Vecco, 2010,322).
Cultural heritage should be considered both in time and space. Time shows how
heritage is inherited or passed chronologically through generations, which is a
continuously dynamic process. And space provides a physical context for cultural
properties to exist.

The idea of tangible heritage has now been broadened to include both the human and
the natural environment, both architectural complexes and archaeological sites;
heritage in the rural district and urban environment; technical or industrial heritage;
industrial designs and urban facilities, etc. (Jokilehto, 2005). However, the intangible
dimension of cultural heritage is easily neglected and is too fragile to be kept. Later on,
the study of cultural heritage now covers the non-physical cultural heritage, which
includes the signs and symbols passed on by oral transmission, artistic and literary
forms of expression, languages, ways of life, myths, beliefs and rituals, value systems
and traditional knowledge and know-how (Vecco, 2010).

Industrial heritage belongs to cultural heritage and has its uniqueness in its focus
(Andrieux, 2024). Beyond the tangible aspects, industrial culture, which composes the
main intangible aspects of industrial heritage, is what forms the unique characteristic of
industrial heritage. A heritage that relates to historical remains always seems a settled
object or status, while industrial culture is active in the way it works, which continuously
contributes to the improvement of people’s lives. That is to say, industrial heritage is
alive or partly alive, in their traditional way or another. Understanding industrial heritage
is not simply understanding tangible heritage but the intangible industrial culture behind
it.

Cities are always under continuous change impelled by social, cultural, and economic
factors. Beginning in 1760, the Industrial Revolution can be seen as one of the essential
factors in shaping the urban and social formation of the early modern city. It altered the
industrial and labour structure, especially in raw material extraction, mineral exploitation,
and agricultural production. As a result, the transformation of working and living patterns
induces the emergence of new industrial urban fabrics (Falser and Yang, 2001). The
remains of industry, such as factory buildings, landscapes, sites, and precincts, as well
as structures and spaces, all contribute to forming our cities, towns, and regions and
their character (Clark, 2013).

Industrial heritage has gained attention in the UK since the mid-1950s. Physical
evidence of industrial history has begun to be valued, causing the growing focus on
academic research, protection, and conservation. As a type of highly complex structure,
industrial heritage is a significant part of our ‘social, spatial, cultural and technological
past’ (Ifko, 2016,1), which is ‘a vivid reminder of how today’s world came to be the way
it is’ (Dervoz, 2013,12).
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In 2003, The International Committee for the Conservation of the Industrial Heritage
(TICCIH) defined industrial heritage as:

what ‘consists of the remains of industrial culture which are of
historical, technological, social, architectural or scientific value’
(Douet _and International Committee for the Conservation of the
Industrial Heritage, 2012,2).

Industrial remains include a wide range of different physical forms, known as ‘buildings
and machinery, workshops, mills and factories, mines and sites for processing and
refining, warehouses and stores, places where energy is generated, transmitted and
used, transport and all its infrastructure, as well as places used for social activities
related to industry such as housing, religious worship or education’ (Douet and
International Committee for the Conservation of the Industrial Heritage, 2012,2). In this
scope, industrial heritage can be seen as any solid piece of evidence that can illustrate
the past or ongoing industrial process of production (Kaya, 2017). Besides tangible
relics, industrial heritage also contains intangible evidence, acting as a link to the urban
cultural, historical, social, economic, technical, and aesthetical context. Those aspects
involve industrial communities, activities, production processes, craftsmanship, place
identification, labour, lifestyle, etc.

As the theoretical foundation, industrial archaeology has set a time range for the scope
of industrial heritage study, that industrial heritage focuses on the period after the First
Industrial Revolution (Palmer and Sissons, 2012). This can be understood as the
research scope of industrial heritage from when the industrial civilization started.
However, according to TICCIH's definition, it's the industrial culture which started much
earlier in history. Recently, research by Chinese and British scholars indicates a positive
attitude towards expanding the definition of industrial heritage to encompass these
traditional industries (Potteries Museum and Art Gallery, 2021, Yan et al., 2021).
Therefore, for more precise definitions of the scope, the influence of the Industrial
Revolution and the contribution degree of machines should be assessed accordingly.
In actual research and practice activities, one specialised research might have its own
definition of the scope depending on the focus and condition. As China has defined the
scope of industrial heritage research from the First Opium War (which is the starting
point of Chinese industrialisation), this thesis will focus on the remains from the
beginning of industrial civilisation after the First Industrial Revolution, including some
traditional industries which production process was impelled to develop by Industrial
Revolution outcomes.
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2.2 Value of Industrial Heritage

People may value historic relics for many reasons including utilization, personal
preference, distinctive appearance, collective memory and stories they can tell. At the
same time, the primary motivation of value is the intention to enjoy and sustain the
benefit of a historic environment (English-Heritage, 2008). Through the action of value
and evaluation, people can form a prospect of the heritage future, even endow a more
widely approbate significance to the ‘familiar and cherished local scene’ (English-
Heritage, 2008,27). The historical records of past industrial activities provide
inspirational and diversified expressions of how the industrial heritage forms modern
civilization and why they are valuable and irreplaceable.

The research of heritage value and evaluation originated in the study of art history. Then,
in the early 1900s, scholars from different disciplines explored and developed their own
views on valuing the significance of heritage and historical relics. To form a thorough
understanding, this part will go through the most widely used or commonly agreed
documents of heritage research and summarize the definition of value to provide a solid
foundation for industrial heritage study.

2.2.1 Value of Industrial Heritage

In the field of Philosophy and Social Sciences, ‘value’ refers to the importance, worth,
or usefulness of something, ‘the estimation in which a thing is held according to its real
or supposed desirability or utility’ (Oxford English Dictionary, 2024d). It is a measure of
the significance or benefit that an object, action, or concept holds for an individual or
group. In heritage studies, ‘value’ refers to how significant, worth or useful a heritage
can be measured in various perspectives, such as historical, cultural, social, aesthetic,
economic, and environmental dimensions (De la Torre, 2002).

At first, experts mainly focus on the basic aspects of heritage value which can be easily
visualized, sensed or utilized, such as the historic, artistic and practical significance.
Since 1979, the ‘Burra Charter’ and the following guideline published by ICOMOS are
regarded as a milestone in clarifying the value of heritage (Kerr, 1983), as well as
widening the connotation in social and local perspectives (Aoki and Xu, 2021). With the
growing attention to heritage preservation, people have realized that the impact of
heritage-related activities also has economic and educational influence. The scope of
what and how to value a heritage continues to expand with the exploration of the
authenticity and integrity of heritage maintenance and delivery. In 1964, the Venice
Charter put forward the authenticity and integrity of heritage. Following the explanation
in 2.1.2, the authenticity of industrial heritage refers to the accurate representation of
the tangible aspects of the heritage site (such as landscapes, architectures, machines,
etc.) as well as the intangible aspects (such as the production process, aesthetics,
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workmanship, etc.) (ICOMOS Slovenia, 2017). Integrity involves preserving industrial
heritage sites complete with all elements that relate to the sound operation of the
industry are well-maintained (ICOMOS Slovenia, 2017). In 2005, the ‘Xi'an Declaration’
of ICOMOS illustrates that the setting and context of heritage also have unignorable
value and require an integrated perspective in research and practice (Wang, 2018). This
declaration highlights the importance of achieving authenticity and integrity of the
industrial heritage sites and that industrial heritage should be valued on a broader scale.

According to the latest edition of the ‘Burra Charter’ updated in 2013 (first published in
1979), the cultural significance (value) of heritage can be understood from aesthetic,
historic, scientific, social and spiritual perspectives, also illustrating the aspects of
natural significance. Then, in ‘Management Guidelines for World Heritage Sites’ in 1993,
the values were divided into two categories: cultural values (including identity, rarity, art
and technical considerations) and contemporary socio-economic values (including
economic, functional, educational, social and political considerations) (Feilden and
Jokilehto, 1998). In 2002, the highly rated research report by the Getty Conservation
Institute ‘Assessing Values of Cultural Heritage’ provides a comprehensive study of
value characterization and evaluation methodology (De la Torre, 2002). This report
divides cultural heritage values into socio-cultural and economic perspectives. Socio-
cultural vector composes the historic, symbolic, social, spiritual and aesthetic value,
while the economic vector considers the utilization status of the heritage. In 2008,
English Heritage published the ‘Conservation Principle: Policies and Guidance for the
Sustainable Management of the Historic Environment’, in which the value of historic
and heritage environment is defined as evidential value, historical value with illustrative
and associative characters, the aesthetic value created by design, and communal value
that have commemorative and symbolic impacts (English-Heritage, 2008). Through the
years of heritage research, we can see that most studies have been adjusted based on
these outstanding universal significances according to specific research contexts.

Table 2. 1 gives a summary of how the value system varies in the development of
heritage study. From the table, we can see that the aspects of evaluation vary according
to the aim of different studies, and the categorization hierarchy also changes to highlight
the focus value. Overall, the field of heritage value gradually got broader and
interweaved with other related fields, such as sociology and economy.
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Literature

Classification of Heritage Value

Table Description: The three layers represent the classification hierarchy
of the values in different literature. The same values are marked in the
same colour, so it can show how a specific value is regarded differently
when the research focuses vary.

First layer Second layer Third layer

Burra Charter
(1979)

Cultural Value Aesthetic value

Historic value

Scientific value

Social value

Spiritual value

Natural Value Ecosystem value

Biodiversity value

Geodiversity value

Management
Guidelines for
World Heritage
Sites (1993)

Cultural Value Identity value

Relative artistic value

Technical value

Heritage (2002)

Rarity value
Contemporary Economic value
Socio-economic "k 1 tional value
Value _
Educational value
Social value
Political value
Assessing Sociocultural Historical value Educational/academic value
Values of Value Artistic value
Cultural Cultural/symbolic value Political/civic value

Craft/work-related value

Spiritual/religious value

Aesthetic value

Economic Value | Use value (Market value)

Nonuse value (Nonmarket
value) — Existence value

Option value ®

Bequest value®

Evidential Value

5 The option value of heritage refers to someone’s wish to preserve the possibility (the option) that he or
she might consume the heritage’s services at some future time.

6 Bequest value stems from the wish to bequeath a heritage asset to future generations.
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Conservation Historical Value lllustrative value —

Principle: technological value
Policies and Associate value’
Guidance for the .

. Aesthetic Value
Sustainable
Management of Design value
the Historic Artistic value
Environment i : e
(2008) Communal Commemorative value

Value® -
Symbolic value

Social value

Spiritual value

Table 2. 1 Heritage Value Classification in Representative Documents (Summarized by author)

As the value of heritage is complicated and interweaving with multiple disciplines, the
characterization and classification attempts of value typology always overlap in terms
and aspects and vary according to different perspectives. When it comes to one specific
type of heritage, the details of value might have additional and extended meanings.

For industrial heritage, value is defined differently in various principles or by different
organisations. According to The Nizhny Tagil Charter for the Industrial Heritage by
TICCIH in 2003, the value of industrial heritage is mainly about the historical value,
social value, technological and scientific value, and aesthetic value (Douet and
International Committee for the Conservation of the Industrial Heritage, 2012). But the
explanation of how these values can be sensed or assessed is not clearly defined. Later
in the Dublin Principles published in 2011, the importance of human skills and
knowledge of industrial activities are stressed in the research and record process. This
principle also illustrates the necessity of involving the authenticity, integrity and

7 Association with a notable family, person, event, or movement gives historical value a particular
resonance. Being at the place where something momentous happened can increase and intensify
understanding through linking historical accounts of events with the place where they happened — provided,
of course, that the place still retains some semblance of its appearance at the time.

8 Communal value derives from the meanings of a place for the people who relate to it, or for whom it
figures in their collective experience or memory. Communal values are closely bound up with historical
(particularly associative) and aesthetic values, but tend to have additional and specific aspects.

9 Commemorative and symbolic values reflect the meanings of a place for those who draw part of their
identity from it, or have emotional links to it. Such values tend to change over time, and are not always
affirmative. Some places may be important for reminding us of uncomfortable events, attitudes or periods
in England’s history. They are important aspects of collective memory and identity, places of remembrance
whose meanings should not be forgotten.
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regionality of industrial heritage, which relates the industrial heritage value with a wider
time and spatial context (Joint ICOMOS & TICCIH, 2011). Generally speaking, those
mentioned values are embedded in the fabric, components, pieces of machinery and
landscape, or even extended to any written documentation and intangible records of
industry contained in collective memories'?, traditions and customs. Historical value
refers to the historical significance of industrial heritage, including its roles in the history
of industrial development and its association with important events and people (Rodina
2018). Social value relates to the contribution of this heritage in creating or transforming
the characteristics of specific groups of people (such as local communities, former
workers, entrepreneurs, governments, etc.) or relevant places (TICCIH, 2003, Douet
and International Committee for the Conservation of the Industrial Heritage, 2012, Joint
ICOMOS & TICCIH, 2011). Technological and scientific value can be understood as the
innovation and advancement of machinery, production processes, and skills in science
and technology (TICCIH, 2003, Douet and International Committee for the Conservation
of the Industrial Heritage, 2012, Joint ICOMOS & TICCIH, 2011), as well as the
continuous influence on the development of the industry. Aesthetic value is about
evaluating the design quality of the buildings and structures, including scale, style,
material, decoration, spatial arrangement, etc. (TICCIH, 2003). It also includes the
visual impact of the industrial landscape, facilities, and structures that make up the
heritage within its surrounding environment.

As the industrial heritage study in China started only 20 years ago, the definition and
scale of value are developed on the existing system. With the increasing focus recently,
different cities in China have tried to value their industrial remains according to different
perspectives, the systems of some representative cities have been listed in Table 2. 3.
The evaluation system was discussed in 2018 and has been refined in 2023, focusing
on the designation and management of industrial heritage from a national level, which
is ‘The National Industrial Heritage Management Approach’ (Table 2. 2). This principle
has some extra focus in the Chinese context based on the existing values. For historical
value, this principle points out the importance of studying the contribution of a heritage
to industrialization in China. Social value should also consider the influence of the
corporation on a local and national scale based on whether it has formed a unique
industrial spirit, production regulation, and enterprise culture. Apart from the four values
defined by TICCIH, this value system also takes conservation status and management
conditions into consideration (MIIT, 2023). For conservation status, a heritage is
expected to be evaluated from the authenticity perspective according to the

10 Collective memory for industrial heritage refers to the shared memories and experiences of a community
or society based on the common identity associated with its industrial past. It includes the story of events,
relationships, customs, and individual experiences that are tied to both the tangible and intangible aspects

of the industrial heritage. (Licata and Mercy, 2015)
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comprehensiveness and reliability of the record and presentation about the heritage,
and the integrity perspective according to whether the significant pieces of the heritage
have been kept in their entirety to illustrate representative production layout, process,
relevant lifestyle, etc. (MIIT, 2023). For management conditions, this principle focuses
on the protection and utilization of the plan, making it feasible and conforming to
heritage characteristics; the management system and operation are clear and effective.
Besides, the plan should keep up with the time, providing sustainable social and
economic benefits (MIIT, 2023).

China
The National Industrial Heritage Management Approach (2023)

Heritage aspect Conservation status Management condition

Historical value

Scientific and

TICCIH technological value b 1y Continuity
Industrial Heritage Re-
tooled (2012) K ith th
Aesthetic value Integrity eep up with the

times

Social value

Table 2. 2 Industrial heritage value classification by TICCIH and the Chinese government
(Summarized by author)

Table 2.3 below lists the value classification in different cities in China. The same values
are listed in the same line. Therefore, the table can compare the contents in one value
across different cities and identify different value focuses.
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Beijing

Shanghai

Nanjing

Chongging

Wuhan

Tianjin

Historic Value
®  |ongevity
® People & events

Historic Value

®  City- History of urban construction,
transformation, and regional culture

®  Society and community- History of
industrial development and company
development

®  Architecture- History of industrial
building and style evolution

Historic Value
®  [ongevity
® People & events

Historic Value
®  [ongevity
® People & events

Historic Value
®  [ongevity
® People & events

Historic Value
® [ongevity
® People & events

Technological and Science
Value

® |nnovation

®  Advancement

Technological Value

®  Design and structure
®  Material
®  Construction and skill

Technological and Science
Value

®  [nnovation

®  Advancement

Technological and Science
Value

®  |nnovation

®  Skill level

Technological and Science
Value
®  |nnovation

Technological Value

®  |nnovation of
production skills

Aesthetic Value
®  Design and construction
® |andscape

Aesthetic Value

®  Configuration

® Space

®  Details and Decoration

Aesthetic Value
®  Design and construction
® |andscape

Aesthetic Value
®  Design and construction
® |andscape

Aesthetic Value
®  Preference
®  Design and construction

Socio-cultural Value
®  Emotion and responsibility
® Company culture

Social and Emotional Value

Social Value

® Emotion and
responsibility

® Company culture

Social Value
® Emotion and cohesion
® Company culture

Social Value
® |mpact
®  Spiritual value

Social Value
®  Emotion and cohesion
® Company culture

Economic Value
®  Structural adaptiveness
®  Spatial adaptiveness

Economic Value

®  |ocation

®  Functional adaptiveness
®  Cost-effectiveness

Economic Value

®  Structural and spatial
adaptiveness

® |ocation and
transportation

®  Scale and Status

Completeness

®  Scale and quality

Economic Value

®  Structural adaptiveness
®  Spatial adaptiveness

®  Tourism potential

Environmental Value
®  Symbolic

®  Continuity

® |andscape

Architectural Value
®  Survival condition
®  Structural Safety

Architectural Value
®  Style and aesthetics
®  Structure advancement
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Landscape Value
®  \isual uniqueness

Locational Value
®  |ocation Advantage
®  Transportation

Utilization Value
®  Spatial adaptiveness
®  |andscape adaptiveness

Utilization Value
®  Structural adaptiveness
®  Spatial adaptiveness

Feasibility
®  Potential for reuse
®  Feasibility of maintenance

Authenticity and Integrity

Rarity Value

Additional Value
®  Rarity of industry
®  Rarity of landscape

Uniqueness Value

Table 2. 3 Industrial heritage value classification and evaluation by different cities in China /Summarized by author from (Deng et al., 2011, Huang,

2008, Ji and Xu, 2012 Lietal., 2012 Liu and Li, 2008, Liu et al., 2012 BMBEIT, 2009 Qi and Ding, 2008, Tian, 2013, Xu, 2013)
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Being a specific type of cultural heritage, industrial heritage shares the same values as
traditional heritage. However, it is difficult to settle a commonly agreed value system
because the standard of value classification system remains ambiguous, either too
generalized as the TICCIH defined, or too complicated and overlapped as the other
listed heritage research documents.

At both the national and local levels, the detailed classification of industrial heritage
value aims to evaluate if the old industrial sites can be designated officially as industrial
heritage. From the table, it can be seen that the research on industrial heritage value
varies across cities, as each city has different focal points, leading to diverse
classification methods and reference standards for each type of value.

Since each value can be understood from multiple dimensions and each tangible or
intangible element of the heritage includes various values, one evaluation aspect might
be classified differently under different values or considered independently.

For example, historical value can be understood through the chronological dimension
and related historical events, as in cities like Beijing, or through spatial significance,
such as the historical importance of the city, community, or building scale, as in
Shanghai. An industrial building's development can be studied from a historical
perspective, its construction technology can be categorized under scientific and
technological value, its association with local industrial activities contributes to forming
social recognition, and its visual effect and design influence the aesthetic value of
industrial heritage.

For this study, a clear and comprehensive definition system of industrial heritage value
composition is necessary for establishing the assessment system to evaluate the
regeneration outcomes and targets of heritage-related aspects.

2.2.2 Industrial Heritage Evaluation

Evaluation is essential in heritage study, as it provides a guide to the protection and
utilization of tangible and intangible heritage. ‘From understanding grows valuing; from
valuing grows caring; from caring grows enjoyment and inspiration (Douet and
International Committee for the Conservation of the Industrial Heritage, 2012,12).’

Industrial heritage is a kind of cultural heritage with unique characteristics, and the early
focus of industrial heritage evaluation was mostly developed on previous studies about
cultural heritage. According to Historic England, preservation and conservation works
of historic environment mainly follow two guidances: scheduled monuments and listed
buildings. Documents of scheduled monuments and listed buildings set general factors
for heritage evaluation, with extension files including special considerations of industrial
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architectures and landscapes. However, the evaluation aspects and criteria were not
clearly classified and systematized.

Looking into the industrial heritage evaluation system of China and Chinese cities, the
relationship between evaluation aspects and value is listed relatively clearly, but the
details in each system have some mixed concepts and overlap scopes. In order to assist
the contextual sensitivity analysis later for industrial heritage quarter regeneration, the
very first step is to summarize the evaluation system as a reference.

Currently, the research and evaluation of industrial heritage value, both internationally
and in China, has two purposes. Firstly, it works as a reference for deciding whether old
industrial sites qualify as officially designated industrial heritage. Secondly, it assesses
the degree and potential for the protection and utilization of industrial heritage.

Based on the previous review of value classification, early cultural heritage study usually
considers cultural, economic, and social values as the three primary considerations,
which can also appear as the combined study of socio-cultural aspects or socio-
economic aspects. Although the current industrial heritage evaluation system does not
emphasis cultural value, its impact cannot be ignored, as industrial heritage is defined
as the remains of industrial culture (Douet and International Committee for the
Conservation of the Industrial Heritage, 2012). In this thesis, cultural value will be
discussed together with social value as the socio-cultural value.

Historical value, depending on its research focus, can either stand alone as a major
category with the aforementioned three or be a sub-category within social or cultural
value. Natural value is also an important factor to consider when considering special
heritage related to the natural environment.

In the context of industrial heritage, existing value systems often upgrade the scientific
and technological value and aesthetic value to the same level of importance as historical
and social values (except in Tianjin). TICCIH's value research does not emphasis
economic value, whereas Beijing, Tianjin, Nanjing, Chongging have used economic
value to highlight the benefits during the transformation and utilization process, or list
the potential and feasibility of heritage utilization as a separate value category. However,
economic value in industrial heritage study refers not only to the economic benefits of
protecting and reusing industrial heritage. From a historical perspective, the economic
value of an industrial heritage can also include its production capacity and contribution
to the regional and national economy during its stream period, as well as its continuing
influence on its industry (even after closure) (Throsby, 2000). Looking into the Table 2.3,
the sub-aspects listed are not accurate enough to represent the comprehensive
connotation of economic value. In this thesis, the historical economic influence of
industry heritage will be divided into historical values, and the ‘economic value’ in this
study will only represent the future benefits of industrial heritage.

35



In The National Industrial Heritage Management Approach, the authenticity and integrity
of industrial heritage are specifically emphasized during evaluation. UNESCO's
Operational Guidelines for the Implementation of the World Heritage Convention
highlights that heritage protection should maintain the authenticity and integrity of both
tangible aspects (such as location, environment, space, texture, form, and materials,
etc.) and intangible aspects (such as traditions, customs, functions, craftsmanship, spirit
etc.). These two concepts are not defined as the value of industrial heritage but as
aspects that affect whether each value can be fully and truly presented or evaluated.
Authenticity and integrity should be continuously considered during heritage research,
protection, and utilization. In this study, the authenticity and integrity aspects will be
broken down into sub-aspects for considering each value.

For the aesthetic value, assessments of Beijing, Nanjing, and Chongging included the
aesthetic of industrial landscapes, and Wuhan suggests that aesthetics should also
relate to public preference. Shanghai focuses more on the aesthetic value of industrial
buildings and structures, but treats the symbolic and continuity of the industrial
landscape separately as environmental value. In this study, industrial landscapes will
be considered an integral part of industrial heritage that forms the whole visual impact,
and they will be discussed together with architectural and structural heritage.

Moreover, neither TICCIH nor current Chinese industrial heritage evaluations address
natural value. Missing this value is mainly because industrial production processes
generally do not have a positive impact on the surrounding natural environment, often
leading to pollution and resource depletion (Kirkwood, 2001). Many factories were
regarded as harmful to the natural system, which has no ‘worth and usefulness’ in this
aspect (Martin, 2015). However, long abandoned industrial sites, if not seriously
polluted, also have the potential to be re-occupied by eco and bio systems that can
provide greenery for the urban environment (Kowarik, 2005). Recent research and
practice in the protection and utilization of industrial heritage have recognized the need
to address environmental pollution abatement, ecological restoration, green design, and
landscape design as significant factors (Iryna and Irina, 2023, Kowarik, 2005).

The summarized value categories and evaluation aspects are listed in the following
table. (Table 2. 4)
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Value Evaluation Aspects Source
Historical Value Age and Longevity egkmnopg
Relates to historical events and people dekmnopg
Significance in the history of industrial abcdefkimnopq
development
Significance in the history of regional and | dcfhijlq
national economy
Significance in the history of urban difgg
development
Significance in the history of architectural | aghilg
development
Records and presents of history true and | fgjno
comprehensive
Rarity and Representativeness abcdgnog
Scientific and Innovation and advancement in science | adehikmnopg

Technological
Value

Innovation and advancement in
production skills

abcehikmnopq

Innovation and advancement in acehiq
production process and management
Innovation and advancement in industrial | alfg
architectures and structures
Records of science and technology true | fgjnoq
and comprehensive
Socio-cultural Influence on relevant communities and abcdefkimnopq
Value societies
Significance as a symbol of place abcdfglq
identification
Influence on collective memory acdefgkimnopq
Significance in tradition and custom acdfg
Influence on policies and regulations ghcl
Significance for education and research | bcdeflg
Aesthetic Value Public preference for industrial remains dfgoqg
Visual impact of architectures abcdefhigklmnopg

Visual impact of structures and facilities

abcdekimnopq

Visual impact of landscapes

abcdekimnopq

Economic Value

Location and transportation

ckim

Structural and spatial adaptiveness bcfkimnp

Potential for tourism promotion fcfn

Potential for market promotion cfb

Potential for employment promotion cfiq
Natural Value Significance of current eco-system and dq

bio-system

Potential for environmental improvement | fjg

a. Conservation Principles, Policies and Guidance: For the Sustainable Management
of the Historic Environment
b. Management Guidelines for World Heritage Sites
. Assessing the Values of Cultural Heritage: Research Report
d. The Burra Charter: the Australia ICOMOS Charter for Places of Cultural

Significance

e. The Nizhny Tagil Charter for the Industrial Heritage
f.  Scheduled Monuments & Nationally Important but Non-Scheduled Monuments
Scheduling Selection Guide: Industrial Sites 2018 - Specific Considerations
g. Principles of Selection for Listed Buildings
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Industrial Buildings: Listing Selection Guide

Industrial Buildings: Guidelines and Criteria

The National Industrial Heritage Management Approach
The evaluation system of Beijing

The evaluation system of Shanghai

The evaluation system of Nanjing

The evaluation system of Chongging

The evaluation system of Wuhan

The evaluation system of Tianjin

Research on Value Estimation of Industrial Heritage Sites

Table 2. 4 Industrial heritage value evaluation system (Summarized and refined by author)

2 5 o 5 3 T XY T

a) Historical Value

Historical value of industrial heritage refers to the importance and usefulness of the
record relating to industrial activities that is retained for the purpose of history. For
industrial heritage, historic value aids the interpretation of the industrial past, the
development of modern civilization, and the tradition of human manufacture (Oglethorpe,
2014). Both visible and invisible pieces of evidence, the physical factory sites, relevant
structures and pieces of machinery, product activities, and livelihood, contribute to a
memorable development history. Based on the current value study, historical value of
industrial heritage can be considered from the following aspects:

Age and Longevity: Age and longevity refer to whether the heritage has a long history
and the period of its existence, which has the ability to show the origin and the
development of industrial practices over long periods (Aoki and Xu, 2021).

Relates to historical events and people: The history of industrial heritage is always
highlighted by notable historical events or individuals, which usually mark the
meaningful moments of the development of the industrial site (MIIT, 2023).

Significance in the history of industrial development, regional and national
economy, urban development, and architectural development: For the history of
industrial development, the significance of industrial heritage considers its contribution
to the specific and relevant industries, how it impels the form, transformation and
development of those industries and whether it has a continuous influence on the
condition of those industries now (Historic-England, 2019). Industrial heritage sites, as
mentioned before, their original production capacity may have an influence on the
regional and national economy, contributing to the increase of investment and local
GDP (Gan et al., 2024). Within the urban context, the rise and fall of industrial heritage
indicates the transformation of urban texture. Moreover, the configuration and structure
of industrial architectures were in continuous development to serve the spatial
requirement of the production process, which may influence the design and construction
of future industrial buildings and even modern architectures (Abdelhameed, 2019).
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Records and presents of history is true and comprehensive: This aspect relates to
the authenticity and integrity of an industrial heritage site, whose ability to truly and
comprehensively present historical records and physical evidence of the site.

Rarity and Representativeness: Rarity talks about how unique the heritage is, and
representativeness relates to whether it can exemplify key characteristics of its kind
within a particular period or area (Aoki and Xu, 2021).

b) Scientific and Technological Value

Scientific and technological value is the main value that distinguishes the key
characteristics of industrial heritage from other kinds of cultural heritage. (Douet and
International Committee for the Conservation of the Industrial Heritage, 2012,236).
Based on previous developments in science and technology, industrial heritage plays a
significant role in presenting achievements in skills, knowledge, and experiences. For
industrial heritage, conservation and expression of science and technology aspects
contribute to the heritage authenticity and integrity. In addition, the preservation and
utilization of industrial remains during the heritage redevelopment process, such as
restoring facilities and structures, pollution control also need to be considered in a
sustainable and technological way.

Innovation and advancement in science, production skills, production process
and management, and architectures and structures: The development of industry
and the development of basic and applied sciences were mutually promoted, such as
material science, engineering, chemistry, etc. These innovations drove industrial
efficiency and capacity, leading to widespread technological progress (Mohamed et al.,
2022). This attribute refers to the efficiency and effectiveness of production technology
and engineering skills, which showcase the ingenuity of craftsmanship, the creation of
production methods, and the efficiency of engineering prowess (Wang, 2018). The
business management models of industrial companies also need to consider creativity
and innovation, some of which can also impact the operation and management
procedure of contemporary businesses (BMBEIT, 2009). Besides, advancements also
exist in the design and construction of industrial architecture and structures. Industrial
heritage sites include architectural innovations that enabled new forms of industrial
activity, such as large-span structures, prefabricated buildings, and integrated

complexes (lAiguez, 2024).

Records of science and technology is true and comprehensive: Accurate and
comprehensive records of the scientific and technological development and activities
that relate to the production process and development of industrial sites are important
to show why the industrial heritage is contributive and what achievements it led to.

39



c) Socio-cultural Value

Industrial heritages are of social and cultural value as they ‘testify to the ordeals and
exploits of those who work in them’ (Falser and Yang, 2001,9). Assessing the socio-
cultural value of industrial heritage means considering its contribution to forming place
identification, connecting the lifestyle of present generations with the industrial past, and
providing intangible evidence for social development. The study of heritage significance
often involves complex social and cultural aspects, intertwined with various abstract
concepts and theories. This complexity arises from the multifaceted nature of heritage,
which encompasses historical, social, cultural, and emotional dimensions that are
deeply interwoven and context-specific (Smith, 2006a). Based on existing heritage
assessment studies, this value will be considered according to the aspects of
community, identification, collective memory, tradition and custom, policies and
regulations and educational potential.

Influence on relevant communities and societies: The rise of industries typically led
to the formation of new living quarters, towns and cities, attracting workers and their
families to settle down around the workplace. Over time, these industrial quarters can
transform into communities with unique cultural identities. Industrial heritage quarters
relate to the historical and cultural background of a community and generate shared
working and living experience, forming a sense of belong among residents (Cristobal-
Fransi et al., 2020). This sense of belonging contributes to the continuous potential of
industrial heritage conservation.

Significance as a symbol of place identification: Place identification refers to the
process through which individuals or communities themselves differentiate a specific
location from others, acquiring a sense of belonging and meaning from that place (Grey
and O'Toole, 2020). Place identification of industrial heritage relates to the emotional
connections of society or community to industrial remains and sites (Feilden and
Jokilehto, 1998). Generally speaking, public understanding of place identification can
be influenced by commemorative and spiritual factors which closely relate to the
continuity of sociocultural activities, as well as the survival of historic fabric which
provides physical evidence of the activities and events. Industrial remains have created
a durable and long-lasting emotional attachment with local dwellers, and have
established a sense of identity in the memory of people associated with them (Clark,
2013). The identification of industrial heritage is largely associated with people who
have lived, worked, benefited or even been hurt through the process of production
activities. This symbolic place with a unique place identity is essential in preventing the
neglect and destruction of industrial heritage. Industrial heritage sites always have
impressive characteristics that are easily identified and remembered. For most such
guarters, industrial buildings and structures are visually attractive for their massive scale
and configuration. They are usually referred to as a symbol of a period of time, a
shapshot place of events, or simply a place that people use for location (Igbal et al.,
2022).
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Influence on collective memory: People and communities that are closely related to
or involved in the history of the industrial heritage site have strong emotional links with
this specific urban environment, including shared experiences and stories and also
consensual values within a specific community (Rhodes et al., 2021). Some industrial
heritages have deeply impacted the lifestyle of a certain group of people, leaving them
with indelible memories (Berger, 2019). Compared with the traditional community,
industrial heritage quarters are new models of workplace-centred human settlement,
whose development and decay have a deep impact on the formation of the modern
urban context. The contribution of regeneration is not only shown in the preservation of
physical elements and storage of old memories but is also highlighted in the potential
of accumulating and generating new memories among the communities. However,
some of the emotional attachment to an industrial heritage is not always positive of
former spirit and pride. In fact, it might relate to unpleasant memories, such as safety
accidents, pollution issues, job loss, community destruction, or simply fear of the future
(Igbal et al., 2022). The negative aspects of the industrial heritage are also important in
making people reflect on past mistakes, which is the impel of technological,
management and social development.

Significance in tradition and custom: Industrial heritage sites often host cultural
events, festivals, community gatherings, and educational programs that celebrate
industrial achievements, technological advancements or successful labour movements,
reinforcing traditional practices and community bonds (Smith, 2006a). Activities and
lifestyles left from the industrial age may also have a profound influence on local
customs (Rauner, 1997), such as the use of tools, food habits, time schedules, special
daily ceremonies, etc. It might also generate some long-lasting traditional skills and
living habits that are influenced by production and working activities.

Influence on policies and regulations: The political significance of industrial heritage
illustrates how the protection and regeneration attempts are impacted by policies, as
well as how the actual practices influence the formulation and adjustment of policies.
With the growing focus on industrial heritage, many countries and cities have developed
conservation and regeneration guidelines, including perspectives on value assessment
and list designation, architecture conservation and reuse, and urban development
(Rautenberg, 2012). The regulations and principles illustrate the significance of
industrial remains and landscapes, promoting local and national actions to maintain the
existence of industrial heritage. On the other hand, the development and regeneration
of urban industry influence the transformation of land use patterns and labour structure
(Chan et al., 2019). During the process of preservation and regeneration, practical
experiences also raise guidelines and policies to address previous issues and guide
future actions.

Significance for education and research: The original educational and academic
significance lies in the capacity to gain knowledge from the industrial past through
archaeological techniques. Nowadays, it can also refer to the potential of promoting
public awareness of industrial history and the continuity of industrial culture through
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tourism, education and training (De la Torre, 2002). Besides, the research and
educational value of industrial heritage is high in the science and technology of industrial
production and management. They are the wisdom left from industrial civilization and
are worthy of being inherited and passed through generations (Feilden and Jokilehto,
1998). The continuity of technology and skill relies on the opportunity for research and
training. The research on industrial archaeology and technological history contributes
to the comprehensiveness of heritage records (Douet and International Committee for
the Conservation of the Industrial Heritage, 2012). With training and education activities,
knowledge and skills are more likely to maintain their activeness in the long term.

d) Aesthetic Value

Industrial heritage also has aesthetic qualities in terms of architecture, design, and
planning. This value tends to be specific to time and cultural context, but not always
culturally exclusive as a visual impact.

The beauty of industrial architecture is appreciated as a perfect combination of function
and form (Stibral and Faktorova, 2021). ‘If we perceive and assess industrial and
technical structures from an artistic-symbolic perspective, it is clear that the value of
these works is not based only on their functional and technical components, but also
derives from their specific poetry, monumentality, and beauty (Jevremovic et al.,
2012,87)." And this aesthetic value comes from the purity of structure and fabric.

The aesthetic value also exists in other derivative art forms and genres such as artworks,
literature, movies and films, etc. The aesthetic style of steampunk is largely derived from
the visual and thematic elements of industrial and post-industrial machines, architecture
and cities. This includes the co-existence of advanced technology with decaying urban
landscapes, reflecting both the rational order of industrial progress and the chaotic
beauty of urban decay (Onion, 2008).

The industrial architecture, structure and landscape have outstanding industrial
aesthetics. Considering the style, structure, configuration, space, fabric, detailing, etc.,
the urban quarter with industrial relics is of unique visual attractiveness that figurate the
power of technology and machinery. Even though some of the sites have been
abandoned, the ruins are also valued for the beauty of dilapidation (Jevremovic et al.,
2012).

Public preference for industrial remains: Public preference for industrial remains
reflects an appreciation for the historical and cultural significance of industrial heritage
sites. These preferences can be influenced by the site's historical importance, nostalgia,
and social impact. When people value industrial remains as part of their cultural identity
and cherish the sites for collective memories, the preservation and regeneration
activities are more easily forwarding (Throsby et al., 2021). Such preferences highlight
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the importance of engaging local communities and reflecting social requirements in
heritage conservation efforts.

Visual impact of architectures: The visual impact of architecture in industrial heritage
sites relates to the aesthetic evaluation of the design, form, and details of the buildings
(Tweedale, 1992). Industrial buildings, such as factories and warehouses, are often
designed into unique architectural styles characterized by functional requirements and
robust materials. Their preservation can enhance visual attractiveness and place
identification of the heritage site, serving as a recognizable landmark within the urban
context.

Visual impact of structures and facilities: The visual impact of structures and
facilities at industrial heritage sites relates to the impressiveness of machinery and
infrastructure that supports the production process, such as cranes, tanks, silos, pipes,
etc. These structures can be visually striking and symbolize productional and
technological advancement (Swensen and Granberg, 2024).

Visual impact of landscapes: The visual impact of landscapes in industrial heritage
sites relies on the overall aesthetic of architecture and structures, together with the
landform characteristics and environmental quality of the surroundings (Stibral and
Faktorova, 2021). Industrial landscapes play a crucial role in supporting the production,
excavation, and shipment requirements. From the perspective of urban regeneration,
landscapes can soften the visual impact of large-scale industrial buildings and
structures and provide open space for people (Silva, 2011).

e) Economic Value

In a broad sense, the economic value of industrial heritage can be understood as the
benefit generated in the process of heritage-related activities, including research,
conservation, regeneration, utilization, etc. One special economic factor that industrial
heritage should consider is the productivity of the original function if its original industry
is still functioning. This value is more of the profit-lead allocation and utilization of
heritage resources, which usually leads to financial results.

The benefit of industrial heritage is ‘included in the modern economic activities being
combined with new economic form and highlighting nonnegligible financial value’ (Xu,
2013,105) during the process of urban transformation. As catalysts for urban
development, tangible buildings and landscapes are physical resources for reuse and
regeneration. Intangible heritage with outstanding cultural identification also stimulates
the creative industry and tourism.
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Location and transportation: The location of industrial heritage sites significantly
impacts their economic value. The location near functional centres and easy access to
transportation hubs promote the attractiveness of redevelopment and increase the land
value for the real estate market (Licciardi, 2012). Industrial heritage quarters can benefit
if they neighbour commercial, economic and political centres in the urban context. The
convenient connection to transportation networks also enhances the tourism,
investment and regeneration potential of the site (Licciardi, 2012).

Structural and spatial adaptiveness: A well-preserved industrial heritage quarter is a
spatial resource for urban regeneration, as it provides large-scale open areas and
completely structured buildings. For one thing, the relatively large-scale spaces of
industrial buildings and structures provide the potential for multi-functional development
(Clark, 2013). The mixed-use strategy of heritage quarters promotes economic vitality
and increases land value. For another, proper reuse of the land, structures and
materials can greatly diminish the construction waste and budget (Austin et al., 1988).

Potential for tourism promotion: As a unique urban landmark, an industrial heritage
guarter is attractive to tourists who are interested in industrial history and culture. During
the urban regeneration, the redevelopment of the site is expected to make it more
convenient to access and more impressive to experience. Even without considering
admission fees for industrial heritage, the consumption of relevant tourism services also
greatly boosts the local economy (Berkenbosch et al., 2022). With the idea of
encouraging industrial heritage tourism prosperity, the UK and European countries have
established industrial heritage trails to revitalize the heritage sites systematically (Kaya,
2017). Many cities in China have also launched industrial heritage tourism programmes
to encourage the active development of industrial heritage quarters (Yang, 2017).

Potential for market promotion: In the urban environment, industrial heritage sites
can be regarded as a catalyst for the commercial market and real estate market, as the
refurbished quarters usually offer ideal places for creative industries and high-end
residential blocks (Ploegmakers and Beckers, 2015). During the regeneration process,
the holistic improvement of the quarter might stimulate the local economy, increase land
value and attract investment.

Potential for employment promotion: Developed sites can provide various types of
job opportunities. For the development stage, heritage projects require the participation
of designers and planners, conservation specialists, construction workers, etc. (Coskun,
2015). The utilization stage should consider the operation, maintenance, and
management of the heritage and property, as well as generate relevant job opportunities.
For some living industries, the revitalization of the quarter might increase the scale of
the original business and call for more workers. After the adaptive reuse of industrial
buildings, many regenerations plan for office properties, inviting new companies and
employment. Besides, the development of related tourism also promotes the prosperity
of the hospitality industry and creative industry around the quarter (Copic et al., 2014).
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f) Natural Value

Industry is a kind of human activity that may have strong environmental impacts. Some
production activities relate to the excavation, utilization and processing of raw materials,
which closely interact with natural resources and their surrounding environment
(Kirovova and Sigmundova, 2014). For those relying on natural resources for
transportation and energy, like canal heritage and dock lands, industrial heritage also
brings a unique ecological system to the city with water features and greenery.

Many industrial heritage sites are regarded as toxic and polluted brownfields. Therefore,
the regeneration of industrial sites is beneficial for reactivating environmental resilience
and improving biodiversity (Zhu and Zhu, 2012). Heritage quarters that closely interact
with natural resources, such as water systems and green lands, contribute to the holistic
improvement of the city’s living environment.

Significance of current eco-system and bio-system: The significance of the current
eco-system and biosystem in industrial heritage sites lies in their ability to support
biodiversity and provide ecological functions within the urban context. These sites often
resulted from minimal human intervention during the post-industrial period and were
gradually reoccupied by various plants and animals (Kirovova and Sigmundova, 2014).
These ecosystems contribute to environmental quality and micro-climate adjustment,
and serve as green spaces for urban residents.

Potential for environmental improvement: Industrial heritage sites benefit the natural
environment by transforming polluted or degraded areas, preserving urban green
systems, and providing ecological corridors (Kryder-Reid and May, 2024). Methods
such as mitigating site pollution and constructing green infrastructure not only restore
ecological balance but also contribute to the overall environmental health of urban areas.

Focusing on both tangible and intangible values, heritage evaluation is expected to
capture the essential characteristics of a heritage site and evaluate it from a
development perspective. Besides, the evaluation of industrial heritage can benefit the
proper maintenance and management of industrial heritage during urban development,
assisting decision-making and forming cultural identification.

2.3 Urban Industrial Heritage Quarters

For most industrial countries, urbanization has been a vital consequence of the changes
in industrial structure. With the evolution of the industrial production process, facilities
of many traditional industries have lost their original function, becoming inactive built
environments in the city. However, those left-over places of deindustrialization have
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formed and accumulated great historical and social value through their long industrial
past (Kim and Kwon, 2020).

The significance of the industrial quarters and landscapes has been underestimated for
many years as toxic and dangerous urban rustbelts. With the rising attention on this
research field, people have realized that industrial quarters and landscapes are actually
high-potential heritage resources ‘to be reused, regenerating communities, offering real
richness and opportunity, reinforcing cultural identity and creating new commercial
prospects’ (Douet and International Committee for the Conservation of the Industrial
Heritage, 2012,14). This part will define the research scope of urban industrial heritage
quarters and briefly introduce the regeneration situation.

2.3.1 Scope of Urban Industrial Heritage Quarters

This thesis focuses on a specific type of industrial heritage that has close interaction
with the urban context. Insight into the impact of urban regeneration on industrial
heritage, the scope of this research is narrowed down to the industrial heritage quarter
that is situated within the urban environment, which will be referred to as an urban
industrial heritage quarter.

Urban refers to characteristics, activities, or attributes associated with cities or towns
according to the definition of Oxford Dictionary. It includes the dense human settlements
with infrastructures, as well as economic, cultural and social activities happening within
those settlements. Generally, urban areas relate to higher population densities, diverse
communities, developed transportation networks, and a concentration of services such
as healthcare, education, and entertainment (Weeks, 2010). Looking into the scale of
urban area, we can start from understanding what is city and town.

The terms, ‘city’, ‘village’ and ‘town’, are usually used to describe different scales of
human dwellings and often cross-reference each other in definitions. According to the
dictionaries, a village is ‘a group of houses and other buildings, usually in the
countryside’ (Cambridge Dictionary, 2024q9), which ‘forming a centre of habitation’ and
has ‘a simpler organization and administration than a town’ (Oxford English Dictionary,
2023). A town, according to the principle sense, is a place larger than a village, with
more ‘businesses and amenities, and typically has more complete and independent
local government’ (Oxford English Dictionary, 2024c). Based on the function and scale
of a village, a town is a more complex place where people not only live but also work,
including houses, shops, workplaces, and entertainment places (Cambridge Dictionary,
2024f). A city is usually regarded as a more upgraded town. Literally, a city is defined
as ‘a municipality of larger size or population than a town’ according to the Oxford
English Dictionary (Oxford English Dictionary, 2024a). Besides only focusing on the
scale of the physical boundaries, a city is also defined by the functions that facilitate the
operation of this system, such as its economic, social and cultural networks. Generally
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speaking, a city is ‘a relatively permanent and highly organized centre of population’
which serves as a hub for dwelling, commerce, administration, and services (Lampard,
2024).

As the term ‘urban’ can refer to either a city or town, to narrow the research scope,
‘urban’ in this thesis will only focus on ‘cities’ according to the definitions for the following
reasons. Firstly, from the perspective of significance, a city normally has greater
economic, cultural and political influence compared to towns. Secondly, the built
environment of a city is usually more complicated and diverse in scale, function, and
fabric, which is accumulated from a long period of continuous transformation and
regeneration (Couch, 2017). Thirdly, compared to towns, the development of cities
leads to faster population density growth, resulting in a more urgent need for spatial
solutions. Therefore, the preservation and reuse of industrial heritage sites is relatively
important to meet the future development prospects (Smith, 2006a).

However, due to the complexity of a city, there is no single definition and description
that can cover all the transformations and aspects of how a city came to appear and
what exactly a city comprises (Mumford, 1961). Therefore, different countries define
their own cities according to various criteria. For the UK and China, the term ‘city’ carries
different connotations according to historical and administrative contexts.

In the UK, the definition of a city is ‘a place which has been granted city status by the
monarch’ (Sandford, 2022). Historically, a city has been recognized as ‘a designation
bestowed upon towns that had a cathedral’ (Yorkshire, 2014), which is ‘of major size or
importance having the status of an episcopal see’ and size does not matter (McClatchey,
2011). This criterion adjusts over time when with the changing of population, density
and social significance. Currently, except for having a cathedral, the city’s status can
also be associated with having a university, ‘a particular form of local government, or
having a large population’ (Sandford, 2022). In 1889, Birmingham became the first city
from a town without a cathedral, a cathedral is then no longer a required criteria in the
UK. Currently, the UK has 36 cities with a population of more than 175,000, including
12 core cities that are major population and economic centres (Baker, 2018).

In China, the term ‘city’, which is called ‘}#(Cheng)li (Shi)’, is actually a combination of
two concepts ‘¥(Cheng)’ and ‘Tii(Shi)’. The meaning of the term ‘4f(Cheng)’, can be
regarded as something similar to a town or village, and refers to an area of human
dwellings which is an enclosed territory with a defensive function (Zhao, 2009). The
term ‘17 (Shi)’ is known as a place for the market, the centre of trading and commercial
purposes. Therefore, the term ‘city’ in Chinese has both physical and functional
connotations. Historically, to distinguish the city from town, village or clusters, a city
must be of a remarkable scale with high-density human dwellings; have relatively
permanent political, cultural or religious architectures; provide space for trading and
marketing; and sufficient essential infrastructure such as transportation system, defence
system, drainage system, etc. (Zhuang and Zhang, 2002). According to the official
definition, a modern city in China refers to a residential area that is mainly characterized
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by non-agricultural industries and non-agricultural population clusters, including cities
and towns that are designated by the state administrative system (Ministry of Housing
and Urban-Rural Development of the People's Republic of China, 1999). This definition
shows that the hierarchy of cities in China is mostly administrative and industrial-based.
Tier systems are widely used to classify Chinese cities, which divide cities into 4 tiers
based on their administrative hierarchy, economic development, and population. Four
major cities Beijing, Shanghai, Shenzhen and Guangzhou are tier-one cities due to their
large populations, significant economic outputs, and substantial administrative status.

A quarter, in the context of urban study, usually refers to an area where a particular
people work and live or where some particular activities (such as residential, social and
commercial activities) happen (Jayne and Bell, 2017). As a physical urban settlement,
a quarter can also be characterized by its unique administrative structure, distinct
localized community, spatial and functional appearance, industrial and business forms,
and boundaries (Hall, 2014, Carmona et al., 2010). An urban quarter in this study, a
guarter with urban attributes, is not an isolated piece of land. It should functionally fit in
the city and have social, economic and environmental interaction with the surrounding
area. Unlike bigger-scaled industrial districts, industrial heritage quarters highlight the
attributes of physical industrial space and non-physical social characteristics that relate
to industrial activities (Huang et al., 2022). Based on the aforementioned introduction,
the scope of an urban industrial heritage quarter in this study is defined as:

An urban industrial heritage quarter is a physical area within a city
characterized by both tangible and intangible industrial heritage. This
area can be marked by its historical or ongoing industrial activities and
might be accompanied by industrial communities.

An urban industrial heritage quarter in this study may have physical elements including
industrial landscapes, architecture, structures, machinery, infrastructures, equipment,
documentation, etc., which present evidence of the production process and related
living habits. It is functionally and physically integrated into a broader city area and also
have a certain degree of environmental social, cultural, and economic interaction with
the surrounding urban area. The characteristics of an urban industrial heritage quarter
are multi-dimensional, including industrial type, spatial layout, location and current
function and saocial relationship.

a) Industrial type

Urban industrial heritage quarters showcase a variety of industrial types, each reflecting
the original production activities that influence the development of the area. In an urban
industrial heritage quarter, the area can be occupied by one specific industry or an
integration of several different industries.
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Among all industries, the representative types in the urban context are manufacturing
industries, storage industries, essential urban infrastructure and transportation
industries. Manufacturing industrial heritage in the city mainly includes textile factories,
food and beverage processing factories, metal and machinery factories, etc. The
architectural style and organization of space of the manufacturing industry rely greatly
on the production process of the specific factories. For example, some textile factories
are large space buildings to hold a series of spinners with sawtooth roofs designed for
better lighting and ventilation; brewery factories are usually seen with groups of large
fermentation tanks; heavy-duty metal and machinery works normally accompany
structures such as furnaces and chimneys (Aitchison, 2014). Storage facilities of
industrial heritage sites include loading areas, warehouses and silos, cranes, etc., which
are usually constructed close to convenient transportation. Essential urban
infrastructure refers to electricity, energy, water supply, communication, sewage and
disposal plants that are assisted by systemically organized equipment and facilities and
integrated into larger urban infrastructure systems. Transportation heritage includes
railways, docks, airports, tunnels and highways, etc. This heritage usually forms a
broader-scaled industrial landscape and influences the surrounding area with more
integrated functions.

Studying the industrial type of an urban industrial heritage quarter is important because
it provides evidence of how the specific industrial activities operated and shaped the
physical environment of the area.

b) Spatial layout

The defining feature of an industrial heritage quarter is the presence of industrial
heritage texture that consists of a certain amount of industrial remains, including
industrial landscapes, industrial architecture, industrial structures, machinery,
production equipment, and infrastructure. Generally speaking, it can be divided into
three different types, which can be summarized as a clustered urban industrial heritage
guarter (with a cluster of industrial heritage that forms a strongly identifiable space)
(Figure 2. 2, Figure 2. 3), a decentralized urban industrial heritage quarter (with a certain
amount of industrial heritage distributed and interwoven within the quarter context)
(Figure 2. 4, Figure 2. 5), or an industrial urban complex (a large-scaled industrial
architecture that forms an urban settlement on its own with complex utilization) (Figure
2. 6, Figure 2. 7) (HKU, 2020, Collazo, 2022).
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Figure 2. 2 Tianjin Tractor Factory Figure 2. 3 Tianjin Tractor Factory Buildings
(https//www.archdaily.cn/cn/940439/tian- | (Adapted from google map)

[in-tuo-la-ji-han-cheng-shi-geng-xin-

archiland-zhu-tu-guo-|i Last access
17/11/2024)

Clustered urban industrial heritage quarters: Tianjin Tractor Factory is a
representative cluster of industrial heritage architectures situated in the western
district of Tianjin. The series of factory buildings have been well preserved and
planned as a whole commercial district.

The clustered urban industrial heritage quarter is mainly seen as gathered industrial
heritage remains that are closely located and interact with each other due to the
requirements of the original production process. The decentralized urban industrial
guarter is described as a more hybrid industrial heritage quarter, in which heritage
remains are embedded within the urban texture. The industrial urban complex refers to
a massive heritage building, whose volume is compatible with an urban quarter in the
local context. The spatial character illustrates how the industrial heritage interacts with
existing urban texture, which closely influences the identification and regeneration
prospect of the site.
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Figure 2. 4 Street view of the Jewellery Quarter | Figure 2. 5 lllustrated map of heritage
Birmingham  with  jewellery manufacturing | attractions of the Jewellery Quarter

workshops along streets (Photo by author) (https://tomwoolley.com/jewellery -

quarter-illustrated-map/ Last access
17/11/2024)

Decentralized urban industrial heritage quarters: Jewellery Quarter, as its name
indicated, was once a gathering district for manufacturing and jewellery makers. The
original workshops and factories, together with residential buildings, have formed a
community with unique industrial characteristics, which is now developed into a
vibrant and mixed-use community, with shops, bars, museums, restaurants, etc.

Figure 2. 6 Battersea Powerstation (Photo by | Figure 2. 7 Masterplan of Battersea
author) Powerstation (Photo by author)

Industrial Complex: This massive industrial architecture is a famous landmark and
cultural icon on the south bank of the River Thames, London. Although the exterior
of this big complex has been preserved as a whole, the inner space has been
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regenerated into a multi-functional and vertical indoor urban space with offices,
residential areas, shops, museums, etc. It actually serves the city and the surrounding
context as a mixed-use quarter in an iconic configuration.

c) Location

This character can be described by the relationship between the urban industrial
heritage quarter and other urban locations. The location of traditional industrial quarters
is largely impacted by the convenience of transportation, accessibility of resources and
the required scale of production space (Swensen and Stenbro, 2013). Looking into the
transportation of industrial heritage sites, many are closely located near waterway
systems and railway systems. Waterfront industrial sites occupy a great proportion as
they offer cheap and efficient transportation and easier access to water power resources.
The Industrial Revolution promoted the prosperity of the rich waterway system with
rivers and canals, leaving diversified types of industrial heritage such as docks, quays,
wharves, etc. (Figure 2. 8, Figure 2. 9). With the development and advent of railway and
car transportation, the waterway system has gradually declined as industries were not
necessarily relied on the close location with canals or rivers.
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Figure 2. 8 The old photo of the , , , _
o Figure 2. 9 Old industrial remains along
Birmingham waterways ,
o , Suzhou Creek, Shanghaim
(https://www.birminghammail.co.uk/new

(https://m.thepaper.cn/kuaibac_detail.jsp?con
tid=2968423&from=kuaibao Last access
17/11/2024)

s/nostalgia/birmingham-canals-old-

photos-waterways-6875376 Last access
17/11/2024)

The old canal of Birmingham played a | The Suzhou Creek was an important linear
vital role in the city’s industrial history. | industrial settlement in Shanghai. With
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As a key transportation route, it
stimulated the steel and iron industry
of Birmingham, as well as the
manufacturing industry.

numerous warehouses, factories and plants
along the side, this river served the city as
an efficient transportation artery for
materials and goods.

Therefore, some bigger and more heavily polluted industries have moved to the suburbs,
while other smaller light industries have developed together during modern urbanisation
(Figure 2. 10, Figure 2. 11). The location character of an urban industrial heritage
guarter reveals the history of how the site has transformed and indicates the

preservation and development potential based on the holistic city plan.

Figure 2. 10 Location of King's Cross quarter
and the relationship between London's
central area (Adapted by author from
Google Maps)

Shou Gang Industrial
Heritage Park

Figure 2. 11 Location of Shougang Industrial
Heritage Park and the relationship between
Beijing core and central area (Adapted by

author from development masterplan)

The King’s Cross quarter was a cluster of
many industrial sites with various remains
of warehouses, factory buildings, oil tank
structures and relative facilities. This
quarter has developed into a vital urban
neighbourhood within Central London,
which is situated between the famous
King's Cross transportation hub and the
Camden area in the north. The original
industrial site has benefited greatly from
both the railway station and the Regent’s
Canal.

The Shougang Industrial Heritage Park is
regenerated from the original iron and
steel corporation. Due to the spatial
requirement and pollution during the
heavy industry production process, this
site was located off the central area of
Beijing. This massive corporation once
catalysed the development of its
surrounding quarter and created a unique
industrial community.
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d) Current function

Identifying a regenerated industrial heritage quarter by its current function should
consider the reuse condition of historical buildings and the mixed functional
development of the site.

Considering the current function, one special kind is the living industrial heritage, which
carries forward the production activities. These sites maintain their historical
significance by inheriting the physical heritage, the production process and the industrial
culture of the company (Rifaioglu, 2022).

Regeneration projects of industrial heritage quarters usually adopt a mixed-use
development strategy that calls for the efficient integration of residential, commercial,
cultural, and recreational spaces. This integration helps create a vital urban
environment where people can live, work, and interact with historical remains. The
functional arrangements of such projects rely on the spatial adaptiveness of
architectures and structures and regeneration targets that the quarter expects to serve
(Bottero et al., 2019).

Regenerated industrial heritage quarters may also include the design of public spaces
and green areas, providing residents and visitors with places for leisure and community
activities. Public spaces mainly include parks, plazas, and waterfronts that enhance the
aesthetic attractiveness and improve environmental quality of the area (Chiesura, 2004).
The design and arrangement of open spaces also relate to visual attractiveness, which
influences the extent of public perception of heritage relics.

By evaluating these functional transformations, people can identify and appreciate the
ways that industrial heritage lives a new life in a contemporary urban context (Clark,
2013). The performance of current functions also provides practical experience for
future development and conservation.

e) Social relationship

From a social perspective, an urban industrial heritage quarter has a strong connection
with the local historical backdrop, and there is close interaction between the heritage
site and its community. During the development of the city, some industrial remains
might have been reused and transformed in order to adapt to contemporary urban
requirements. However, traditional industrial activities still have an influence on the
surrounding social environment. Historical industrial activities contribute to the local
economy and labour conditions, affecting the form and development of relevant
industrial communities.
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The current relationship between the heritage quarter and its urban environment also
has continuous social impacts, including community engagement and creating urban
identity during the preservation and reuse process. Heritage is a dynamic concept,
depending on how people value the tangible and intangible remains of the past. For
industrial heritage, especially in China, many sites are undergoing a process of
serialization, which raises the importance of valuing industrial heritage quarters based
on not only its past but also its ongoing future potential.

2.3.2 Regeneration of Urban Industrial Heritage Quarters

During the past two hundred years or so, cities have experienced dramatic evolution
and expansion and that raises the question of how to deal with industrial heritage sites
during the development and regeneration process.

Urban regeneration is a comprehensive and integrated vision and action aimed at the
improvement of physical, economic, and social conditions in urban areas from decline
or decay (Roberts, 2008). Historically, urban regeneration received public attention in
post-war reconstruction efforts, especially in Europe. Originally, it concentrated mainly
on physical redevelopment, utilizing destroyed land or demolishing old buildings for new
construction. The concept of urban regeneration has then extended with more
emphasize on the importance of re-establishing social context and revitalizing economic
strength (Tallon, 2010). From the social and economic perspective, urban regeneration
should not only refer to creating something new but also to establishing a new
connection between the new and old. An effective regeneration plan integrates the
existing urban fabric with developing spatial requirements, encouraging community
engagement and economic revitalization by preserving historical elements and adapting
them for contemporary use (Li and Qu, 2022).

For urban regeneration with industrial heritage sites, one important thing that should not
be ignored is those places that used to be places of work. Although many physical
pieces of machinery were moved away soon after closure, industrial heritage was not
empty shells lacking life and activities. They once had machines and facilities running,
people working and living, and skills inherited inside, all of which are the reasons for
their existence (Frisch, 1998). Therefore, in situ relics and the stories that happened in
history are important as evidence showing how the industry started, developed,
produced and declined, as well as how it interacted with individuals and communities.
Moreover, regeneration should extend the life of existing structures and buildings which
can be saved as heritage relics.
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a) Methods of regeneration

In order to effectively reuse the heritage for modern urban requirements as well as
maintain its historical significance, there should be proper methods applied during the
regeneration process, including heritage conservation, adaptive reuse, community
engagement and mixed-use development (Ifko, 2016). These methods usually work in
a cooperative way to achieve better regeneration prospects.

Heritage conservation refers to the protection and maintenance of industrial landscapes,
buildings, structures, machinery, and other relics to improve the integrity of the heritage
site. In terms of tangible urban industrial heritage, the physical remains need
refurbishment to inherit cultural and social significance, ensuring the architectural and
structural quality meet the contemporary utilization and safety requirements
(Oevermann and Mieg, 2015).

From the perspective of physical development, the approach of adaptive reuse is
feasible and effective. Adaptive reuse is a commonly adopted approach for urban
regeneration, which refers to the process of refurbishing and revitalizing a historical
architecture and urban space by structural restoration and reinforcement as well as
functional transformation (Plevoets and Van Cleempoel, 2019). For industrial sites,
adaptive reuse introduces a new future into the urban quarter by adapting more adaptive
and sustainable functions, while also bringing their industrial past and culture to light.

Although the adaptive reuse of physical relics does contribute to the successful
transformation of industrial urban spaces, turning abandoned land and structures into
commercially hot properties, there are still some limitations in actual implementations.
On many occasions, industrial heritage quarters are ‘appreciated as assets-in-waiting,
ready to be adapted to another perhaps quite an alien purpose unconnected to their
history’ (Douet and International Committee for the Conservation of the Industrial
Heritage, 2012,12). However, regeneration is not just about recycling and functional
replacement of physical structures; it should reinforce rather than erode the
fundamental values of a heritage place based on a comprehensive understanding of its
buildings and context.

Compared with physical remains, intangible industrial heritage is more vulnerable as
traditional industrial culture is not as valued in modern life due to the development of
science and technology. One weakness of recent regeneration practices is that the
carefully presented values of a typical project mean little to outsiders. In such a situation,
a new dilemma arises about how to ensure the industrial past matters continuously to
future generations. To maintain the industrial culture, it is challenging to have the value
of industrial heritage sensed and articulated even by people who have no background
in its history (Douet and International Committee for the Conservation of the Industrial
Heritage, 2012). Therefore, it is obliged to engage with the local community during the
process of preservation and design, reflecting the needs of current users, making them
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aware of the industrial history and culture, and showcasing the symbolic characteristics
of the site.

Mixed-use development is an important method in urban industrial heritage quarter
regeneration, combining residential, commercial, cultural, and recreational spaces
within a single area. Through adaptive reuse, a multifunctional development helps the
regeneration to achieve a vital and economically effective urban environment by
appropriately using old industrial buildings and spaces for new functions while
preserving their historical essence (Couch et al., 2011). For many cities, the
regeneration of industrial heritage quarters acts as a catalyst for providing better urban
space for residential, business and leisure purposes, as well as boosting the local
economy through tourism and land development (Xie, 2015hb).

The benefits of regenerating the industrial heritage quarter lie in the preservation of ‘the
tangible and intangible traces of the past to maintain the passage of time and to create
a spatial and programmatic environment in which various activities can transpire’ (Kim
and Kwon, 2020,4). This process of regeneration requires a balance between the
preservation of heritage and the development of the city. The regeneration of old
industrial sites contributes to environmental resilience in dealing with industrial pollution,
improves energy efficiency in adaptive reuse and promotes effective resource
management during the regeneration process (Sykora et al., 2010). It helps provide
better living and working spaces for the local residents and recall the industrial culture
through active community engagement (Chan et al., 2019). Industrial heritage
regeneration also considers the continuity and efficiency of the economy through
adaptive reuse, as well as the functional and tourism potential of mixed-use
development (Landorf, 2009).

b) Heritage regeneration and value variation

Looking into the value of industrial heritage, the regeneration of those urban quarters
will influence the condition of tangible and intangible heritage, which, as a consequence,
will lead to the variation of the value aspects. This variation does not always mean an
increase, and one method does not always lead to the same result.

For historical value, most of the evaluation aspects are based on established facts, such
as the year it started, the things it experienced, the people it related to, etc. Those facts
exist and are fixed with its site, regardless of whether people see it or know it. However,
how people value history is relatively flexible, depending on how complete the history is
presented and what aspects can be sensed by the public (Ricci et al., 2024). In practice,
regeneration methods that influence tangible and intangible heritage integrity and
authenticity will lead to the variation of heritage value. For example, the preservation
and maintenance of heritage buildings might contribute to better heritage integrity, and
demolishing activity might lead to deterioration (Bullen and Love, 2011). However, in

57




some cases (such as Highline Park in New York), properly demolishing redundant
architecture to emphasis the importance and spatial relationship of main heritage
buildings will effectively improve the impressiveness of history (Lindner et al., 2017).
Therefore, the actual influence of regeneration on the historical value of the industrial
heritage quarter is an integrated consequence based on how the heritage and its
surrounding urban context are preserved, exhibited, organized and presented to the
public.

For the scientific and technological value of industrial heritage, its advancement and
innovation in science and technology are facts in history, such as the machines it
invented, the theories it developed, the production flow it created, etc. However, similar
to historical value, scientific and technological value can be enhanced among the public
through the preservation of production-related relics and the continuity of skills and
techniques; it can also diminish these values if such features are lost or overshadowed
during the development of industry and city (Pahl, 2015). In practice, the restoration of
machines, buildings and infrastructure influence how comprehensive the production
process and technological achievements can be distinguished by people, which can
also be achieved by AR and VR if some key relics are not applicable (Paulauskas et al.,
2023). The continuity of skills and technology relates to the clarity and interactiveness
of documentation, demonstrations and experiences, which assist public understanding
and the possibility of passing the skills to new generations.

The socio-cultural value of industrial heritage may experience change, which can be
considered according to the preservation and continuity of past culture and the creation
of future culture. Regeneration methods that revive traditional crafts and practices
associated with the industrial past can re-interpretate industrial culture and promote the
adaptation of such intangible heritage in the current context (Sun and Chen, 2023).
Preservation of symbolic landmarks and community engagement during the
regeneration process contribute to place identification and generate a sense of
belonging among relevant people and local communities (Smith, 2006a). However,
these methods may also remind a particular group of people of bad memories. Whether
the value variation is positive or negative also depends on how regeneration treats bad
memories, such as whether those memories can be healed or ameliorated or whether
they will provide important trial and error that people can learn from (Alberts and Hazen,
2010). This value also needs to consider its potential for future development and
research, such as its influence in policy making about heritage and urban issues, and
its inspiration in heritage management and urban study.

The aesthetic value of industrial heritage, as we have mentioned before, is
fundamentally based on public perception of the architecture and landscape. Elements
such as material, scale, proportion, configuration, spatial organization and the
surrounding environment contribute to the visual impact and attractiveness that the site
presents to people (Jevremovic et al., 2012). Over time, the materials, appearance, and
textures of industrial heritage sites evolve with historical imprints that further influence
the aesthetic perception of history (Stibral and Faktorova, 2021). These historical traces
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interact differently with individuals, shaping diverse perceptions of beauty. During the
regeneration of such quarters, the methods employed will influence the visual outcome
of the heritage site, altering its overall spatial and architectural appearance. The newly
designed modern facade and well-planned open spaces are beautiful and pleasant for
some people, while others might prefer a more casual and historical scene that looks
not so artificial (Lehtinen, 2022). Additionally, public aesthetics change over time with
the evolution of structure and material. In practical cases, the influence of urban
regeneration on aesthetic value should also consider specific periods, contexts, and
target audiences.

Economic value is valued for its variation, which emphasizes the economic potential
during regeneration. The variation of this value is much more objective and clearer
compared with other values, simply about the degree of economic improvement or the
achievements that can lead to economic improvement. In practice, the methods that
improve the infrastructure of the site and the increase in the service function may make
it more attractive to visitors and businesses. The development considering multi-
functional possibilities will also promote diversity in the market and boost the land value.
Usually, in such regeneration projects, the construction, management and utilization
activity are closely related to employment opportunity, which influences the economic
condition of the local area. However, there are also situations in which the Input-return
ratio is not as satisfactory as expected, such as the rental of shops and house prices
being raised too high for its targeted users to afford after regeneration, resulting in
vacancies (Finio, 2021). Therefore, the economic value of industrial heritage is dynamic
within the context of urban development.

Natural value is also a potential focused value, looking at the improvement of
environmental quality during the regeneration. For industrial heritage sites that are
polluted, regeneration should help decrease the harmful substances in soil, water, and
air. The regeneration plan may also provide green spaces and green belts for the city
with a bio-diversified plan. At the same time, some long abandoned sites might have
already been re-occupied by plants and animals and developed a small ecosystem itself.
The intervention of such sites during regeneration should evaluate the influence of this
raw natural environment on the city and balance the degree of hew construction within
the existing environment. (Kryder-Reid and May, 2024)

Overall, the value variation of industrial heritage values is a comprehensive result based
on the interaction and balance between different aspects. During the process of
regeneration, any small changes relating to the tangible and intangible heritage context
impact the presented details of the industrial heritage quarter and result in the variation
of actual regeneration performance or people’s attitude towards different value
categories.
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2.4 Conclusion

Looking at the evolution and transformation of modern cities, industrial quarters have
played an essential role in shaping the urban texture, economic structure, and social
lifestyle. The preservation and regeneration of the industrial heritage sites is important
for both the heritage and the city. This chapter introduced the background, the
connotation, and the value of industrial heritage, illustrating why, what, and how to
cherish industrial heritage as a window into our industrial past.

The study of the fundamental definition and theory of industrial heritage and value
reveals its multi-dimensional significance. However, the evaluation work of this special
type of heritage varies from country to city. In order to form a comprehensive
understanding of industrial heritage, this chapter then studies the various evaluation
criteria systems of industrial heritage based on up-to-date documents, and summarises
an in-detailed evaluation system for this study.

Besides the value study, this chapter also defined the scope of an urban industrial
heritage quarter, which is the kind of industrial heritage site that closely interacts with
the urban environment. This thesis focuses on this specific type of industrial heritage
site, which is currently a hot but complicated urban topic for regeneration and
development. This chapter also points out that, during the regeneration, the values of
an industrial heritage quarter will be changed according to applied methods and
regeneration plans. From the heritage perspective, the expectation of regeneration is
usually to maintain or improve the values of the industrial heritage quarter. However,
how regeneration actions contribute to the value of heritage remains unclear.

Later in the contextual sensitivity analysis, the relationship between regeneration and
heritage value will be assessed, establishing the relationship between the value
variation and urban context factors.
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Chapter 3. Contextual Sensitivity in Urban Studies

Contextualism emerged around the 1960s and talks about how new architectures and
places should remain harmonious and maintain co-existence with their embedded
urban context. This idea then evolved into a comprehensive approach, considering
economic, social, and environmental context factors. For the research of urban issues,
contextual sensitivity is regarded as a practical and detailed approach to realizing the
overly abstract sustainable goal. This approach prioritizes a comprehensive
understanding of the complex and dynamic urban contexts, which are shaped by
diverse factors, attempting to provide tailored design and plan during regeneration and
development.

This chapter aims to illustrate the importance of context in understanding urban
environments, with a comprehensive introduction to contextual sensitivity theory from
the perspective of the urban study.

The first section will start with the term ‘context’ in urban studies. Exploring the meaning
of context will illustrate what exactly should we consider when talking about context.
Based on the understanding of context, this section also introduces how the importance
of context is gradually valued in the discourse of architecture and urban design.

The second section focuses on the concept of contextual sensitivity, illustrating why the
idea of being sensitive to contextual factors during urban design is regarded as a
practical and effective approach. This part will introduce the theories relating to
contextual sensitivity, including how this concept developed, how urban thoroughfare
design proposed Context Sensitive Design, and how context-sensitive study works as
a quantitative method to analyse the impact of context factors.

Based on the study of contextual sensitivity concepts, the last section of this chapter
will talk about contextual sensitivity from the perspective of urban regeneration,
introducing what contextual sensitivity means in this thesis, what is contextually
sensitive urban regeneration, the potential benefits of contextually sensitive urban
regeneration, and the potential utilization of implementing contextual sensitivity in urban
regeneration practice and research. This section lays the foundation for adopting
contextual sensitivity analysis in the study of urban industrial heritage quarter
regeneration.
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3.1 Understanding Context in the Field of Urban Studies

Urban studies are always complicated research works that include a wide variety of
contents and perspectives to fully demonstrate and analyse the ever-transforming
modern cities. One important concept that highlights the complexity and necessity of
such urban studies is the notion of ‘context.' In the field of urban study, the connotation
of context usually refers to the integration of social, economic, and physical factors that
shape and impact the development and functioning of an urban environment.

The significance of context was once underestimated as cities are dynamic and hybrid
entities, and no factors are maintained stable throughout the transformation. However,
as research about the scheme of urban development raised, people began to realise
that contextual factors including economic and social conditions, historical and cultural
background, and environmental information actually contribute a lot to the unique
identification and prospects of an urban quarter. The understanding of a wider context
has a great contribution to the authenticity and integrity of industrial heritage because
the public perceptions of heritage are not only based on what the material relics appear
to be, but also ‘derive from the roots, sentiments and attitudes that lie elsewhere’ (Douet
and International Committee for the Conservation of the Industrial Heritage, 2012,8).
Each industrial heritage project should focus on its own context and should be
reproduced accordingly with its unique character and value.

3.1.1 Definition of Context

Linguistic Definition of Context

‘Context’ is a word with an abstract and broad meaning, and it needs to be studied from
its own ‘context’ from an evolutionary perspective. Although the term did not originate
in architecture and urban areas, the fundamental initiative of adaptation can help us to
understand this inclusive and intelligent philosophy.

Context stems from the Latin word con-texere, which means weaving together.
Therefore, in many circumstances, if we would like to describe a ‘context’, we need to
define the entities and their properties with the interweaving of them (Kaiyu, 2009). The
earlier definition and practice of context originated in linguistics, referring to ‘the text or
speech that comes immediately before and after a particular phrase or piece of text and
helps to explain its meaning’ (Cambridge Dictionary, 2024b). The notion of ‘context’ was
then extended to describe ‘the situation within which something exists or happens, and
that can help explain it'" (Cambridge Dictionary, 2024b). This definition highlights the
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setting of a focal event, which should never be cut out from its surroundings for analysis
(Goodwin and Duranti, 1992).

When discussing the ‘context’ as an entity, the setting can describe the social and
spatial environment in which the interweavings are situated. People can refer to the
setting as either background or circumstances surrounding a tangible or intangible item.
The essential point is to be aware that all co-related elements should be seen as a
whole. The importance of context shows up when it reveals why elements of an item’s
content are integral and inseparable in forming the entirety.

Besides linguistics and semantics, contextual thinking plays an important role in many
non-architectural fields when issues and problems need to be considered based on their
setting, such as medicine, philosophy, education and psychology. This thought
advocates the self-awareness of all inclusions combining an extensive range of both
abstract and concrete notions under one subject (Cizgen, 2012).

‘Context’ in Architecture and Urban Studies

According to the Oxford Dictionary of English, context is ‘the circumstances that form
the setting for an event, statement or idea, and in terms of which it can be fully
understood and assessed’ (Rogers and Stephen, 2020). For architecture, buildings and
structures are the ‘event, statement or idea’, and the surrounding ‘circumstances’ are
usually regarded as the non-physical setting, including the social, political, economic
and cultural environment, as well as the physical setting (Architects Design Partnership,
2007). Here, the initiative of focusing on the context of architecture and the city is the
expectation of understanding and explaining the place from a comprehensive
perspective.

Popular connotations of architectural context might appear as the existing fabric, the
locality, tradition and the vernacular. The definition and contents of ‘context’ may vary
according to the scope of architectural design or the specific project. Extending the
meaning to the urban scale, details of ‘contexts can be topography, vegetations, urban
condition including building density, street, sidewalks, and the relations of each other,
types and arrangement of materials, buildings distances, regional geography condition,
urban traffic density, population, and so on’ (Liauw, 2019,1). From the perspective of
urban design issues, adequate depth of ‘context’ analysis also contributes to solving or
responding to many problems ‘such like climate change, health and wellbeing, housing,
welfare, equality and inclusivity, all of which transcend both geographical and scholarly
boundaries, and which require system-thinking and collaborative, pragmatic
approaches’ (Alvarez, 2021,25).

The State of Victoria Department of Environment, Land, Water and Planning suggests
in Urban Design Guidelines for Victoria that ‘urban context’ refers to ‘...the broader
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setting of an identified area. The context may include the physical surroundings of
topography, movement patterns and infrastructure, built form and uses, the governance
structures, and the cultural, social and economic environment. The urban context can
include the community vision for the area, and preferred future character, form and
function’ (Victoria Government, 2016,13).

Although urban context includes a wide range of elements, it still focuses on the macro
factors that influence a specific group of people in a specific area. Therefore, when
studying the details in an urban context, the scope will be based on elements that have
a relatively long-term and extensive impact on the site and its surrounding environment
(Rebecchi et al., 2019), excluding individual preferences, accidental events and
temporary phenomena. Moreover, the concrete contents of context in different projects
should be identified in a way that corresponds to the actual design background and
prospect. In another world, every project has its own distinct context. For example, the
definition of urban thoroughfare projects is ‘the nature of the natural or built environment
created by the land, topography, natural features, buildings and associated features,
land use types, and activities on property adjacent to streets and on sidewalks and a
broader area created by the surrounding neighbourhood, district, or community. Context
also refers to the diversity of users of the environment. (ITE, 2006,12)".

‘Setting’ and ‘Context’

When it comes to the historical project, one similar term that needs additional illustration
is ‘setting’. In the field of heritage-related research in the UK, ‘setting’ is sometimes
separated from ‘context’ as a newly established concept typically for heritage assets.
‘Setting’ is used to describe ‘the surroundings in which a place is experienced, its local
context, embracing present and past relationships to the adjacent landscape. Definition
of the setting of a significant place will normally be guided by the extent to which material
change within it could affect (enhance or diminish) the place’s significance.” (English-
Heritage, 2008,39). Typically for heritage assets, ‘setting’ has been clearly defined in
the Glossary of the National Planning Policy Framework as ‘the surroundings in which
a heritage asset is experienced. Its extent is not fixed and may change as the asset and
its surroundings evolve. Elements of a setting may make a positive or negative
contribution to the significance of an asset, may affect the ability to appreciate that
significance or may be neutral.’ (Great Britain Ministry of Housing et al., 2018,71).

The extent and significance of ‘setting’ mainly lie in the visual consideration, the views
of or from an asset. Other associated environmental factors in which the assets are
nested also influence how people experience a heritage place, such as noise, pollution,
historical background, atmosphere of the vicinity, etc. The spatial boundary of a setting
is flexible and dynamic depending on different circumstances, and is always overlapping
and integrating.
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The context of heritage, based on the British heritage research system, is illustrated as
a non-statutory term with a broader scope embracing ‘any relationship between a place
and other places’ (English-Heritage, 2008,39). Stressing on the connection among
places and people, the context is usually multi-layered and multi-dimensional, including
but not limited to the site’s cultural, intellectual, spatial, traditional, and functional
characteristics. In order to understand context, we need to comprehend the origin and
evolution of how the place comes to be, while assessing its significance and uniqueness
to the entire circumstances (English-Heritage, 2008).

We can see that ‘setting’ seems to emphasise the tangible factors that relate to the
physical cognition of a heritage place, when ‘context’ is a concept beyond ‘setting’,
extending into the relationship with similar assets of the same region, period, function
and even designer (Historic-England, 2017b). Actually, either in their linguistic definition
or implied definition, ‘context’ and ‘setting’ are always mutually justifying and
inseparable in their notion. In recent years, the study of heritage conservation and
regeneration has experienced an interdisciplinary development, absorbing more site
information in the decision-making process. The word ‘context’ is then more popular as
an integrated concept, comprising both tangible settings and intangible issues in the
site analysis. An area's context is its character and setting, in which a project scheme
will be implemented. As part of a project's context, people are also considered, such as
the individuals who live in or near the area, as well as how communities are organized
so citizens become active participants (Schwartz, 2008).

The Conservation Principles, Guidance for the Sustainable Management of the Historic
Environment in Northern Ireland, published by the Historic Environment Division in July
2021, defines context as: ‘Any relationship between a heritage asset and its setting,
including other places and its past, relevant to the values of that heritage asset.’ (Historic
Environment Division, 2021,21).

3.1.2 Evolution of Contextual Thinking in Architecture and Urban Design

Generally speaking, the development of contextual thinking relies on the public attitude
towards technology and nostalgia.

The term ‘context’ is widely used in the late 20" century with the prevalence of
contextualism in the postmodern period (1970-1990) (Cizgen, 2012). In fact, the idea of
this concept existed even earlier, with the development of modernism in architecture in
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the 1920s, although it has not been given enough attention. Modernism in architecture!?,
taking advantage of science and technological advancements in construction, often
pursued universal design principles that prioritized simplicity, function and technology
over the specific context of location and setting (Frampton, 2020). The consequence of
such design theory usually leads to an incompatible appearance of new architectures
with their surroundings (Frampton, 2020).

Towards the end of modernism, the importance of respecting the comprehensive
environment was reverted with the prosperous of postmodernism, which emphasised
diversity, reflecting elements in urban context and setting, respecting traditional
architectures, and communicating with history through symbolic ornamentations
(Historic-England, 2017a, Zhou and Zhang, 2015). The organic theory has emerged,
emphasising the importance of environmental adaptation. Architecture and urban
design should be based on a complete understanding of nature’s roots and notions,
thereafter being sensitive to the surroundings and learning from the setting. The
importance of context is regarded as the inspiration of nature in organic design,
especially in the preference for natural configuration and local material. Designs need
to seek a harmonious balance ‘between the aim of serving human comfort and the
desire for design to be attuned to the scientific and environmental data’ (Cizgen,
2012,35). Although the design of the organic architecture appeared to be a little
formalistic as it emphasised too much the appearance (Schilders et al., 2010), the idea
of absorbing the factors of context promoted contextual thinking and the formation of
contextualism later in the postmodern period.

With the rise of contextual awareness, the importance of context shows up far beyond
the visual and climate aspects (Cizgen, 2012). Social and economic aspects also play
important roles in forming place identification and securing the success of design
delivery. By realizing the importance of context, architectural design and urban planning
also show a trend of respecting traditional characteristics and local communities.

What stimulated context revitalisation was the weakness of modernist architecture,
whose relationship with local context was regarded as too cursory and discordant as
they failed to establish a visual, social and historical connection with its surrounding

11 Modernism in architecture is an architectural movement that started in the early 20th century (around the
early 1920s to the late 1960s). Modernist architecture emphasises the priority of function, simplicity of form

and adoption of new technology and material, rejecting ornament in design (Gold, 2007).
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urban spaces (Giamarelos, 2022). In this sense, regionalism and critical regionalism??
emerged as the overture of contextualism, aiming to interpret elements of local context
in architectural design and urban planning. It was then a popular trend that designers
and planners began to value the prominent interplay between artificial structures and
local identification. Therefore, a more sensitive approach that considers the
environmental and social factors of the targeted site was highly recommended during
the decision-making process of architecture design and urban planning (Hoagland,
2000).

The concept of contextualism came to light in the postmodern period. It extended the
meaning of architecture and urban space to a quest for establishing a balanced unity.
Contextualism was defined as ‘an approach to urban planning that considers the city in
its totality. According to proponents, all architecture must fit into, respond to, and
mediate its immediate surroundings’ (Burden, 2012). Contextual architectures aim to
achieve integrity with the tangible setting and the intangible factors. It is not expected to
copy the elements of the settings but calls for respecting the context whilst realising the
value and avoiding monotonous spaces.

Not limited to the architectures and structures, broader urban spaces require greater
attention to contextual factors in the design process, especially historical urban quarters.
We ought to consider how new textures and characters are able to harmonise with the
old urban fabric and realise a balanced development and preservation (Zhou and Zhang,

2015). When the scope of contextualism is extended to the city scale, contextual design
approaches are usually facilitated by a comprehensive contextual analysis. Contextual
urban design calls for a cohesive outcome, maintaining and enhancing characteristics.
Accordingly, contemporary urban design control principles are largely based on
contextual thinking, including the key targets of aesthetics, harmony, compatibility, and

congruity (Stamps, 1994).

The idea of valuing contextual factors focuses on revealing the relationship and relative
hierarchy between different urban elements, thereafter understanding how those
elements influence each other (Alvarez, 2021). The application of contextual ideas has
developed and exceeded its pragmatic origin, mainly used as a guiding principle to
ensure visual harmony at the construction practice level (Al-Hammadi and Grchev,

12 Regionalism in architecture (started around the late 20th century) focuses on utilizing traditional styles,
local materials, environment elements, and cultural factors to achieve a design that is harmonious with its
physical and social context. Critical regionalism, which started around the 1980s, combined the advantages
of modernist architecture with the respect of local contexts. Instead of replicating traditional forms, Critical
Regionalism adapts and reinterprets local factors for the design by modern technology and principles,

seeking to balance global modernity with local context. (Giamarelos, 2022, Frampton, 2020)

67



2022). Nowadays, urban context is valued as a comprehensive system that assists a
deep and multi-dimensional understanding of a place. Especially in urban design and
regeneration research, being sensitive to context influence helps reveal the inherent
relationship between physical settings and social backgrounds (Al-Hammadi and
Grchev, 2022).

For architectural design and urban planning, context information during the site analysis
provides hints that lead the project to fulfil the design expectations. Historical urban
spaces are usually a complex mixture of function, culture, art and architecture, where
people’s activities create the special characteristics of a place. Respecting and
reflecting on the context factors during the urban design and regeneration of such
historical urban space will increase the users’ satisfaction and promote the smooth
adaptation of new designs (Stamatiadis et al., 2009,26).

Throughout the brief history of contextual thinking, the meaning and scope of context
have experienced a gradual extension from the reflection of tangible environmental
factors to the respect of intangible social-cultural aspects and from the rational and
pragmatic focus to a sensual and humanistic perspective. Context is a dynamic concept
because the environment and people of a project keep changing from time to time.
Therefore, designs and planning ought to be sensitive to the differences and trends and
to be flexible to keep pace with the transformation.

3.2 Contextual Sensitivity in Urban Design

This part focuses on how the contextual sensitivity concept is formed, how it has been
adapted to assist urban thoroughfare regeneration and how this concept is used as a
guantitative method in other disciplines.

3.2.1 Contextual Sensitivity

The 1970s and 1980s saw a significant de-industrialization®® in North America and
Europe due to the changes in industrial structures and the evolution of technology
(Reicher, 2022). Meanwhile, the rapid urbanisation during the de-industrialisation has

13 De-industrialization refers to ‘the process by which a country or area depends less and less on industry
to provide most of its work or income’ in Cambridge Dictionary.
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resulted in issues that greatly influence the urban environment and living conditions,
such as abandoned industrial lands and buildings, pressure on infrastructures and
services, pollution and loss of greenery, etc. (Edelblutte, 2011). In such circumstances,
urban regeneration requires a comprehensive consideration of the urban contexts and
dealing with the issues raised during the de-industrialization.

Contextual perspective seems like an attempt to directly and clearly demonstrate the
factors of context and the inherent relationship between them. Contextual sensitivity*
started with a focus on context value. The context, apart from the physical factors of
urban projects, includes a wide variety of intangible urban elements, such as tradition,
culture, religion, history, etc. Looking into the details of an urban project, ‘different
contexts of history, geography, social, political, economic and environmental
dimensions can matter, as well as seeing through the underlying philosophies, in order
to carefully and critically contribute to the broader contextual concept of sustainable
development’ (Lee and Lee, 2014,169). The idea of context looks into the close
relationship between the piece of land and its surrounding social and natural
environment within urban spaces. In contextualism, the built environment reveals the
characteristics of the surrounding context, and conversely, context factors shape the
actual existence condition of architecture and urban space (Shahbazi, 2016).

From a theoretical perspective, contextualism added the historical vector to the
regeneration focus. The contextualistic idea deals with events within their settings,
which can be ‘interpreted as an ongoing act inseparable from its current historical
context’ (Fox, 2008,1). Contextualism not only focuses on the combination of the past
and the present, but also on the potential of predicting the future (Liauw, 2019). There
is a complex weaving between ‘a feeling of futurity’ and ‘a corresponding feeling of
pastness’ (Pepper, 1942,240) in the concept of contextualism. Elements of events and
settings keep changing based on their historical context towards the future
consequences. Therefore, the development and prospects of the city should not ignore
the importance of respecting and reflecting on historical issues.

From a practical perspective, contextualism calls for paying more attention to the details
of the context and how to utilise and reflect them. When contextual ideas come to
planning and designing the urban environment, context-sensitive site planning is
proposed as designing with nature, designing with culture and designing for people. The
sensitive concept refers to the responsiveness to on-site and off-site contexts during

14 According to the Cambridge Dictionary, sensitive is to describe a subject that is 'easily influenced,
changed, or damaged, especially by a physical activity or effect'. Sensitivity is the attribute of being sensitive.
In this thesis, being sensitive to urban context means the development and regeneration actions actively
and effectively respond to the urban context to reflect the influence.
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the design process, considering a wide range of physical, biological, cultural, and legal
elements (LaGro, 2013). Apart from a pre-designed template for general sites, a
context-sensitive design encourages tailored and creative reactions towards the site's
specific characteristics and situations.

For contemporary urban regeneration, contextualism places more emphasis on social
development. Previous efforts focus on protecting the balance between artificial
resources and natural resources, which is more practical to handle and leads to
straightforward effects (Rachel Lombardi et al., 2011). As a result, existing urban
development and regeneration evaluation and assessment criteria are mainly designed
for environmental indicators. However, successful regeneration initiatives rely more on
a comprehensive consideration of social and economic nature. The contextual
perspective later in architecture and urban design works as a catalyst to push urban
regeneration approaches toward the emphasis on social structures and human
behaviours (Hgijriis et al., 2014) .

In 2016, Prof. Tim Heath proposed his theory of contextual sensitivism as a rethinking
of the contemporary top-down sustainability strategy at the 3rd International Conference
on Engineering Technology and Industrial Application. There are many regularly heard
terms like 'green’, 'eco’, 'energy-efficient’, 'sustainable’, 'low-carbon’, and 'low-energy’,
etc. However, this theory sees the reality of sustainability, in many cases, as gradually
becoming redundant rhetoric with little backup substance and evidence like a marketing
ploy (Heath, 2016). The conventional top-down approach does not always work
effectively to solve specific problems, so a more contextually sensitive perspective is
necessary. Thus, instead of the traditional declaration of ‘Think global, act local’, he
argues a better process should focus more on the particularity of each project, which is
‘Think local, act local, impact global'.

Similar to common context-sensitive focuses, contextual sensitivism also focuses on
community improvement and placemaking. Heath defined the contextually sensitive
community as ‘the symbiotic relationship between humanity and earth that facilitates
social, economic, political, cultural and environmental prosperity, so that quality of life,
efficiency and fairness is continually enhanced, whilst simultaneously ensuring all forms
of life and resources on earth may be sustained for the enjoyment and creativity of future
generations.’ (Li and Heath, 2020)

Based on the theory, contextual sensitivism is more of a holistic approach than just a
slogan as sustainability. Relevant urban issues should be analysed from social,
economic, political, environmental and cultural aspects, which can be assessed
following the criteria of BREEAM. Moreover, the approach of the contextually sensitive
design includes the following steps:

* Defining the context(s);

 Analyse the context(s);
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» Understand the user(s);

» Design to maximise all potential natural resources;

» Maximise integration of renewable resources;

« Introduce relevant technologies;

* Design for flexibility and adaptability;

* Cradle-to-cradle approach to materials;

» Consider construction methods;

* Prepare building management plan;

» Undertake life-cycle analysis and post-occupancy analysis.

Based on the theory of contextual architecture, contextual thinking in urban studies also
considers how physical space and place identification come into being. The objectives
of contextually sensitive urban studies are expected to stress respect for historical and
aesthetic significance, as well as harmony and balance with urban texture and social
background.

Contextual analysis in urban development and regeneration is expected to provide
benefits by providing a suitable plan to meet the unique needs and characteristics of
the site. This approach researches deep into the detailed aspects of the urban context,
providing significant references to assist in positive interaction with residents, adaptive
preservation and reuse of historical assets, efficient economic development plans, and
long-term natural resilience. Therefore, such practical approaches can greatly
contribute to achieving a balance between the interconnected components
simultaneously (Shahbazi, 2016). The concept of contextual sensitivity is expected to
offer a synergetic research approach that combines a balance of economic,
environmental and social factors in urban regeneration.

3.2.2 Context Sensitive Solution (CSS)

The context-sensitive theory was originally proposed to support the design process and
has been developed and applied in the planning and design of urban thoroughfare
systems and their surrounding environment. Compared with larger-scale urban quarter
designs, the project targets of urban thoroughfare development are more explicit, and
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the design factors are easier to identify and handle. The application of context-sensitive
design in designing urban thoroughfares acts as an inspiring attempt to exploit its
potential in other kinds of urban environments. The principles and practices of context-
sensitive design are based on a macro perspective of balancing new projects and
existing urban contexts, which is useful for studying historical urban quarters.

Definition of CSS

Contextual Sensitive Solution (CSS) was originally called Context Sensitive Design
(CsSD) which refers to a design process that was initially based on the planning and
development of urban thoroughfares. There has been a trend of cultural retrospection
started in the 1960s, concerning more of the environmental and social impact of urban
development (Neuman et al., 2002). Gradually, the public has no longer seen traffic
projects as simply infrastructure-led processes. In the 1998 Maryland State Highway
Administration Workshop, researchers defined CSD as: ‘CSD asks questions first about
the need and purpose of the transportation project, and then equally addresses safety,
mobility, and the preservation of scenic, aesthetic, historical, environmental, and other
community values. Context-sensitive design involves a collaborative, interdisciplinary
approach in which citizens are part of the design team (Neuman et al., 2002,2).” Not
only focuses on physical aspects, CSD also emphasises the significance of the
economic, social and environmental context of the project. A successful CSD is
expected to ensure safe and satisfactory transportation planning, and also add lasting
value to the local community. Therefore, the stakeholders’ inclusiveness and
participation in the decision-making and problem-solving stage and the effective and
efficient resource utilisation should be emphasised throughout the designing process
(DQOTs, 2018).

The terminology used express CSD has experienced an evolution based on ‘place
sensitive design, focusing on topographic, visual, and community surroundings’
(Neuman et al., 2002,3). However, the success of transportation projects is not limited
to the design process but should include the whole cycle of design, construction,
management, and maintenance. Therefore, the term ‘solution’ seems more appropriate
to capture the overall prospects of this approach. It can be understood as an integrated
and comprehensive concept that emphasises resource management, public
engagement, and flexible development (Stamatiadis and Hartman, 2011). Later on, the
Context Sensitive Solution (CSS) took the place of the CSD, as a more inclusive
concept in this discourse.

With the spread of CSS, many states in the USA have published local documents with
detailed instructions. CSS definitions vary in theoretical and practical systems, while
they share a collective set of tenets. All projects should reach a balanced outcome
stressing safety, mobility, community and environmental goals. The development
process should have a convincing and continuous community engagement from the
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early phase. To meet the needs of stakeholders and to achieve a multi-mode travel
system, an interdisciplinary team is needed to address practical solutions. Additionally,
it is expected to be flexible in design standards to ensure an adaptive and sustainable
prospect (ITE, 2006). Aesthetics should also be stressed even for an infrastructure
project.

Based on some commonly agreed tenets, The Federal Highway Administration (FHWA)
defined CSS as ‘a collaborative, interdisciplinary approach that involves all stakeholders
in providing a transportation facility that fits its setting. It is an approach that leads to
preserving and enhancing scenic, aesthetic, historic, community, and environmental
resources, while improving or maintaining safety, mobility, and infrastructure conditions’
(DOTs, 2018).

In this definition, context and stakeholders are generalised descriptions. Context refers
to ‘a project's physical, economic, and social setting’, which may ‘include the community,
ecological, aesthetic, and transportation conditions as well as the political and policy
environment’. Stakeholders cover all possible affected people and organisations, such
as ‘agency staff and elected officials, organised groups, area residents, and business
owners’ (DOTs, 2020).

The significance of CSS mainly lies in its thorough understanding, respect and reflection
of the environment and social surroundings. Some issues might occur when ignoring
the influence of contextual aspects, causing incompatibility and adverse community
impacts. CSS is not a guarantee of success, but it can minimise potential construction
and utilisation problems in project delivery (ITE, 2006).

Benefits of CSS

For the planning and design stage, CSS focuses on inclusive decision-making and
efficient resource management. Inclusive decision-making refers to the inclusiveness of
public engagement during the development process, aiming for a plan that respects and
addresses the requirements of a broad-based public (DOTs, 2020). Efficient resource
management considers how to utilise environmental and social resources in an
optimised way to reduce potential time and labour waste in practice (Pigman et al.,
2005). CSS during development process address the completeness of project delivery
and the balance of community impact. The success of a project is largely based on the
fulfilment of the design prospects and the performance in community well-being. It calls
for creating a community that is safe, liveable and sustainable (ITE, 2010). This concept
not only aims to solve transportation issues. It involves a broader scale of urban context
along the thoroughfare system, focusing more on achieving the community expectations
and improving the quality of the living environment.
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Generally speaking, the benefits lie in the aspects of project performance, economic
efficiency, and context impact. From the perspective of project performance, CSS
approaches are expected to result in better design prospects and a higher-grade
assurance of overcoming obstacles because they consider potential issues and their
relevant context factors ahead (DOTs, 2018). The economic advantages of considering
context sensitivity are resource management efficiency and continuity of investment
attraction due to the improved living environment (Akotia and Opoku, 2018). The context
impact of CSS is mostly expressed as an integrated social and environmental
performance during the project development process. Considering the multi-
dimensional context factors helps to minimise the negative influence on people and the
natural environment while maximising the profit among residents and stakeholders.
Sensitive to the context, the project aims to manage environmental and community
resources efficiently, address public requirements and expectations, create inclusive
and high-quality living communities, and improve the vitality and attractiveness of the
urban environment along the urban thoroughfare systems.

Application of CSS

The application of CSS requires proactive interaction with the social and environmental
context during project planning and development while addressing the community's
needs. The process of a CSS project usually follows the following steps.

Step 1: Setting the vision and goals of the project from a broader view at a policy level
(ITE, 2006). By demonstrating the long-range vision for the project development and
community impact, the early investigation will help to define the value and needs of the
project. With the design prospect settled, further actions will be more targeted.

Step 2: Understanding the factors of the whole context. Achieving the best result of the
CSS approach requires a comprehensive understanding of past, existing, and future
contexts. A project is expected to match the context of the area it serves, including both
physical and social characteristics. In contexts that are or may be transitioning, the
project should be designed to be consistent with the future (Neuman et al., 2002).

Step 3: Developing and evaluating alternatives. The CSS encourages to start with an
open mind and a blank sheet. Urban projects are complicated with various context
issues, which often involve trade-offs and opportunities that can be better resolved by
innovative solutions (Daisa, 2006). A full range of options enhances the flexibility and
feasibility of the plan and deals with limitations in different circumstances. To objectively
evaluate the trade-offs between various alternatives, assessment process should
always relate back to the specific criteria. This step mainly assists the decision-making
with comprehensive information and clear reasoning.
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Step 4: Developing an optimistic plan. Based on the evaluation of the abovementioned
steps, a balanced plan with the best profits is expected to be formed. Integrating CSS
in the project development process significantly influences the development of project
concepts. Project concepts should emerge from a full understanding of the relationship
between the character of the broader urban area. Otherwise, the plan should follow the
principle of CSS, reflecting and enhancing the community's visions and values.

Step 5: Encouraging public and stakeholder involvement. In addition to multidisciplinary
professional participation, collaboration with members of the community is a key part of
making the right diagnosis. This is not only because people know their own communities
better, but early participation in the design process can also help build support for the
ultimate solutions. CSS is the right approach that is trying to build consensus among
diverse participants and profit groups (Neuman et al., 2002). The principles of CSS
should be integrated into the engagement process from the earliest stage and ensure
transparency, inclusiveness, credibility, equity and continuity throughout the
development.

Step 6: Implementing CSS during project construction, operation and maintenance. The
integration of CSS has profound effects on the completeness of the design vision and
goals. Evoluted from the conceptual stage, the development plan has experienced a
context-sensitive process to fully reflect the issues and needs. The innovative solution
ensures the sustainability of the long-term utilisation and maintenance of the plan, and
the long-lasting value of the community.

CSS is a qualitative approach whose principles and application are strategic. It mainly
aims to inform people of the context's significance and suggest potential practice
methods. Therefore, the project's sensitivity to its context factors and how to achieve
the expected sensitivity vary according to the targets and feasibility of the project
(Stamatiadis et al., 2009). The practical limitation of CSS lies in the quantification of
identifying the context factors, evaluating the strategies and assessing the outcomes.
During the years of practice, there have been some studies trying to quantify the
benefits of applying CSS, categorizing the significance hierarchy of project outcomes
(Stamatiadis et al., 2012). This evaluation is based on the public perception and
experience, reflecting the community's attitude towards the project (Daisa, 2006).
Future research can deepen the quantification attempts through more data-based
measurement of detailing the qualitative factors and establishing the numeric impacts
on the benefit.

3.2.3 Context-sensitive Analysis

Context-sensitive analysis is an approach in research that incorporates contextual
factors into quantitative analysis to provide a deeper understanding of the phenomena
being studied (Creswell, 2023). This methodology has been used in a wide range of
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scientific analyses, such as environment, social science, psychology, linguistics and
public health. For urban studies, this method recognizes that quantitative data exists
within a complex system and that context—such as social, cultural, economic, and
environmental factors—can significantly influence the outcomes and interpretations of
the data.

Context-sensitive analysis uses a combination of data sources and types (e.g., surveys,
statistical data, geographic information systems) to capture a comprehensive view of
the research problem, as well as involving iterative data collection and analysis to refine
the understanding of contextual influences continuously.

The advantages of this analysis method in an urban study context are the accuracy of
research findings and its supportiveness in decision-making. By considering contextual
factors, this approach produces more accurate and relevant results that are reflective
of the real-world scenario. Also, it provides policymakers and practitioners with insights
that are grounded in the specific context, leading to more effective and tailored
interventions (Wolf, 2006).

Context-sensitive quantitative methodology involves systematically integrating
contextual variables into the data collection, analysis, and interpretation processes
(Beukes et al., 2011).

Step 1: Define the Research Question and Context: Clearly articulate the research
guestion, ensuring it reflects the need to consider contextual factors.

Step 2: Data Collection: Develop surveys, questionnaires, or experimental designs that
capture both the primary data and contextual variables. Conduct pilot tests to refine
instruments and ensure they capture the necessary context.

Step 3: Data Preparation: Structure the data into a dataset suitable for analysis. This
typically involves creating a spreadsheet or database with rows representing individual
observations and columns representing variables. Address any missing or inconsistent
data to prepare for analysis.

Step 4: Multilevel Modelling: Use statistical software for multilevel modelling, referring
to effective mathematical models such as correlation coefficients and optimization
algorithms. Specify the multilevel model to account for the nested structure of the data.

Step 5: Data Analysis: Use the specified models to analyse the data, taking into account
the contextual variables and their interactions. Interpret the results within the context,
explaining how contextual factors influence the main relationships.

The widely used quantitative models are Multivariate Regression and Polynomial
Regression. The Multivariate Regression model is more suitable for research with
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massive data for prediction, and the Polynomial Regression model is more suitable for
analysing relationships between variables based on a small sample amount (Martin
2022). These models allow for the inclusion of multiple independent variables, including
context-specific factors, to predict a dependent variable. Interaction terms can be added
to assess how different variables interact within the context. For urban study and social
science, which are disciplines with complex qualitative information, the accuracy and
relevance of the result rely on the comprehensiveness of context indicators, the
rationality of indicator quantification, and the quality of collected data (Ewing, 2020).

3.3 Contextually Sensitive Urban Regeneration

From the abovementioned study of context-related theories, the idea of being sensitive
to context in the field of urban regeneration is an integration of theory, practice and
methodology. Sustainable urban regeneration inspires the emergence of contextual
sensitivity and lays the foundation for identifying practical strategies. The CSS is a
comprehensive approach to realising contextual sensitivity throughout the whole
process of planning, construction, and management. Besides the physical context
factors of a project, CSS emphasises the importance of promoting public engagement
and reflecting community requirements. Although the current theories of contextual
sensitivity have provided a solid qualitative guide concerning why, what, and how to
realize contextually sensitive expectations, there are still quantitative methods missing,
which fail to support the accuracy of decision-making and result evaluation. The context-
sensitive analysis methodology is effective in supporting the possibility of quantification
study for urban development projects.

Based on the literature review, this study will focus on the contextual sensitivity of urban
industrial heritage quarters during urban regeneration process. Contextual sensitivity,
in the thesis, is defined as:

The attribute of the process of an urban development or regeneration
project describes the extent to which the project respects existing
urban contexts and addresses contextual issues.

Contextual sensitivity relates to dealing with the actual conditions influenced by
contextual elements in the process of urban development and regeneration. Being
sensitive to the urban context, urban development and regeneration projects should
focus on the cooperation between environmental, social, and economic factors, as well
as the interaction between urban issues and contextual transformation. Therefore, a
contextually sensitive urban project should be adaptable and suitable to its setting,
because it encourages an active reflection and response to the context. With the cities
facing complex challenges such as rapid urbanization, environmental change, and
social transformation, the need for more suitable, adaptive and effective urban
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interventions that sensitively respond to the unique characteristics and complexities of
dynamic urban environments has become increasingly necessary.

For successful urban regeneration, the original urban quarter usually expects a lasting
improvement in economic, social, and environmental aspects. Contextually sensitive
urban regeneration, the process of urban regeneration is sensitive to its context,
encourages positive interaction with the existing urban environment and achieves a
balance between new development and original characteristics. During the practice,
being sensitive to context is a planning, design and management behaviour that serves
the project's target (Carmona et al., 2010). Therefore, the details of the context the
project is sensitive to and how the project addresses the issue of the context change
accordingly with different purposes of regeneration. Especially in urban heritage
guarters, the key target of contextually sensitive regeneration is the balance between
the continuity of local history and culture, and the growing requirement for new
development (Oliveira, 2014). Sensitiveness to heritage and cultural context has
potential benefits, such as strengthening place identification, forming a sense of
belonging among local communities, attracting visitors, and stimulating economic
growth. Based on the practices and studies, some other representative targets of an
urban regeneration project are as follows: To create inclusive and satisfactory
communities, the planning and management process should consider the context of
public requirements and community engagement (Stamatiadis et al., 2009). For
economic development, the project should focus on the efficient utilisation of resources
and optimise the profit of space occupation (Woodcraft, 2015). For improving
environmental quality, important contexts should be natural factors and construction
interventions. For historical and cultural conservation and continuity, the context of
heritage and place identification should be emphasised.

Regeneration strategies make changes to the context factors to address context issues,
and the integrated result of context change is the performance of regeneration. In order
to study how sensitive the strategies should be to the context; the basic analysis relies
on how the change in context leads to the final performance. This thesis will focus on
the basic analysis and try to explore how the change in context leads to value
improvement as the expected performance for an urban industrial heritage regeneration
project. Currently, the relationship between context and project target and the strategies
to realize the sensitivity are summarized based on practical experience. The practice-
based study supports general guidance for contextually sensitive actions but has
limitations in such qualitative approaches. For one thing, the degree of the context
impact on the project target is unclear, which reduces the reliability of context-related
strategies. For another, the degree of impact between different context factors is not
revealed, which limits the efficiency and targeting of regeneration actions. Therefore, it
is important to engage quantitative methods in studying the effect and impact of
contextually sensitive actions on the fulfilment of regeneration targets during the
regeneration process.
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3.4 Conclusion

Considering contextual sensitivity in urban regeneration is an effective way to revitalise
the historical urban environment and meet the needs of urban development. The
advantages of contextually sensitive urban regeneration are the careful consideration
of diverse context issues and targeted solutions to achieve the project prospects.

By valuing the historical, architectural, and cultural spaces and customs, being sensitive
to context strengthens the sense of belonging and cultural identification. Moreover,
preserving local heritage and improving the urban environment stimulate economic
prosperity by attracting tourism and boosting land value. By involving public participation,
being sensitive to community requirements improves satisfaction among residents and
safeguards the long-term vitality of the project.

This chapter introduces how the idea of being sensitive to context has been developed,
how Context Sensitive Solution (CSS) works as an implementation approach to promote
the effectiveness and adaptiveness of development projects, and how the context-
sensitive analysis method is used to quantitatively understand the impact of context.
Based on the study of relevant theories and methods, this chapter has proposed the
concept of contextually sensitive urban regeneration, which means the urban
regeneration project is sensitive to the context factors and addresses context issues
during the regeneration process.

Developing from contextual concept, this study focuses on regenerating a specific type
of urban quarter with industrial heritage, aiming to understand how the sensitive
regeneration to its embedded context influences the variation of heritage value. This
part sets the research foundation for developing the study of contextual sensitivity
analysis (CSA) to analyse this relationship.

79



Chapter 4. Research Methodology

In the field of urban studies, researchers are constantly striving to better understand the
characteristics, operation schemes, and complexities of urban environments, as well as
the predominant factors that influence development. Although many qualitative studies
have provided perspectives and experiences into the environmental, social and
economic aspects of the urban context, there is a growing concern regarding the
limitations of current urban studies from the perspective of lacking quantitative analysis
and statistical backups. Based on recent attempts in the mixed-methods research on
urban issues, the trend of engaging quantitative analysis has promoted the
implementation of contextual sensitivity analysis, which is an analytical approach that
emphasizes the importance of understanding and responding to the specific contextual
dimensions of an urban environment.

This thesis mainly considers introducing and exploring the possibility of quantitative
analysis to reveal the relationship between the value variation of urban industrial
heritage quarters and context variation in the regeneration process. This analysis
requires a more systematic and rational method to digitalize the relationship and impact
of indicators on the values.

Therefore, this thesis will establish the relationship hierarchy (relating value variation of
urban industrial heritage quarters with context indicators), which will be assisted by
mathematical analysis to provide a series of numeric impact degrees. This series of
impact degrees displays the quantitative connection between each level of the
relationship hierarchy. This analysis process is called Contextual Sensitivity Analysis
(CSA).

This chapter explains the logic of how this relationship is established, how each
hierarchy in this relationship is defined and how the analysis operates.

The first section of this chapter starts with the study of current research limitations in
the field of urban study, pointing out the lack of quantitative evaluation and the
importance of mixed-method research in forming a comprehensive understanding of
this field. Based on the understanding of how to adopt mixed-method research in urban
study, this section has designed the research of Contextual Sensitivity Analysis (CSA).

This research will take Shanghai as a case study city, selecting urban industrial heritage
guarters as samples to carry out the analysis. The second section is a brief introduction
to how the case city and the sample quarters are selected. A comprehensive study will
be presented in detail in Chapter 6.
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The third section talks about the data collection methods of the selected samples,
introducing how the questionnaire is designed to collect value variation data and how to
extract useful information from mapping and documentation analysis as indicator data.

The fourth section demonstrates the data processing methods utilized to generate the
final outcome, explaining the operation logic of the regression model for correlation
study.

4.1 Methodology Study — Mixed-method Research

The methods of studying urban heritage and its related issues vary according to different
research focuses. With the popularity of concepts like urban big data and digital city
these years, more research has begun to focus on integrating quantitative study into
current qualitative-based urban and social sciences. Looking into mixed-method
research, the advantage of this methodology is its effectiveness in improving the
systematic, comprehensiveness, and science of urban heritage study.

4.1.1 Limitation of Current Urban Heritage Studies

One of the main limitations of urban studies lacking quantitative analysis is the potential
for subjectivity and bias in interpreting findings. Qualitative approaches, although
appropriate for capturing the narratives and stories of urban life, may not provide
sufficient generalizability and objectivity that can be achieved through quantitative
analysis. Quantitative methods offer rigorous and systematic perspectives to identify
patterns, trends, and relationships excavated from urban data, allowing researchers to
form hypotheses and summarize comprehensive conclusions.

Another limitation of the current urban studies due to the lack of quantitative analysis is
the difficulty in comparing and contrasting regeneration plans and performances within
different urban environments and contexts. If not involving quantitative data, it can be
challenging to establish benchmarks for evaluating the effectiveness of strategies and
interventions, thereby identifying more suitable and adaptive practices (Olsson, 2008).
Quantitative analysis enables researchers to process comparative studies on a wide
range of variables, including demographic indicators, spatial indicators, or socio-
economic indicators, facilitating a holistic understanding of the factors that contribute to
successful and sustainable urban development (Ewing, 2020).

Additionally, the lack of quantitative analysis in urban studies may also limit the potential
for effective and efficient delivery of research findings to broader listeners. Quantitative
data can be presented in a more visually and easily digestible format, such as charts,
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graphs, and maps, which can be particularly useful for conveying complex information
to non-academic audiences. Furthermore, quantitative evidence can be perceived as a
more persuasive and convincing resource which is beneficial to be incorporated into
urban planning and policy-making processes (Sheng et al., 2022).

To address these limitations, it is an effective way to integrate quantitative analysis with
urban research and practice, complementing the theoretical findings provided by
gualitative approaches. By adopting a more balanced and comprehensive
methodological framework, urban researchers can detail complex urban issues into
statistical indicators, enhancing the feasibility and generalizability of their findings.
Therefore, urban studies will be better equipped to facilitate the urban design and
regeneration process and contribute to more sustainable, resilient, and responsible
communities.

4.1.2 Mixed-method Research in Urban Studies

In recent years, urban studies have witnessed a growing interest in adopting mixed-
methods research approaches, which integrate both quantitative and qualitative
methodologies to reflect on multi-dimensional urban environments. As cities continue to
transform and face ongoing challenges, the need for more comprehensive and delicate
research methods has become increasingly important.

Mixed-method research is widely used to support urban big data analysis. It uses large-
scale datasets (e.g., social media data, census data, mobility data) to identify patterns
and trends, which are also contextualized and enriched with qualitative study (Du et al.,
Bestepe and Yildirim, 2022). The current mixed-method urban studies are also adopted
in the study of cultural and social dynamics, as well as spatial and environmental quality
(Richards, 2013, Tilley et al., 2017, Resch et al., 2020, Gomez et al., 2015, Kaplan et
al., 2022, Rodriguez-Nufiez et al., 2024, Riazi and Emami, 2018). There are also study
trends that apply mixed-method research in comparative studies, combining massive
guantitative data with case studies and fieldwork to draw conclusions across different
sites, cultures or contexts (Bernardo et al., 2021, Geremew et al., 2023, Ewing, 2020).

Mixed-method research offers several benefits that can enhance the quality and depth
of urban studies. Firstly, by incorporating the advantage of both quantitative and
qualitative methods, mixed-method research provides a more comprehensive
understanding of urban phenomena. Quantitative methods, such as statistical analysis
and surveys, allow researchers to clarify relationships, trends and typologies through
the analysis of large datasets (Ewing, 2020). Qualitative methods, like interviews,
observations, and literature analysis, offer a rich understanding of the historical
background, environmental perceptions, and cultural customs that influence the
associated relationships (Labadi and Logan, 2015). This holistic approach can help to
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reveal the complex interplay of factors that shape urban environments and the diverse
modes in which the urban backdrops forge the context of the urban spaces.

Another advantage of mixed-method research in urban studies is its ability to validate
and cross-compare findings. By using multiple methods and data sources, researchers
can cross-check and verify their results, enhancing the reliability of their conclusions
and the feasibility of their models. This urban study process can help identify potential
biases and limitations in the qualitative study, leading to a more intuitive and accurate
delivery of research outcomes and supporting the decision-making process.

Furthermore, mixed-method research can promote a more inclusive and participatory
approach to urban studies. By maximizing the benefits of qualitative methods, the
research and design process are able to prioritize the voices and experiences of local
residents, providing a solid and realistic background for further analysis and
recommendations (Wang et al., 2020). This participatory approach also benefits from
guantitative methods that can assist in managing and operating public engagement
activities, contributing to well-organized and responsive urban planning and policy-
making, and addressing the needs and expectations of stakeholders and local
communities.

Despite its considerable advantages, mixed-method research in urban studies still has
challenges. One key issue in applying this method, especially in urban discourses, is
guantifying the urban context, which includes complex and abstract social and spatial
information, such as what is eligible to be quantified and to what degree of detail the
guantification goes. Therefore, the application of mixed-method research varies
according to the research background, objectives, and subjects. Another issue is
integrating and synthesising quantitative and qualitative data, which can require
considerable time, resources, and expertise. To address the above-mentioned
challenges, it is important to clarify the research questions and research scopes, as well
as a well-organized research plan that keeps tracing the logic for operating mixed
methods and designing suitable and efficient strategies for data collection, analysis, and
integration.

For this study, the context of an urban industrial quarter is a complex combination of
environmental, social and economic elements. Mixed methods research is expected to
provide a comprehensive understanding and digitalized presentation of the
regeneration impacts on the heritage quarter and its surrounding urban environment.
Especially for the intangible aspects of heritage quarters, the qualitative study provides
narrative and perception findings, while the quantitative study is mainly based on the
concluded, calculated, and average data based on the historical resources and current
situation. The cooperation of both cross-verify the factors and results of regeneration
impacts, revealing how and why heritage value variation happens. Besides, the mixed
methods research approach is expected to carry out a relatively extensive and
generalized data collection through questionnaires and databases, which usually
promotes positive engagement with a larger variety and number of participants.
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Mixed-method research has emerged as a valuable and prevailing approach in urban
studies, offering the potential for more comprehensive and delicate research into
complex dynamic factors that shape urban environments and influence cities' future. By
taking in the dual benefits of quantitative and qualitative methods, mixed-method
research can cultivate a deeper understanding of the interaction between factors,
ultimately contributing to more effective and adaptive urban planning, policy-making,
and regeneration.

4.1.3 Research Design

There are different types of mixed-methods research designs. The differences between
them relate to the aim of the research, the timing of the data collection, and the
importance given to each data type.

Convergent design is a type of mixed-methods research in which people collect
guantitative and qualitative data simultaneously and analyse them separately. After the
analysis, the research combines or compares the results to draw a conclusion.
Convergent design is used when there is a need to compare statistical results with
gualitative findings to understand the research problem better. Researchers also use
this mixed qualitative and quantitative research method to validate and illustrate
qualitative findings with quantitative results. Convergent design is suitable when there
is a need for both qualitative and quantitative data; there is limited time to collect the
data, and the required data should be gathered in one visit (Halcomb and Hickman,
2015).

Explanatory sequential design is a type of mixed methods research that first collects
and analyses quantitative data and then follows the results with a qualitative phase. In
this approach, researchers implement the qualitative phase to explain initial quantitative
results in more depth (Halcomb and Hickman, 2015). Explanatory design is appropriate
if the research problem is quantitatively oriented and the variables and instruments
required for the research are available (Terrell, 2012).

Exploratory sequential design is a type of mixed methods research design that collects
and analyses qualitative data and then follows up the results with a quantitative phase.
This mixed qualitative and quantitative research method aims to explore a phenomenon
before deciding which variables the research needs to measure quantitatively (Terrell,
2012). An exploratory design is better when the variables are unknown and the
instruments needed are unavailable. This is also a good mixed-methods research
approach if there is no guiding theory for the study.

In the study, the Contextual Sensitivity Analysis (CSA) refers to analysing the impact of
contextual changes on the value variation of urban industrial heritage quarter during
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urban regeneration. According to this analysis process, the mixed-method approach
suitable for the Contextual Sensitivity Analysis (CSA) is mainly the exploratory
sequence. In this sequence, the qualitative analysis will first back up the establishment
of the relationship between value and context indicators. Once the relationship is settled,
the study will be followed by quantitative analysis, which analyses the numeric degree
of the relationship, revealing the exact influence of how the context details result in the
value change.

The literature review will lay the foundation for identifying the value of urban industrial
heritage quarters, selecting the urban context indicators, and explaining how the case
city and its industrial heritage quarter samples are selected. The quantitative phase
analyses the relationship between values and indicators, which deals with the data
collected from the case study. The results of the data processing reveal the relationship
between the variation of context indicators and the variation of industrial heritage value.
(Figure 4. 1)

1) Establishing the value layer for urban industrial heritage quarters.

According to the aim of this thesis, the target of CSA analysis is to demonstrate the
relationship between contextual sensitivity strategies and the value variation of urban
industrial heritage quarters. Therefore, the value layer is defined as the change of
values of an urban industrial heritage quarter during the process of regeneration. Based
on the qualitative analysis, the thesis looks into the classification, definition, and
evaluation aspects of each value of industrial heritage.

2) Designing the contextual sensitivity analysis (CSA) in studying urban industrial
heritage quarter regeneration.

The CSA is an analysis process adapted from existing research and practice that
focuses on contextual and sustainable urban issues. The idea of contextual sensitivity
discussed in this thesis can be seen as an applicable principle, emphasising the
necessity to focus on contextual impacts and respond to contextual issues in the
regeneration process. Contextual sensitivity can be realised through the application of
contextual sensitivity regeneration, in which each strategy can result in the variation of
context factors in the final delivery of the project.

Usually, the forward logic should be: a project aims to improve the value of an urban
industrial heritage quarter, and the regeneration should adopt several effective
contextual sensitive strategies to realise this aim. However, as the relationship between
strategies and value hasn't been revealed, the first thing is to analyse the effective
strategies and how they contribute to the variation of value. Therefore, CSA is the
reverse logic of building the relationship between context factors and value through
context indicators and analysing the impact scheme in this relationship based on
regenerated samples. This result is targeted at specific contexts and project types,
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which can provide reference for similar new projects and assist the regeneration
process by following the forward logic.

3) Identifying the benchmark as context factors for urban industrial heritage quarters.

As the urban environment is a complicated synthesis with various elements, the
context factors are usually a massive system. When looking into urban study, context
factors should be selected based on the target and object of the research. For industrial
heritage quarters, the context factors are introduced according to the characteristics
and attributes of both industrial sites and heritage sites, highlighting the uniqueness and
special consideration for each factor.

4) Quantifying the indicator system for context factors.

The indicator system is the foundation of the assessment process. Based on the
context factors, the variation of each factor can be evaluated by various methods.
However, due to the feasibility of calculation and accessibility of data resources, the
evaluation of each factor can be narrowed down to several representative indicators as
guantitative data assisted by qualitative description.

5) Case city and sample selection for data collection.

This thesis only focuses on a representative industrial city in China, which is
Shanghai. Shanghai was selected out of all the other Chinese cities for its prolonged
industrial history, the tight relationship between urban development and industrial
development, rich industrial heritage numbers and types, and high awareness of
industrial heritage conservation. The samples are chosen from the official industrial
heritage lists published by the Chinese and Shanghai governments, which are
regenerated projects meeting the definition of urban industrial heritage quarter
proposed in Chapter 2.

6) Quantitative analysis and result analysis.

The gquantitative analysis in this stage will undergo the correlation analysis and
logistic regression model. First, the regression model will provide impact trend diagrams
for indicators and values, representing the impact trend of the relationship. An integrated
diagram of those impact trends will show the comparison of the effectiveness of
indicators to the specific value. If there are too many indicators, the integrated diagram
will be difficult to read. Therefore, for better visualization, the study will select a certain
number of indicators as an example to explain how they can be analysed. The selection
criteria will use indicators with a higher correlation coefficient, which represents a higher
intensity of influence.
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4.2 Case Study and Sample Selection

Urban studies are a multidisciplinary field that seeks to understand and analyse urban
areas' complex socio-economic, environmental, and political dynamics. In order to get
meaningful results and formulate convincing context impacts, it is important to set target
principles for selecting the case city and sample heritage quarters.

The appropriate selection of the case and samples ensures the validity and reliability of
the research findings. Generally, there are two key principles for selection, which should
consider representativeness and comprehensiveness.

Representativeness is essential in the case study and sampling strategy, as it ensures
that the selected case or sample accurately reflects the characteristics of the larger
population or as the best display of the target phenomenon in the study (Gillham, 2000).
In urban studies, achieving representativeness can be particularly challenging due to
the diverse nature of urban populations and rapid urbanization. Researchers must
carefully consider the socio-demographic, economic, and spatial characteristics of the
study area (Landman, 2014). Comprehensiveness is another essential principle as it
minimizes the risk of selection bias and increases the validity of the findings. By
considering all influential factors, the selection should acknowledge the complexity and
vitality of the research population and phenomenon (Gillham, 2000). This
comprehensive approach ensures that the cases and samples include a wide range of
variables and perspectives, offering a holistic expression of the urban context.

4.2.1 Selecting the Case City

This study will analyse the relationship between urban industrial heritage value and
urban context. The formation, development, preservation, and utilisation of industrial
heritage in cities depend on the city's historical background, development progress, and
regulatory policies. The diverse backgrounds of different cities lead to significant
variations in context impacted by urban regeneration strategies. The aim of this study
is to identify schemes in contextual changes and to use these schemes to inform future
regeneration decisions. Therefore, studying the changes in an urban context in a
consistent background can ensure the scheme is more targeted and relevant to the
specific city.

Research on the conservation of industrial heritage in China started relatively late.
Given the substantial existing stock of industrial heritage and the significant potential for
future regeneration projects, this study will select a Chinese city as the case city, and
choose suitable data samples within the city.
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From a representational perspective, the case city should have a long industrial history,
a large industrial heritage, and sufficient practical and research experience in urban
regeneration and industrial heritage conservation. Based on a comprehensive
comparison between Chinese cities, this study will take Shanghai as the case city that
has the longest industrial history, the highest industrial significance, the largest number
and categories of designated industrial heritage, the earliest city to preserve the
industrial heritage and China's most well-developed industrial heritage tourism.

4.2.2 Selecting the Samples

In this study, the samples are urban industrial heritage quarters and should meet the
following criteria.

First, the sample should be a designated industrial heritage, which can be identified
through national and local heritage lists and protection lists. This is to ensure the sample
has experienced the evaluation process and qualifies as a site of significance.

Second, the sample should meet the definition of an urban industrial heritage quarter,
as introduced in 2.3.1 of this study. These quarters should be located within the city of
Shanghai, including industrial heritage. The quarter should interact with the surrounding
urban environment in terms of functionality and human activity and should be a project
that has already been regenerated.

Thirdly, 2.3.2 also introduces the characteristics of urban industrial heritage quarters.
While it may not be possible to ensure that the final samples cover all characteristics
due to the limited number and variety of industrial heritage sites in a single city. However,
within the available selections, the samples should try to ensure diversity in different
dimensions.

4.3 Data Collection Methods

4.3.1 Questionnaire

In recent years, urban studies have gained increasing importance as a multidisciplinary
field. A critical component of conducting research in this domain is the collection of
reliable, relevant, and actionable data to inform decision-making processes and drive
urban development. One of the most widely used and versatile methods for gathering
such data is the questionnaire. This research tool has proven to be invaluable in the
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field of urban studies, enabling researchers to tap into the rich perspectives of diverse
stakeholders, from residents to policymakers, urban planners, and other professionals.

Questionnaires, as a primary data collection method, can be designed in various
formats, including paper-based, online, and face-to-face interviews. The flexibility of this
method allows researchers to tailor the questions to suit their specific research
objectives, such as assessing the quality of urban services, measuring the impact of
policy interventions, or evaluating community perceptions of urban development
initiatives (Gillham, 2008). Moreover, the use of standardized questionnaires ensures
comparability and consistency across different studies, facilitating the analysis and
synthesis of results.

Data form

In this thesis, data collection for the values will be conducted through a formal
standardized questionnaire, producing a series of statistics for each value.

Value category Samplel | ... | Samplen Score
Historical value -100 to 100
(integer)
Scientific and technological value -100 to 100
(integer)
Socio-cultural value -100 to 100
(integer)
Aesthetic value -100 to 100
(integer)
Economic value -100 to 100
(integer)
Natural value -100 to 100
(integer)

Table 4. 1 Questions design and scores setting of questionnaire (By author)

This thesis outlines an evaluation system for assessing the value of an industrial
heritage quarter in Chapter 2 (Table 2. 4). This evaluation system was developed from
existing literature and assessment experience; however, the weight relationships
among each ‘Evaluation Aspect’ haven't been studied. Balancing the weights of
‘Evaluation Aspect’ and synthesizing the final ‘Value’ score is a subjective process. In
this study, participants were not required to score each ‘Evaluation Aspect’ individually.
The evaluation system serves as a reference, included in the Background Information
Sheet, to guide participants in considering relevant aspects when scoring each value.
Participants were expected to understand these aspects and their meaning, and then,
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based on their experience and judgment, to balance the weight of these aspects to
finally provide one synthesized score for each ‘Value Category’.

Since this thesis focuses on changes in industrial heritage value due to regeneration,
the questionnaire is designed to score participants’ evaluations of the extent to which
each value of a sample quarter varies post-regeneration. The questionnaire is easy to
follow, with scoring blanks provided for each sample. Background information will
explain the values used in this study and the evaluation aspects to consider when
assessing value variation. Participants will also receive an introductory document
containing basic information about each sample. Each sample will be scored on all
values, with scores for value variation ranging from -100 to 100. A negative score
indicates a decrease in the specific value of the urban industrial heritage quarter after
regeneration, while a positive score indicates an increase. The absolute value of the
score reflects the degree of decrease or increase, with larger numbers indicating greater
variation. (Table 4. 1) (Appendixes-Questionnaire)

Participants

In the study of urban industrial heritage regeneration, especially the evaluation and
assessment research, involving expert participants is an effective way to capture
specialized views that support both theoretical advancement and practical
implementation (Okoli and Pawlowski, 2004).

Expert participants can assist the research with specialized knowledge and
perspectives of professionals who have extensive experience and expertise in urban
planning, architecture, policy, and related fields. The study of heritage evaluation and
regeneration needs comparison views and a comprehensive understanding of multi-
dimensional urban issues. For this study, the participants are expected to understand
the meaning of the industrial heritage value and score the value of regenerated quarters
from both historical and present perspectives. This process requires a professional
study and working background to assist in the digestion of relevant information (Okoli
and Pawlowski, 2004, Turoff, 1970). Besides, experts are expected to more easily
access professional data resources in their fields of expertise if they would like to get
more information about some samples or double-check some definitions or theories,
which will ensure the reliability and objectivity of their scores.

Identifying appropriate experts for questionnaires in the context of urban industrial
heritage involves several considerations. Experts should be selected based on their
specific knowledge, experience, and involvement in the field of urban regeneration and
heritage conservation (Creswell, 2023). They are expected to have advanced degrees
or sufficient working experience in relevant fields such as urban planning, architecture,
heritage conservation, real estate development, or management of urban regeneration.
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For this study, the participants will be selected from academic researchers, architects
and urban planners, developers, consultants and investors, and government and
organization officers in the case study city of Shanghai. The participants should have
expertise in the fields of urban industrial heritage quarter regeneration and have living,
working or research experiences relating to urban industrial heritage quarter
regeneration projects. This combination of participants ensures the vitality and reliability
of the data.

After selecting the target affiliations listed in Table 4.2, the study identified one contact
person per affiliation from the researcher’s network. This contact person was required
to be employed at the affiliation during the study, understand the study’s aims and
process, and be willing to facilitate the smooth administration of the questionnaire.

The gquestionnaires were delivered and collected through the contact person in each
affiliation. For the pre-survey stage, the work of the contact person is to receive the
digital questionnaire, print the paper version, number the questionnaires, deliver paper
guestionnaires to targeted participants, record each person with a specific number,
collect the answered questionnaires from the participants, photocopy questionnaires
and send them back to the researcher. After the screening of the participants based on
the pre-survey, the work will enter the evaluation stage. The work of the contact person
is to receive the digital scoring table and the selected number of participants, print the
paper version, deliver paper scoring tables to selected participants, collect answered
tables, photocopy the answers and send them back to the researcher. To protect
personal information, the researcher will not have access to the actual name but will
use the number to represent it.

In order to screen qualified experts for the study, there will be a pre-survey questionnaire
to ensure the selected participants meet all the following requirements.

Firstly, participants need to be engaged in fields highly relevant to the subjects of this
study. To ensure this, the study's questionnaires will be distributed to companies and
institutions related to architecture and urban development. Researchers will be selected
from faculty members of higher education institutions and their relevant departments in
Shanghai. Architects and planners will include designers working in large design and
planning institutes, as well as independent design studios. Developers will be selected
from the strategy departments of major real estate companies in Shanghai. Investment
consulting experts will be chosen from urban renewal project teams of large real estate
investment companies. For government and related organizations, the survey will target
departments most closely associated with planning, tourism management, and heritage
protection. This combination of affiliations covers a wide range of relevant fields,
including architecture and urban studies, design and planning, and project investment
and management.

Secondly, the expertise of the participants should cover a wide variety of fields.
Considering the multiple dimensions of the urban contexts of industrial heritage quarters,
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this questionnaire has listed a series of relevant topics for the participants to select
(Question 2 in Pre-survey Questionnaire). Through the selection of affiliation, the
participants are expected to work in one or more relevant fields. Ultimately, the
guestionnaire aims for all participants' work fields to comprehensively cover the listed
areas, with a relatively even distribution of participants across these fields.

Thirdly, the participants' work and educational backgrounds should ensure that their
experience, abilities, and knowledge are sufficient for a comprehensive understanding
of the study's subjects and questions, allowing them to provide relatively objective and
accurate responses in the survey. Currently, there is no universal standard for
assessing participants' professional level, so it needs to be defined based on the
specific requirements of the research. In the field of architecture and urban design in
China, senior positions in design institutions and studios typically require at least three
years of work experience, and academic positions are evaluated on a three-year cycle.
Therefore, this study will require participants to have a minimum of three years of work
experience (Question 1 in Pre-survey Questionnaire). Additionally, participants should
have visited listed projects (Questions 3 and 4 in Pre-survey Questionnaire), been
involved in listed projects both practically and academically (Questions 5 and 6 in Pre-
survey Questionnaire), and be familiar with related topics (Questions 7 and 8 in Pre-
survey Questionnaire).

Based on the received pre-survey questionnaires, the screening process will eliminate
participants who have worked for three years or less, have not visited any of the listed
industrial heritage sites, have not been involved in academic or practical activities with
any of these sites, or are entirely unfamiliar with the topics of industrial heritage and
urban regeneration. Invalid questionnaires with missing answers will also be eliminated.

Number of participants

For a general survey, the number of participants can be determined either based on the
sample size calculation formula that is commonly used, or the previous experience of
relevant studies. The calculation formula is operated as the following steps:

N-Z*.P-(1-P)
EZ.(N—1)-Z2-P-(1-P)

n =

Determine the Population Size (N): For this study, the range of the participants are
people who work in architecture and urban design and relevant fields in Shanghai.
According to the 2023 Statistical Census of Shanghai, this population is 481000
(National Bureau of Statistics, 2023). However, the number of experts, such as
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experienced practitioners and professionals, is below this number. Therefore, the
calculation will use this number as the maximum reference.

Set the Desired Confidence Level (Z): Common confidence levels are 90%, 95%, and
99%. For most social science research, a 95% confidence level is used for a
manageable number of participants.

Set the Margin of Error (E): The margin of error represents the desired precision of
the estimate. Common margins of error are 5% (0.05) or 3% (0.03). In social science, a
5% error is an acceptable setting for a manageable number of participants.

Estimate the Population Proportion (P): Population proportion refers to the
percentage of targeted participants in the population size. If no prior information is
available, social science usually uses 0.5 as it provides the maximum variability and a
conservative estimate.

According to the formula, the maximum number of participants is 384.

Reviewing the previous evaluation and assessment works that involved expert
participants, the actual number varies according to the research aim and expected
accuracy. For expert-based research methods, such as the Delphi technique, 10 to 50
experts are sufficient to reach a consensus and ensure the reliability of the findings
(Creswell, 2023, Okoli and Pawlowski, 2004, Liu et al., 2018, Zhao et al., 2023). For
industrial heritage evaluation, the monograph of Research on Value Estimation of
Industrial Heritage Sites ([ Vit 4 ¥4 T 5T) has invited 30 experts to design value
evaluation criteria. The Urban Planning Society of China published three batches of
protection lists up to now. These lists were the results of expert evaluation during three
national conferences considering the protection and regeneration issues of industrial
heritage. Although the official documents didn't demonstrate the exact number of
experts, the briefing of the first conference said there were nearly 50 participants, the
second conference mentioned more than 80 professionals and entrepreneurs, and the
third conference involved around 90 researchers, practitioners and entrepreneurs
attended. As the number of conference participants shows an increasing trend, the
expected participant count for the next conference will be rounded to 100 (Figure 4. 2).
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Figure 4. 2 Expectation of conference participants (By author)

According to the calculation formula and previous experience, a final number of
guestionnaires between 100 and 384 is considered an acceptable participant size range.

Experts’ Affiliations Pre- Return | Value | Return
category survey form
[F¥%% K2 Tongji University: 70 64 52 49
EF ST R4 BE The College
of Architecture and Urban Planning
1565 T R 122 ;
Researchers Sﬁjg?mzi?artment of Project
¥ K% Shanghai University: 40 38 31 27
AR 2B Fine Arts College
#7722 Real Estate College
H 4[] China State Construction | 60 52 44 38
Engineering Shanghai
Architects/urban R BB Shanghai 40 34 23 20
Academy of Urban Planning and
planners Design
¥ it3 4% A Architects and urban 20 17 10 10
planners from design studio
Devel {#£ 537 Poly Real Estate 30 23 11 9
evelopers JiEH = Vanke Real Estate 40 31 22 20
Consulting/ ﬁﬂ%ﬂaéﬁ JLL . _ 10 6 3 3
investors 5238 F Shanghai Industrial 10 4 3 3
Urban Development Group Limited
Government/ LRI R Shanghai Planning & 10 8 8 7
organization l}l:a{ti Reso)l%rces Bureau
J ¥k /5 Shanghai Tourism 10 5 5 5
officers Administration

95



g Tolk i 4 3t Hul Shanghai 10 6 5 5
Industrial Tourism Promotion
Centre

Total number 350 288 217 196
Table 4. 2 Affiliations, number of delivery and collection from the pre-survey stage and

evaluation stage (By author)

The number of questionnaires distributed in the pre-survey stage is an estimated
response count based on the maximum participant availability suggested by the contact
persons. In the first stage, 350 pre-survey questionnaires were distributed, and 288
were returned prior to screening. Following an expert screening process, 217
participants qualified for the value evaluation questionnaire. After the screening process,
the remaining participants are regarded as experts with sufficient knowledge, work
experience, and familiarity with relevant fields and topics. They are qualified to complete
the subsequent information-based evaluation questionnaire by reviewing the provided
information or seeking additional details if necessary. In the evaluation stage, 217
scoring sheets were sent out, resulting in 196 valid responses. (Table 4. 2)

The following diagrams show the distribution of experts in different aspects. (Figure 4.
3, Figure 4. 4, Figure 4. 5, Figure 4. 6, Figure 4. 7)
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Figure 4. 3 The total year the expert has been working in their profession (By author)
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4.3.2 Document Analysis

Document analysis involves the systematic examination and interpretation of various
types of documents, both published and unpublished, to collect valuable information
and draw meaningful conclusions about urban phenomena. The process entails the
evaluation of diverse sources, such as government reports, policy documents, urban
plans, newspapers, historical records, and academic publications, among others. This
method allows researchers to delve into the context of urban issues, trace historical
developments, and uncover trends that may not be readily apparent through other data
collection techniques.

In the realm of urban studies, document analysis offers several distinct advantages.
Analysis of document information provides access to a wealth of information that might
be challenging or costly to obtain through primary data collection methods, such as
surveys or interviews. This method of data collection enables the researcher to analyse
data from different periods and perspectives, facilitating a comprehensive
understanding of urban issues and their evolution over time. Moreover, document
analysis allows for the triangulation of data, which can strengthen the validity of research
findings by cross-verifying information obtained from other sources. In this thesis,
documents are used to collect data and information on CSA indicators.

1) Mapping

Mapping, as a data collection method, encompasses a wide range of techniques and
tools designed to capture, analyse, and visualize spatial information. By employing
mapping techniques, researchers can gain valuable insights into diverse urban issues,
such as land use patterns, transportation networks, population distribution, socio-
economic disparities, and environmental impacts. The strength of mapping in urban
studies lies in its ability to synthesize complex data and the capability of transforming
visual information into statistical data which enables researchers to identify and analyse
spatial relationships and trends more effectively (Akoka et al., 2017). For the data in this
study, mapping and diagramming of an urban industrial heritage quarter are expected
to assist the data processing of transportation information and spatial information.

2) Information Retrieval

Information Retrieval (IR) is the process of obtaining relevant information from a
collection of resources in response to a specific query or need. In the context of data
collection, IR is a crucial step in identifying, locating, and extracting useful data from
various sources to address a research question or support decision-making processes
(Schitze et al., 2008). In the context of urban studies, information retrieval plays a
significant role in gathering data from a wide range of sources to analyse and
understand various aspects of urban environments. This research may use IR
techniques to access and collect demographic, economic and political information from
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government reports and documents, academic publications, newspapers and media,
online databases, and websites.

3) Secondary data analysis

Based on the information and data retrieved from mapping and documents, some of the
indicators might also need to undergo an analysis process using existing data sets, such
as census data, transportation records, and crime statistics, to transform the information
into the required format or explore in-depth findings.

4.4 Data Analysis Techniques

To quantitatively analyse the relationship between value and indicators, appropriate
statistical methods are needed. In statistics, regression analysis (Sykes, 1993) is a
technique used to determine the quantitative relationship between two or more variables.
Depending on the number of variables involved, regression analysis can be classified
into simple (one variable) and multiple (more than one variable) regression. Based on
the relationship between the independent and dependent variables, it can also be
categorized into linear and nonlinear regression.

o
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Figure 4. 8 Diagram of the regression model (Akotia and Opoku, 2018)

Linear Regression (Weisberg, 2005) uses the best-fitting line, known as the regression
line, to establish a relationship between the dependent variable (Y) and one or more
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independent variables (X). The slope of the line represents the impact of changes in
one variable on another. This is typically determined using the least squares method
(Akotia_and Opoku, 2018), which minimizes the sum of the squared deviations of the
points from the line. (Figure 4.8)

The scatter plots above indicate that fitting a straight line to the relationship between
the two complex variables is ineffective. Instead, an equation with higher-order terms is
needed to accurately model the relationship. Polynomial regression (Ostertagova, 2012)
is a statistical method that extends the linear regression model to capture nonlinear
relationships between variables. Specifically, polynomial regression improves the
model's fit by including higher-order terms (such as squares, cubes, etc.) of the
variables. The core idea is that any smooth curve can be approximated by a function
with higher-order polynomials.

The univariate polynomial regression equation of degree m is:

m
Yz, W) =wy +unz + -+ + wpz™ = Zwi:;f
=0

where y is the dependent variable, x is the independent variable, W is the regression
coefficients matrix to be calculated:

m
W | R
wy 1 T3 m

W= X=
W 1 Ty e 122"

A polynomial function can be expressed in the form of linear algebra:
y(ma W) =XW

To obtain the minimum value of the error function, we set the derivative of the function
to zero, which gives a unique solution. The error function is:

N
3 W@, W) —ta)? = %(XW —T) (XW - 1T)

n=1

B(W) =

B =

Then take the derivative of it to get::

DE(W)

=X"XW-X'T
aw
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Setting the derivative equal as zero to get:

W=(X"X)'X'T

Finally, the objective function W can be obtained through matrix operations:
W= (X.T * X).I * X.T + T

The calculation was performed using OriginPro 2022 software. For two sets of variables,
selecting [Analysis] - [Fit] - [Polynomial Regression] allows for the computation of the
polynomial regression equation and the plotting of the curve.

Since we will have curves generated from 37 different indicators, displaying all impact
trends on the same chart would lead to a cluttered and less readable image. Therefore,
we select a subset of indicators for analysis. The selection method can vary depending
on the focus of the model user. Here, we use the correlation coefficient (Garcia Asuero
et al., 2006) as the criterion for selection. The correlation coefficient measures the
degree of linear relationship between variables.

Cov (X,Y)

r(X,Y)=
v/ Var [ X]Var[Y]

Cov(X,Y) is the covariance between X and Y, Var[X] is the variance of X, and Var[Y]
is the variance of Y. As shown in the figure below, the correlation coefficient and the
degree of impact between variables are not the same concept. For example, although
the correlation coefficients r differs in Figures A to F, the trends in Figures D, E and F
show the degree to which the variables impact another variable is the same (i.e., the
slopes of the fitted curves are identical). (Figure 4.8)
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Figure 4. 9 Diagram of correlation coefficiency (Garcia Asuero et al., 2006)

The calculation of the correlation coefficient is performed in OriginPro 2022. For two
sets of variables, select [Statistics] - [Descriptive Statistics] - [Correlation Coefficient].

OriginPro 2022 is a scientific plotting and data analysis software developed by
OriginLab. Origin supports a wide range of 2D and 3D graphics. Its data analysis
features include statistics, signal processing, curve fitting, and peak analysis. Curve
fitting in Origin uses nonlinear least squares fitting based on the Levenberg-Marquardt
algorithm. (Figure 4.9)
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Figure 4. 10 OriginPro 2022 operation panel (Screenshot by author)
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4.5 Conclusion

In conclusion, this research methodology chapter has introduced limitations in current
urban heritage studies and proposed the Contextual Sensitivity Analysis (CSA) as a
mixed-method research process to understand the context (context indicators of the
urban industrial heritage quarter) impact on the project or research target (variation of
industrial heritage value).

For processing the CSA, this chapter presented the principles of sample selection,
which have been carefully designed to ensure the representativeness and reliability of
the study's findings. Furthermore, a detailed account of data collection methods has
been provided, encompassing both primary and secondary sources, to ensure a diverse
and comprehensive dataset that can inform the analysis.

This chapter then introduced the scheme of data analysis, which incorporates the
Polynomial Regression model for generating the impact trend and uses a correlation
coefficient to select higher relevance indicators to analyses for clearer visual display.
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Chapter 5. Contextual Sensitivity Analysis (CSA) for

Urban Industrial Heritage Quarter Regeneration

Based on the study of context significance and contextual sensitivity theory, this chapter
introduces Contextual Sensitivity Analysis (CSA), an analysis process that uses mixed-
method research to explore the relationship between urban context and industrial
heritage value during the regeneration process.

The contents of this chapter will look into context indicator identification and
guantification methods. Following this chapter, the selected samples will use the
methods introduced for data extraction and collection, providing the analysis resource
for exploring the relationship.

The first section begins with the study of the contextual features of an urban industrial
heritage quarter. By referring to the existing system of categorizing urban environment,
this part summarizes the general context factors for urban quarters and provides
specific introductions on each factor in the background of urban industrial heritage
quarter.

Setting the factors as the foundation, the second part of this chapter subdivides each
factor into impact indicators that are closely related to the unique characteristics of
industrial heritage sites. In this section, the indicators will be quantified as much to
deliver the key information to support CSA and will be given a clear guide on how to
calculate and collect the data.

5.1 Context Factors for Urban Industrial Heritage Quarters

The details of urban context are complicated as they cover a wide range of physical and
non-physical elements. Especially for urban regeneration projects, how planning and
designing activities impact the existing urban contexts mainly depends on the attributes
of the site and the project's targets. Therefore, among the massive context factors,
urban studies focusing on a specific type must select distinctive and representative
factors for a more targeted result.

In this part, the context factors are chosen based on the common context factors of an
urban quarter that have been greatly influenced by industrial heritage features. Unlike
regular urban quarters, the special features of industrial heritage quarters not only exist
in the heritage buildings and structures, but also lie in the social impact. Physically,
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industrial heritage quarters have distinguished spatial textures compared with
residential and commercial urban environments which usually consist of large-scale
factory structures and machinery. For productive and transportive functions, some
urban industries also have a tight relationship with inner city waterways and railway
systems. However, more complicated factors for industrial heritage quarters are from
the social and economic vectors. The industry has a great influence on employment and
the economy; some even act as the cohesion of the local industrial community and form
an industry-centred living pattern (Davies, 2008). In this case, the selection of context
factors should highlight both the industrial and heritage attributes of the urban quarters.

5.1.1 Context Factors Classification

Due to the complexity of the urban environment, the context study of the site and the
evaluation of sustainability also vary accordingly, for different research or in different
organisations. In order to ensure the context factors are chosen comprehensively and
authoritatively, this thesis only takes the prevailing site analysis and sustainability
assessment publications as references, which have been accredited in academic and
practical circles. However, when the factors are scaled down to abstract aspects such
as social and cultural contexts, there is always ambiguity between direct and indirect
information. This implies the boundary between the basic attributes of the site, which
can be obtained from the features of the site, and the secondary attributes, which need
to be concluded or extrapolated through one or more rounds of people’s evaluation and
assessment, is not clearly defined (La Rosa et al., 2017).

For this research, the value of industrial heritage quarters is more based on public
evaluation and preference. Setting the value enhancement performance as the CSA
target, the contextual factors selected during the analysis should be objective to avoid
the reuse of data in the information analysis process.

In terms of the classification system, most of the research follows the principle of
sustainability as the social, economic and environmental pillars. The work of identifying
the factors and indicators of sustainability starts with the aim of a systematic benchmark
to realise the prospect of urban design. According to the focuses of such factor
classification, ‘urban sustainability factors and indicators can be defined as bellwether
tests of sustainability and reflect something basic and fundamental to the long-term
economic, social or environmental health of a community over generations (Sustainable
Seattle, 1994,4).” The system of the three pillars works well, especially in terms of the
economic and environmental aspects, which are more objective and statistical. The
difficult and complex aspect is social sustainability, which is an integration of both
physical and non-physical features. Therefore, the social pillar can regularly be split into
different sub-factors according to the aim and subjects of different research. For historic
heritage quarters, the tangible heritage plays a vital role in defining the characteristics
of an urban space and shaping the way of local life. This part of the classification will
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consider listing the tangible and intangible context factors separately to illustrate the
detailed impacts on the industrial heritage quarters.

Context No. | Factor Introduction
Physiographic | F1 Landform A landform is a natural or anthropogenic land feature on
context the solid surface of the Earth (British Geological

Survery, 2024). The variation of landform affects the
horizontal and vertical layout of buildings, public spaces
and circulation systems. For urban design projects, the
utilization of landforms can be seen either as an obstacle
or an opportunity, depending on the project's prospect
and operation feasibility. (LaGro, 2013)

F2 Greenery / Green spaces and public spaces refer to the green-
open spaces covered area and unoccupied space on the site. In the
modern city, green and open spaces are valuable spatial
resources, influencing environmental quality, economic

profit and human activity (Douglas et al., 2019).

F3 Waterbody Water systems and wetlands have a great influence on
the spatial distribution and environmental quality in an
urban quarter (Schwartz, 2008). It also provides
opportunities for urban regeneration as an economically
valuable resource under rational utilization.

F4 Climate The climate contains massive information that considers
the urban context. It might include wind, temperature,
humidity, daylight, etc. Understanding the climate
condition of the site can assist the environmental
sustainability of urban design, realizing the aims of low-
carbon and energy saving. Furthermore, the appropriate
utilisation of climate resources contributes to the comfort
of architectural and public spaces by tuning the lighting

and ventilation (LEED, 2021).

F5 Pollution Pollution is usually the consequence of production activity
and inadequate waste disposal. In the city, there is also
light and noise pollution that greatly impacts the quality of
life of residents. The development and regeneration plan
should not only deal with existing pollution, but also
minimize the subsequent pollution during the
construction process.

F6 | Biology Biological factors refer to the site's flora and fauna
systems. Urban development is expected to maintain
biodiversity (preserving existing habitats and providing
bio-facilities), therefore promoting the harmonious co-
existence of plants, animals and humans within the city
environment (Abdul et al., 2019).

Land use | F7 Fabric The fabric information of a site normally talks about the
context physical forms of buildings and spaces, and the spatial
relationship between them. Some of the most frequently
referred aspects when describing the fabric of an urban
quarter might include the area and boundary of the site,

building density and distribution, etc. (Laprise et al.,
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2015). Especially in the research of urban issues, the
transformation of urban fabric impacts the development
of life, space, and city.

F8

Function

The original use of the site, either on-site function or
peripheral function, is an important factor to be
considered in the development and regeneration of an
urban quarter. Getting comprehensive knowledge about
the functional information, as well as the needs of local
community, is beneficial for an effective economic boost

and for a convenient and liveable community (Van
Noordwijk et al., 2004). In the process of planning,

the diversity and flexibility of functional design are
important for the vitality and economy of a project.

F9

Location

In regard to an urban quarter, the relative location of the
site has more research and practical value for design.
Location reveals the physical relationship between the
selected site and other urban quarters. Relative location
is popularly described as the distance and orientation
towards vital urban functional clusters, such as a city's

commercial, political or entertainment centres. (Bottero
et al., 2019

F10

Infrastructure

Infrastructure of an urban quarter covers the structures
and facilities that support the efficient and safe running of
the city and people’s lives. It is an essential but easily
ignored aspect in the early stage of planning and design.
However, infrastructure frameworks, especially
transportation systems and amenity arrangements
influence the development potential of an urban
environment (Schwartz, 2008). City spaces with well-
designed infrastructure are more likely to adapt to

changes in function and serve future prospects with minor
alternations.

Socio-cultural
context

F11

Heritage and
tradition

Heritage in an urban context plays a vital role in
enhancing place identification and promoting tourism
potential in the development and regeneration process.
Urban heritage has both tangible and intangible vectors.
Tangible heritage refers to all physical relics, from
landscapes and structures to utensils and
documentation. Intangible heritage is more abstract,
including the relevant traditions, customs, people and
memories. The importance of heritage should be
understood within a broader historical background,
sometimes reading together with other heritages.
Heritage should be considered carefully in the city in
order to fully respect its significance and maximize its

value. (Li et al., 2016)

F12

Regulation

Regulation can be seen as an interacting factor, which
means the regulations can largely determine the
development of urban quarters, while the launch of some
projects also impelled the proposal and revision of
regulations. It is a dynamic interactive relationship based
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on practice (Alice, 2012). For practical aspects, the

regulations of construction and land use, and the
development guidelines are vital official documents as
references.

F13

Social life

Social life as a factor in the urban context mainly aims to
reveal the daily activities of residents and public
engagement within the local communities. It might
include information about demography besides
community and social interactions. The vitality and
inclusiveness of social life promote satisfaction and well-
being among local people, as well as empower bottom-

up urban development. (Woodcraft, 2015)

Economic
context

F14

Economic
efficiency

Economic efficiency is always the primary consideration
in the urban development and regeneration process.
Stable development of the economy and a virtuous cycle
of capital encourage and ensure the sustainable
development of the future city, as well as promote the
living quality of the local residents. Efficient economic
strategy during urban design and planning contributes to
functional and capital aggregation, which mostly benefits
the industrial market, tourism market and real estate

market (Zhong and Cao, 2013).

F15

Investment

Successful launching and implementation of urban
projects depend on adequate and long-lasting investment
and funding (Landorf, 2009). For government-led
projects, a good and trustworthy investment environment
should be backed up by a promising urban space with
investment value. For some bottom-up projects that are
community-led, a comprehensive and systematic funding
management scheme is essential for the local society to
accompany the life-cycle of a project, establishing
confidence among relevant stakeholders.

F16

Employment

Economic development under urban transformation also
impacts the labour market and employment status. A
positive employment situation is an essential factor in
maintaining social stability and increasing public
satisfaction (Huub and Pascal, 2015). Urban
development and regeneration are expected to provide
sufficient company spaces and a pleasant working
environment, creating attractive job opportunities.

Table 5. 1 Urban context factors categorization based on the representative evaluation
system / Summarized by author from (LEED, 2021, LaGro, 2013, Alice, 2012, Hgijriis et
al., 2014, Department for Culture Media & Sport, 2013, Schwartz, 2008, International

Rescue Committee, 2017, Woodcraft, 2015, Li and Wu, 2011 Liet al., 2016, Hamedani

and Huber, 2012 Cole and Jose Valdebenito, 2013, Abdul et al., 2019 Ameen et al.,

2015)
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5.1.2 Context Factors for Urban Industrial Heritage Quarters

When the contextual factors of a general urban quarter come to an urban industrial
heritage site, the scope and details of each factor should be adapted to the
characteristics of the industrial heritage, maintaining sensitivity to the uniqueness of the
heritage and its context. The following description points out some specific aspects that
each factor should focus on during the renewal process of an industrial heritage area.

F1. Landform

Topography is the study of shape and features on the surface of the earth. The scale of
topographical features of an urban environment is relatively small compared with the
natural environment. Normally, in the urban context, topography includes landforms,
water bodies, soil and vegetation, and land-based infrastructure (Hamada et al., 2013).
This factor only talks about the landform features, while other topographical features
will be discussed later in other factors.

The landform of the industrial heritage site provides information on the elevation and
slope of the industrial landscape. The original elevation and slope of the site relate to
how the production process utilizes the benefit of the landform, such as using the natural
slope for coal or goods loading or utilizing the gravitational potential for energy. In the
regeneration of an urban industrial heritage site, this factor gives hints of the physical
and cultural context of a community or region (LaGro, 2013), which has great influences

on the circulation of the site, arrangement of the building complex, visual quality inside
and outside the site, and solar and water resources management.

Figure 5. 1 Coal-drop Yard, King's Cross Quarter, London (Photo by author)

Sitting inside a cluster of industrial relics in the King’s Cross quarter, the Coal Drops
Yard, as its name suggests, is a slope used for coal and goods unloading. By keeping
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this elevational feature, the design of this site has utilized a slope to create a two-
layered shopping centre and a linear and inward-facing courtyard for bars and
restaurants. It reinforces the dynamic vision of the slope, enhancing the industrial
identification from the landscape design.

In practice, the actual treatment for existing topography depends on the value of the
industrial landscape, construction feasibility and design prospects. For most urban
industrial quarters, the site had been artificially trimmed, adapting to the production
activity. Therefore, many industrial heritage sites with unique landform features are
always regarded as industrial landscapes with heritage values that reveal the process
of industrial activities. (Figure 5. 1)

F2. Greenery and open spaces

The greenery of the heritage site is a natural resource for regeneration. The green space
shows the natural condition of the original environment and relates to the utilization
pattern and space quality of the heritage quarter. Relevant information might include
the area, texture and distribution of the green spaces. A variety of studies have proven
the benefits of parks, including raising property values, increasing health, strengthening
communities, and improving the environment (Tzoulas et al., 2007, Peters et al., 2010,
Crompton, 2005, Schwartz, 2008). Compared with other urban functions, an industrial
activity normally requires larger-scale outdoor spaces, such as open spaces for
transportation and distribution. Those left-over spaces, either hard surfacing or
vegetation-covered, have a high potential to be developed into public spaces and
architectures or even kept as part of the city green system. (Figure 5. 2, Figure 5. 3)

'l
|
1
1

Figure 5. 2 Yangpu Riverside Green Belt, | Figure 5. 3 Yangcheng Creative Industry
Shanghai (Photo by author) Zone, Guangzhou (Photo by author)

This site is part of the industrial heritage | The Central Station of this industrial
trail along Yangpu Binjiang Shanghai. | quarter has been regenerated from a
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The original factory area was
abandoned and covered by plants. The
regeneration planned a route through
the site, while keeping some factory
structure relics and the raw landscape
alongside. It provides a feeling of a
natural hideout in the city, as well as
enhances the heritage vibe inside.

factory building into a live house. The
square in front of the factory was used for
machinery transportation, which is now a
landmark in this quarter as the main
entrance of the live house, with an open-
air café, machine relics and a historical
introduction display area.

F3. Waterbody

For many industrial heritage sites, the water system is an indispensable resource for
energy, production and transportation (Huub and Pascal, 2015). The relationship and

interaction of the industrial heritage quarter with its on-site water feature is important in
revealing the historical production process and the water-related regeneration potential.
Waterbody in urban industrial heritage sites exists in two forms: waterways such as
canals or rivers or artificial lakes and ponds. Water bodies have vital landscape values
in regenerating old industrial space and organising pleasant built environments. It also

has economic significance when the site

is developed into commercial and residential

properties, as well-designed water features and interactive waterfront promote living
quality and attract investors and residents (Zhang et al., 2022). (Figure 5. 4, Figure 5.
5)

Figure 5. 4 Birmingham Old Canal System,
UK (Photo by author)

Figure 5. 5 Shougang NO.3 Blast Furnace
Museum and Lake Xiu (Photo by author)

The old canal of Birmingham is a
precious treasure left from the age of the
Industrial Revolution. The system

The design of the No.3 Furnace cluster
has made a great effort to engage with the
huge water feature. This artificial
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serves the factories along the | waterbody is used to serve the
waterways, providing energy, water | surrounding structures and architectures
resources and convenient | as a reservoir to store cooling water (Sang
transportation. During the regeneration, | and Lin, 2023). After integrating the site
the canal system is designed to be | context into the design, this reservoir has
revitalized as a link between different | become the core landscape for the
regeneration nodes. Nowadays, walking | cohesion of the architecture and urban
and cycling along the canal has become | spaces. The visual extension created by
enjoyable and relaxing daily | the water surface has made the view even
entertainment for local residents | more spectacular. Meanwhile, the
(Birmingham_City Council _and British | reflection on the water creates a new way
Waterways, 2002). Moreover, the | to appreciate the giant structures.
beautiful view and waterside
environment have boosted the real
estate market of the surrounding
residential properties.

F4. Climate and natural resource

Climate conditions influence the planning and design decisions of industrial facilities
and buildings. Climates not only provide energy potential for industrial sites, such as
wind and solar energy, but also influence the material and construction of industrial
buildings (Zadeh et al., 2020). Sometimes, the natural and built environment on the site
also creates a micro-climate around the quarter. Among all the climate factors, the most
influential ones are wind conditions and solar access.

Other additional considerations should include the temperature, humidity, rainwater and
snowfall (LaGro, 2013). For most of the inner-city industrial heritage sites, the impact of
climate on architecture and open spaces is not very strong, except for those near the
harbour or in extreme climate areas. However, climate factors still need to be
considered carefully in the redevelopment and regeneration for sustainable purposes.

F5. Pollution

Pollution is always an urgent issue when dealing with industrial sites. It includes toxic

soil, industrial waste treatment, and pollution of water, dust, and air quality. For an

industrial brownfield with heritage relics, the primary thing to recover the accessibility

and liveability of the site is to deal with the pollution and recover environmental

resilience (Stricker, 2020, Kryder-Reid and May, 2024). Except for pollution caused by
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previous production activities, the regeneration process should also try its best to
minimize subsequent pollution caused by construction. (Figure 5. 6, Figure 5. 7)

Figure 5. 6 Old picture of industrial | Figure 5. 7 Ruhr industrial district after
pollution of Ruhr industrial district in | regeneration
Germany (https://zhuanlan.zhihu.com/p/36953200

(https://zhuanlan.zhihu.com/p/36953200 | Last access 17/11/2024)
Last access 17/11/2024)

The Ruhr industrial area has experienced great environmental improvement through
ecological strategies in dealing with polluted industrial land and has maintained
continuous natural resilience through landscape recreation.

F6. Biology

Biodiversity of vegetation and animals: Biological factors are relatively rare in industrial
sites. However, some specific types, like canal and dock heritage, are also biologically
beneficial. When interacting with green spaces and water bodies, those quarters can
easily form small-scaled habitats for urban or seasonal wildlife (LaGro, 2013). One
representative example is the fish passage along the Kelham Island of River Devon in
Sheffield, which offers an interesting trout migration bio-landscape in the city (Don
Catchment River Trust, 2020). (Figure 5. 8)
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Figure 5. 8 Trout migration bio-landscape of Kelham Island, Sheffield (Photo by author)

F7. Fabric

Fabric is a physical layout that describes the spatial texture of an industrial site (Landorf,
2009). Compared with traditional urban space, the industrial heritage quarter has unique
fabric with larger-scaled spaces and organized functional arrangement.

The area and boundary of the site deliver a general pattern of the industrial heritage
site, which is closely determined by its type of industry and scale of production.
Therefore, the evaluation of industrial heritage usually refers to fabric information to
understand the production process (Falser and Yang, 2001). The size and boundary of
the site also indicate the potential for redevelopment in the urban area and the feasibility
of spatial integration with surrounding quarters.

The density and distribution of architecture form an image of figure and texture for the
historical quarter. In a broader urban context, the industrial heritage quarter usually has
a distinct texture compared with traditional urban spaces in terms of building scale,
typology and arrangement. For many regeneration projects, how to promote an organic
integration of urban spatial texture of historic sites is challenging but meaningful. The
density of the industrial relics influences the characteristics and public perception of the
place. It creates a stronger vibe if physical industrial heritage is integrated and easily
visualized and sensed. (Figure 5. 9, Figure 5. 10)
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Figure 5. 9 Tianjin tractor factory, China Figure 5. 10 Jewellery  Quarter
(https://www.archdaily.cn/cn/971988/tian- Birmingham (Photo by author)

[in-tian-tuo-han-fang-gai-zao-shen-zhen-

hua-hui-she-ji Last access 17/11/2024)

Taking the design of these two projects as examples, the Tianjin tractor factory is a
large-scale industrial quarter with a clearly defined boundary. The buildings are
spaces with huge volumes, which are strictly and closely aligned to meet the
production requirements of heavy machinery. As a result, all the buildings
spontaneously form a cluster that has a very strong industrial identification and is
easily distinguished from surrounding quarters. On the contrary, the Jewellery
Quarter of Birmingham is a quarter of many heritage sites but with totally different
fabrics. As it is a quarter of the manufacturing industry, which is more spatially flexible,
heritage spaces and buildings are integrated well within the local community. It is a
dispersed heritage group following the original urban context. Therefore, the
regeneration plans of the two sites are with different prospects. The Jewellery Quarter
has done great community-led regeneration as a liveable urban museum. The Tianjin
Track Factory has been developed as a big commercial landmark, stimulating the
local economy with new shops, studios, and offices to rent.

F8. Function

The function of an urban industrial heritage quarter largely depends on whether the
original industry is still functioning. In the urban regeneration process, the function in
and around the targeted quarter should be considered comprehensively in accordance
with the development prospects of the city.

The on-site function shows how the spaces and architectures in the quarter are being
utilized. Some industrial heritage sites might still have some per cent of traditional
production activities, known as living heritage. Living industrial heritage quarter presents
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itself as the storyteller of the industrial past. According to the security and privacy of the
production process, sites, including in-use industrial heritage, are not always fully
accessible to the public (Li and Wang, 2019). However, proper interaction with the living
industrial activity can greatly enhance place identification.

When reusing the abandoned industrial heritage site, the functional vitality and
distribution of the quarter influence the potential for further regeneration and continuous
development. Generally speaking, adaptive reuse and mixed-use approaches can
increase the convenience of living and visiting, as they can reduce commute distances
of daily life and are environmentally friendly because of their low carbon potential (Smith,
2006Db) (Schwartz, 2008). In other cases, when the whole site is developed for one prior
function, it will also form a unique place identification and greatly influence local
communities.

Apart from the on-site function, the peripheral function is also an essential factor to be
taken into consideration. Especially for those with heritage, the spatial, social and
economic impact of an urban quarter is never limited to its scale (Li, 2018). Peripheral
function reveals general information about the functional relationship between the
heritage quarter and the surrounding urban context. In the regeneration process, the
development of the industrial heritage site is always expected to benefit a broader-
scaled city life. As a part of the urban context, industrial heritage quarters coexist with
other kinds of functional spaces. Some factories also spurred the formation of
surrounding industrial communities with affordable houses, shopping areas, ancillary
facilities, etc. (Figure 5. 11, Figure 5. 12)

Figure 5. 11 Street view of Tsingtao | Figure 5. 12 Beer & Seafood Street near the
Brewery Museum and Factory, China | Tsingtao Brewery Museum
(http://2008.sina.com.cn/other/p/2008- (https://www.dailygd.com/channelzt/2014-
0/7-31/1157134350.shtml|  Last  access | 08/28/content_117288.htm  Last  access
17/11/2024) 17/11/2024)

Tsingtao Brewery Museum is a living industrial heritage redeveloped from the original
factory buildings, which is now located within the current headquarters and factory of
Tsingtao Brewery Ltd. Except for the traditional brewing process exhibition part in the
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heritage buildings, the company also opens a trail of visiting the modern production
process of the new factory. The whole tour is designed to tell a dynamic story of the
brewery's development from the past to the present era. From the site itself, the
museum is an attractive landmark that enhances industrial identification and the
propagation of corporate culture. The surrounding blocks have driven the prosperity
of the beer and gourmet street quarters with restaurants, bars, and hotels, bringing
impressive economic benefits to the government and the local community.

F9. Location

The location of industrial heritage areas is closely linked to the accessibility of urban
centres, amenities and transportation hubs. When it comes to the fixed location
information, it is common to consider at the planning stage whether the regeneration
options for a heritage site are compatible with the overall development goals of the area.
The regeneration of a particular quarter should also be spatially and functionally
adaptable in the context of broader-scaled urban development.

The relative location focuses on the distance and orientation towards essential urban
functional clusters. Industrial sites that are closer to the city or town centre and have
easy access to transportation have a natural advantage in attracting investors and
tourists. The location also influences the convenience of accessing social and
community amenities, such as health facilities (hospital, clinic, dentist, etc.), welfare
facilities (nursing centre), educational facilities, religious facilities and leisure facilities
(club, cinema, sports, etc.) (Gardiner, 1998). When revitalizing the old industrial quarter,
upgrading the positive relationship with the city may increase its popularity, liveability
and heritage continuity.

Take the King’'s Cross Quarter as an example, which is a cluster of various kinds of
industrial heritages. In terms of its location, it is adjacent to central London and Camden
Town, which are the most active and famous places. As an important transportation hub,
it is easily accessed by railway, underground, and bus from all over the country, even
from the European continent.

F10. Infrastructure

There are two types of urban infrastructures, one type refers to the infrastructures that
provide basic city circulatory services such as transportation, water, energy, electricity,
etc., as well as the other type of amenities that sustain community life and survival as
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social institutions and networks (Ferrer et al., 2018). To distinguish from the functional
factor and locational factor of this contextual categorization, the infrastructure factor
here is targeted at the engineering infrastructures, including transportation systems,
energy and water supply systems, digital connections, sanitation and disaster
prevention systems (Amado and Pogai, 2022). For some urban industrial heritage sites,
the previous production activity has left over an organized facility system, which more
or less has a connection to the city’s infrastructure context. In terms of redeveloping the
industrial heritage, the proper utilization of the existing facilities is a two-for-one thing,
sustainably increasing the service capacity of the quarter’s infrastructure system while
giving heritage relics a second life.

One important system that needs a separate explanation is the transportation system.
Transportation has a great impact on the redevelopment of the urban industrial heritage
site. Considering the regeneration potential, the value of an industrial heritage quarter
may more likely be continuity if it is easily accessed and closely interacts with a broader
urban context. The road system in and around the industrial heritage site focuses on
the transportation network distribution, traffic conditions and road quality, which indicate
the original mobility and connectivity of the site. (Schwartz, 2008)

Public transportation for the urban industrial heritage quarter relates to the accessibility
between the site and other offsite functions. From a general view, trains, subways, trams,
buses, and shared non-motorized vehicles are all public transportation factors. In some
waterside industrial sites, such as canal heritage and dock heritage, boats and ferries
should also be taken into account. The potential for parking is an important factor for
measuring tourists' and residents' capacity. Except for motor vehicle parking, shared
bike and scooter stop points and boat mooring should also be included.

Well-developed public transit systems provide a reliable alternative to private car
ownership, offering convenient, efficient, and cost-effective means of transportation,
diminishing greenhouse gas emissions and promoting physical fitness (Holmgren, 2020,
Schwartz, 2008). The performance of transportation services can greatly influence the
economy and quality of life in the city.

F11. Heritage and Tradition

The existence of industrial heritage gives an urban quarter a unique identification, which
reveals the production activities of a specific region and the relevant lifestyle of local
communities. In this category, tangible industrial heritage includes industrial
architecture, structures, machinery, and landscapes, which should be treated carefully
for conservation and regeneration.

For industrial heritage architectures, studies should focus on the scale, type, material,
structure decoration and survival condition. Industrial architectures are the most

119



important tangible evidence of their historical significance. The size and volume of
factory buildings relate to the spatial potential for functional transformation. Its
adaptability and feasibility to reuse largely depend on the survival condition, including
the safety of the structure and the quality of architecture and material. Furthermore,
industrial architecture is also aesthetically understood through its design, style and
decorations. Industrial heritage structures, machinery and facilities are essential relics
of industrial heritage as the hint of the production process. However, with the
deindustrialization of many factory spaces in the city, many pieces of equipment and
machines have been removed from the site, leading to the loss of the industrial
atmosphere (Aoki and Xu, 2021). Therefore, onsite production relics are especially
precious for the site’s authenticity and integrity.

Intangible industrial heritage mainly considers the science and technology of production
practice, relevant activities and customs left from industrial ages and collective
memories. That historical information is of great research value, indicating the evolution
of modern engineering technology and the transformation of industrial communities.
Through detailed archaeological documentaries and comprehensive investigation
records, people can restore the past prosperity of local industry and establish a linkage
between current social customs and traditional production activities.

By putting the industrial heritage quarter as part of the local history, its significance and
value should be understood within a larger heritage context. The industrial activities in
a city usually composite a systematic relationship in location, production and
transportation. The entirety of the industrial heritage system in the urban context tells a
comprehensive story of how and why the city developed into the present. Conversely,
the significance of one industrial heritage site may be greatly enhanced by associated
heritages and urban context (Department for Culture Media & Sport, 2013).

F12. Regulation

The regulation context talks about how the local principles, guidelines and policies
influence the conservation and redevelopment of urban industrial heritage quarters. The
regeneration of urban quarters is expected to follow the regional requirements and
adapt to the local context by referring to the regulations of land use, ownership,
development strategy, construction guide and limitations. Especially for industrial
heritage sites, there should be regional and national documents on details about
treating heritage relics carefully and sustainably.

Not only is the regulation guiding the regeneration of industrial heritage quarters a
recently valued concept, but the reintroduction of industrial heritage also catalyses new
regulations and principles. When people begin to focus on this special urban space,
there are fresh discussions on how to evaluate its significance, what to expect from
conservation and revitalization, and whether existing regulations need adjustment for
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its uniqueness. Apart from physical control, industrial heritage even engages with social
regulations to maintain its intangible characteristics. The preservation of industrial
heritage and the development of related regulations can be seen as a mutually
reinforcing process.

F13. Social Life

The context of urban social life in the industrial heritage quarter is closely associated
with the activeness and engagement with local communities. For some industrial
heritage regeneration projects, the local community and society play an important role
in promoting social cohesion and catalysing heritage revitalization by establishing
heritage volunteer teams and organizing public participation activities during the design
and planning process (Li and Heath, 2020). Among local communities, one specific type
that should be paid more attention to is the industrial community which is inherited from
traditional industrial activities. To efficiently facilitate work and life, a kind of residential
area was created that was composed of factory workers and their families. This
industrial community has the closest relationship with the industrial heritage and
possesses the most related people and collective memories. Although demography
changes a lot during urban development, some hints of the past history still live with
someone, something and someplace.

F14. Economic Efficiency

Economic efficiency is important for urban regeneration projects, which require healthy
and sustainable capital flow to achieve a profitable project. For urban quarters with
industrial heritage, regeneration should consider the market condition and prediction
from the planning stage. Industrial heritage, whether or not still maintains productivity,
is an important economic boost for the city. Looking from the urban vector, the
revitalized site provides new opportunities for offices and businesses with an impressive
profit of turnover and rental. When integrating the real estate market, a regenerated
urban quarter can greatly uplift the land value with a liveable community and remarkable
infrastructure. Moreover, as a heritage site, the tourism market is also a high economic
contributor.

F15. Investment

Investment finance includes aspects such as access to venture capital, cost and return
on investment. During the development, the prospect of the urban industrial heritage
guarter is expected to ensure its competitive and convincing capital market with an
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attractive strategy and promising prospect. However, the value of heritage cannot be
measured exclusively through economic benefits. From a long-term perspective, no
matter whether heritage can bring substantial benefits in a short period of time or not, it
is always worth sparing effort on its proper protection. Therefore, the conservation and
maintenance of industrial heritage also rely on local management with non-profit funding.

F16. Employment Status

Industry is a social factor that is always linked to the labour market. Throughout the
evolution of a city's social environment, employment status is closely related to
residents’ living quality, happiness index and social stability. With the regeneration of
such urban quarters, a wide variety of job opportunities relating to the industrial heritage
emerge. Including construction activity through development, urban projects stimulate
the employment of long-term and temporary workers. The industrial heritage also
provides training and educational opportunities for the employment market. Generally
speaking, new chances come with new actions.

5.2 Contextually Sensitive Regeneration Indicators

The measurability of urban sustainability is always a challenge as the tension between
objective and subjective makes it difficult to quantify the social, cultural and historical
urban dimensions (Lee and Lee, 2014). The benefit of quantification attempts in urban
study is that they improve the knowability and measurability of urban issues, therefore
increasing the predictability of urban development. Based on this science-intensive view,
contextualism has gone beyond pure rationalism, embracing social and human factors
into the urban evaluation system. For this part of indicator identification and calculation,
the way of excavating the data out of factor is based on the evaluation and assessment
research from different perspectives or urban study and urban heritage study. Due to
the complexity and ambiguity of urban factors, the quantification indicators do not have
fixed guidelines and will vary according to the information required (Guo et al., 2021).
Therefore, most of the indicators selected here are based on the specific characteristics
that are most commonly and frequently valued for urban industrial heritage quarters
during the regeneration process.

For this framework, the analysis scheme first establishes the relationship between
indicators and value enhancement scores. Therefore, unlike subjective evaluation
results for value enhancement, the context indicators should be selected and quantified
totally based on objective facts. In the formulas of indicators, the data of an indicator
before regeneration will be marked as ‘pre’, and the data after regeneration will be
marked as 'post’.
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F1. Landform indicators

The regeneration process often involves a certain number of earthworks, such as
excavation, filling, forming slopes, etc., which can alter the original landform features
based on the site analysis. Some may have been designed to utilize the elevational
differences to create visually interesting places or to highlight their production history,
while others may need to flatten or fill the site to facilitate building organization and
construction (Fragner et al., 2015). For an urban industrial heritage quarter, the landform
variation usually displays the condition of earthwork construction, which generally
relates to the area of change and the degree of change.

In1. Area proportion of elevation change

This indicator measures the proportion of the area that has experienced changes
in elevation to the total area of the site (Chandler et al., 2007). Landform information on
the industrial site is an important urban feature revealing the influence of the production
process on land use (Fragner et al., 2015). The maintenance of this feature may result
in the conservation of an industrial vibe but may also cause inconvenience and
disconnectivity for the site design. Quantifying the variation area proportion assists in
the identification of significant alteration areas of the site. This indicator can be acquired
through analysis and comparison of current and historical maps. A higher number of
this indicator means a larger area has changed the landform. The lower number of this
indicator means a smaller area of change. If the landform maintains the same, the data
will be 0. (Figure 5. 13)

level

W =0 100
W o000
|
W (0. 130
W 0.0

Figure 5. 13 Landform change (Diagram adapted by author from
https://stackoverflow.com/questions/61779969/r-plotly -show-string-on-contour-plots
Last access 17/11/2024)

Area of elevation change 0

Inl=
n Total area of the site
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In2. Average elevation change degree

This indicator refers to how intensely the site has been raised, sloped, trimmed or
flattened for construction needs. It provides a detailed measurement of the degree of
vertical transformation. The analysis of this indicator is based on the difference between
the elevation before and after regeneration earthwork. According to the following
diagram, this calculation method divides the site into grids of a certain scale, calculating
the absolute elevation change before and after regeneration of each junction of the grid
and averaging the total change by the variation area. This calculation method is the
basic mathematical scheme behind the DEMs (Digital Elevation Models) in the urban
big data analysis field. Currently, the scale of the grid depends on the size of the site
and the required accuracy, with the most widely used range from 2 meters to 30 meters
(Mesa-Mingorance and Ariza-Lopez, 2020). For general urban regeneration projects,
the suitable grid is 5 meters to 10 meters for moderate accuracy (Li, 2005). This study
will adopt a 5-meter grid size for a detailed analysis. This indicator can be acquired
through analysis and comparison of current and historical maps. A higher number of
this indicator means a greater degree of the elevation change on the landform. A lower
number of this indicator means a smaller degree of elevation change. If the landform
maintains the same, this data will be 0. (Figure 5. 14)

Figure 5. 14 Elevation change (Draw by author)

Total elevation change

In2 =
n Area of elevation change

Elevation change (Pointn) = |Post Elevation (Point n) — Pre Elevation (Point n)|

Total elevation change = Elevation change(Point 1) + --- + Elevation Change (Point n)
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F2. Greenery and open spaces indicators

Regeneration for urban greenery (parks, green belts, landscape greening, etc.) and
open spaces (square, plaza, street space, communal open space, etc.) mainly focus on
the improvement of the quality and service capacity. The richness and diversity of
greenery and open spaces influence the vitality and quality of urban public spaces. To
avoid duplicated use of indicator information, indicators in this factor exclude the
environmental and facility factors, which will be explained and integrated into the
analysis of other related factors.

In3. Variation of green plot ratio

This indicator refers to the change in green space during the regeneration process.
Based on a common biological parameter called the leaf area index (LAI), the study of
green plot ratio is a simplified calculation method focusing on the greenery coverage
ratio on all vertical and horizontal dimensions of the site inspired by the building plot
ratio (Ouyang et al., 2020, Ong, 2003). The increase in green space will contribute to
environmental development but might reduce the area of land for more profitable
functions. This indicator can be measured by the proportion of greenery to the total
guarter area. This indicator can be acquired through analysis and comparison of current
and historical maps. A higher number of this indicator means a larger degree of
greenery area increased. A lower number of this indicator means a smaller degree of
greenery area increased. Negative data means the greenery area has decreased after
regeneration.

Post area of greenery — Pre area of greenery
In3 = - %
Total area of the site

In4. Variation in the diversity of greenery

This indicator refers to the change in various types of green spaces. For an urban
environment, the area and type of greenery are limited by the compact urban texture.
The increase in greenery diversity can improve the vitality and attractiveness of the city
landscape. However, it may also face a risk of over-fragmented green spaces that
reduce the continuity of natural and urban texture, causing a dissatisfied experience for
visitors (Grahn and Stigsdotter, 2010). Common greenery types in the urban context
include parks and urban forests, green roofs and walls, gardens and urban farms, street
trees and planter boxes, sidewalks and riparian green belts, etc. (Smardon, 1988,
Chiesura, 2004).

This indicator can be represented by the number of greenery types. This indicator
can be acquired through analysis and comparison of current and historical maps. A
higher number of this indicator means a greater number of newly added greenery types.
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A lower number of this indicator means a smaller number of newly added greenery
types. Negative data means the types of greenery have decreased after regeneration.

In 4 = Number (post types of greenery) — Number (pre types of greenery)

In5. Variation in the rate of open spaces area

This indicator refers to the change of open spaces during the regeneration process.
Referring to the precedents of urban design, regeneration of heritage space usually
aims to stimulate social activities by offering inclusive and adaptive public spaces
(Loures, 2008). Effective open space in the city can promote social activities, highlight
the visual impact of heritage characteristics, and enhance the place identification of the
site (Carmona et al., 2004). There are also possible disadvantages in designing open
space, such as reducing development potential, overdrawing the budget, lacking
continuous management and inappropriate utilization (Madanipour, 2010). This
indicator can be measured by the proportion of open spaces to the total quarter area.
This indicator can be acquired through analysis and comparison of current and historical
maps. This indicator can be acquired through analysis and comparison of current and
historical maps. A higher number of this indicator means a larger degree of open space
area increased. A lower number of this indicator means a smaller degree of open space
area increased. Negative data means the open space area has decreased after
regeneration.

Post area of open space — Pre area of open space
In5 = - %
Total area of the site

In6. Variation in the diversity of open spaces

This indicator refers to the change in types of open spaces. The diversity of open
spaces promotes the functional vitality of public spaces but will also reduce the
development potential for profitable functions, such as commercial and residential
properties. The design and arrangement of open spaces also influence the fabric of the
urban quarter. Relevant types of open spaces include squares and plazas, sports courts
and playgrounds, pedestrian zones, hardscaped platforms and waterfronts, etc. (Project
for Public Spaces, 2000). This indicator is measured by the number of open space types.
Increasing open space types can increase functional vitality and space flexibility,
promoting social inclusion and interaction (Woolley et al., 2004). However, fragmented
open spaces also raise the difficulty of management and accessibility, influencing visual
connectivity within the urban environment (Mela, 2014). Users can perceive the diversity
of open spaces through different spatial experiences they engage in on-site, which
closely relates to various types of open spaces (Harun et al., 2013).

This indicator can be acquired through analysis and comparison of current and
historical maps. A higher number of this indicator means a greater number of newly
added open space types. A lower number of this indicator means a smaller number of
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newly added open space types. Negative data means the types of open space have
decreased after regeneration.

In 6 = Number (post types of open space) — Number (pre types of open space)

F3. Waterbody indicators

The regeneration of the waterbody in the industrial heritage quarter mainly focuses on
improving the quality of the site’s water system and promoting waterfront activities. To
avoid duplicated use of indicator information, indicators in this factor exclude the
environmental quality and facility factors, which will be explained and integrated into the
analysis of other related factors.

In7. Variation in the rate of waterbody area

This indicator refers to the change in size and scale of the waterbody. The
regeneration of heritage might work to reduce or increase the area of the whole
waterbody for visual aesthetics or waterfront activities, depending on the regeneration
plan. The area and variation of surface water are important data in studying urban
environments and land patterns, as well as establishing urban scale models (Kafy, 2018,
Syafii et al., 2016). In this indicator, the waterbody is measured only for closed-edge
waterbody within the site boundaries. It is a quantitative indicator that can be measured
by the proportion of the waterbody area to the total site area. This indicator can be
acquired through analysis and comparison of current and historical maps. A higher
number of these indicators means a greater degree of newly added waterbody area. A
lower number of this indicator means a smaller degree of newly added waterbody area.
Negative data means the area of the water body has decreased after regeneration.

Post area of waterbody — Pre area of waterbody "
0

In7 =
n Total area of the site

In8. Variation in the rate of water active frontage

This indicator refers to the change in the waterbody riparian having active
interaction with people. Active frontage refers to a boundary or interface in the city that
allows active engagement with the street users (Heffernan et al., 2014, Gehl, 2010). In
some of the research that looks into waterfront architectures, the waterfront boundaries
that a building or a public space has active interaction with waterbody is referred to as
a part of water active frontage (Shangi et al., 2020). The length of water active frontage
relates to the urban natural environment, the vitality of social activity, and the price of
waterside real estate. This indicator can be measured by the change in the proportion
of water active frontage length to the total site perimeter. This indicator can be acquired
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through analysis and comparison of current and historical maps. A higher number of
this indicator means a greater degree of newly developed water active frontage. A lower
number of this indicator means a smaller degree of newly developed water active
frontage. Negative data means the length of water active frontage has been reduced
after regeneration.

8 Post length of water active frontage — Pre length of water active frontage "
ng =
Total site perimeter °

F4. Climate and natural resource indicators

Regeneration strategies about climate conditions mainly focus on the responses to
climate change. In the detailed actions, minimizing the influence of climate change can
improve the quality of life. Meanwhile, the advantages of climate should also be valued
as daylighting, solar and wind energy, natural ventilation, rainwater recycling, etc.

In9. Variation of facilities that reduce climate influence on living environment

This indicator refers to the specific measures on how regeneration has mitigated
the impact of climate variation on people. For architecture and built environments,
climate influences human behaviours, such as the use of buildings and public spaces,
the frequency of outdoor activities and the preferred transportation methods (Katapally
et al., 2016). The design of buildings, facades and public spaces aims to create a
comfortable and safe environment for daily life by adopting suitable ventilation systems,
shading and canopies, corridors and pavilions, anti-slip pavements, etc. (Givoni, 1998).
The quantitative data is the change of newly added facilities that mitigate climate
influence on architectures and public spaces. This indicator can be acquired through
analysis and comparison of current and historical maps. A higher number of this
indicator means a greater number of newly added facilities. A lower number of this
indicator means a smaller number of newly added facilities. Negative data means the
number of facilities has decreased after regeneration.

In 9 = Number (post climate mitigating facilities) — Number (pre climate mitigating facilities)

In10. Variation of facilities that utilize climate resources

This indicator refers to the utilization of local climate factors. This indicator can be
expressed by the number of facilities that utilize climate resources. These facilities
mainly refer to renewable energy systems and water management installations.
Renewable energy generation facilities include sunroofs, solar panels and small-scale
wind turbines. Water management considers rainwater harvesting systems, including
permeable facades and pavements, rainwater collection cisterns, etc. (Givoni, 1998, Gill
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et al., 2007). This indicator can be acquired through document records during the
regeneration process and analysis and comparison of current and historical maps. A
higher number of this indicator means a greater number of newly added facilities. The
lower number of this indicator means a smaller number of newly added facilities.
Negative data means the number of facilities has decreased after regeneration.

In 10 = Number (post climate resource facilities) — Number (pre climate resource facilities)

F5. Pollution indicators

In terms of dealing with pollution at the industrial heritage site, the regeneration process
mainly works on remediating the original pollution left from previous production activities
while maintaining continuous and active control to minimize further possible pollution.
Commonly referred pollution monitoring data includes air quality, water quality, soil
quality and noise degree. In this study, functioning sites need to consider pollution
discharge relating to air and water quality, as well as noise level during production.
Abandoned sites need to consider the toxicity of the soil and water system before
regeneration (Kryder-Reid and May, 2024). The pollution management of regeneration
construction is also an important aspect of this indicator, considering the waste
management effort during construction and utilization (Mussinelli et al., 2020).

In11. Improvement of the environmental quality

This indicator refers to the performance of pollution treatment. It can be expressed
as the decrease in the rate of different aspects of pollution amelioration. Sub-indicators
include the Comprehensive Pollution Index (CPI) of air quality, water quality and soil
pollution, as well as the Noise Figure (NF). This indicator will list all sub-indicators that
have valid data. The data for this indicator can be accessed from open-source
documentation of a project, including records during investigation and construction,
government reports and agent reports. A higher number of these indicators means a
greater degree of reducing pollution. The lower number of these indicators means a
smaller degree of reducing pollution. Negative data means the pollution has been more
serious after regeneration.

In 11 = Average pollution reduction rate %
= Average reduction rate (air)%
= Average reduction rate (water)%
= Average reduction rate (soil)%

= Average reduction rate (noise)%
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In12. Recycling rate of construction and demolition waste (CDW)

This indicator refers to the pollution control during the regeneration process, which
can be expressed by the percentage of recycled and degradable construction and
demolition waste (CDW). The definition and contents of CDW vary between different
governments and agencies. The recycling rate of CDW largely depends on local
standards and waste disposal technology_(Tao Ding 2014, D. Caro 2024). The data for
this indicator can be accessed from open-source documentation of a project, including
records during construction, government reports and agent reports. A higher number of
this indicator means a greater percentage of construction waste has been recycled to
reduce further pollution. The lower number of this indicator means a smaller percentage
of recycling. The data is O if nothing is recycled.

In 12 = Recycle rate of CDW %

In13. Waste management input

This indicator refers to the sustainable input in controlling the subsequent pollution
during the process of construction and utilization. This indicator can be expressed by
the continuous waste management efforts for pollution control during utilization, such
as improving waste disposal efficiency and establishing maintenance teams. This
indicator can be sensed through the distribution density of waste collection facilities
(Domenech and Borrion, 2022). The data of this indicator can be accessed through
records and documentation of the site's sanitary arrangements, as well as through map
analysis and on-site investigation. A higher number of this indicator means a greater
number of waste collection facilities per unit area. A lower number of this indicator
means a smaller number of waste collection facilities per unit area. The data of the site
with no facilities is O.

Number of waste collection facilities
In13 =

Total area of the site

F6. Biology indicators

For an urban environment, bio-diversity and bio-habitat are not as rich as the natural
environment. However, the regeneration should try to value more if the original site has
such characteristics instead of ignoring them. Biodiversity can be both positive and
negative for the urban environment. Regeneration mainly aims to address the positive
prospect of improving the quality and vitality of the environment. It can also be negative
if the system is not managed properly, causing health and safety issues (Marselle et al.,
2021, Leedy and Adams, 1984). Urban regeneration usually aims to create harmony
between biological conditions and a liveable urban environment, preserving and
maintaining the existing habitat for natural living (Tarsitano et al., 2021). For most of
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industrial quarters, the biological situation is not optimistic due to industrial activities and
even pollution. Current bio-diversity in urban contexts requires the cooperation of
broader-scale urban environment management and small-scale site strategies.

In14. Variation in the rate of biological diversity

This indicator refers to the improvement of species' existence, including both
animals and plants. It is a quantitative indicator which can be expressed by the
increased rate of species compared with the original site. The data for this indicator can
be accessed from open-source documentation of a project, including records during
construction, government reports or agent reports. A higher number of this indicator
means a greater degree of bio-diversity increase. A lower number of this indicator
means a smaller degree of bio-diversity increase. Negative data means the bio-diversity
has decreased after regeneration.

In 14 = Increase rate of biodiversity %

F7. Fabric indicators

For industrial heritage quarters, the spatial characteristics are unique compared with
other types of urban environments. Regeneration strategies that focus on the
transformation of fabric mainly aim to either enhance the textural identification of
industrial heritage quarters or encourage organic integration with the surrounding urban
context. The fabric features are normally pictorial information that can be explained
according to different research focus. In this study, changes in fabric during
regeneration influence the access to the site, the arrangement of the buildings, and the
utilization of space. The fabric regeneration can be expressed by three representative
indicators, which are boundary, density, and distribution.

In15. Variation of the industrial heritage quarter boundary openness

This indicator refers to the interconnection between the industrial heritage quarter
and the surrounding urban environment. Openness in urban fabric study refers to an
urban area within a defined boundary is permeable and accessible, both visually and
physically (Salingaros and Pagliardini, 2016, Shach-Pinsly et al., 2011, Fang, 2018). A
higher level of openness promotes accessible convenience and visual communication
with the local context, which is normally more open and inclusive. A lower level means
a clearer delineation of the industrial heritage quarter, which is comparatively exclusive
but might appear more culturally cohesive. The openness can be regarded as physical
openness and visual openness, considering both spatial accessibility and visual
permeability (Shach-Pinsly et al., 2011, Fang, 2011). The quantitative data can be
expressed by the change in the openness rate of the boundary. For a simplified
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calculation, the openness of both physically and visually permeable boundaries is
counted as its full length as full openness, and the openness of only visually permeable
boundaries is counted as half of its full length as semi-openness (Tara, 2015).

This indicator can be accessed through map analysis and on-site investigation. A
higher number of this indicator means a greater degree of increase openness. A lower
number of this indicator means a smaller degree of increase openness. Negative data
means the length of openness has been reduced after regeneration.

Post length of openness — Pre length of openness "

In15 = 0

Total perimeter of the site
Length of openness = Length of full openness + Length of half openness
In16. Variation of building density difference between the site and surrounding context

This indicator considers the building density of the industrial heritage quarter. The
difference in density between the site and embedded urban context provides different
spatial identification. The level of density difference influences the relationship between
the site and the surrounding environment, which determines whether the fabric is more
continuous and integrated or more outstanding and identifiable (Peiser, 2015, Godoy-
Shimizu et al., 2021, De Bellefon et al., 2021).

The density of the surrounding context in this indicator refers to the average density
of the adjacent urban quarters located right outside the selected quarter boundary. The
variation of the density differences reveals the change of spatial integration after
regeneration.

The quantitative data can be expressed by the variation rate of density data. This
indicator can be calculated through a figure-ground diagram based on map analysis and
on-site investigation. A higher number of this indicator means a greater degree of
increasing density difference. A lower number of this indicator means a smaller degree
of increasing density difference. Negative data means the density is getting closer
between the site and surrounding quarters after regeneration. (Figure 5. 15)
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Figure 5. 15 Schematic diagram — Selection of surrounding urban quarters (Drawn by

author)

In 16 = Post density difference — Pre density difference

Total architectural gross floor area
Density = : %
Total area of the site

Density difference = Density of the site — Density of surrounding area

In17. Variation of the textural difference between the site and surrounding context

This indicator refers to the morphological feature of the industrial heritage quarter.
When an urban quarter has a different spatial texture from its context, it is usually more
distinguishable with a unique characteristic. The quantitative vector can be expressed
by the spatial fractal dimension data (Yang et al., 2017, Ye et al., 2016). The fractal
dimension data in the spatial study represents the compactness of architectures based
on the boundary. The closer result of the fractal dimension can express the higher
similarity of the site and peripheral context, which usually means a higher textural fusion.
Therefore, the variation of the textural difference shows how the regeneration has
contributed to the spatial integration of the quarter.

This indicator can be calculated through a figure-ground diagram based on map
analysis and on-site investigation. A higher number of this indicator means a greater
degree of increasing textual difference. A lower number of this indicator means a smaller
degree of increasing textual difference. Negative data means the texture is getting
closer between the site and surrounding quarters after regeneration. (Figure 5. 16)

133



Figure 5. 16 Schematic diagram — textural calculation of surrounding urban quarters

(Drawn by author)

In 17 = Post f difference — Pre f difference

f = fractal di L 2In(Total perimeter of the site) o
~ racal dimension = In(Total ground floor area of adjoining architectures) 0

f difference = fof the site - f of surrounding area

F8. Function indicators

The functional factor of urban regeneration focuses not only on the site itself but also
on the impact on a broader urban environment. For the urban industrial heritage quarter,
the increased functional richness might improve vitality and convenience of living, but it
might also weaken industrial identification to some degree. For surrounding urban
quarters, the regeneration of the industrial heritage quarter usually acts as a catalyst to
stimulate regional development, which usually influences the development strategy of
residential and commercial real estate.
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In18. Variation in functional diversity of the urban industrial heritage quarter

This indicator refers to the change in the number and types of new functions within
the site, which influence the convenience of daily life and the vitality of the urban
environment (Amado _and Rodrigues, 2019). Diversity indicators can be quantified by
the Simpson Diversity Index (SDI), which is a commonly used diversity data. SDI
measurement takes into account the number of types present, as well as the relative
abundance of each type (Comer and Greene, 2015). The data of this indicator can be
accessed through map and document analysis of the site’s development process.
Higher number of D means higher level of diversity. A higher number of this indicator
means a greater degree of increasing functional diversity. A lower number of this
indicator means a smaller degree of increasing functional diversity. Negative data
means the functional diversity has decreased after regeneration.

S
D=1-) p?
i=1

i

p; is the proportion of the site occupied by function i

In18 = PostD - PreD

In19. Variation of the functional distribution of the urban industrial heritage quarter

This indicator refers to the evenness of the functions of the regenerated site. The
distributed evenness relates to the convenience of functional accessibility and the
balanced development throughout the site. The quantitative data is measured as the
spatial dispersion. The dispersion is calculated through the adapted variance formula.
‘Variance is the expectation of the squared deviation of a random variable from its
population mean or sample mean, meaning it is a measure of how far a set of numbers
is spread out from their average value’ (lversen, 1987). When the formula is applied to
the spatial relationship, the deviation refers to the locational distance that each target
location has from the average center location. Therefore, the variance outcome shows
how far a set of locations is spread out in the site. To simplify the calculation, each
function is marked as a point of its architectural plan geometric center.

This indicator can be calculated through a figure-ground diagram based on map
and document analysis and on-site investigation. A higher number of spatial dispersion
means a more sparse distribution. A higher number of this indicator means a greater
degree of increasing spatial distribution. A lower number of this indicator means a
smaller degree of increasing spatial distribution. Negative data means the spatial
distribution is more concentrated after regeneration. (Figure 5. 17,Figure 5. 18)
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Figure 5. 18 Schematic diagram of distribution calculation (Draw by author)
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F9. Location indicators

For most urban studies, location is always regarded as a fixed factor. However, the
relative location, focusing on the relationship between the site and other urban areas,
is dynamic with the development of the city. In terms of an urban environment, a better
relative location normally contributes to a better connection between the site and other
functional groups. Locational information is not simply about the spatial relationship, it
might reveal how the site is involved in a broader development plan. It also has a great
influence on the easiness and convenience of resource accessibility from the site.
Therefore, the potential of an industrial heritage quarter closely interacts with the rise
and fall of surrounding urban clusters.

To split this factor into detail, the relative location of a heritage quarter influences the
accessibility, social integration, environmental quality, cultural significance, and
economic prosperity of the site (Historic-England, 2017b). The absolute location of
industrial heritage quarters within a city is a fixed attribute, while changes in their relative
location to other urban elements are a comprehensive result of overall urban
development (Frantal et al., 2013). Current research on location and urban regeneration
primarily focuses on assessing the redevelopment potential and subsequent influence
of a quarter through the analysis of locational factors (Eom and An, 2018, Kreislova et
al., 2013, Adair et al., 2000). This study, however, focuses on the impact of regeneration
activities on the context of industrial heritage quarters. The relationship between the
development of other urban areas and the regeneration of specific heritage quarters
remains unclear. Nevertheless, the influence of broader regional development is
reflected in corresponding environmental, infrastructural, and economic indicators.
Therefore, the locational factor is a comprehensive consequence shown in the heritage
guarter from different perspectives, which can be integrated into other factors.

F10. Infrastructure indicators

From the previous study, the infrastructure factor mainly focuses on the urban
circulatory network as well as the social amenities to support a more efficient, safe and
convenient life. Looking into the speciality of urban transportation systems compared
with other circulatory networks (such as water, energy, and electricity), this factor puts
the transportation system as a separate study to highlight its importance in urban
mobility and accessibility (Ferrer et al., 2018). Considering the difficulty of data
acquisition, the regeneration performance of urban infrastructure systems is simplified
as three major indicators.
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In20. Financial input rate of the urban circulatory system

This indicator refers to the rate of effort that regeneration has input on the
improvement of the circulatory network including water, energy and electricity,
transportation, etc. It is a quantitative indicator that can be expressed by the proportion
of the budget. In most quantitative analyses of urban studies, financial indicators are
analysed in conjunction with project scale. In real estate and urban infrastructure
management, researchers often perform comparative analyses of fixed assets (property,
plant, equipment) using output or input per unit area (Grafe and Mieg, 2019, Bunich,
1962, Griffin, 1979). Accordingly, this study will also calculate similar indicators based
on data per unit area. Information of this indicator can be accessed from records of the
projects. A higher number of this indicator means a greater input spending on circulatory
system construction per unit area. A lower number of this indicator means a smaller
input spending on circulatory construction per unit area.

Budget spent on the circulatory system

[n20 = Total area of the site

In21. Variation in the public transport connectivity

This indicator highlights the improvement of transportation service that benefits
from regeneration. Public transport coverage is a complex research field that takes
multiple transportation data such as accessible stations, urban density, service scale of
different sizes of stations, travel time, etc., into consideration (Higgins and Kanaroglou,
2018). For urban development, the government plans the scheme of transportation from
a macro perspective. However, even though a specific urban quarter has a limited
capacity to influence the general transportation scheme, there are still cases that the
success of a newly designed site promotes the increase of transportation around it, such
as Shougang in Beijing, Puxi expo district in Shanghai, etc. This quantitative indicator
can be expressed by the increased number of public transportation stations in and
around the site boundaries. The modes of public transportation included are bus,
underground, tram and train (counted as stops and stations), boat and ferry (counted
as piers and docks), and shared bike and scooter (counted as parking points). A higher
number of this indicator means a greater number of public transportation access to the
site. A lower number of this indicator means a smaller number of public transportation
access to the site.

In21 = Number of increased public transportation

In22. The number of essential life service amenities within the site

This indicator refers to the convenience of accessing life service amenities on the
site. Different types of amenities include medical amenities, safety and security
amenities, leisure and relaxational facilities, accessible facilities, transportation hubs,
etc. (Smith, 1978). Information of this indicator can be calculated through map and
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document analysis and on-site investigation. The pre-regeneration data is usually O if
the original industry was closed and moved out, leaving a functional empty site before
regeneration. A higher number of this indicator means a greater number of amenities
available in the site. A lower number of this indicator means a smaller number of
amenities available on the site.

In22 = Number of increased essential life service amenities

F11. Heritage and tradition indicators

For urban regeneration projects, heritage is the most sensitive character, which gives
the site its own identification and stimulates the spiritual revitalization of a place.
Therefore, the appropriate preservation and reuse of existing heritage is the most
effective catalyst for local development. Strategies for treating heritage relics normally
focus on the tangible and intangible perspectives, calling for both physical preservation
and social sustaining. Besides, a comprehensive scope considering the whole heritage
system also contributes to better authenticity and integrity.

In23-26. Conservation of tangible industrial heritage

These indicators refer to the protection and revitalization of physical industrial
heritage during the regeneration process. For a more economically beneficial
regeneration outcome, most heritage relics might undergo the strategy of adaptive
reuse, which might result in a certain degree of identification loss. During regeneration,
it is important to focus on conservation strategies to save representative industrial
heritage spaces and items and maintain the industrial atmosphere. Therefore, the
completeness of physical conservation promotes the integrity of the industrial heritage.
According to the study of industrial heritage, tangible heritage here includes landscapes,
architecture, structures, machinery and small items (Clark, 2013). The quantitative data
can be expressed by the conservation rate of industrial heritage architectures and
structures, measured by the proportion of architectures and structures that have been
well maintained and preserved. The proportion is calculated by the preservation status
of each heritage, depending on how much of the original plan, facade, material,
structure and items are left (Li et al., 2016).

These indicators can be accessed from the plan and map analysis, as well as the
development and management record of the project. A higher number of these
indicators means a greater percentage of heritage preserved. A lower number of these
indicators means a smaller percentage of heritage preserved.
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In23. Heritage landscape.

Conserved area of heritage landscape 0

In23 = 0

Total heritage landscape
In24. Heritage architecture

Conserved floor area of heritage architecture .

In24 =
n Total floor area of the heritage architecture

In25. Heritage structure

Conserved amount of physical structure
In25 = 9

Total amount of physical structure

In26. Heritage machinery

In26 = Number of conserved machines and items

In27-30. Conservation of intangible industrial heritage

These indicators refer to the historical and cultural aspects that were inherited and
revitalized through the regeneration. Industrial heritage has a profound social influence
on its intangible characteristics, including the technology and skills, the historical story,
continuing traditions, related people and collective memories. The conservation and
revitalization of intangible heritage usually considers the following aspects: cultural and
traditional practices, educational and training programs, documentation and recording,
and community participation (United Nations Educational Scientific Cultural
Organization, 2003). Major considerations of the above-mentioned aspects include the
events of relevant culture and tradition, the interaction with local heritage context, the
educational programs of the history and skills, and the documentation and interpretation
of the intangible heritage contents. Although the comprehensive study of intangible
factors requires sufficient qualitative study, quantitative indicators can still provide a
direct presentation of the progress condition in which conservation strategies work. In
this factor, representative indicators are selected relating to the effort input or the
improvement in the performance of the pre-mentioned aspects.

In27. Cultural and traditional events frequency

Events can be regarded as an effective way to link a place with people and
reactivate the life of a place. According to current studies of events' impact on urban
regeneration, the frequency of targeted events indicates the regeneration efforts in
revitalizing social life and forming place identification (Smith, 2012, Willekens and
Lievens, 2016). When counting the frequency, the unit interval varies accordingly based
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on the research requirements, and most cultural events studies use one year as the
calculation unit (Smith, 2012, Johansson et al., 2001). This indicator refers to the
number of events related to industrial activity, such as festivals and celebrations of
industrial achievements, memorial events of industrial history, gatherings of traditions
inherited from industrial communities, etc. This indicator is the average frequency of
events held each year after regeneration until the date of the study, which can be
accessed from the development and management record of this heritage site. The pre-
regeneration data is usually O if the original industry was closed and moved out with no
activities inside. A higher number of this indicator means a greater frequency of events
held per year. A lower number of this indicator means a smaller frequency of events
held per year.

Total events held until research date
In27 =

Total years after regeneration until research date

In28. Educational and training programme events frequency

This indicator refers to the frequency of educational and training programmes held
each year relating to the history, technology and skill of the industry. Representative
programmes include lectures, short-term classes, study studios, skill workshops, etc.
Similar to In27, this indicator is also the average frequency of events each year after
regeneration until the research date, which can be accessed from the development and
management record of this heritage site. A higher number of this indicator means a
greater frequency of events held per year. A lower number of this indicator means a
smaller frequency of events held per year.

Total events held until research date
In28 =

Total years after regeneration until research date
In29. Museum of industrial heritage

An industrial museum is an effective way of presenting and interpreting industrial
heritage and culture through comprehensive historical narratives, important production
remains display, interaction with historic buildings and providing a place for relevant skill
training (Kift, 2011). Many industrial museums are also responsible for researching
heritage, updating the record and documentation of heritage, maintaining and managing
heritage sites, and planning exhibitions and events (Swensen, 2023). This indicator
refers to whether the site possesses industrial museums to showcase its own industrial
history. The number of industrial museums is recorded as this data.

In 29 = Number of industrial museums
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In30. Enhancing the interconnection with the local heritage system

This indicator refers to the enhancement of inter-heritage bonding between the site
and other related heritage sites. The story and significance of industrial heritage should
be understood within a broader-scaled historical backdrop, contributing to the
communal improvement of the regional heritage context (Barile and Saviano, 2015). A
heritage trail is a designed walking route that connects a series of heritage sites as a
system, which is regarded as an effective way of highlighting the relationship between
heritage sites and stimulating the development of heritage tourism (Boyd, 2017, Xie,
2015Db). Nowadays, the scope of industrial heritage trails is not limited to walking routes,
which extend to the range of the whole urban context, even across different cities and
countries. This indicator refers to whether the heritage is designed as a part of a heritage
trail after regeneration or has an active connection (introduction, signage, pathway,
shuttle bus, etc.) with other heritage sites. As a quantitative indicator, if the heritage
interconnects with other heritage sites, it will be marked as 1; if not, it will be marked as
0. This data can be accessed from the introduction on the official websites of the project
and the city’s heritage trail.

In 30 = 1 (with interconnection) / O (without interconnection)

F12. Regulation indicators

Regulation and regeneration performance is a mutually reinforcing relationship.
Practical regeneration strategies are limited, regulated and supported by local guides,
construction regulations, development prospects, heritage conservation principles, etc.
On the contrary, the progressing theory of urban design and heritage management with
the dynamic urban development also catalyses the modification and proposal of the
regulations.

In31. Regulation contents that relate to the conservation and regeneration of industrial
heritage sites.

This indicator can be expressed by listing the relevant regulations that impact the
practical action towards industrial heritage sites. The quantitative data can be calculated
by the number of such regulatory content. This data can be accessed from government
websites, official documents and news reports during the development and
management process. A higher number of these indicators refers to more related
regulations proposed based on the sample.

In31 = Number of relevant regulatory contents
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F13. Social life indicators

The social life factor mainly highlights public engagement and social activities, which
influence local satisfaction and a sense of belonging. For an urban development project,
successful and sustainable regeneration relies not only on physical and spatial
improvement but also on the enhancement of the industrial heritage community with
better public participation and social interaction. According to context-sensitive design,
the regeneration should address the needs of local communities during the regeneration
through public participation communications, where the local community has the
opportunity to propose their attitude and requirements. Other social aspects influencing
regeneration performance relate to environmental and functional factors, which are
intertwined and considered in other factors.

In32. Public participation during the regeneration process

This indicator refers to social engagement during the regeneration process. The
aim of public participation is to reflect the needs of local communities, promote the
transparency of decision-making, and increase the sense of belonging. Some helpful
events for encouraging public participation are community meetings and workshops that
involve the local community in the design stage, surveys and questionnaires for
gathering general attitudes and ideas about the project, and online interactive platforms
for displaying the progress and collecting feedback on the project (Sanoff, 2000). This
guantitative indicator can be presented by the total number of people who participated
in the above-mentioned events during regeneration. Data of this indicator can be
accessed from the document record of the project development and management. A
higher number of these indicators means more people are involved in the project
process

In32 = Total number of participants

F14. Economic efficiency indicators

The economic factor is the financial propulsion that backs up long-term urban
development. The regeneration of the industrial heritage quarter mainly expects a
satisfactory performance on the efficient utilization of the project budget and the
improvement of land value. Besides, heritage is a great stimulation for boosting tourism
prosperity, which benefits the local economy in many related industries.
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In33. Variation in the real estate market

This indicator refers to the variation of land value influenced by regeneration
focusing on the commercial and residential properties. The impacts of regeneration on
real estate are normally shown in the variation of residential and commercial property
prices (Kutut, 2017). It is a quantitative indicator expressed by the average variation
rate of the real estate market before and after the regeneration of the site and its
surrounding quarters. Data of this indicator can be accessed from the statistical record
of property prices on real estate websites. A higher number of this indicator means a
greater degree of increase in land value. A Lower number of this indicator means a
smaller degree of increase in land value. A negative number means the regeneration
decreased land value.

Post average property price — Pre average property price "

In33 = 0

Pre average property price
In34. Average tourism revenues of the heritage quarter

This indicator refers to the boost of the tourism market that is catalysed by
regeneration. It is a quantitative indicator expressed by the increase in tourism revenue
per year per urban unit area (km?), presenting as the profit efficiency of the tourism
industry (Prifti and Zenelaj, 2013). Data of this indicator can be accessed from the
statistical record of property prices on real estate websites. A higher number of this
indicator means greater profit of the site per unit area. A lower number of this indicator
means smaller profit of the site per unit area.

Tourism revenues per year

In34 =
n Total area of the site

F15. Investment indicators

The investment factor of urban regeneration focuses on the benefits of previous
investments and the potential for attracting further investment. Better performance of
the urban projects is expected to build confidence for investors and stakeholders and
encourage continuous investment and funding.

In35. Budget for the regeneration process

This indicator refers to the investment attractiveness of the project. By rational
financial resource distribution and appropriate reuse, the regeneration process is
expected to minimize the overrun of budget expenditure and achieve a highly efficient
economic performance, which is attractive to investors and stakeholders. As the budget
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greatly depends on the scale of the project, the amount of the total budget does not
have comparative value and should be replaced by the average budget per urban unit
area (/km?) (WCMC Biodiversity Series, 1999). It is quantitative data expressed by the
budget saving rate, which can be assessed from the records of project stakeholders,
such as the developers and investors. A higher number of this indicator means greater
input in the project per unit area. A lower number of this indicator means smaller input
in the project per unit area.

Total budget of the project
In35 =

Total area of the site

F16. Employment indicators

The employment factor can be seen as a sub-benefit related to economic improvement,
which will benefit social well-being and community satisfaction (Jones and Watkins,
1996). The increase in employment firstly relies on the regeneration process,
throughout planning, construction, management and maintenance stages (Ifko, 2016).
It also enjoys great stimulation when the site can provide a high-quality working
environment for new offices and companies. The quantification of employment data is
closely related to the scale and size of the project, indicating the workload of the
regeneration project and the economic expectation of further utilization (Hochman and
Hochman, 1980). According to the previous study, this thesis will use the unit area to
present the degree of employment increase (Gibbons et al., 2021).

In36. Jobs provided during regeneration process

This indicator refers to the number of jobs provided due to the launch, planning and
construction of the regeneration process. Relevant jobs cover a wide range of designers,
engineers, consultants, workers, community staff, etc. It is a quantitative indicator
expressed by the number of jobs involved throughout the lifecycle of the project. Data
of this indicator can be accessed from the record of the project during planning, design,
construction and management progress. A higher number of this indicator means more
jobs involved per unit area during regeneration. A lower number of this indicator means
smaller job potential per unit area during regeneration.

36 Number of jobs provided during regeneration progress
n =

Total area of the site

In37. Job opportunities provided by the site utilization after regeneration

This indicator refers to the job potential provided by the newly regenerated working
area. It is a quantitative indicator expressed by the number and scale of newly occupied
companies, retailers and organizations that offer working opportunities after the
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redevelopment of commercial property. This indicator can be accessed from local
statistics, heritage quarter websites and the occupation status records of properties. A
higher number of this indicator means greater job potential per unit area after
regeneration. A lower number of this indicator means smaller job potential per unit area
after regeneration.

37 Number of job opportunities provided after regeneration
n =

Total area of the site

The full set of indicators is listed in Table 5.2. The factors of urban context assist the
identification of the indicators, and the subsequent study will focus on the relationship
between indicator data and value variation data. In this stage, the units of the indicators
vary according to their specific data forms. The units will not influence the relationship
between one value and one indicator when studied independently. If comparing the
relationship between different indicators for a value, the data will be normalized into the
range of 0 — 100% so that the impact trends of indicators can be visualized and
compared within the same scale.

No. | Factor No. | Indicator Unit
F1 Landform Inl Area proportion of elevation change m2/m? %
In2 Average elevation change degree m/m?
F2 Greenery / In3 Variation of green plot ratio m?/m? %
open spaces | In4 Variation in the diversity of greenery N
In5 Variation in the rate of open spaces area m?/m? %
In6 Variation in the diversity of open spaces N
F3 Waterbody In7 Variation in the rate of waterbody area m2/m? %
In8 Variation in the rate of water active frontage m/m %
F4 Climate In9 Variation of facilities that reduces climate influence on N
living environment
In10 Variation of facilities that utilize climate resources N
F5 Pollution In11 Improvement of the environmental quality %
In12 Recycling rate of construction and demolition waste %
(CDW)
In13 Waste management input N/ m?
F6 Biology In14 Variation in the rate of biological diversity %
F7 Fabric In15 Variation of the industrial heritage quarter boundary m/m %
openness
In16 Variation of the density difference between the site and m2/m?2 %
surrounding context
In17 Variation of the textural difference between the site and fif %
surrounding context
F8 Function In18 Variation in functional diversity of the industrial heritage %
urban quarter
In19 Variation of the functional distribution of the industrial S?/m
heritage urban quarter
F9 Location
F10 Infrastructure | In20 Financial input rate of the urban circulatory system ¥/m?
In21 Variation in the public transport connectivity N
In22 The number essential life service amenities within the site | N
F11 Heritage and | In23 Heritage landscape %
tradition In24 Heritage architecture %
In25 Heritage structure %
In26 Heritage machinery N
In27 Cultural and traditional events frequency N/Year
In28 Educational and training programme events frequency N/Year
In29 Museum of industrial heritage N
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In30 Enhancing the interconnection with the local heritage 0/1
system
F12 Regulation In31 Regulation contents that relate to the conservation and N
regeneration of industrial heritage sites
F13 | Social life In32 Public participation during regeneration process N
F14 | Economic In33 Variation in the real estate market ¥/¥ %
efficiency In34 Average tourism revenues of the heritage quarter ¥/m?
F15 Investment In35 Budget for the regeneration process ¥/m?
F16 Employment | In36 Jobs provided during regeneration process N/m?
In37 Job opportunities provided by the site utilization after N/m?
regeneration

Table 5. 2 Indicators of urban industrial heritage quarter with units. N refers to number.
¥ refers to money input, which is RMB for Chinese samples. m refers to meter. m” refers to

square meter. f refers to fractal dimension. S refers to spatial dispersion. (By author)

5.4 Conclusion

Building on the foundation of context significance and contextual sensitivity theory, this
chapter thoroughly explored the contextual features of an urban industrial heritage
quarter, subdivided context factors into impact indicators, and quantified the indicator
with feasible instructions.

The CSA, which includes indicator identification, data collection, and data analysis,
contributes to the exploration of the impact relationship between context and
performance of a regeneration project, offering a clear display of how changes in context
indicators during regeneration influence the value variation of industrial heritage sites.

By focusing on the unique characteristics of these sites, this chapter lays the
groundwork for future research and practical applications.
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Chapter 6. Case Study - Shanghai

This study selects Shanghai as the target city for a case study, focusing on the
contextual sensitivity of industrial heritage quarters (as sample quarters) that have
already been regenerated within the city. The analysis aims to understand how the
application of contextual sensitivity strategies impacts the value of these industrial
heritage quarters.

This chapter will provide a detailed introduction to the case city and the sample quarters,
discussing the reason for choosing Shanghai from three perspectives: the long
industrial history, the close relationship between industrial development and urban
development, and the current status of rich industrial heritages. It will also provide the
basic information and occupation status of the sample quarters, laying the groundwork
for subsequent data collection and quantitative analysis.

6.1 Shanghai as A Case Study

Shanghai, as the birthplace of modern industry in China, has been foundational in the
development of industries such as textiles, shipbuilding, machinery, tobacco, and
rubber. It holds a significant position in China's industrial history, and in the 1960s, it
represented the peak of the nation's light industry. Following the economic reforms and
opening up, many major industrial projects were also established in Shanghai. Today,
Shanghai is dominated by high-tech manufacturing and simultaneously promotes the
growth of various types of newly emerging industries. As a modern city with a prolonged
industrial history, Shanghai has continuously carried the memory of China's industrial
development, documenting the progress of industrial advancement.

6.1.1 Industrial History of the Shanghai

In this research, the chronological scope of industrial heritage is the industries that
emerged in and after the First Industrial Revolution in the 1760s. For China, the
influence of industry started with the First Opium War in 1839. With the signing of the
Treaty of Nanjing in 1842, China was forced to open its trade channels to Western
countries. Concurrently, a growing consciousness has emerged regarding the urgency
of learning contemporary industrial technologies and skills. Looking into the history of
China, the international trade and legal institutions in treaty port cities have greatly
impelled the process of modern industrialization and enhanced the efficiency of the
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capital market (Keller and Shiue, 2021) . Shanghai, as one of the first five Chinese cities
to open as treaty ports (Shanghai, Guangzhou, Fuzhou, Xiamen, Ningbo), is also a
pioneer in the acquisition and integration of Industrial Revolution advancements. In
1865, the establishment of the Jiangnan Manufacturing Bureau in Shanghai marked a
significant milestone, representing the inception of China's earliest and biggest military
manufacturing factory according to the record of Shanghai Municipal People's
Government. Subsequent to this, under the support of the late Qing government,
Shanghai witnessed the development of an extensive range of light and heavy industry,
and became one of the busiest international trade port cities with the most significant
number of enterprises and the richest diversity in industrial categories. Therefore,
Shanghai is always referred to as the cradle of China's modern national industry (Yan,
2023).

Generally speaking, the development of industry in Shanghai is chronologically
connected to the development of the modern history of China. It came to form in the
period of the Late Qing Dynasty after the First Opium War, became prosperous during
the Republic of China Era, experienced an unhealthy boost in heavy industry during the
early socialist period of the newly founded People’s Republic of China, and restructured
to a mainly tertiary industrial city from the Reform and Opening Up until now. (Figure 6.
1)

Pre-1842: The Foundations

Shanghai was primarily a fishing and textile village before the First Opium War. The
local economy mainly relied on small manufacturing industries such as silk weaving and
cotton production, catering to local demands (Zhu, 1989).

1842-1911: Late Qing Dynasty

The Treaty of Nanjing in 1842 marked the beginning of Shanghai's transformation. As
a treaty port, the city became a centre for international trade. The influx of foreign
investments and technologies catalysed the establishment of various manufacturing
sectors, including textiles, shipbuilding, and machinery (Liu et al., 2021). This era saw
the birth of Shanghai's cotton milling industry, which then grew into one of the city's
major economic pillars.

1912-1949: Republican Era and Industrial Expansion

During the Republican era, Shanghai developed into the biggest industrial city in China.
The establishment of the Chinese Nationalist government in 1927 further stimulated
industrialisation, with policies encouraging foreign investment and the upgrading of
urban infrastructure. By the mid-20th century, Shanghai was at the peak of its industrial
capacity, hosting a multitude of factories and being regarded as the cradle of China's
early chemical, steel, and automobile industries (Yan, 2023).
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1949-1978: Socialist Transformation and Restructuring

The establishment of the People's Republic of China in 1949 initiated a period of
socialist transformation. The ownership of Shanghai's industries was nationalised, and
the city mainly focused on heavy industry according to the national requirement. During
the Great Leap Forward (1958-1961) and the Cultural Revolution (1966-1976), despite
the downturn of the national economy, Shanghai kept its industrial significance,
contributing significantly to China's self-sufficiency in steel, shipbuilding, and machinery
(Yan, 2023).

1978-present: Reform and Opening-up

The beginning of China's reform and opening-up policy in 1978 marked a new era for
Shanghai's industrial development. Embracing market reforms, the city transitioned
from a focus on heavy industry to a more diversified economy, emphasising finance,
real estate, and high-tech industries. The development of the Pudong New Area,
initiated in 1990, indicated Shanghai's development prospects of becoming a global
financial hub. Concurrently, traditional manufacturing industries were either upgraded
with modern technologies or relocated to peripheral areas, reducing pollution and
facilitating urban development. The establishment of the Shanghai Free Trade Zone in
2013 shows the city has planned its industrial future towards an innovation-driven
economy, attracting foreign investments in high-tech sectors such as biotechnology,
renewable energy, and information technology (Liu et al., 2021).
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Figure 6. 1 Industrial history timeline of China and Shanghai from 1840 onwards (Draw by

author)
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6.1.2 The Significance of Shanghai’s Industry in China

According to the statistical record of the early industrial development in China after 1842,
Shanghai once held a dominant position in China in terms of both the number of
factories and the amount of capital compared with other cities in China. After the
establishment of the People’s Republic of China, the country's light and heavy industries
gradually shifted from the southeastern coastal areas to the inland regions. During the
early stages of industrial development, Shanghai established a solid foundation for
international trade, and has been gradually transitioning from a focus on secondary
industries to tertiary industries from 1978 (Ma, 2006). Currently, Shanghai has become
one of the cities with the largest GDP primarily dominated by the finance, service, and
high-tech industries, which ranked first in 2023 National Statistical Annual Report
(National Bureau of Statistics, 2023).

China's political situation experienced several significant transformations from 1840 to
1949, successively going through wars and revolutions before the establishment of the
People's Republic of China. Afterwards, China’s economy and productivity did not fully
recover from the consecutive years of turbulence. Due to multiple political campaigns,
local and national recording activities of many kinds of statistics were missing. After the
Reforms and opening up in 1978, Chinese society began to develop steadily, and the
political system gradually improved, by which time the state's statistical records became
progressively comprehensive and complete. Therefore, the record of industrial data was
not very coherent and comprehensive, and there were several years blanketed during
the period of 1840-1978. However, it is still able to form an overview of the industrial
development between different cities based on accessible data and mathematical
expectations.

The establishment of factories that were supported by the national capital greatly
boosted the local economy in many cities from 1840 — to 1911. During that period, the
new factories in Shanghai took up one-third of the nation’s total number, making this
city the most prosperous industrial port city in China. (Figure 6. 2)
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Figure 6. 2 Number of Factories Established by national capital from 1840 - 1911
Revolution (By author) Data derived from (Chen, 1961, Chen and Yao, 1957, Quan,
1958)

The outbreak of the 1911 Revolution marked the official end of the feudal era under the
late Qing Dynasty. During the years of wars, as many factories shut down or got
destroyed, the data of in use factories collected by 1911 shows a great drop in number.
During the Republic of China period (1912-1949), despite a series of challenges such
as civil wars, Japanese invasion, and political instability, this era was still a time of rapid
development for modern Chinese industry, especially in Shanghai (Liu, 1936). The
national and local governments implemented various methods to promote the industrial
development of Shanghai, which, as a consequence, significantly advanced the early
process of industrialization in China. Before the Second Sino-Japanese War (1937),
Shanghai made considerable investment in the construction of civil and industrial
infrastructures such as roads, ports, and power facilities; supported and protected the
establishment and operation of local and national factories; encouraged industrial and
technical education; and developed the capital market to promote international trade
(Liu, 1936). During the Second Sino-Japanese War, Shanghai's industrial development
was slowed by economic and resource constraints. However, due to Shanghai's
strategic location and solid economic and industrial foundation, the Japanese
government took control of Shanghai's factory resources for heavy industry and military
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supplies, such as weapons, ammunition, clothing, food, medicine, etc. (Li, 2015). By the
end of 1949, Shanghai's factories accounted for over 60% of the total number of
factories nationwide. (Figure 6. 3)

14000 70.00%
12000 60.00%
10000 50.00%
8000 40.00%
6000 30.00%
4000 20.00%
2000 10.00%
. om o= N .
1911 1920 1927 1933 1937 1947 0.00%
mmm Factories of Shanghai 48 192 449 1186 5513 7738
Factories of China 171 673 1347 2435 11820 12818
—Percentage of Shanghai 28.10% 28.70% 32.70% 48.70% 43.90% 60.40%
mmm Factories of Shanghai Factories of China —Percentage of Shanghai
Figure 6. 3 Number of Factories in Operation from 1911 to 1947 in Shanghai and China
(Draw by author) Date derived from (Quan, 1958, Du, 2014, Chen and Yao, 1957)

Shanghai is not only the city with the most significant gross industrial output value and
the largest number of factories, but also the city with the richest industrial categories in
China at that time, whose number of factories in each industrial category is far ahead
compared with other cities. According to incomplete statistics on the total output value
of factories in 1933, Shanghai possessed more than 30 types of factories, including both
light and heavy industries. The total output value of the paper products manufacturing
industry and artificial oil industry in the country is almost entirely dependent on Shanghai.
Small manufacturing industries such as rubber, glass and castings account for more
than 80% of the total output value in China. The textile and shipbuilding industries
account for more than 70% of the country's total output value. Based on the accessible
records at that time, the total industrial output value of Shanghai accounted for about
51% of the country, which made this city the veritable industrial pillar of the country.

(Figure 6. 4) (Quan, 1958)
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Figure 6. 4 Types and quantities of urban industries in China from 1840 — 1949 (incomplete
statistics) (Draw by author) Data retrieved from (Chen and Yao, 1957, Chen, 1961, Fan,
1991, Liu et al., 2021, Zhu, 1989)

After the founding of the People's Republic of China, industrial activities in Shanghai
were rapidly rebuilt, quickly resuming its production and business order. Subsequently,
the Chinese government planned to focus on heavy industry as a priority for national
economic development, leading to significant growth in Shanghai's steel and
manufacturing industry, which accounted for nearly a quarter of China's industrial output.
From 1958 to 1961, China entered the Great Leap Forward period, during which it aimed
to rapidly increase industrial output and strengthen the national economy through the
mass mobilization of social labour forces and resources. Although this phase
accelerated the pace of Chinese industrialization to some degree, the neglect of product
guality and the extreme imbalance in the development of light and heavy industries led
to a great economic recession. The advantages of Shanghai's abundant industrial
resources were not effectively utilized, and many types of manufacturing had to stop
production because of insufficient labour and resources, resulting in industrial structural
instability and a continuous decline in industrial output. (Meisner, 1992)

Following the Reforms and Opening up in 1978, the Chinese government re-planned
and repositioned the industrial structure of Shanghai. As China's earliest international
trade port and the first city to develop the financial industry (Liu et al., 2021), Shanghai
gradually transitioned from focusing on heavy industry to prioritizing the tertiary sector,
including the financial industry, service industry and high-tech industry, operating as a
window for China's economic reforms in the global market. Despite the industrial
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restructuring, Shanghai still maintains a high industrial GDP in China. From then on,
Shanghai shifted from being China's industrial centre to becoming its economic centre,
playing a crucial role not only in advancing China's industrial modernization but also in
promoting economic modernization (Figure 6. 5) (CENGAGE, 2024). The restructuring
of the Shanghai industry greatly influenced the transformation of the urban environment,
leaving a great number of large-scale industrial buildings and sites within the central
area of the city (the area within the outer ring road). With the rapid economic
development and labour immigration in Shanghai, the issue of reusing industrial sites
for growing urban requirements has become urgent. This focus promotes the practice
and research on the industrial heritage in Shanghai.

100000
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........ dedtbemdrrrn eI
D D A D & < NG
SR S SRR S G P S s

Jational Industrial GOP)
(Mational Industrial GDP)

Figure 6. 5 The development of Shanghai and China industrial GDP from 1949 (with math
expectation in missing years) (Draw by author) Data retrieved from (Li, 2015 Ma, 2006,
Fang, 2018, Li and Shen, 2021 National Bureau of Statistics, 2024, Urban Data
Query Platform, 2024, Du, 2014, Chen and Yao, 1957, Chen, 1961)
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6.1.3 Industrial Development and Urban Development

Looking into industrial history, Shanghai is the city that witnessed the whole process of
Chinese industrialization during modern and contemporary history. As the important
port city on the east coast of China, Shanghai was pushed to join the chain of
international trade, which, as an advantage, opened the gate for the incoming of various
categories of industry.

i Waterway

. Japanese Settlement
. British Settlement
. Americam Settlement

. French Settlement
[

0ld Shanghai County

Figure 6. 6 Foreign Settlements Plan of Shanghai in 1919 (Adapted by author from
https://www.virtualshanghai.net/Asset/Preview/vcMap_ID-28 No-1.peg Last access
17/11/2024)

Since the opening of Shanghai as a treaty port city, countries such as the United
Kingdom, France, the United States, etc., successively established concessions along
the Huangpu River and Suzhou Creek to facilitate international commerce. Within these
concessions and the adjacent areas, foreign capital took advantage of the labour
resources and convenience of water transportation, invested in factory construction,
and engaged in industrial, living, and trade activities (Wu, 2011). The formation and
expansion of these concessions are closely linked to the industrial development process,
shaping the unique spatial feature of Shanghai's urban development. As foreign
enterprises and Chinese entrepreneurs thrived, industrial zones began to emerge and
extended to the northern part of the International Settlement and the east banks of the
Huangpu River (Sun et al., 2024).

From 1843, the scale of the British Concession was planned around the southwest bank
of the Huangpu River and Suzhou Creek junction. Later, in 1848, the American and
French Concessions were established and adhered to the north and south sides of the
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British Concession. The British and American settlements then integrated into the
International Settlement in 1863, which expanded northward and westward, integrating
advanced infrastructure such as tram lines, gas supply, and public utilities that were
absent in Chinese-controlled areas (Sun et al., 2024). (Figure 6.6)

In 1926, the Shanghai municipal government issued an early version of the industrial
layout plan, which designated three industrial districts in the west, east, and south,
primarily dominated by foreign capital (Denison, 2006). At the same time, some national
industries began to spontaneously cluster in Hongkou District which is on the north side
of the International Settlement. Early factories in the central area of Shanghai city were
mainly established based on spontaneous site selection without a unified plan, leading
to a dispersed layout. After the outbreak of war in 1937, many factories were destroyed
or forced to relocate within the concessions, forming a hybrid texture of industrial and
residential spaces (Huang, 2008). (Figure 6. 7)

Evelution of the number of industrial concems
between 1936 and 1938

-
o.n
Figure 6. 7 Industrial workforces from 1936-1938

(https://www.virtualshanghai.net/Asset/Preview/vcMap_ID-667_No-1.jpeg Last access
17/11/2024)

After the establishment of the People's Republic of China, Shanghai soon began to
revitalize production activities. The distribution of factories inherited the previous layout,
physically forming two industrial belts. The first one was the light industry and textile
industry belt, extending to the west along Suzhou Creek. This industrial area was small-
scaled factory spaces with diverse industrial building types and high factory density (Liu,
1936). The second belt extended along the Huangpu River to both the north and south
sides, primarily consisting of high water-consuming industries such as power factories,
water supply plants, shipyards, and chemical factories (Wu, 2011). (Figure 6. 8)
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Figure 6. 8 Docklands in the central area along Huangpu River in 1939
(https://www.virtualshanghai.net/Asset/Preview/vcMap_ID-46_No-1.jpeg Last access
17/11/2024)

Starting in 1953, to improve the urban environment and living conditions of the city
centre, Shanghai planned to gradually relocate heavy-polluted and high-risk industries
from the city centre to the suburbs. New industrial zones were planned around the
existing urban area, each with its own leading industry for the convenience of resource
distribution and management. The original docklands along the east bank of Huangpu
River have been regenerated into the commercial and economic belt of Pudong District.
By 1957, there were already ten industrial zones. In 1958, the Shanghai government
proposed to upgrade its industrial structure, gradually moving towards more advanced
industries. At the same time, rapid urbanization and high-speed industrialization have
raised great issues concerning living quality and land development in the city centre.
This catalysed the planning and construction of satellite cities focused on industry and
technology, which aim to develop high-tech industries and relieve population pressure
in the existing city area according to Shanghai Municipal Peoples Government in 1990.
(Figure 6. 9)(Table 6. 1)
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Figure 6. 9 Industrial distribution in 1992 (https://m.planning.org.cn/zx_news/8095.htm
Last access 17/11/2024)

Industrial Zone Year Industry

Wujiaochang 1A 1952 Electromechanical Industry

8]

Beixinjing db#riz 1953 Fine Chemicals Industry

Qingningsi KT 5F 1953 Shipbuilding Industry

Taopu Bk 1954 Chemical Pharmaceutical Industry

Pengpu i 1957 Electromechanical Industry

Wusong Fif 1958 Metallurgical Chemical Industry

Caohejing 7% 1984 Instrumentation and Telecommunications
Industry

Changgiao K:H#r 1985 Coal Chemical Industry

Zhoujiadu i % 1993 Steel Industry

Gaoqiao =i 2002 Petrochemical Industry

Table 6. 1 Industrial zones established in Shanghai from 1952 (By author)

By the time of the economic reforms and opening up in 1978, Shanghai had already
formed a relatively comprehensive and efficient industrial layout and had completed the
initial adjustments to its industrial structure (Chen, 2021). By early 21st Century, there
were ten industrial zones and seven industrial satellite cities in Shanghai. Spatially, the
industrial layout presented three layers: scattered small independent factories within the
city centre defined by the Inner Ring Elevated Road; clustered industrial zones between
the Inner and Outer Rings, featuring larger industrial spaces and accompanying
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industrial communities; and industrial satellite cities beyond the Outer Ring. (Figure 6.
10)(Table 6. 2) (Jia, 2015, Chen, 2021)
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Figure 6. 10 Industrial satellite cities (Adapted by author from online map
https://m.planning.org.cn/zx_news/8095.htm Last access 17/11/2024)
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Industrial Satellite | Year Industry

City

Minhang X147 1958 Manufacturing base for power generation
equipment and electromechanical industry

Wujing =% 1958 Chemical industry

Wusong i 1958 Steel and Metallurgical Chemical Industry

Anting % & 1959 Electromechanical industry with a focus on
automobile manufacturing

Songjiang AL 1992 Instrumentation and light textile industry

Jiading 3 € 1994 Research and other non-harmful precision
industries

Baoshan 11 2004 Petrochemical industry

Table 6. 2 Industrial Satelite Cities established in Shanghai from 1958 (By author)

With the orientation of Shanghai's urban development adjusted, the city has gradually
transformed into a political and financial centre, with factories ceasing operations and
relocating outward. The subsequent decades led to a significant spatial and functional
transformation as industrial areas started to be integrated into the broader urban
redevelopment plans. The historical industrial sites, which once supported the city’s
economic development, began to be abandoned or rebuilt until they were seen as
important architectural remains in recent years (Huang, 2008). This recognition
promotes the conservation and regeneration of these areas, converting former industrial
spaces into cultural, commercial, and public spaces while maintaining their unique
historical character to display the industrial progress of this city.

6.1.4 Industrial Heritage Designation

As the research on industrial heritage in China is relatively behind, the theory of
industrial heritage and urban regeneration is mostly practice-based. In the first-tier cities
in China, the redevelopment of many industrial quarters started many years before they
were designated as industrial heritage.

In 1958, Shanghai initiated an investigation aimed at identifying and safeguarding
architectural structures of significance. This research project primarily targeted buildings
with unique design styles and significant historical relevance, including specific
industrial structures within concession areas (Chen, 2015). In 1999, Tongji University
commenced an investigation into Shanghai's industrial architecture, marking the first
official research and assessment work to study industrial remains in China.
Subsequently, in 2002, Shanghai Municipal People's Government proposed
conservation regulations, highlighting the necessity of effectively preserving
representative factories, warehouses, workshops, and similar structures. As urban
development progressed in recent years, conservation efforts and the revitalization of
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industrial architecture proceeded concurrently, informing and inspiring each other in
both practice and study. In 2005, the Shanghai government founded the Shanghai
Industrial Tourism Promotion Centre, which greatly catalysed the systematic
revitalization of many old industrial sites as well as many in-use factories, facilitating the
conservation and sustainable regeneration of local industrial remains (Wang and Fu,
2019). In 2020, the National Development and Reform Commission released a
pragmatic plan, influenced by a recent revitalization project in the industrial quarter of
Yangpu District, aimed at promoting the protection and utilization of industrial heritage
in traditional industrial cities. Consequently, Shanghai is now recognized as a pioneer
in both research and practical applications concerning the conservation and reuse of
industrial heritage. Through years of architectural heritage investigation and protection,
Shanghai has listed more than 290 representative industrial remains based on the
reports published by the government and institutions. As national certification of
industrial heritage is comprehensively carried out, cities have begun to standardize and
regulate the certification processes for industrial remains. Considering the various
historical and industrial cultural contexts, some cities are establishing evaluation
systems with local characteristics beyond the national perspective, and are undertaking
their own surveys and protection measures. The heritage transformation of industrial
remains into recognized industrial heritage is a continuous process. During the
evaluation, industrial remains that are more representative, historically significant,
vulnerable, or distinctive are often prioritized (Mo et al., 2022). This study only focuses
on industrial heritages that have been certified as the prior several batches, which are
officially designated by the Chinese and Shanghai governments.

The selection of samples is based on ‘National Industrial Heritage List’, ‘China Industrial
Heritage Protection List’ and ‘Shanghai Industrial Heritage List’. These three lists have
been certified by national and provincial professional authorities which are currently the
most authoritative and reference-worthy lists in the field of China's industrial heritage
research.

‘National Industrial Heritage List (B % Tligt ™= 44 #.)" is designated and announced by
the Ministry of Industry and Information Technology of the People's Republic of China
(MIT of PRC) (HH4& N SEATE THkAE B AL ), following the ‘Interim Measures for
National Industrial Heritage Management ([E 5 T.\Vi% 7= & ¥ #7 17 73i%)’ published in
2018. The designation of the industrial heritage in the list requires a process that
involves a voluntary application by the owners of the industrial heritage,
recommendation by the relevant provincial Industrial and Information Technology
Departments or central enterprises, expert review, on-site investigation, and online
public announcement. This list plays an important role in promoting the identification
and protection of China's industrial heritage. Following the first batch of this list
announced in 2017, there have already been five batches including 197 industrial
heritages all over China up to now.
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‘China Industrial Heritage Protection List (% kit = f£4"4 ) is sponsored by the
Publicity Department of the China Association for Science and Technology (+ &£}
& ), with the joint organization of the China Association for Science and Technology
Innovation Strategy Research Institute (9 [ &L ¥ 1l Hr 5% #% i 50 Be) and the Urban
Planning Society of China (H 3517l £ %% %) for designation and announcement. This
list comprises industrial heritages with significant representativeness and outstanding
value. Comparatively, the ‘National Industrial Heritage List' focuses more on the
historical and technological contribution of the industrial heritage to the industrial history
of the country. While this list involves the perspective of urban planning, taking more
complex social values of industrial heritage during the urban transformation process into
account. Following the first batch announced in 2018, there have already been three
batches including 300 industrial heritages in total up to now.

‘Shanghai Industrial Heritage List (i Tkt ™ 44 #)" is a local industrial heritage list
that was designated and announced by Shanghai Municipal Commission of Economy
and Informatization (i 17 & 5 Fl{5 B2 51 4%). This list, as an extension of the
national lists, focuses on industrial heritages with local characteristics and uniqueness,
contextualized within Shanghai's distinctive historical and cultural background. There
have been two batches including 26 industrial heritages that announced in 2023 and
2024. Up to now, there were 58 officially designated industrial heritages in Shanghai.

According to the study of the industrial heritage lists in China, Shanghai has a leading
advantage over other cities of similar stature in terms of the quantity, diversity, and
historical span of its industrial heritage.

6.1.5 The Reason of Taking Shanghai as Case Study

Due to the vast geographical span of China, as well as the diversity in urban
environments, historical contexts, cultures, and economic developments across
different regions, this study has chosen to focus on analysing a single city as a case
study. Narrowing down the scale to one city offers several advantages: it allows for
effective control of variables, making the causal relationships between data more direct
and clearer; it ensures that the strategies and methods that relate to the research are
more targeted; and it allows for a deeper exploration of the subject within the constraints
of limited research time and resources.

Of all the listed industrial heritages in China, Shanghai's industrial heritage has the
longest time span, the largest number of designated heritages, and the broadest
category of industrial types (Figure 6. 11, Figure 6. 12, Figure 6. 13). According to the
introduction of Shanghai, it can be seen from the historical progress, industrial
significance, urban development, industrial heritage regeneration conservation that
Shanghai is a representative city as a case study. In summary, the reasons for selecting
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Shanghai as the city for the case study can be understood from the following
perspectives:

History: The history of Shanghai as the commercial and industrial centre of China
dates back to the early 20th century and even before, making it one of China's earliest
cities to undergo industrialisation. As the pioneer of Chinese industrialisation, Shanghai
established a diverse range of industries and a large number of factories, leaving much
industrial heritage for the city. The history embedded in Shanghai's industrial sites
reflects the evolution of China's industrialisation, colonial impacts, and the transition
through different historical periods.

Industrial Culture: Shanghai's industrial culture is the outcome of Eastern and Western
influences as a treaty port. This industrial culture is not simply about the factories and
machinery but also about the lifestyle, worker communities, and the socio-economic
conditions that formed around these industrial sites. This multidimensional industrial
culture shows the influence of industrialisation on society and the built environment in
historical industrial cities in China.

Urban Development and Regeneration: Shanghai's approach to urban development
and regeneration inspires the practice and research on relevant topics in China.
Shanghai was the first city to transform industrial sites into vibrant cultural, commercial,
and residential spaces. These projects aimed to explore innovative ways to preserve
industrial heritage while contributing to urban development and economic revitalisation.
These regeneration efforts provide inspiring experiences in urban development,
adaptive reuse of industrial spaces and conservation of urban industrial heritage.

Protection Awareness: Shanghai has shown a growing awareness of the protection
and utilisation of its industrial heritage. The city encourages the practice and research
on its industrial heritage sites, emphasising the progressive attitude towards industrial
heritage conservation, adaptive reuse, and urban development. This awareness is
important for promoting public appreciation for industrial culture and industrial relics,
which are expected to be living parts of the city's cultural and social context.
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Figure 6. 11 Time span of industrial heritages in China. Different city uses different colour

dots to mark the establish time of heritages (Draw by author)
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Figure 6. 13 Industrial categories of municipality and capital cities in China (Draw by

author)

Shanghai's deep industrial culture, high awareness of heritage protection, rich urban
development experience, and sufficient industrial heritage types make it an ideal case
city for studying contextually sensitive urban industrial heritage quarter regeneration.

6.2 Sample Urban Industrial Heritage Quarters

6.2.1 Industrial Heritage in Shanghai

According to the designated industrial heritage list, Shanghai has 58 industrial heritages.
Among all industrial heritages, there are 4 machines and products, 7 industrial facilities,
13 industrial architectures, 31 industrial quarters and 3 industrial zones. The machines
and products are preserved by current company and most of the heritages now are
located within the outer ring of Shanghai (Figure 6. 14) (Table 6. 5).
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Figure 6. 14 Distribution of Shanghai industrial heritages (adapted by author from Google
Map)

From the perspective of regeneration status, among all the heritages, half have been
reused and the functions are mainly creative industry and recreational function. The
proportion of in-use heritage is also high, as the Shanghai industry is also important and
advanced in the history of new China.

Heritage No.1, No.4, No.24 and No.42 are partly preserved and partly reused, each will
be counted twice in Table 6.3. Heritage No.8, No.17, No.21 and No.26 are partly
functioning and partly reused, each also be counted twice in this table. (Table 6. 3, Table
6. 5)

Current status Reused function No. | Percent
Creative industry park
Museum and gallery
Theatre

Reused Event venue

(function transformed) Sports centre

Office

Shopping centre

Park

30 51.7%
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| Green belt
In use (function continuation) 21 36.2%
Office
Awaiting renovation Recreation and creative industry 4 6.9%
park
Shopping centre
Preserved on site or in museums 11 18.9%

Table 6. 3 Preservation and utilisation status of Shanghai industrial heritages (By author)

Looking into industrial types, the major industry is the manufacturing industry, with a
large proportion of transportation equipment manufacturing and some light industries
such as textile, tobacco and food processing. (Table 6. 4, Table 6. 5)

Category Sub-category No. | Percent
Manufacture of food products 3
Manufacture of beverages 3
Manufacture of tobacco products 4
Manufacture of textiles 5
Printing and reproduction of recorded media 3
Manufacture of chemicals and chemical 3
products
Section C: Manufacture of rubber and plastics products 1 65.6%
Manufacturing Manufacture of other non-metallic mineral 1
products
Manufacture of basic metals 2
Manufacture of machinery and equipment 1
n.e.c.
Manufacture of electrical equipment 2
Manufacture of other transport equipment 9
Other manufacturing 1
Section D: Electric power generation, transmission and 2
Electricity, gas, distribution
steam and air Manufacture of gas; distribution of gaseous 1 5.2%
conditioning fuels through mains
supply
Section E: Water | Water collection, treatment and supply 1
supply;
sewerage, waste Sewerage 1 3.4%
management and
remediation
activities
Section F: Civil engineering 4 6.9%
Construction
Section H: Water transport 4 10.3%
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Transportation
and storage

Air transport

Warehousing and support activities for
transportation

estate activities

Section J: Telecommunications 6.9%
Information and
communication
Section L: Real Real estate activities on a fee or contract basis 1.7%

Table 6. 4 Industrial heritage categories of Shanghai industrial heritages (By author)

Shanghai’s industrial heritage embodies a diverse range of types by industries—
consisting of heavy industries, light industries, and related infrastructure in as many as
23 subtypes—covering 68% of the total industrial classifications in China and the
longest period of 142 years in modern Chinese history. Among the three key spatial
types of architecture, quarter, and zone, the industrial quarter acts as the dominant type
in terms of 32 sites, more than half of the total. And of geographical distribution,
industrial quarters are widely distributed across the city, providing spatial opportunities

for urban regeneration. (Table 6. 5)
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List No. | Heritage Year Industry Regenerati | Heritage Current Function
on Status Contents
P2 1 E5OEML 1853 AL Manufacture of other transport equipment Preserved Structure ARSI 4R
Dongjiadu Shipyard Reused Ferry Waterfront
P2/G5/ | 2 R -ER 1862 &M Manufacture of other transport equipment Reused Architecture EAE 1862
S1 Shanghai Shipyard - Pudong Structure Shipyard 1862
P2 3 LB -E 1862 FEART Manufacture of other transport equipment Awaiting Architecture BEEIh ()
Shanghai Shipyard - Yangpu renovation Structure TikTok Binjiang Center (under construction)
Facility
P1 4 SIS FHEIE RS (BKkFHHes | 1865 AL Manufacture of other transport equipment Preserved Architecture s EEEYE
ERET) Reused Shipyard LB —SUEM
Jiangnan Machinery SESTIBRIRIR A E
Manufacturing Bureau (including w1 E ALARTE
Qiuxin Machinery Shipyard) EEHMBXEERRTELS
Shanghai Submarine Museum
Yuanwang-1 survey ship
Binjiang Skateboarding Extreme Park
China Shipbuilding Museum
Shanghai CSSC Culture Media Co., Ltd
P2 5 KALEIRA T - EL R 1871 &1 Telecommunications Reused Architecture LiEHEEYwE
Da Bei Telegraph Company - Shanghai Telecommunications Museum
Yan'an East Road
P2/G4/ | 6 AILEBIRAS]-FILR—B 1871 B1{Z Telecommunications Reused Architecture RIT
S1 Da Bei Telegraph Company - ZARIE
Zhongshan East Road Bank
Art gallery
p2 7 WALIEE S 1872 fiiz Water transport Reused Architecture BEFECARIIA
China  Merchants  Steamship BEHEEM
Company X RIE
China Merchants Shipping Office
Maritime Education Base
Corporate Culture Exhibition Hall
P1 8 R 1881 B 3k7KJ~ Water collection, treatment and supply In use Architecture i B RAKBHIE
Yangshupu Waterworks Reused Structure Shanghai Waterworks Science and Technology
Facility Museum
p2 9 BEEBIE 1897 EfRII™ Printing and reproduction of recorded media | Reused Architecture 1925 Bookstore
The Commercial Press
P1 10 BEEmHT 1898 B %L Manufacture of food products Reused Architecture M50 €=

Fufeng Flour Mill

M50 Creative Park
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P2 11 FREHIEEER (L8%M | 1905 3 Water transport Reused Architecture Retail and office building
B) &l
Kaijun  Huangpu  Engineering
Management Bureau (Shanghai
Junpu Bureau) - Yixian Road
P2 12 FREHIREEIER (L#\%HE | 1905 i Water transport Preserved Architecture
&) -&F
Kaijun  Huangpu  Engineering
Management Bureau (Shanghai
Junpu Bureau) - Gongging Road
P1 13 ShEIET 1907 #22 Civil engineering In use Bridge
Garden Bridge of Shanghai
P2 14 SIESE 1907 {5 & Telecommunications In use Architecture
Bund Signal Station Facility
S1 15 B ERER R, 1907 K ZEh Manufacture of other transport equipment Reused Architecture Station 1907
Shanghai Railway Nanpu Station Structure
Facility
P2 16 LiEEEAT 1911 5B Manufacture of beverages Reused Architecture NI ERERRET LA EEEL
Shanghai Beer Company Theme Park Management Office
p2 17 THEESL (BHEEE) 1911 & BJ” Electric power generation, transmission and | Reused Architecture DI R A R
Electrical Department of the distribution In Use Structure Yangshupu Power Plant Heritage Park
Ministry of Works (Yangshupu Facility
Power Plant)
S2 18 EimEdtRB 1911 K] Electric power generation, transmission and | In use Architecture
Shanghai Zhabei Power Plant distribution Structure
Facility
S1 19 e PN RE 1915 £ Manufacture of basic metals Preserved Mould
Huafeng Shanghai printing factory
P2 20 BIERBHEEANT-FARK 1916 1HE Manufacture of tobacco products Reused Architecture Office building
Nanyang Brothers  Tobacco
Company - Dongdaming Road
P2 21 BN R IHE AT - BB 1916 RE Manufacture of tobacco products In use Architecture [EpES=R I
Nanyang Brothers  Tobacco Reused Nanyang Electric Machinery Factory
Company - Jiaozhou Road
S1 22 KAL) [ FILEL 1919 2541 Manufacture of textiles Reused Architecture F 5 1919 XL EIRR =k
Greater China Cotton Mill and Structure Peninsula 1919 Cultural and Creative Industrial
Huafeng Cotton Mill Facility Park
S1 23 FRE=THRHRBIRAT 1919 41~ Manufacture of textiles In use Architecture
Shanghai 35th Cotton Textile Co., Structure
Ltd Facility
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P2 24 FERIEAE]- T 1919 1#E Manufacture of tobacco products Preserved Architecture ZATTEAX P REZ ISP HELRTEEH
British American Tobacco Reused S
Company - Suzhou Road Economic Cooperation Association of Central
Government Offices in Shanghai
P2 25 RN T - LR 1919 HE Manufacture of tobacco products Reused Architecture Office building
British American Tobacco
Company - Pingliang Road
P2/G3/ | 26 LEEmT (BE614) 1920 #5 Manufacture of basic metals In use Architecture LEEmEYE
S1 Shanghai Mint (State owned 614 reused Shanghai Mint Museum
Factory)
S1 27 RS 1920 2543 Manufacture of textiles Reused Architecture Jingyuan Fashion Industry Park/The x tower
Shanghai Sack Factory
S2 28 =% O 1920 JKiRJ” Manufacture of other non-metallic mineral | Awaiting Architecture, Shanghai Dream Center (under construction)
Shanghai Cement Factory products renovation Structure,
Facility
S2 29 LEE+ERGR A AL 1921 4540~ Manufacture of textiles Reused Architecture, B E PRAT i Al
Former Site of Shanghai 17th Structure, Shanghai International Fashion Center
Cotton Textile Factory Facility
P1 30 RIX5K4IE 1923 757K 4b3E Sewerage In use Architecture,
East District Sewage Treatment Structure,
Plant Facility
P1 31 EHE=Emm 1926 B &I T Manufacture of food products Awaiting Architecture
Fuxin Third Flour Mill renovation
S1 32 JHEN/A B) K B0k 5 6 ARENH, 1929 ENRII™ Printing and reproduction of recorded media | Preserved Machine
Miller Full Color Offset Printing
Machine from Tobacco Printing
Company
S1 33 it Z=ER L 1929 43k Civil engineering Reused Architecture, BRI
Shanghai Beipiao Coal Wharf Structure, Xuhui West Bund Waterfront
Facility
P3/S1 34 LisEESE 1931 $WEE S Other manufacturing Reused Architectures N EERIETE
Shanghai Hero Golden Pen China Israel Shanghai Innovation Park
Factory
P2 35 EEERESEMBRASBN | 1932 15 Manufacture of gas; distribution of gaseous | Awaiting Architecture,
EL fuels through mains renovation Structure,
Yangshupu Factory of British Facility
Shanghai Gas Co., Ltd
P2 36 TERE=HS 1933 FB&=£1% Manufacture of food products Reused Architecture 1933 Z s

Slaughterhouse of the Ministry of
Works

1933 Old Millfun

173




P2 37 PEERE 1933 £ T~ Manufacture of chemicals and chemical | Preserved Architecture
Chinese alcohol factory products
P2 38 RHMBSH@ 1935 ¢ T~ Manufacture of chemicals and chemical | In use Architecture
Tianli Nitrogen Products Factory products
S1 39 1=z~ 1937 2543~ Manufacture of textiles Reused Architecture M50 g EE
Xinhe Textile Factory M50 Creative Park
S2 40 FiSTRPRERRAT 1939 JBJ~ Manufacture of beverages In use Architecture,
Shanghai Dongming Brewing Co., Structure,
Ltd Facility
S2 41 EiEENgbT 1941 Ef$bI™ Printing and reproduction of recorded media | In use Architecture,
Shanghai Engraving and Printing Structure,
Factory Facility
P3/S1 42 EETYLEIE (5703 ) 1950 kA& Manufacture of other transport equipment | Reused Architecture, PaR 2R T
Shanghai Aircraft Manufacturing Preserved Structure, West Bund Artistic Center
Factory (5703 Factory) Facility
S2 43 FHREFE—SHERR 1951 #3& ]~ Manufacture of electrical equipment Preserved Machine
The first steam turbine in power
plant
P3 44 isESEHN 1951 TA#KX In use Architecture
Shanghai Caoyang New Village
P3 45 ERIPRAREEAT (437 . | 1952 AR Manufacture of other transport equipment In use Architecture,
424 17) Structure,
Shanghai Hudong Zhonghua Facility
Shipyard (437  Factory, 424
Factory)
S1 46 BIRE 1953 # © Warehousing and support activities for | Reused Architecture, = [BARE XL IR = M
Nanmen Grain Depot transportation Structure, Cloud Grain Silo Cultural and Creative Industrial
Facility Park
S2 47 TEET 1958 JBJT Manufacture of beverages In use Architecture,
Si Tuan Distillery Structure,
Facility
S2 48 LA ET LA IB1E 1959 YA &M Manufacture of machinery and equipment | Reused Architecture, e A%
Former  Site of  Shanghai n.e.c. Structure, Jing’an New Business Park
Metallurgical Mining Machinery Facility
Factory
S2 49 LI EAREAEE 1960 K Air transportation In use Architecture
Hongai Building Complex
P3 50 ST ER IR E (651 T | 1965 Zi@IRHE Civil engineering In use Facility

) R
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Haidapu River Tunnel (651 Project)
East
P3 51 LB IRE (651 T | 1965 &M Civil engineering In use Facility
) mR
Haidapu River Tunnel (651 Project)
West
S1 52 M B ERE RIS g 1972 &1 Telecommunications In use Structure
Honggiao Satellite Facility
Communication  Test  Ground
Station
S1 53 JEWLSIEARS 1973 AL Manufacture of other transport equipment In use Structure
Lushan Floating Shipyard Facility
S1 54 M I SHANEMR 1978 KSME Weather report Preserved Facility
Yuanwang-1 space survey ship
G4/S1 55 E+ %A 1980 “k#1%iE Manufacture of other transport equipment | Preserved Product
Y-10 aircraft
S2 56 BIRSETI ER 1990 1 T~ Manufacture of chemicals and chemical | Reused Architecture A EERE
White Cat Detergent Factory products White Cat Enterprise Main Exhibition Hall
Warehouse
s1 57 LRGSR 1992 #3& ]~ Manufacture of rubber and plastics products | In use Architecture,
Shanghai Daming Rubber Structure,
Products Factory Facility
s1 58 EIERKFE 1995 #3& ]~ Manufacture of electrical equipment Reused Architecture SERBCEER TR
Shanghai Far East Refrigerator Chongming Lianhua Supermarket
Factory

Table 6. 5 List of industrial heritage in Shanghai (Green colour highlighted are the selected samples) (By author)

1 column:
2 column:
3 column:
4 column:
5 column:
6 column:
7 column:
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the list to which the heritage belongs (P-Protection list, G-National list, S-Shanghai list)
number of heritages
Established date
Industry
Preservation and regeneration status
Heritage contents
Current function and occupancy




6.2.2 Urban Industrial Heritage Samples

According to the definition of an urban industrial heritage quarter, the samples must
meet the following research requirements. Firstly, the samples should already be
regenerated into new functions. So, the heritage sites where their original industries are
still functioning or sites that are awaiting renovation will not be selected as samples.
Secondly, the spatial character of the heritage quarters can be classified into the three
spatial types (clustered industrial heritage quarters, decentralized industrial heritage
guarters, and industrial heritage complexes) defined in Chapter 2. Therefore,
independent and small-scale industrial buildings, facilities and structures, and other
heritage items will not be considered. Thirdly, from the relationship between the urban
context, the industrial heritage quarters should be used as multi-functional quarters
integrating with the surrounding context. Some of the industrial quarters have been
reused by other companies and are not accessible to the public, so they will not be
regarded as urban quarters.

From the designated list of industrial heritages in Table 6.5, 15 heritage sites are
gualified samples in this study, which are marked in green colour. After regeneration,
heritage N0.10 and No.39 are integrated into M50 Creative Park. Finally, this study has
14 sample sites, including 15 listed industrial heritages.

ETAS] ¥ Tk~ X B T H
No. Shanghai Industrial Heritage Quarters Regeneration Project
1 OIS S Y S VT G
Dongjiadu Shipyard Ferry Waterfront
5 bR fii) 1862
Shanghai Shipyard - Pudong Shipyard 1862
i SRR (R RE i M NPT =
3 Jiangnan Machine Manufacturing Bureau Puxi Riverside Exoo Park Area
(Qiuxin Machine Shipyard) P
{5R12b)” Xinhe Spinning Mill M50 Creative Park
5 R R I & A 1907
Shanghai Nanpu Railway Station Station 1907
THE R B (W E D Shanghai | R A G
6 Municipal Council Electricity Department, | Shanghai Yangshupu Power Plant Heritage
Yangshupu Power Plant Park
PNGIEHI I 1K S ) 28y 1919 SCAL ARk b
7 Great China Spinning Mill and Huafeng | Peninsula 1919 Cultural and Creative
Spinning Mill Industrial Park
. . FPEE =k " Jingyuan Fashion Industr
. RS ;-a/i i =k Jingyu [ ustry
Shanghai Burlap Factory A1 The X Tower
9 ok e et i T AV SY RSBl 9 [ RIS g G
Shanghai No. 17 Cotton Textile Factory Shanghai International Fashion Centre
0| sk PRILTL PG 72
Shanghai Beipiao Coal Wharf Xuhui West Bund Waterfront
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1 T )= 1933 &Y
Shanghai Municipal Council Slaughterhouse | 1933 Old Millfun
g EHLHE T (5703 ) i £ Z A 0 West Bund Artistic Centre
12 Shanghai  Aircraft Manufacturing Plant, | i i ## 2 A #» Shanghai Oil Tank Art
Factory 5703 Centre
\ VT = a1k v v
13 . Cloud Grain Silo Cultural and Creative
Nanmen Grain Depot .
Industrial Park
RS IR IR AL
14 Shanghai Metallurgical Mining Machinery | ##2#nl4i Jing’an New Business Park
Plant

Table 6. 6 Selected samples (By author)

Suzhou@ka;:‘\

ha PR
6" @

Huangpu River

Figure 6. 15 Location of the samples (Draw by author)

Among the selected samples, 13 sites are located within the outer ring area of Shanghai,
while Nanmen Granary (which is now Yunjian Granary Creation Park) is located in
Songjiang District. These samples are highly diverse in terms of historical periods,
geographical locations, types of industries, scale, spatial layouts, types of buildings, and
existing functions. They represent a wide array of industrial heritages and
transformation styles from different eras under the current conditions. (Table 6. 6)
(Figure 6. 16)
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Figure 6. 16 Scale comparison of the selected samples (Draw by author)

Table 6.7 summarises the key characteristics of the 14 samples.

The majority of these 14 samples are industrial heritage sites dating from the late Qing
Dynasty (1840-1912) and the Republican period (1912-1949). The regeneration of
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industrial heritage sites occurred primarily in two phases. The first phase was before
the 2010 Shanghai World Expo, which served as a catalyst for many urban regeneration
projects. The second phase began after 2015, when cities across China gradually
started recognizing and protecting industrial heritage, leading to an increase in
conservation and reuse projects.

The 14 samples are rich in heritage content. Most cases include more than two types
of tangible heritage. However, the Dongjiadu Shipyard, which underwent demolition
before regeneration, retained only the dock landscape. Jingyuan and 1933 Millfun are
urban quarters only composed of industrial buildings.

In terms of current functions, most of these 14 samples have been developed for
commercial and cultural uses, with fewer sites converted into residential areas. The
residential function of Peninsula 1919 continues the former employee housing area of
the factory. The spatial distribution mainly consists of clustered industrial heritage
quarters.

As Shanghai's industrial and urban development was based on ports and waterways,
most industrial heritage sites have a waterfront characteristic and are located in central
city areas. Only Station 1907 was regenerated from a railway heritage site, the old
Nanpu Station, to assist in the transportation of the Beipiao Coal Dock. As the industrial
structure transformed and urbanization progressed, most industrial communities
gradually disappeared after factories ceased operations, with Peninsula 1919 being the
only site that preserved its industrial community.
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No. | Established | Close | Regeneration Heritage Current Function Spatial Location Industrial
date date | date layout community
— 2 Py - - g O
‘é’%%’%@m%ogggogSQ%?g
25| 8|2|8/ 8 2|5|85|5|8/8/5|2|3/F 82
Slalg |5 |3 |2(8(8[22 (5|22 |2|2|2|5 |0
Ugamz.;ogm 8N-QQ\<—1
) a Q < 5 a 8 ) g
1 1853 2005 | 2015
2 1862 2005 | 2017
3 1865 2008
4 1898 1990
5 1907 2009 | 2019
6 1911 2010 | 2018
7 1919 2006
8 [1920
9 1921 2007
10 | 1929 2009
11 | 1933 2002
12 {1950 2014 | 2019
13 [ 1953 1998 | 2017
14 | 1959 2009 | 2016
Table 6. 7 Basic information and key characteristics of samples (By author)
Late Qing Period Republican Period PRC . After Shanghai Expo
Heritage character Current function Spatial Layout Location

Community
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6.2.3 Brief Introduction of Samples

The following information provides a brief overview of 14 samples. The introduction
mainly covers the historical significance and functions, development process, important
dates of shutdown and redevelopment, and the current functions after regeneration of
each industrial heritage. This information serves as a foundation for subsequent data
collection and extraction steps.

Sample 1: The Dongjiadu Shipyard — Ferry Waterfront

The Dongjiadu Shipyard, the first modern shipyard in Shanghai's history, was
established in 1853 and operated until the mid-1990s. The Dongjiadu Shipyard
Exhibition Hall project utilizes the main structure of the Maritime Building as a
landscape-style extension facing the Huangpu River, serving as a symbol of Chinese
maritime. This shipyard was closed in 2005, and all the buildings were demolished in
2010. Luckily the original dock landscape was kept. In 2015, the regeneration project
was launched with the development of the east bank. The site was developed into the
headquarter of China Cosco Shipping Corporation Limited. While preserving the dry
dock's original historical features, the project has created a connected green space as
part of the city's green belt. (Figure 6. 17, Figure 6. 18)

Figure 6. 17 Dongjiadu Shipyard in 1853 | Figure 6. 18 Ferry  Waterfront
(https://news.sjitu.edu.cn/mtjj/20190413/10 | (http://www.360doc.com/content/19/1205/
0217.html Last access 17/11/2024) 20/9570732_877688291.shtml Last access
17/11/2024)
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Sample 2: The Shanghai Shipyard Pudong - Shipyard 1862

The Shanghai Shipyard-Pudong, originally the British-owned Union Shipyard and the
China Merchants Bureau Machine Shipyard, was established in 1862 with an initial dock
shoreline of 413 meters. By the end of 1995, the shipyard occupied an area of 589,000
square meters and employed over 8,500 workers. The dock shoreline extended over
1,500 meters, enabling the construction of ships up to 60,000 tons. The shipyard was
moved and closed in 2005 and was developed into a commercial complex, including a
theatre, retail and restaurants. (Figure 6. 19, Figure 6. 20)

Figure 6. 19 View inside the building | Figure 6. 20 Design of the building

(Photo by author) (http://wap.eworldship.com/index.php/eworlds
hip/news/article?id=115727 Last access
17/11/2024)

Sample 3: The Jiangnan Machinery Manufacturing Bureau - Puxi Riverside Expo
Park Area

The Jiangnan Machinery Manufacturing Bureau, also known as the Shanghai
Machinery Bureau, was established in 1865. It was the largest modern military
enterprise formed during the Self-Strengthening Movement of the Qing Dynasty. The
early factory buildings of the Jiangnan Machinery Manufacturing Bureau were among
the first modern factories of the time. It served as the predecessor to the Jianghan
Shipyard.
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Figure 6. 21
(https://jtw.sh.gov.cn/tpxw/20230424/010

Submarine  Museum

CSSC Pavilio

Figure 6. 22
(https://www.kjcxpp.com/HTML/wap/gkg|

cc9dd5d7f4425bdf15e63b5071c20.html

/1468.shtml Last access 17/11/2024)

Last access 17/11/2024)

The factory area was closed in 2008 and was planned for Expo 2010. The area has
preserved three docks; one has been designed as the Submarine Museum, one is
parking the Yuanwang-1 Survey Ship for display, and another is reused as the
Skateboarding Centre. The original manufacturing shed was preserved and reused as
the ship museum CSSC Pavilion. (Figure 6. 21, Figure 6. 22)

Sample 4: The Xinhe Yarn Factory / The Fufeng Flour Mill — M50 Creative Park

The Xinhe Yarn Factory, established in 1937, housed 20 looms and employed over
1,000 workers. The site retains more than 50 industrial buildings from various historical
periods ranging from the 1930s to the 1990s, encompassing a total area of 41,000
square meters. The M50 Fufeng Flour Mill, established in 1898, was the first
mechanized flour mill founded in the Chinese national capital. (Figure 6. 23, Figure 6.
24)

By the 1930s, it possessed 90 steel milling machines, with a daily flour production
capacity of 26,000 bags, accounting for approximately 17.5% of the national
mechanized flour production capacity. In 1956, it became the largest flour mill in the
country. The main remnants include the factory buildings, office buildings, and workers'
residential areas. This makes it one of the most complete preserved collections of
national textile industrial architecture along the Suzhou River. All the factories were
closed in 1990, and the quarter was developed into a Creative Industry Park in 2009.
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Figure 6. 23 Old image of Xinhe Factory
(https://www.thepaper.cn/newsDetail_forwa
rd_9683234 Last access 17/11/2024)

Figure 6. 24 Current space inside M50
(Photo by author)

Sample 5: The Nanpu Railway Station — Station 1907

The Nanpu Railway Station in Shanghai, originally constructed in 1907, was primarily
responsible for the loading and unloading of goods on the Huangpu River. It was the
only station in the Shanghai railway area to have its own dedicated dock. The station
shut down in 2019. It has been transformed into the Station 1907 Creative Park in 2019.
The renovation has preserved the railway tracks, blue bricks, station wall lamps,
wooden canopies, platforms, and warehouses. The station building itself has been
converted into an art gallery. (Figure 6. 25, Figure 6. 26)

lii..!jl-,i-:u '
o

Figure 6. 25 Old image of Nanpu Station
(https://news.sina.cn/sa/2010-05-
22/detail-ikmxzfmk0034247.d.html
access 17/11/2024)

Last

Figure 6. 26 Current square of Station 1907
(https://|.eastday.com/p/170162130603546
3 Last access 17/11/2024)
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Sample 6: Yangshupu Power Plant - Power Plant Heritage Park

Yangshupu Power Plant, established in 1911 as Shanghai Municipal Council Electricity
Department, was one of the first large-scale thermal power plants built in modern China.
By 1924, the plant's annual electricity generation capacity reached 121,000 kilowatts,
making it the largest power plant in the Far East at the time. The primary remnants
include an office building, the engine room, the water intake, the pump room, the old
unit circulating pump house, and two chimneys. The plant closed in 2010 and started
the regeneration process in 2018. It is now been transformed into the Yangshupu Power
Plant Heritage Park. (Figure 6. 27, Figure 6. 28)

Figure 6. 27 Old image of the power plant | Figure 6. 28 Heritage Park green path
(https://www.thepaper.cn/newsDetail_forward_4 | (photo by author)
386897 Last access 17/11/2024)

Sample 7: The Shanghai No. 8 Cotton Textile Factory - Peninsula 1919 Cultural
and Creative Industrial Park

The Shanghai No. 8 Cotton Textile Factory, also known as National Cotton Factory No.
8, originated from the establishment of the Greater China Yarn Factory in 1919 and the
Huafeng Yarn Factory in 1920. By 1988, the factory's total output value reached 177.12
million yuan, with an export value of 59.12 million yuan, and it employed 9,945 workers.
(Figure 6. 29, Figure 6. 30)

In 2007, a year after it closed, the site was transformed into the ‘Peninsula 1919’
creative industry park, where 68 historic buildings were preserved and restored.
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Figure 6. 29 Old image of the factory
(https://www.quzefang.cn/2020/Nieli
aPu.htm Last access 17/11/2024)

Figure 6. 30 Bird view of Peninsula 1919
(https://www.shbsg.gov.cn/shbs/bsdt/202310
07/372977.html Last access 17/11/2024)

Sample 8: The Shanghai Sack Factory and Clothing Factory — Jingyuan Jingyuan
Fashion Industry Park and The X Tower Innovative Park

The Shanghai Sack Factory, originally established in 1920 as a Japanese-owned sack
factory, is located along the banks of the Suzhou River. The existing historical structures
include a two-story gabled warehouse and a four-story tower.

Figure 6. 31 Current condition of Jingyuan Figure 6. 32 Bird view of the X Tower

(https:.//www.quanhuaoffice.com/office/1863.h | (https://m.thepaper.cn/newsDetail_forw

tm| Last access 17/11/2024)

ard_13632877 Last access 17/11/2024)
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The warehouse is constructed with brick and timber, while the tower features a steel-
reinforced concrete structure. The warehouse area was redeveloped in 2009, and the
tower area was regenerated in 2016. (Figure 6. 31, Figure 6. 32)

Sample 9: The 17th Cotton Textile Factory - Shanghai International Fashion
Centre

The 17th Cotton Textile Factory was originally established in 1921, beginning as the
Shanghai Workshop set up by Osaka Toyo Textile Co., Ltd. from Japan. Many of the
retained buildings feature the standard sawtooth-shaped roofs typical of textile industry
factories, as well as office buildings. The factory shut down in 2007. In 2009, it started
to regenerate and was finished and opened to the public in 2011. These structures have
been transformed into the Shanghai International Fashion Centre. The fashion show
venue was updated by lowering the ground floor and utilizing higher new sawtooth roof
trusses to increase the ceiling height. (Figure 6. 33, Figure 6. 34)

Figure 6. 33 Historical bird view of | Figure 6. 34 Market street within the developed centre
the factory district | (Photo by author)

(http://sh.people.com.cn/n2/202
3/0128/c134768-40280082.htm!
Last access 17/11/2024)

Sample 10: The Beipiao Coal Wharf - Xuhui West Bund Waterfront

The Beipiao Coal Wharf, established in 1929, is located on the west bank of the
Huangpu River, west of the Shanghai South Railway Station. The shoreline is
approximately 515 meters long.
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It served as a specialized dock for coal unloading at the Shanghai Port, handling coal
transportation from various locations in northern China as well as coal transshipment
tasks for regions like Jiangsu, Zhejiang, and Fujian. It supported over 60% of Shanghai's
industrial and civilian coal supply. By 2008, the annual throughput of goods was about
14 million tons. The site closed and planned for regeneration in 2009, and has now been
transformed into an open public green space, including an art gallery. (Figure 6. 35,
Figure 6. 36)

Figure 6. 35 Coal Wharf in 2006 | Figure 6. 36 Regenerated area in 2015
(http://www.99ys.com/home/1970/01/01/ | (https://kknews.cc/zh-
08/214734.html Last access 17/11/2024) sg/culture/rl8y590.htm! Last access

17/11/2024)

Sample 11: The Shanghai Municipal Slaughterhouse - 1933 Old Millfun

The Shanghai Municipal Slaughterhouse, established in 1933 and designed by the
British architect Andrew Balfour, spans an approximate area of 29,500 square meters.
The building was taken over by the Great Wall Biochemical Pharmaceutical Factory in
1958. It was decommissioned in 2002 and has since been transformed into the 1933
Old Millfun, now a hub for fashion and creative design. The venue serves as a stage for
theatrical and musical performances as well as brand events. (Figure 6. 37, Figure 6.
38)
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Figure 6. 37 Facade of the building (photo
by author)

Figure 6. 38 Interior of the building (photo
by author)

Sample 12: The Shanghai Aircraft Manufacturing Factory - West Bund Artistic

Centre, Shanghai Oil Tank Art Centre

The Shanghai Aircraft Manufacturing Factory, established in 1950, was initially tasked
with overhauling aircraft and manufacturing ground equipment and parts. In 1969, it
became a final assembly plant for large jet airliners. The workforce grew from 374
employees in 1951 to 3,799 by 2009. Today, the site preserves the factory building as
the West Bund Artistic Centre and the old aviation oil restorage tanks are reused as the
Tank Shanghai Art Centre. (Figure 6. 39, Figure 6. 40)

Figure 6. 39 West Bund Artistic Centre

(http://www.deshaus.com/Cn/Index/proje

ctDetail/id/11.html
17/11/2024)

Last access

Figure 6. 40 The Tank Shanghai Art Centre
landscape (photo by author)
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Sample 13: The Nanmen Granary - Cloud Grain Silo Cultural and Creative
Industrial Park

The Nanmen Granary, originally constructed in 1953 as a grain storage facility and
factory, spans approximately 136 acres with over 60 buildings covering nearly 40,000
square meters. It was responsible for grain procurement, transportation, storage, and
processing. The site was abandoned in 1998 and gradually occupied by small private
businesses. The facility was transformed into the Yunjian Granary Cultural and Creative
Industry Park in 2017. (Figure 6. 41, Figure 6. 42)

Figure 6. 41 Historical image of the granary | Figure 6. 42 Bird view of the silos after

area regeneration
(https://m.thepaper.cn/newsDetail_forward | (https://m.jfdaily.com/sgh/detail?id=12563
_23505366 Last access 17/11/2024) 62 Last access 17/11/2024)

Sample 14: The Shanghai Metallurgical and Mining Machinery Factory - Jing’an
New Business Park

The Shanghai Metallurgical and Mining Machinery Factory was established in 1959 and
specialized in manufacturing metallurgical, mining, environmental, and general
mechanical equipment. The facility covered an area of approximately 150,000 square
meters, and was closed in 2009. It was transformed into the Jing'an Xinyefang
International Cultural and Creative Industry Base in 2016, which focuses on promoting
the film and television creative industries centred around content production. (Figure 6.
43, Figure 6. 44)

190


https://m.thepaper.cn/newsDetail_forward_23505366
https://m.thepaper.cn/newsDetail_forward_23505366
https://m.jfdaily.com/sgh/detail?id=1256362
https://m.jfdaily.com/sgh/detail?id=1256362

Figure 6. 43 Square od EVA in the | Figure 6. 44 Bird view of the quarter after
quarter regeneration

(https://k.sina.cn/article_391617706 | (https://web.shobserver.com/sgh/detail?id=13143
9_pe96clead02700nhy4t.html  Last | 27 Last access 17/11/2024)

access 17/11/2024)

6.2.3 Conclusion

This chapter discusses the selection of the case city and sample quarters.

Shanghai, with the longest industrial history in China, the most diverse range of
industries, the largest number of factories, and the highest concentration of preserved
industrial heritage, stands out as the most representative and comprehensive case city
for this study.

The selection of Shanghai's industrial heritage samples was based on the requirement
to meet the characteristics of an urban industrial heritage quarter, and only those that
have undergone regeneration were included. The final 14 samples span a long period
of history and contain a wide range of features, each with its own unique aspects within
the broader context of Shanghai.

The data collection in Chapter 7 will be based on these 14 samples to explore the
relationship between urban context and heritage value.
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Chapter 7. Data Collection and Data Analysis

This chapter talks about the process of data collection and analysis through the
regression model, and analyse the results generated from the modelling. The first
section introduces process of data collection. The second section of this chapter will
display the outcomes of data processing produced by the regression model. The results
will be displayed in the diagram, revealing the impact trend of the indicators on values.
By the end of the analysis, this study also uses a practical example to show how the
result can be used to support decision-making.

7.1 Data Collection

Data collection refers to two processes in this study, which are value score collection
and indicator collection.

7.1.1 Value Score Data

The value variation scores of all the samples are collected through questionnaires.

As introduced in Chapter 4.3.1, each qualified expert participant will score the value
variation of all 14 samples. The questionnaire finally received 196 valid scoring table
sheets.

Each score shown in the following Table 7.1 is the average score of 196 scores
(the same value of the same sample).
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1 | Ferry Waterfront 27.3 8.2 31.2 27.8 15.2 424
2 | Shipyard 1862 69.1 32.3 67.1 40.9 729 178
3 | Puxi Expo Area 549 62.7 458 49.3 26.3 129
4 | M50 Creative Park 63.4 12.6 82.8 29.1 63.1 3.1
5 | Station 1907 57.1 51 55.7 67.5 67.2 8.4
6 | Power Plant Park 75.7 66.4 63.3 815 25.7 84.3
7 | Peninsula 1919 498 21.2 33.1 36.4 40.5 10.2
8 | Jingyuan Fashion Industry 6.2 3.7 27.2 15.1 51.1 -2.9
9 | International Fashion Center 37.8 27.1 24.4 258 76.4 371
10 | Xuhui Waterfront 19.2 22.3 31.2 73.2 18.3 338
11 | 1933 Old Millfun 26.3 3.3 38.7 46.2 13.7 -1.1
12 | West Bund Artistic Center 14.3 10.6 21.2 274 24.1 3.1
13 | Cloud Grain Silo 52.7 234 41.1 619 57.2 214
14 | Jing'an New Business Park 441 19.1 434 34.3 39.2 18.8

Table 7. 1 Value variation scores of each sample. Green coloured scores are the highest

number of each value, blue coloured scores are the lowest number of each value (By author)

According to the score, the Yangshupu Power Plant Heritage Park is evaluated as the
most significantly improved sample after regeneration. The site has preserved most of
the intangible heritage and displays the heritage along the waterfront green belt.

The M50 Creative Park serves as a cluster of creative businesses. The small
businesses on the site have formed an active community, which is considered a
significant improvement in social and cultural perspectives.

As there are no production facilities and machines visible in the 1933 Old Millfun, the
scientific and technological value is rarely improved.

The regeneration performance of Jingyuan Fashion Park is regarded as dissatisfactory,
especially in terms of natural value. However, it is considered to have a decent increase
in economic condition after regeneration.

The Shanghai International Fashion Centre enjoyed the most significant boost of
economic value, and it is now the famous fashion outlet and urban landmark of Yangpu
District.
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7.1.2 Indicator Data

All indicators of the 14 samples will be counted, calculated, or retrieved from resources
following the indicator quantification methods introduced in Chapter 5.2. The full data
list is shown in Table 7.2 at the end of this section. To illustrate how each kind of data
was collected, this part will give examples of the calculation process.

Due to the limitations of sample size and data availability, there is no sample that has
full valid data for all indicators. Therefore, for each indicator, we will select the sample
with the largest data and diagrams for illustration. If more than one sample has the same
data, the example will select the sample of first order from the list. Detailed information,
data resources, and diagrams of all the samples will be included in the Appendices-
Samples Indicator Diagrams and Resources.

In1. Area proportion of elevation change

Area of elevation change o

Inl=
n Total area of the site

The Ferry Waterfront extended the area of the original dock as a sinking plaza

connecting with the office building. The total area of The Ferry Waterfront is 22403m?.
The elevation change area is 8065 m2. (Figure 7. 1)

8
In 1 of Sample 1 = 52403 0.36

In2. Average elevation change degree

Total elevation change

In2 =
" Area of elevation change

For the Ferry Waterfront, the integral of the total elevation change is 25162.8m. (Figure
7.2)

25162.8

In 2 of Sample 1 = 8065 - 3.12
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Area of Elevation Change

Figure 7. 1 Elevation change area | figre 7. 2 Elevation changes section of Ferry

of Ferry Waterfront Inl (adapted | \aterfront In2 (adapted from google map by author)

from google map by author)

In3. Variation of green plot ratio

Post area of greenery — Pre area of greenery
In3 = - %
Total area of the site

According to the historical map, the Shanghai Yangshupu Power Plant Heritage Park
had no green area. After regeneration, this quarter added a large area of greenery
between buildings and along the riverside. The current green space area is 11944m?2,
The total project area of the current site is 35445m?. (Figure 7. 3, Figure 7. 4)

In 3 of Sample 6 = oor¥ ~0 _ 33497
n3of Sample 6 = ———=0.
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Figure 7. 3 Shanghai Yangshupu Power
Plant Heritage Park Area (adapted from
google map by author)

Figure 7. 4 Green space of Shanghai

Yangshupu Heritage Park (adapted from
google map by author)

In4. Variation in the diversity of greenery

In 4 = Number (post types of greenery) — Number (pre types of greenery)

After regeneration, the Shanghai Yangshupu Power Plant Heritage Park became part
of the green belt on the west bank with a wide diversity of green space types, including
a green path, small gardens, riparian green belts, green walls, and plant boxes. (Figure

7.5, Figure 7. 6)

In4 of Sample6=5—-0=5

Figure 7. 5 Power Plant Heritage Park
Garden (Photo by author)

Figure 7. 6 Green types in Power Plant

Heritage Park In4 (Post) (adapted from
google map by author)
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In5. Variation in the rate of open spaces area

Post area of open space — Pre area of open space
In5= - %
Total area of the site

The Shanghai Yangshupu Power Plant Heritage Park did not have public space before
regeneration. Now, it is facilitated with sufficient open spaces, with an area of 18056m?2.
(Figure 7. 7)

In5 of Sample 6 = 20020~ 04 _ 1500
n’5 of Sample 6 = —— - —% = 0.

Figure 7. 7 Open space in Power Plant | Figure 7. 8 Open space types in Power Plant
Heritage Park In5 (Post) (adapted from | Heritage Park (adapted from google map
google map by author) by author)

In6. Variation in the diversity of open spaces
In 6 = Number (post types of open space) — Number (pre types of open space)

The Shanghai Yangshupu Power Plant currently has small squares, inclusive
playgrounds, pedestrian zones around the buildings, and waterfront platforms. (Figure
7.8)

In 6 of Sample6 =4—-0=4
In7. Variation in the rate of waterbody area

Post area of waterbody — Pre area of waterbody "

In7 = 0

Total area of the site
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According to the data collection, no sample has enclosed waterbody areas.
In8. Variation in the rate of water active frontage

I8 Post length of water active frontage — Pre length of water active frontage "
n =
Total site perimeter °

The waterfront of the Shanghai Yangshupu Power Plant was ship docks that were
inaccessible to public users.

After regeneration, the site is actively interactive with the riverside through waterfront
platforms, where people can walk and sit to enjoy the view of the east bank. The total
perimeter of the site boundary is 1180m, with around 52.4% of the riverside being active
frontage. (Figure 7. 9, Figure 7. 10)

1180 — 0.523729

6
In 8 of Sample 6 =

Figure 7. 9 Active waterfront of Shanghai | Figure 7. 10 Water active frontage of
Yangshupu Power Plant (Photo by author) | Shanghai Yangshupu Power Plant (adapted
from google map by author)

In9. Variation of facilities that reduces climate influence on living environment
In 9 = Number (post climate mitigating facilities) — Number (pre climate mitigating facilities)

The Puxi Expo Park has added a walking path with sided shading. It also builds a big
scaled shed on one side of the Skating Park. (Figure 7. 11)

In 9 of Sample 3 =10 -0 = 10
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In10. Variation of facilities that utilize climate resources

In 10 = Number (post climate resource facilities) — Number (pre climate resource facilities)

Solar street lamps were constructed on the site along the walking path and waterside
to reduce energy utilization. (Figure 7. 12)

In 10 of Sample3 =9—-0=9

Figure 7. 11 Sun shading facilities of Puxi Expo Area | Figure 7. 12 Solar lamps of Puxi
(adapted from google map by author) Expo Area (adapted from google
map by author)

In11. Improvement of the environmental quality

In 11 = Average reduction rate (air water soil noise)%

The Power Plant Heritage Park has been mentioned to improve the environmental
quality, with 13.5% pollution reduced one year after regeneration. Reference see
Appendix Samples Indicator Diagrams and Resources Sample 6 In11.

In 11 of Sample 6 = 13.5%

In12. Recycling rate of construction and demolition waste (CDW)

In 12 = Recycle rate of CDW %

The 1933 Millfun has been mentioned that it recycled 8.56% of its construction waste.
Reference see Appendix Samples Indicator Diagrams and Resources Sample 11 In 12.
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In 12 of Sample 11 = 0.0856%

In13. Waste management input

Number of waste collection facilities
In13 =

Total area of the site

For Station 1907, the waste bins and battery recycling points are marked on the map.
(Figure 7. 13)

In 13 of Sample 5 = = 0.000435

9197

Figure 7. 13 Distribution of waste bins and battery recycling point in Station 1907 (adapted

from google map by author)

In14. Variation in the rate of biological diversity
In 14 = Increase rate of biodiversity %
No records are available for any samples of this indicator.
In15. Variation of the industrial heritage quarter boundary openness

Post length of openness — Pre length of openness "

In15 =
n Total perimeter of the site 0
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The Shipyard 1862 was an enclosed shipyard factory, which had hard-fencing
boundaries with only entrances available for staff to access. After regeneration, the hard
boundaries were demolished. The design then returned the riverside space to the public

with a garden area, waterfront pathway, and outdoor dining area. (Figure 7. 14, Figure
7. 15)

556+ 0.5%x331—-0
In 15 of Sample 2 = = 0.809

892

Figure 7. 14 Shipyard 1862 openness before | Figure 7. 15 Shipyard 1862 openness after
regeneration (adapted from google map by | regeneration (adapted from google map by
author) author)

In16. Variation of the density difference between the site and surrounding context
In 16 = Post density difference — Pre density difference

Total architectural gross floor area
Total area of the site

Density = %

Density difference = Density of the site — Density of surrounding area
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Figure 7. 16 Original density of M50 | Figure 7. 17 Current density of M50 Creative

Creative Park (adapted from google map by | Park (adapted from google map by author)
author)

The construction of the surrounding urban quarter progressed gradually with the launch
of the M50 Creative Park. It was nearly empty in the north space, but it has now been

developed into high-rise office buildings and commercial apartments. (Figure 7. 16,
Figure 7. 17)

26895 62518 13175 58698
In16ofSample4-=( )—( )= 2

30500 128000/ \30500 128000
In17. Variation of the textural difference between the site and surrounding context
In 17 = Post f difference — Pre f difference

) . 2In(Total perimeter of the site)
f = fractal dimension = 0

In(Total ground floor area of adjoining architectures) %

f difference = fof the site - f of surrounding area

The fractal dimension around the site's boundaries varies with the construction
conditions. For example, the texture near the Shanghai Yangshupu Power Plant
Heritage Park remain unchanged, but the buildings are integrated into small one within
the site, resulting in greater differences around that part. (Figure 7. 18, Figure 7. 19)
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In 17 of Sample 6 = (

2In(1180) 21n(1180)) (21n(1180) 2In (1180)
611 26519 27582 28016

) = 0.02261

Figure 7. 18 Original fractal condition of | Figure 7. 19 Current fractal condition of
Shanghai Yangshupu Power Plant Heritage | Shanghai Yangshupu Power Plant Heritage
Park (adapted from google map by author) | Park (adapted from google map by author)

In18. Variation in functional diversity of the industrial heritage urban quarter

S
D=1—Zpi2
i=1

l
p; is the proportion of the site occupied by function i
In18 = PostD - Pre D

As the original M50 industry closed many years ago, it had no functions before
regeneration. After regeneration, it was developed as a creative industry park with

diverse functions, including many small studios, offices, retail stores, and galleries.
(Figure 7. 20)

11\2  /10\* /100> [/3\* [/6\°
In18 of Sample 4 = 1—((E) +<E) +<E) +<E) +<%) ) =0.758
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- Retail: shops, markets, boutiques, stores
I oseitaiity: hotels, food and drink service

! - Office: companies, firms, agencies, workspaces

.. - Leisure and Recreation: cinemas, theaters, arenas, game and casino

- Culture: heritage site, museum, gallery, art and culture center, library
= | ,

Figure 7. 20 Functional distribution within M50 Creative Park (adapted from google map
by author)

In19. Variation of the functional distribution of the industrial heritage urban quarter

S2(Post) — S?(Pre)

In19 =
Distance(Average center — Geometric center)

Y Distance(function point n — average centre)?

S2 = spatial dispersion =
p p Number of function points — 1

Average centre = (Average of forizontal coordinates, Average of vertical coordinates)

The functional distribution relates greatly to the site's configuration, which is sparser and
more distant in linear sites such as Xuhui Riverside. (Figure 7. 21)

1846400/(16 — 1)
In19 of Sample 10 = 73 = 1686
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Figure 7. 21 Funcﬁinal distribution within Xuhui Riverside (adapted from google map by

author)

In20. Financial input rate of the urban circulatory system

Budget spent on the circulatory system

In20 = Total area of the site

Shanghai Yangshupu Power Plant Heritage Park has been mentioned for putting
207million RMB into urban circulatory system. Reference see Appendix Samples
Indicator Diagrams and Resources Sample 6 In 20.

20700
In20 of Sample 6 = ——— = 0.584

In21. Variation in the public transport connectivity

In21 = Number of increased public transportation

The Puxi Expo has added three bus stops along the main road of the site. This data can
be accessed based on maps, with pointed stops. (Figure 7. 22)

In21 of Sample 3 = 3

In22. The number essential life service amenities within the site

In22 = Number of increased essential life service amenities
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The site has reserved a large area to use as the terminal for bus and ferry transfers
near the main entrance. (Figure 7. 23)

In22 of Sample 3 =1

Figure 7. 22 Puxi Expo Area stations (Baidu map) Figure 7. 23 Puxi Expo Area bus
terminal (Baidu map)

In23. Heritage landscape.

Conserved area of heritage landscape .
Total heritage landscape

In23 =

Shanghai Yangshupu Power Plant Heritage Park has a coal drop yard and dock, which
have been kept and reused as playgrounds, pedestrian zones and waterfronts. (Figure
7. 24)

1
In23 of Sample 6 = ——— = 0.443
In24. Heritage architecture

24 Conserved floor area of heritage architecture o
n =

Total floor area of the heritage architecture

Traditional architecture in the Puxi Expo Area was preserved but not reused. Although
they still remain closed to the public, front squares and introduction boards visually
highlight the architecture, reminding people of its history. (Figure 7. 25)

In24 of Sample 3 = 100%
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Figure 7. 24 Heritage landscape preserved at | Figure 7. 25 Heritage architecture
Yangshupu Power Plant Park (adapted from | preserved at Puxi Expo Park (adapted
google map by author) from google map by author)

In25. Heritage structure

Conserved amount of physical structure
In25 = 9

Total amount of physical structure

The original silo in Cloud Grain Silo Cultural and Creative Industrial Park has been
preserved as the exhibition centre’s outer structure. (Figure 7. 26)

In25 of Sample 13 = 100%
In26. Heritage machinery
In26 = Number of conserved machines and items

Shanghai Yangshupu Power Plant Heritage Park has preserved 3 riverside giant cranes
and 11 machines. (Figure 7. 27)

In26 of Sample 6 = 14
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Figure 7. 26 Heritage structure | Figure 7. 27 Conserved machines at Power Plant Park

preserved at Cloud Grain | (adapted from google map by author)
(adapted from google map by

author)

In27. Cultural and traditional events frequency

Total events held until research date

In27 =
Total years after regeneration until research date

According to the sample introduction, M50 has been regenerated for 15 years. It has
been mentioned to have 2 memorial events after regeneration. Reference see Appendix
Samples Indicator Diagrams and Resources Sample 4 In 27.

2
In27 of Sample 4 = 5= 0.133

In28. Educational and training programme events frequency

Total events held until research date
In28

~ Total years after regeneration until research date

M50 Creative Park has been mentioned to have 6 training workshops after regeneration.
Reference see Appendix Samples Indicator Diagrams and Resources Sample 4 In 28.

6
In28 of Sample 4 = — = 0.4

In29. Museum of industrial heritage

In 29 = Number of industrial museums
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Puxi Riverside Expo Park has 1 maritime museum.
In29 of Sample 3 = 1
In30. Enhancing the interconnection with the local heritage system
In 30 = 1 (with interconnection) / O (without interconnection)

The Ferry Waterfront has been mentioned to be part of the Yangpu industrial heritage
group, and under the same funding of Yangpu regeneration program. Reference see
Appendix Samples Indicator Diagrams and Resources Sample 6 In 30.

In30 of Sample 6 = 1

In31. Regulation contents that relate to the conservation and regeneration of industrial
heritage sites.

In31 = Number of relevant regulatory contents

Puxi Riverside Expo Park Area has been mentioned to be related to 3 conservation and
regeneration regulations. Reference see Appendix Samples Indicator Diagrams and
Resources Sample 3 In 31.

In31 of Sample 3 = 3
In32. Public participation during regeneration process
In32 = Total number of participants

Puxi Riverside Expo Park has been mentioned as having 36 experts participating in the
planning during the regeneration process. No samples have consulted residential
participants during regeneration. Reference see Appendix Samples Indicator Diagrams
and Resources Sample 3 In 32.

In32 of Sample 3 = 36

In33. Variation in the real estate market

Post average property price — Pre average property price
In33 = %

Pre average property price
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The property price of the surrounding area of Puxi Riverside Expo Park has increased
by 2.73 times. Reference see Appendix Samples Indicator Diagrams and Resources
Sample 3 In 33.

12.7-34
In33 of Sample 3 = 3z - 2.73

In34. Average tourism revenues of the heritage quarter

Tourism revenues per year
In34 =

Total area of the site
Shipyard 1862 has been mentioned to have 68.4million RMB per year in tourism

revenues. Reference see Appendix Samples Indicator Diagrams and Resources
Sample 2 In 34.

In35. Budget for the regeneration process

Total budget of the project
In35 =

Total area of the site

Shanghai Yangshupu Power Plant Heritage Park has been mentioned to have a total of
2906.49million RMB in the budget for the regeneration. Reference see Appendix
Samples Indicator Diagrams and Resources Sample 6 In 35.

290649
35445

In35 of Sample 6 =

In36. Jobs provided during regeneration process

36 Number of jobs provided during regeneration progress
n =

Total area of the site

No records are available for any samples of this indicator.

In37. Job opportunities provided by the site utilization after regeneration

Number of job opportunities provided after regeneration

In37 =
n Total area of the site
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Ferry Waterfront has been mentioned to provide 2100 new jobs. Reference see
Appendix Samples Indicator Diagrams and Resources Sample 1 In 37.

0
22403 0.0937

In37 of Sample 1 =
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7.2 Data Analysis

Following the process of data collection, there will be two sets of data available for
analysis. As introduced in Chapter 4.4, the analysis will use the regression model to
analyse the relationship between values and indicators.

7.2.1 Independent Relationship Analysis

For each heritage value, all the indicators with more than one available data can
generate their own impact trends on the change of its score. The outcome of data
analysis can be shown as a series of impact trend diagrams representing the influence
of indicators on value variation. Therefore, the maximum number of impact trend
diagrams of one value will be 38. For six values, the total maximum number of impact
trend diagrams will be 228.

Due to the large number and the complexity of results, visualizing 38 indicators in a
single value diagram will be too complex and difficult to read. So, this section will choose
a smaller group of indicators for each value as an example to demonstrate the data
analysis results and the feasibility of comparative analysis.

Theoretically, the relationship between each indicator and each value can be analysed
independently. Additionally, depending on the research objectives, researchers can
select multiple indicators as a group for comparative analysis. The selection criteria are
not fixed and may include indicators with the clearest correlations, the most
comprehensive data, all with positive impacts, or those related to a specific contextual
factor.

This part will use the correlation coefficient as the selection criteria. According to
Chapter 4.4, the correlation coefficient describes the intensity of the linear relationship
between two variables. Indicators with only one available data point cannot generate
correlation coefficients and will be excluded.

Table 7.3 below is the correlation coefficient between values and indicators, where a
positive number indicates a positive correlation, a negative number indicates a negative
correlation, and the absolute number means the strength of the correlation.

To clearly and effectively illustrate the impact and interrelationships, the six indicators
with the highest correlation to each value metric will be selected for detailed analysis.
(Table 7.3)
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Table 7. 3 Correlation coefficient table: relation between Value and Indicators. Highlighted indicators are the higher coefficient ones that are selected for analysis (By author)
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It is important to note that the correlation coefficient does not indicate the strength of an
indicator's impact. A high correlation coefficient only signifies a strong relationship,
meaning that changes in A are likely to lead to changes in B. However, the extent of B's
change is not measured by the correlation coefficient. Therefore, the coefficient is used
solely to select indicators suitable for analysis.

After selecting 6 top correlation coefficiency indicators for each value, the analysis will
focus on each indicator's impact trend and compare the impact trends of different
indicators for a value. The outcome of the regression model will show as diagrams,
which is a visualised display and is easy for analysis.

First, independently analyse the trend of each indicator's impact on value.

The impact of some indicators on value follows a linear trend, such as V1-In17, V1-In29,
V2-In31, V3-In23, V3-In27, V3-In28, V4-In17, V5-In34, V6-In3, V6-In17. The slope of
the line represents the speed at which the increase of the indicator influences the
increase of the value. Some indicators show a negative influence on the value, such as
V3-Inl, V4-In34, V5-Inl, V5-In3. This means that if the aim is to increase the value,
regeneration needs to mitigate the change of these indicators.

Analysing indicators with linear trends is a relatively simple and straightforward process.
However, some indicators show a non-linear trend in their impact on value. For the
indicators that the impact trend follows an exponential change, the regeneration is
expected to increase these indicators to get a great improvement in values, such as V1-
In26, V1-In35, V2-In5, V2-In6, V4-In5, V4-In35, V6-In35.

There are some curves that their impact goes up after a plateau period or after a slightly
downward period, such as V3-In18, V6-In6, and V6-In20. This means a substantial
amount of effort is required to increase such indicators before an obvious improvement
in value can be seen.

The influence of some indicators increases first but then reaches a marginal diminishing
effect period or even decreases after a certain point, such as V1-In32, V4-In26, and V5-
In24. The influence of increasing these indicators is not ‘more is better’; the input in
these indicators should be limited within an optimal range.
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In17 Textural difference

In23 Conserved landscape

In26 Conserved machines

In29 Industrial museums

In32 Public participation

In35 Budget for regeneration

Table 7. 4 Impact Trends of Indicators on V1-Historical Value (By author)

All of the selected indicators have a positive effect on historical value. Conservation of
tangible heritage, such as conserving industrial landscape and protecting production
facilities, as well as increasing the regeneration budget, will have a remarkable
promotion on this value. However, the increase in public participation should be limited
to avoid wasting efforts. (Table 7.4)

¥
|

/

af A%
| = &
b

In5 Open spaces area

In6 Diversity of open spaces

In23 Conserved landscape

In31 Regulation contents

In32 Public participation

In35 Budget for regeneration

Table 7. 5 Impact Trends of Indicators on VV2-Scientific and Technological Value (By author)

The selected indicators also have positive impacts; the most influential indicators are
the area and diversity of open spaces. The speed of value increase slows down at the
end of the trend, which means the efficiency of the regeneration budget will reach a
plateau. In practice, the final input of the budget should be balanced according to its

efficiency. (Table 7.5)
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In1 Elevation change area

In18 Functional diversity

In23 Conserved landscape

In27 Cultural events

In28 Educational events

In32 Public participation

Table 7. 6 Impact Trends of Indicators on VV3-Socio-cultural Value (By author)

For socio-cultural value, the elevation change area has a negative impact, which
indicates the regeneration should avoid a great change in landform to increase this
value. The impact of educational events will lead to a great increase in this value. For
functional regeneration, the diversity of the function should reach a certain degree
(approximately over the mid-value of current sample data) to promote social and cultural

value. (Table 7.6)
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In5 Open spaces area

In17 Textural difference

In26 Conserved machines

In29 Industrial museums

In34 Urban tourism revenues

In35 Budget for regeneration

Table 7. 7 Impact Trends of Indicators on V4-Aesthetic Value (By author)

The aesthetic value can be greatly increased with the area of open space, textural
difference and regeneration budget. The number of conserved machines works
efficiently in increasing this value before a specific degree (approximately the value at
75% of current sample data). More conserved machines will then have a negative effect
after this degree. The tourism revenue, indicating the degree of commercialization, has
a negative effect on this value. (Table 7.7)
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In1 Elevation change area In2 Avg elevation change In3 Green plot ratio
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In24 Conserved architecture | In34 Urban tourism revenues | In35 Budget for regeneration
Table 7. 8 Impact Trends of Indicators on V5-Economic Value (By author)

For economic value, indicators relating to the increase of input or the increase of less
profit functions will lead to the decrease of economic value. The percentage of
conserved heritage architecture in the regeneration process should be balanced from
the profit-driven perspective, considering the conservation input and the reuse potential.
(Table 7.8)
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In3 Green plot ratio In5 Open spaces area In6 Diversity of open spaces
.
| . ,/'//
In17 Textural difference In20 Financial input in urban | In35 Budget for regeneration
circulatory system

Table 7. 9 Impact Trends of Indicators on V6-Natural Value (By author)

The natural value from selected impact trends requires sufficient input to achieve a great
increase, especially in public spaces and urban infrastructure. (Table 7.9)

It is also possible to analyse the impact of an indicator on different values
simultaneously. For example, in In35-V1-V2-V4-V5-V6, an increase in In35 (budget) will
have a positive impact on the historic, scientific and technological, socio-cultural,
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aesthetic, and natural values of industrial heritage. The slope of the curve shows that
the impact on different values varies. Meanwhile, the increase in In35 will lead to a
decrease in economic value if the ROI is considered (Return on Investment). Therefore,
the regeneration project should carefully balance the input in the indicators based on
the actual prospect.

7.2.2 Comparative Analysis

After obtaining data from samples (indicator) and applying statistical models for
classification, regression, or other tasks, the data should undergo preprocessing for
analysis purposes (Garcia et al., 2016). For this part, to give an example of how the
indicators of each value can be synthesized in one diagram for comparison, the
preprocessing is to unify the indicator data. The most common preprocessing method
is normalization. The role of normalization is to eliminate the influence of dimensionality,
or to give equal status to the various features of the sample (Huang et al., 2023). The
advantages of normalization are as follows (Patro and Sahu, 2015).

Figure 7. 28 Inl17 in original dimension | Figure 7. 29 IN17 Normalized [0,1]
(Generated by author) (Generated by author)

Improving model accuracy: Normalization can eliminate the dimensional influence
between different features, making the importance of each feature more equal in the
model, thereby improving the prediction accuracy of the model.

Improving model generalization ability: Normalization can reduce the sensitivity of
the model to input data, enhance the model's generalization ability to unknown data,
and avoid overfitting.
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Stable learning process: In some algorithms, such as gradient descent, normalization
can prevent certain features from oscillating during the learning process due to large
values, thereby improving algorithm stability.

Facilitating data visualization: Normalized data is easier to visualize in a coordinate
system, making it easier to observe and analyse data distribution characteristics.

As shown in Figure 7.28 and Figure 7.29, normalization makes no change to the
distribution of In17-V1 but will facilitate comparison with other indicators with different
dimensions in one diagram (meaning they can use the same X-axis).

In addition to independently analysing the impact of each indicator, analysing indicators
that affect the same value together can also reveal important information. In the
integrated diagram, the comparison focuses on the slope of the curves, which
represents the value variation speed of the influence.
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Figure 7. 30 Integrated impact trend for historical value

(By author)

For historical value, In32 has the largest slope before approximately 0.6 x-coordinate,
which means that In32 has the most intense effectiveness. After this range, the slope
of In23 will be the one with a stronger impact. This data indicates that if a certain number
of resources can increase the degree indicators from 0 to 60%, the resource should be
prior to input in IN32. If more resources can increase the indicators by over 60% degree,
then it should choose to increase the In23 for better effectiveness. (Figure 7.30)
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Figure 7. 31 Integrated impact trend for scientific and

technological value (By author)

For scientific and technological value, In31 is the most influential indicator. However, as
regulation contents are difficult to change during a project, the secondary indicator
should consider emphasising In35 before approximately 0.6 x-coordinate when the
impact intense is gradually decreasing. After this point, the effectiveness of In5 and In23
rises similarly for increasing the value (In5 is slightly better than In23 later) and can be
considered according to which one is more feasible during the process. (Figure 7.31)
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Figure 7. 32 Integrated impact trend for socio-cultural

value (By author)
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For social value, the In28 has the leading influence compared with other indicators
before the 0.4 x-coordinate. After this point, In18 rises sharply with the increasing slop.
Therefore, more resources after 0.4 should first consider to improve In18. It is also
important to minimize the change of In1 during the regeneration process. (Figure 7.32)
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Figure 7. 33 Integrated impact trend for aesthetic value (By
author)

To improve the aesthetic value, the resources should consider leaning towards In26
before it reaches the peak at approximately 0.6 x-coordinate. However, the effort should
be limited to this peak point, or it will reduce the degree of value and be a waste of
resources. After 0.6, the In35 showed a great intensity of impact, so resources should
be turned to support the increase in In35. (Figure 7.33)
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Figure 7. 34 Integrated impact trend for economic value (By

author)

In the initial stage of V5-In24-1n34, In34 has a greater impact on V5 than In24. The same
amount of change in In34 will cause V5 to increase more rapidly, so resources should
be considered to lean towards In34 during this stage as it is more efficient. However,
after reaching a certain degree of 0.6 x-coordinate, the same number of resources
invested in In24 will result in better performance compared with In34. Therefore, more
effort should be put into In24 from that point. (Figure 7.34)
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Figure 7. 35 Integrated impact trend for natural value (By

author)
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For the natural value, the influence of In17 works steadily to increase the value at the
first stage. After approximately 0.4 x-coordinate, the influence of In20 rises sharply,
which means if more regeneration resources are available, it should consider prior input
in In20 for more effective performance. (Figure 7.35)

Developers need to select appropriate indicators to deal with and dynamically adjust
resource allocation based on different goals (which value requires to be changed) and
real-time conditions of the heritage site.

In practice, if the resource of the construction can be quantified and uniformed for all
the indicators, the x-coordinates will change accordingly with the scale of the resource
unit. This part will use ‘money’ as the resource to illustrate the actual utilization of this
analysis. Taking V6-In3 (Green plot ratio) and V6-In5 (Open space area) as examples,
this analysis chooses these two indicators whose construction cost is accessible from
the open resources.

Suppose the construction area of an urban industrial heritage quarter regeneration
project is Am?, and the current aim of the project is to increase the natural value of this
guarter only by either increasing greenery or open area.

According to data resources, the construction budget for a total area of 3963m?
community pocket parks is 2883 thousand yuan (KRMB); and the construction of a
900m? outdoor community activity square within a residential area is 525 thousand yuan
(KRMB). (Pudong Government, 2024, KOMPAN, 2024)

3
construction cost (In3) = =0.727 KRMB/mZ

3963

525
construction cost (In5) = 900 = 0.583 KRMB/m2

Therefore, to unify the x-coordinate with construction cost, if the In3 or In5 is increased
from 0% to 100%, will the regression curves be adjusted as shown in Figure 7.36.
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Figure 7. 36 Example of implementation of V6-In3 and V6-In5 from the perspective of
construction cost (By author)

The actual trend of the In5 has slightly compressed. Therefore, on the curve, the slope
rising point will move closer to O point. In the first stage, the increasing speed of In3 is
slightly higher than In5, which means if the budget is limited to 0.109A thousand yuan,
the regeneration should consider increasing the area of the community pocket park. If
more budget can be input, increasing the area of activity squares will be more effective
in achieving the aim of value promotion.

7.3 Conclusion

The result generated from the data analysis shows that the impact trend and the
relationship between different indicators are overall clear and reasonable. The details
of the analysis are an illustrative introduction with representative relationships to the
analysis.

In the analysis, the author proposes the potential reason for the phenomenon. This
process only illustrates the interpretability of the result. However, whether the result can
be interpreted by any individual will not influence its actuality. Quantitative analysis is
significant in exploring non-superficial relationships.

By analysing the relationship, the impact trend is useful in support an effective and
efficient decision-making process, balancing the targets and available resource in
different stages. Therefore, the contextually sensitive regeneration should emphasise
the significance of reflecting indicators dynamically for relative optimal solutions
according to the actual targets of the project.
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Chapter 8. Conclusion

This chapter will give a thorough conclusion about this study, with retrospect to the
achievements and experiences from the research, reflecting on the limitations of the
current study and prospecting the inspirations and potential for future research.

The first part of this chapter will revisit the research questions and objectives, as well
as an overview of the achievements and experiences of the analysis. The second part
will illustrate the benefits of this research, inspire the conservation and evaluation of
urban industrial heritage quarters, and promote the application of mixed-method
research in urban studies. The third section will focus on the limitations of this study,
reflecting on the factors that will influence the research findings through the process of
research design, data collection and analysis. The fourth section will focus on the future
of this topic, illustrating the inspirations that will benefit relevant studies based on this
research and identifying the potential of future practice.

8.1 Conclusion

The trigger point of this research is the relationship between the regeneration of urban
context factors and the change of values of industrial heritage quarters. As such, the
research addresses the following key research question: How does the context of the
urban environment impact the value of industrial heritage sites during the regeneration
process? In order to respond to this research question, this research employed mixed-
method research named as Contextual Sensitivity Analysis (CSA) to evaluate the
relationship between the variation of context indicators and the variation of industrial
heritage values, and analyse the industrial heritage quarter samples in Shanghai to
reveal the impact trend with the specific context.

In this thesis, the research is expected to fulfil the objectives established at the
beginning and be carried out in a logical way to realise the answer to the research
guestion.

1) To understand the meaning and significance of industrial heritage, and clarify the
values of urban industrial heritage quarters.

In terms of this objective, Chapter 2 has gone through a comprehensive literature
study of the definition and connotation of industrial heritage. Industrial heritage
refers to the tangible and intangible relics left from the subsequent production and
industrialisation process after the Industrial Revolution, which possess significant
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2)

3)

historical and cultural values. This study mainly focuses on the scope of industrial
heritage quarters within the urban context. With a combination of urban environment
and heritage characteristics, the future of urban industrial heritage quarters is an
interesting and challenging topic. Therefore, besides the significance of a general
heritage, urban industrial heritage quarters also have a practical significance, which
can be seen as a chain reaction to the process of urban transformation, including
social and economic aspects. Based on the study of the current evaluation system
of cultural heritage and industrial heritage in the background of conservation,
regeneration and urbanisation, this thesis summarised and refined the value
evaluation system to create a systematic guideline for understanding the
significance and potential of industrial heritage.

To conduct an integrated literature study on the basic theories of contextual
sensitivity in urban design and planning, defining what is contextual sensitivity and
how to study it for urban regeneration study.

Looking into the characteristics and values of urban industrial heritage quarters, the
importance of context has appeared to have a great influence on such kinds of urban
environments. Through the development of contextual thinking in architecture and
urban design, contextual sensitivity is a progressive and self-improving theory.
Chapter 3 has gone through a literature study of how the contextual idea has
prevailed in the field of architecture design and urban studies as a way of respecting
and reflecting the urban environment.

Based on a comprehensive understanding of context, this theoretical concept has
developed to address the importance of contextual factors, and the practice of urban
thoroughfare and surrounding communities adopt the Context-sensitive Solution
(CSS) as an approach to highlight context influence and public engagement. The
study of context is also a quantitative method in other disciplines, using
mathematical models for statistical analysis. The theory and application of
contextually sensitive approaches provide great inspiration for the study of urban
regeneration, which then catalysed the development and design of the thesis
methodology framework.

This thesis has proposed the concept of contextual sensitivity in urban regeneration
as an attribute describing the degree of adequate and appropriate respect and
response to contextual issues. This attribute inspires both the practice and research
process of achieving a contextually sensitive urban regeneration project.

To study the detailed context factors for urban industrial heritage quarters from a
regeneration perspective, establishing targeted indicators for assessment.

In the methodology study of the research, Chapter 4 has designed a contextual

sensitivity analysis (CSA) grounded on the concept of contextually sensitive urban

regeneration as an analysis process to study the value variation of urban industrial
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4)

5)

6)

heritage quarters. This framework aims to reveal the impact trend of indicators on
values. This mixed-method research requires a comprehensive study on the
guantification of the assessment indicators.

In Chapter 5, this thesis has processed intensive research on the contextual factors
of urban industrial heritage quarters, understanding how different dimensions of
context change during the regeneration process and what strategies are closely
related to the change. For this analysis, each factor has been broken down into
several representative indicators, creating a 37 indicators’ assessment system, that
can be quantified for data analysis. As the complexity and abstraction of an urban
environment, the indicators are selected and simplified to present the most targeted
information.

To carry out a thorough case city and sample quarters selection, collecting data for
the indicators.

According to Chapter 4, 14 samples are selected from the case city of Shanghai,
covering a wide range of different types, scales and characteristics. Data from the
samples includes value variation scores collected from questionnaires, and
statistics of indicators collected from calculations or resources.

To process the data and carry out the contextual sensitivity analysis. Analysing the
relationship between context indicators and value variation of urban industrial
heritage quarters.

Chapter 7 first introduces how the data was collected in different samples. The data
of samples will be analysed through Polynomial Regression model to generate the
impact trend and the illustration diagrams. The final outcome presents a highly
numeric relationship, indicating the change of contextual factors during regeneration
has a certain degree of influence on the variation of industrial heritage value.

To compare the impact trend between different context indicators on different values.
This comparison helps to balance the cooperation between different context
indicators and identify effective ways to improve a specific value.

According to the general outcomes generated, the individual diagrams will be
integrated into different combinations. The difference in contribution of different
indications, or an indicator to different values. This comparison between impact
trends inspires the selection of higher effective indicators according to different
inputs, supporting the balance of optimal regeneration action in the decision-making
process.

During the process of urban regeneration, a contextually sensitive regeneration usually
requires the cooperation of addressing the complex context issues. This research
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provides a comprehensive study of the regeneration of industrial heritage quarters in
urban context from the perspective of contextual sensitivity. From the research outcome,
the Contextual Sensitivity Analysis (CSA) is effective in revealing the relationship
between two urban variables which inspires further and deeper quantitative urban
studies. Besides, according to the practical example in Chapter 7, this thesis also
explored how the impact trend for a value can assist in regeneration action.

Overall, this thesis is a minor attempt to quantify the relationship between complex
urban context and subjective heritage value. Despite many limitations throughout the
process, the results show a certain degree of feasibility in this direction. From a positive
perspective, as the topic of urban big data has been getting more and more popular
recently, a mixed-method study is expected to be more solidly supported if participating
in interdisciplinary cooperation.

8.2 Advantages of the study

The Uniqueness of Urban Industrial Heritage Regeneration

Urban industrial heritage regeneration is different from other types of industrial heritage
regeneration because of its unique connection to the city. Industrial sites located in
urban areas are often closely linked to the social, cultural, and economic history of the
city, and their regeneration can have a significant impact on the urban fabric and the
community.

The industrial heritage of cities can be seen in the physical structures and infrastructure
that remain from past industries, such as factories, warehouses, and transport systems.
These buildings and sites are often located in central and densely populated areas, and
their regeneration can contribute to the revitalization of the urban core.

The social and economic impact of industrial heritage in cities is also significant.
Industrial sites have historically provided employment opportunities and contributed to
the growth of urban centres. The regeneration of urban industrial heritage can create
new economic opportunities, such as the development of new businesses and
industries in repurposed industrial spaces, as well as new cultural and social amenities.

However, the regeneration of urban industrial heritage is also more challenging than
other types of industrial heritage regeneration, due to the complexity of urban contexts.
Cities have diverse populations, complex social and cultural histories, and intricate
political and economic systems that need to be taken into account in any regeneration
project. The regeneration of urban industrial heritage requires a contextually sensitive

230



approach that responds sensitively to the unique history, culture, and social fabric of the
city, and involves the active engagement of local communities and stakeholders.

In summary, urban industrial heritage regeneration is unique due to its close connection
to the city and its complex contextual factors. The regeneration of urban industrial
heritage sites requires a nuanced approach that is sympathetic to the historical, cultural,
social, and economic factors that are specific to the urban context.

Benefits of Integrating Quantitative Analysis in Urban Heritage Study

A quantitative analysis is unique and necessary when analysing urban industrial
heritage regeneration because it provides a measurable and systematic approach to
understanding the impact of regeneration efforts on the site, the community, and the
surrounding environment. While qualitative analysis can provide valuable insights into
the experiences, perceptions, and emotions of local stakeholders, a quantitative
analysis enables developers and researchers to develop clear and objective measures
of success and to track progress over time.

One of the key advantages of quantitative analysis is that it enables the actions to
identify and measure specific outcomes and impacts of regeneration efforts. For
example, quantitative measures can be used to assess the economic benefits of the
regeneration project, such as job creation or increased property values, as well as the
social benefits, such as improved public spaces or increased access to cultural
amenities. These measures can be compared to established benchmarks or targets to
evaluate the effectiveness of the regeneration project.

Quantitative analysis can also help to identify areas of improvement and to guide future
decision-making. By collecting and analysing data on the impact of the regeneration
project, project planners can identify areas of success and areas where further
improvements are needed. This can help to inform future planning and decision-making
whilst also ensuring that the regeneration project continues to meet the needs of the
community over the long term.

While qualitative analysis can give valuable perspective into the perspectives and
experiences of local stakeholders, it can be more subjective and difficult to measure.
Quantitative analysis, on the other hand, provides a more objective and measurable
approach to understanding the impact of regeneration efforts and can help to ensure
that the project has ongoing potential as a precedent for both future practices and
research.

Therefore, qualitative and quantitative analysis have their strengths and limitations. A
mixed-method analysis is effective and necessary when analysing urban industrial
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heritage regeneration because it takes advantage of both the subjective and objective
views to form a holistic research system to understand the impact of regeneration efforts
and the context factors of the site, as well as guide future research and practice.

Advantages of contextual sensitivity analysis

A contextual sensitivity analysis is a practical and data-based approach when analysing
urban industrial heritage regeneration, focusing on the complex and diverse contextual
factors that are specific to urban areas. Urban industrial heritage sites are often located
in areas that have undergone significant social, economic, and cultural changes over
time, and these changes need to be taken into account in any regeneration project.

This analytical framework necessitates a comprehensive understanding of the historical,
social, cultural, economic, and political elements that have influenced the urban context
of the industrial heritage site. In contrast to other forms of analysis, a contextually
sensitive analysis is crucial for urban industrial heritage regeneration as it allows
planners, developers, and additional stakeholders to comprehend the intricate interplay
between the site, its context, and the community. This examination aids in pinpointing
the particular needs and priorities of the local community and in formulating strategies
customized to the distinct attributes of the site and its surrounding environment. Details
of the advantages listed below show the value and potential for applying CSA in such a
kind of urban study.

Recognition of local context: A contextually sensitive analysis recognizes the unique
social, cultural, and economic context of the site, including its history, identity, and
cultural heritage. The study of a site, especially those with cultural heritages, contributes
to forming a comprehensive and dynamic view to balance the conservation works and
urban development requirements. It also enables the development of regeneration
strategies that are tailored to the specific needs and aspirations of local communities
and stakeholders.

Inclusivity: By engaging with experts or public participants in the regeneration project, a
contextually sensitive analysis can ensure that different voices and perspectives are
heard and multiple urban issues are reflected and incorporated into the regeneration
process. This can help to promote a sense of ownership and pride in the regenerated
site and foster a more inclusive and adaptable regeneration plan.

Flexibility: A contextually sensitive analysis recognizes that urban industrial heritage
sites are complex and multifaceted and require flexible and adaptive approaches to
regeneration. This enables a project plan to respond to changing social, economic, and
environmental conditions and adjust regeneration strategies accordingly.
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Overall, a contextually sensitive analysis is unique and necessary when analysing urban
industrial heritage regeneration because it illustrates the comprehensive aspects and
the interconnection of urban contexts and enables researchers and urban planners to
develop strategies that are feasible and suitable for the specific characteristics of a
heritage site and the surrounding community.

8.3 Limitations of the Study

The thesis provides a comprehensive analysis of the evaluation indicators of urban
industrial heritage regeneration, the results of which can reveal and explain the
relationship between contextually sensitive urban regeneration and value enhancement
of urban industrial heritage quarters to a certain degree. However, there are limitations
due to the time and resources that influence the accuracy and comprehensiveness of
the study.

The first limitation is the classification and selection of evaluation indicators. The existing
evaluation indicators of each factor are selected from the most representative
perspective that targeted the characteristics of urban industrial heritage quarters
specifically for this study. Therefore, they might not be comprehensive and detailed
enough to capture the complete and diverse dimensions. This limitation requires a more
detailed study of the site context from a holistic perspective.

The second limitation is the calculation methods of indicators. The current methods are
often simplified calculation methods adapted from more extensive research, which may
lead to inaccurate or biased results due to a lack of scientific rigour. Future research
should adopt more advanced and sophisticated methods that are appropriate for the
specific context of urban industrial heritage regeneration.

The third limitation is the generalizability of the findings. The analysis in this thesis is
based on samples in Shanghai only, which may limit its applicability to other countries
or regions. To address this limitation, researchers can consider including more diverse
samples from different countries and regions to enhance the generalizability of the
findings from a global perspective.

The fourth limitation is the sample size and types. The samples used in this thesis were
selected and studied based on a literature review and onsite visit. Although they have
tried to cover a wide range of heritage sites of different characteristics, they might still
not be diverse enough to represent different typologies of urban industrial heritage
regeneration. For more comprehensive and convincing results, this research should
consider including more diverse and representative samples to provide a more nuanced
analysis.
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The fifth limitation is the data collection process. Due to the limitations of information
retrieval and data recording, much data, especially the information from the original site,
was absent or not accurate enough.

The sixth limitation is the expertise of questionnaire participants. The questionnaires
only focused on the experts, which was insufficient to best represent the public views.
Besides, as the scores are marked on different aspects by the same group of people, it
should be better to include more experts from different disciplines to mark specific items.
Otherwise, the objectivity and comprehensiveness of the interviewees were not
representative and convincing enough. Future improvement should consider the
expertise, objectivity, and comprehensiveness of participants to provide more reliable
and valid data. It is also important that the next stage of the study is able to gain public
views.

8.4 Future Research

This thesis has provided an innovative perspective for studying the evaluation indicators
of urban industrial heritage regeneration. However, it is essential to recognize the
limitations and areas that need further exploration to enhance the accuracy, validity,
and generalizability of the analysis. The following sections outline the key areas for
future research, addressing the identified limitations and expanding the scope of the
study.

Comprehensive Evaluation Indicators: Future research should seek to develop a more
comprehensive set of evaluation indicators, taking the diverse dimensions of urban
industrial heritage regeneration. This would require an in-depth analysis of context
factors in general urban quarters and integration of the specific characteristics of urban
industrial heritage quarters.

Advanced Calculation Methods: To ensure more accurate and reliable results, future
studies should adopt advanced and sophisticated calculation methods appropriate for
the specific context of urban industrial heritage regeneration.

Expanding Geographical Scope: To enhance the generalizability of the findings, future
research should include more diverse samples from different countries and regions,
considering variations in cultural, political, environmental, and social contexts. This
expansion of the research subjects can also promote a cross-comparison between
different countries and also form a global view to encourage the conservation and reuse
of industrial heritage.

Diverse Sample Size and Types: In order to provide a comprehensive and detailed
analysis, future research should consider including more diverse and representative
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samples, representing different scenarios of urban industrial heritage regeneration with
a wide variety of urban characters. This might catalyse the potential to study such
heritage quarters from the perspective of typology.

Improved Data Collection: For the accuracy and completeness of the data, future
research should employ advanced and reliable data collection methods, addressing the
limitations of information retrieval and data recording encountered in this thesis.

Expanded Expertise and Diversity of Participants: To provide more reliable and valid
data, future research should focus on the composition of the participants and improve
the screening process to ensure the professionalism of the expert participants. The
research method of this study can also be used to study public views towards heritage
sites, targeting more user-focused contextual analysis.

By addressing these limitations and expanding the scope of the research, future work
in the field of urban industrial heritage regeneration can provide more comprehensive
and detailed information for contextual sensitivity analysis, improving the accuracy and
scientific of the result and enhancing the understanding of the logic of relevant issues
and topics. This will ultimately contribute to the development of more effective and
contextually sensitive strategies for preserving and enhancing the value of urban
industrial heritage sites.
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The University of

Nottingham

Faculty of Engineering
Process for approval of research study involving human participants

Introduction

This document describes the process to be followed when planning and obtaining approval for studies involving
human participants within the Faculty of Engineering. This process is based on one previously run within the
School/Dept. M3. The process is administered by the Faculty Research Ethics Committee, and managed by the
Chair of the Ethics Committee and the Faculty Research Ethics Officer. All queries regarding the process should
be initially sent to ez-eng-ethics@nottingham.ac.uk

What is Ethics Approval?

When conducting any study or observation or collecting data about individuals, it is essential that full
consideration is given to ethical issues and that steps are taken to ensure participant well-being throughout the
study.

Participants involved in research studies have a right to:

- Know the goals of the study and who is funding the work

- Make an informed decision about whether or not they wish to participate
- Leave the study at any time if they do not wish to continue

- Know what will happen to them during the study and how long it will take
- Know if they may experience any discomfort

- Know what will happen to the findings

- Privacy of personal information

- Be treated courteously

The University of Nottingham and Faculty of Engineering have an ethics procedure that requires all staff and
students to submit an application for ethical approval before conducting any research study involving human
participants. Members of the Ethics Committee read through study proposals to check that the researcher has
demonstrated that they have given full consideration to ethical issues and that they have provided participants
with appropriate and sufficient information.

Who needs Ethics Approval?

ANY member of staff or registered student of the University of Nottingham involved in conducting any study or
observation or collecting data about individuals MUST adhere to the University Code of Research Conduct and
Research Ethics. Those affiliated with the Faculty of Engineering MUST ALSO comply with the Faculty ethical
approval process before commencing their study.

Ethics application procedure

The attached document outlines the ethics approval process within the Faculty of Engineering. For all
applications required to undergo formal review, applications must be submitted to the Ethics Administrator,
ez-eng-ethics@nottingham.ac.uk The application will then be reviewed by the ethics committee. We aim to
return a decision to applicants within two weeks but the procedure may be delayed if the ethics committee
require further information. Itis the applicant’s responsibility to make sure that applications are submitted in
good time.

THE STUDY MAY NOT START UNTIL ETHICAL APPROVAL HAS BEEN AWARDED
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Information you should give to ALL participants

The following list describes the information that should be given to all participants. Normally this should be given in a
participant information sheet at the beginning of the study, and participants should be required to confirm that they have
understood the nature of the study, and that they are happy to participate.

The following information should be included:

. Details of who will be conducting the study.

. Details about who is sponsoring the study and what the terms of the sponsorship are (i.e. who will 'own' the data
and how the data will be used).

. Details about the nature, purpose and duration of the study. (Participants whose first language is NOT English may
need further explanation of what is involved as their understanding of some of the terminology may be limited).

. What kinds of procedures will be used and what participant will be asked to do.

. Details about any hazards, inconveniences and risks associated with the study.

. What procedures will be followed if a participant is injured. (only needed if risk of injury has been identified)

. What benefits (payments, expenses etc) are attached to the study.

. What they need to do in order to receive the payments described above.

. What procedures will be employed to maintain confidentiality and anonymity (e.g. removing personal details from

data/reports, keeping data in locked files)

. What will happen to the data (how it will be used, how it will be stored, in what form it will be disseminated and if it
is likely to be used for further analysis).

. How you will use photographs or video records (data analysis, illustration purposes, displayed to sponsors/ non-
public academic audiences, printed in public domain documents etc).

. Details about who to contact if questions or problems arise.
. ALL participants must be told that any involvement in the study is voluntary and they are free to withdraw at any

time. You should also explain any consequences for the participant of withdrawing from the study and indicate
what will be done with the participant’s data if they withdraw.
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Faculty of Engineering
Application for approval of research study involving human participants

ALL applicants must provide the following information
The applicant must be the person who will conduct the investigations; each application must be made by one
applicant:

. usually the student in the case of taught or research courses,

. usually the researcher (the member of university research or academic staff) who will conduct the study
in the case of funded research projects,

. usually the principal investigator in the case of applications for ethics approval in advance of submission

of a research proposal
If the applicant is an Undergraduate or Postgraduate taught or research student please complete the

information below. The application must be approved by a Supervisor.
Name of student: Simiao Li Student No: 20109965
Course of study: PhD architecture design (social science) | Email address: SIMIAO.LI@nottingham.ac.uk
Supervisor: Prof. Tim Heath PGR . PGT |:|
MSc |:| uG |:|

If the applicant is a member of university research or academic staff, please complete the information below:
For research staff, the application must be approved by the Principal Investigator

Name: Principal Investigator
(Budget Holder)

Email address: Pl SIgNAtUIe: oo
Title of investigation: .........Contextual sensitive study of urban industrial heritage regeneration.........c.cccce.......
Planned date for study to begin ......... 25/03/2024........oovveiivieeee Duration of Study ......... 10

Please state whether this application is:

|:| New |:| Revised . A renewal |:| For a continuation study

Selection of review process

Please indicate whether the application is required to go forward to the ethics committee for formal review, or,
in the case of projects completed by taught undergraduate and postgraduate students only, whether the
application can be approved by the supervisor under the expedited review process*.

. Formal review, application will be |:| Expedited review, application is approved by supervisor*
submitted to ethics committee * This option can only be selected if the Supervisor is a
member of the Faculty Ethics committee
Approval by supervisor: expedited review

| approve the application as supervisor of this project, under the expedited review procedure.

NamMe Of SUPEIVISOI ... ceeiiieieeieecccctir e e e ccre e e e e SIBNATUIE...ectii e et e e eeeaas Date....cccoveenennen.

Office use only

Date form received: Date decision returned to applicant:
Passed to reviewers: 1. Name..... ettt sttt et e e s (DT | =T

(formal review only) 2. NamM@.......oooiiieeeece et st s ans Date....cveeereiererirerreneen
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Ethical Issues Checklist

The purpose of this Checklist is to facilitate the review process and to identify any ethical issues that may concern the
Committee. It is meant to be an aid to both the researcher and the Committee. Listed below are areas which require some
justification and attention on your part in specifying your study protocol. Please answer each question honestly, giving full
details where required. Answering “YES” to any of the questions will not necessarily lead to a negative response to your
application but it will draw issues to your attention and give the reviewers the opportunity to ensure appropriate steps are
being taken. In expedited review, supervisors should ensure that for any questions where the answer “YES” has been
given, appropriate measures have been taken to maintain ethical compliance.

Applicant’s full name ......... Y1 1= o TN TSRS
You must complete ALL of this section before submitting your application

1 Who is the population to be studied?

* This research will go through regenerated industrial heritage sites in Shanghai, China.

* There will be paper questionnaires for the participants to evaluate the industrial heritage sites. The
paperwork will be delivered by contact people in Shanghai that have been selected.

* The population to be studied are practitioners and professionals who work in fields related to industrial
heritage and urban regeneration in Shanghai, including researchers, designers and planners, developers,
consultants, government and organization employees, etc. And will be anyone who gets the paper
guestionnaire and is willing to take part in the study.

2 Please give details of how the participants will be identified, approached and recruited. (Include any
relationship between the investigator and participants e.g. instructor-student).
* In this study, the participants, as mentioned above, are researchers, designers and planners, developers,
consultants, and government and organization employees who are working in Shanghai.
* Before the study, | have 12 selected contact people from the categories, some are previous teachers and
colleagues, and others are professionals and practitioners recommended by them. | have contacted all of
them, and they are all willing to help me deliver the paper questionnaire.
* Each of my contact people will receive an electric version of the questionnaire. They will print 30 copies
and will deliver the questionnaire to around 30 of their colleagues, while the actual amount will vary across
different contact persons depending on the difficulties in practice.
* After they have collected all the responses from the participants, they will scan the questionnaires and
send them back to me.

3 Will the population studied include any vulnerable members of the public? YES NO
Note: for the purpose of ethics approval this includes participants who are under 18, people who are
disabled or in poor health, and also those who are non-English speakers and may not be able to |:| .
understand the consent forms. (If YES, please give further details)

* Although this study is based in China, | have confirmed that all the participants can read and understand
English. And | will also provide Chinese version with all the questionnaire for their reference.

4 Will it be possible to associate specific information in your records with specific participants on the YES NO
basis of name, position or other identifying information contained in your records? |:| .
5 What steps have you taken to ensure confidentiality of personal information and anonymity of data

both during the study and in the release of its findings?

* This research will be following the Data Protection Act 1998 (UK) and GDPR.

* The consent form does not collect name, contact information, gender, age, etc., but acts as a pre-requisite
to participation in the survey.

* In the study, the questionnaire is designed to be delivered to professionals and practitioners who have
enough experience and a thorough understanding of the topic and can provide rational scores to evaluate
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the cases. Therefore, | will have to record their affiliations, familiar fields, and years of work. In order to
protect privacy, the familiarity fields will be shown as multiple-choice questions, and years of work will be
shown as a general range from which to select. The questionnaire will not record any exact information
(such as name, contact details, gender, age, etc.) except the name of the affiliation.

* The contact people's information will not be shown specifically.

* | will not ask for any personal information from the participants' contact people.

* Participants will be asked to read and tick the paper consent form to confirm their participation and to
give the researcher's permission to use the data collected in the study. They have the right to quit or
withdraw the questionnaire at any time.

* The final result of the questionnaire will be the average data of the scores in the final thesis; all
questionnaire information will not be shown in the thesis and appendix. The original file of the
guestionnaire will be accessed by the supervisor and examiners through private links for assessment
purposes only.

6 Describe what data will be stored, where, for what period of time, the measures that will be put in
place to ensure security of the data, who will have access to the data, and the method and timing of
disposal of the data.

Paper records should be stored in a locked filing cabinet. Digital data should be stored only on a
password-protected computer and/or on a secure server. In accordance with the Data
Protection Act, the data needs to be kept securely for seven years following publication kept
securely for seven years following publication of results. After this time, electronic files will be
deleted and any hard copies will be destroyed.

At the end of a student project, students are responsible for ensuring that all data from the
study is passed on to their academic supervisor/s. The supervisors/s will then have
responsibility for the storage of that data.

During the research, all data will be stored in a password protected filed and stored in a locked filing cabinet
and scanned to be stored digitally on a password protected external hard drive. The researcher and
supervisor will be the only person with access to the raw data.

In accordance with the Data Protection Act and the rule of the University of Nottingham, the data will be
kept securely for seven years following publication of results. After this time, electronic files will be deleted,
and any hard copies will be destroyed.

7 Will persons participating in the study be subjected to physical or psychological discomfort, pain or YES NO
aversive stimuli which is more than expected from everyday life? (If YES, please give further details)

8 Will participants engage in strenuous or unaccustomed physical activity? (If YES, please give further details) YES NO
9 Will the investigation use procedures designed to induce participants to act contrary to their wishes?  YES NO
(If YES, please give further details) |:| .
10  Will the investigation use procedures designed to induce embarrassment, humiliation, lowered self YES NO
esteem, guilt, conflict, anger, discouragement or other emotional reactions? (If YES, please give
further details) |:| .

11  Will participants be induced to disclose information of an intimate or otherwise sensitive nature? (If YES NO
YES, please give further details) |:| .
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12  Will participants be deceived or actively misled in any manner? (If YES, please give further details)

13  Will information be withheld from participants that they might reasonably expect to receive? (If YES,
please give further details)

14  Will the research involve potentially sensitive topics? (If YES, please give further details)

15  Will data be collected which requires potentially invasive procedures (eg attaching electrodes to the
skin) and/or other health-related information to be identified (eg heart rate). If yes please give
details

If you require space for additional information, please add it here and identify the question to which it refers:

YES

YES

YES

YES

NO

NO

NO

NO
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Checklist of information to include with your application:

Please tick the boxes below to confirm that you have included the following information with your submission.
Failure to include the required information may result in your ethics application and approval for start of your
research to be delayed.

Il A brief description of the study design:

number and type of participants

number and duration of activities participants will be involved in
equipment and procedures to be applied

information about how participants will be recruited

whether participants will be paid (state how this will be done)
plans to ensure participant confidentiality and anonymity
plans for storage and handling of data

information about what will happen to the data after the study
information about how any data and images may be used
state whether it will be possible to identify any individuals.

VVVVVVVVYYY

Il Copies of any information sheets to be given to participants (include recruitment information (e.g. adverts,
posters, letters, etc)

Il A copy of the participant consent form

Il Copies of data collection sheets, questionnaires, etc

I confirm that all of the above is included in the application:

As the applicant | confirm that | have read and understand the Ethical requirements for my study and have read
and complied with the University of Nottingham Code of Research Conduct and Research Ethics.

Signature of applicant ........ Simiao L. s Date ....08/03/2024

As supervisor, | confirm that | have checked the details of this application.

1
Signature of supervisor '{ﬂ-

Date 18 March 2024

NB The signature of the supervisor on this part of the application DOES NOT indicate supervisor
approval for expedited review. If supervisor approval is granted then the front page of the application
MUST be signed for approval to be confirmed.



Ethics Committee Reviewer Decision
This form must be completed by each reviewer. Each application will be reviewed by two members of the
ethics committee. Reviews may be completed electronically and sent to the Faculty ethics administrator from a
University of Nottingham email address, or may be completed in paper form and delivered to the Faculty of
Engineering Research Office.
Applicant full name Simiao Li
Reviewed by: B18
Name

Signature (Paper based ONIY) e st st e b s nesaenne s

Date 03/05/2024

|:| Approval awarded - no changes required
|:| Approval awarded - subject to required changes (see comments below)
|:| Approval pending - further information & resubmission required (see comments)

|:| Approval declined — reasons given below

Comments:

n/a

Please note:

1. The approval only covers the participants and trials specified on the form and further approval must be requested for
any repetition or extension to the investigation.

2. The approval covers the ethical requirements for the techniques and procedures described in the protocol but does
not replace a safety or risk assessment.

3. Approvalis not intended to convey any judgement on the quality of the research, experimental design or techniques.

4. Normally, all queries raised by reviewers should be addressed. In the case of conflicting or incomplete views, the
ethics committee chair will review the comments and relay these to the applicant via email. All email correspondence
related to the application must be copied to the Faculty research ethics administrator.

Any problems which arise during the course of the investigation must be reported to the Faculty Research
Ethics Committee



Ethics Committee Reviewer Decision

This form must be completed by each reviewer. Each application will be reviewed by two members of the ethics
committee. Reviews may be completed electronically and sent to the Faculty ethics administrator from a
University of Nottingham email address, or may be completed in paper form and delivered to the Faculty of
Engineering Research Office.
Applicant full name Simiao Li
Reviewed by:

Name S03

Signature (paper based ONIY) e e e resre b e eanen

Date 17/05/2022

|:| Approval awarded - no changes required
|:| Approval awarded - subject to required changes (see comments below)
|:| Approval pending - further information & resubmission required (see comments)

|:| Approval declined — reasons given below

Comments:

Please note:

1. The approval only covers the participants and trials specified on the form and further approval must be requested for
any repetition or extension to the investigation.

2. The approval covers the ethical requirements for the techniques and procedures described in the protocol but does not
replace a safety or risk assessment.

3. Approval is not intended to convey any judgement on the quality of the research, experimental design or techniques.

4. Normally, all queries raised by reviewers should be addressed. In the case of conflicting or incomplete views, the ethics
committee chair will review the comments and relay these to the applicant via email. All email correspondence related
to the application must be copied to the Faculty research ethics administrator.

Any problems which arise during the course of the investigation must be reported to the Faculty Research
Ethics Committee
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evaluation of urban industrial heritage regeneration
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We cordially invite you to participate in our research project. Before you decide whether to
take part, we want you to understand the content of the research, its objectives, subjects,
and what participation would mean for you, through this information sheet. Please carefully
read the information provided in this document, and feel free to contact me or my supervisor
at any time; we will promptly answer any questions you may have. If you wish, you may
discuss the content of this research and the questionnaire questions with others.
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FORE T EEAE R 2T A (ol Tolbagt 7 XS e R m 0 b as e B VA T IR
B) o TORERG S 3-5 2B E, &F 3 RIS RH S IR [ &, Atk
FEIRIE AT R A1) 3 R NCEIAL A 57

This survey will be conducted in two rounds. The first round is a pre-survey questionnaire,
primarily used to select participants suitable for the second round. In the first round of pre-
survey, in addition to this information sheet, you will also receive a Participant Consent Form
(you will need to sign this form if you agree to participate in the study), and a Industrial
Heritage Value Evaluation during Urban Industrial Heritage Quarter Regeneration Pre-
Survey Questionnaire. The pre-survey gquestionnaire will takes 3-5 minutes. Please return
your answers in 3 days, and you will receive your gift voucher within 3 days of returning the
completed questionnaire.
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Based on the analysis of the pre-survey questionnaire results, if you are identified as an
ideal participant, you will be invited to participate in the second round of the questionnaire.
The second round is the value evaluation of listed industrial heritage projects. You will
receive a Background Information document (to explain the value of industrial heritage and
introduce the industrial heritage you will be evaluating), and Value Variation Scoring Table
for Urban Industrial Heritage Quarter Regeneration (where you will score the value variation
of listed industrial heritage projects). You will have 7 days to complete the survey
guestionnaire, and you will receive your gift voucher within 7 days of returning the completed
guestionnaire.

BF5% H i What is the purpose of the study?

TX TG AT 2 3RO T- Ik iy olast ™= i X R AR B 1L S A T (0 — 40 o I B EIR N B AR AE X 1
I X AR T AR A, s b e B b e )8 B A B T IR, AR T I e N7 =
AT B TV = B 35 AR . This survey is a part of my PhD study about urban industrial
heritage quarter regeneration. the purpose of this study is to understand, during the

regeneration, how sensitively the industrial heritage sites responding to the urban context
influences the variation of industrial heritage value.

X% What are the objects of the study?

IR FU B AR T Bl B AR kot 7 X e, ARSI AR T, BT 705 DX Seth s A v Al
PG, WX Seh s 7E P AR T S M E A B %ds . This study will focus on the regenerated
industrial heritage quarters in Shanghai. During the questionnaire, the study will take those
sites as evaluation objects, collecting the data of the value variation of these sites before and
after regeneration.

BiEEs 5HWRMER Why have you been invited?

EHEE S 5ARUCHE R v H AT IEAE BilE T, JF HENFER TENES T,
BT RER, EITE, RO, MU PR SRS IR . ATV AR A 2
PIRENS Jychuiss i Ja Talkast ™ X HIHE AR SR S 3 O M PE7r . You are invited to
participate in this survey because you are currently living and working in Shanghai, and your
job is closely related to industrial heritage, urban renewal, architectural design, urban design,
real estate appraisal, and similar fields. We believe that your work experience and life
experiences can provide targeted and relatively objective assessments of the value changes
in industrial heritage areas before and after their regeneration.

BEARARDASIMAKIHE Do you have to take part?

zH 58 %emEdve. mRERESS, BEREXOMEERUMRE, HFREEE N
BRI ERA. ERRESS, AR AT AR 52 S AT AR i) R e AN SR (AT AT 2] e 1
THEOL TR o XA FEEACH . AR, FRATEK BRI 2 5. 1t is up to you
to decide whether or not to take part. If you do decide to take part you will be given this
information sheet to keep, be asked to sign a consent form and complete the questionnaire.
Even if you decide to take part, you are still free to ask any questions or withdraw at any time

without giving a reason. This would not affect your legal rights. We will appreciate your
participation all the same.
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MRES S5 AR REES What will happen to me if | take part?

1 W F RS A IR M B A A, CLRyretse N o R 70 R SR B 3l . AR A
WAV RN NE BB DGt il . S 5FEAFERMEAL . BFlsf:. Big St
fl¥ & 775, You will need to read and tick the contents of a consent form to permit the
researcher to use the data collected in the study. No detail personal information or

demographic data is being collected in this study. Participants will not be asked to provide
name, email, phone number or other contact details.

2. MREZ 558 AR, EFRER R REE, DUT AR I A AR 7 PR AL A Tl it
AR RE, BREHEE ANER, DO ITA R AHEAR L . B TR L T i
APl AT BE 23 75 S () A5 B SRR, AR UUR A 8 18— A RIS ) SE Al 1) 36 1) 2 AR
FE T8 3 s B AN [R5 T o FRATTHTER GRS B O AR 20 AT 3 s R BN SRR S [ 25
i@, If you participate in the second round of the questionnaire, you will need to read the
information provided to understand the study and the selected sites. Then you will need to fill
out a scoring table for you to evaluate the value variation of all the sites. Because
understanding these industrial heritages and assessing them may require time to review
materials and think, this questionnaire will give you one week to complete. The question
topics focus on the different vectors of the value of an industrial heritage site. You are
expected to answer the questions honestly based on your working experience and
impression of the site.

##H Expenses and payments

Z 5 R UB FEA TG EESAMEAT 9 o BEALSINA KT 7T 76 R 45 1 21 1 2 5 281 2 S 3 B =
WNHETG ) S A B (BE—%2 ¥A5, ZH % ¥50) Participation in this study does not
require any fees. Each participant who takes part in this study and completes the

guestionnaire will receive a Luckin Coffee voucher as a token of appreciation. (First round
15RMB, Second Round 50RMB)

SINA R T XS What are the possible disadvantages and risks of taking part?

FEARWF 7T AN 2 AR 1] g (AR B2 B XU . There will be no possible disadvantages or
risks during the study.

SINARBT T2 What are the possible benefits of taking part?

WS 5AN, BRIRGEN. sAh, FATEVERIEX T SR B B, (HIRA
MK T 78 H 3R AT 115 B AT Re A BT B AR SZ I kit FAE T H T R 2R . AHEFL B AR R
K AESRBERT BRI BT SENE . TP 2 5 E ALK BAH R S SEE A A Bk N+, iR
AW G AT A5 S B BE U WO B AR R, AR AEH &% . You will get an
allowance by taking full participation in this study. Besides, we cannot promise the study will
help you but the information we get from this study may help to understand the factors that
influence the success of an industrial heritage regeneration project. The study is expected to
provide possible design strategies for future regeneration. As all participants here are
expected to be practitioners and professionals from relevant fields, we will be very glad to
see if any information or ideas in this study inspire your work.
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MR A IXBEFA H B What if there is a problem?

AN RIS AT FEHATE A 07 T BE RS, ENSEAT SHEFE N SUAE, AR PRI ) Il 2 8 i 1)t
RETIRAN IR BRI B Br, AT BUR Rk T DR FIE AP A S TAEAN . i
Bk R 7 AOBE X 5 BRI 4. If you have a concern about any aspect of this study,
you should ask to speak to the researchers who will do their best to answer your questions.
If you remain unhappy and wish to complain formally, you can do this by contacting the

School Research Ethics Officer. All contact details are given at the end of this information
sheet.

S INX TR BB 2% Will your taking part in the study be kept confidential?

WAV GG E AR AL S, P 8 T HE B IR % 4L B . We will follow ethical and
legal practice and all information about you will be handled in confidence.

INREIAWTTT, HiE T DR R TTHLT T RPN o 2 EE/ AW ek E8dE . vk
AT S IEFIBET, RN R WA R SRR . rf X N AN A RS 5% 6
R L5, AT RS 1 EATiX— X% . If you join the study, the data collected for the
study will be looked at by authorised persons from the University of Nottingham who are
organising the research. They may also be looked at by authorised people to check that the
study is being carried out correctly. All will have a duty of confidentiality to you as a research
participant and we will do our best to meet this duty.

WA RE AR, ABURERA NS (4. Fle, Yenl, bk, BiESi5E) o £t
FoALE S A B A O 5 0 1] I B BT A A SR AR DR, FE T T DUR S N BB % 2R A7 . The
guestionnaire is anonymous, and will not collect your personal data (name, age, gender,
address, telephone number, etc). All information which is collected about your responds
during the course of the research will be kept strictly confidential, secured within the
University of Nottingham.

OB EAE TN BT 2 DR B, an SR8 m) FRAT 102 B AT AT A5 B R A 1R it X s A NAFAEAT:
A U, AT AT BE A5 A W B e i 2 W AR5 X — 1% &L . Although what you say in the
interview is confidential, should you disclose anything to us which we feel puts you or
anyone else at any risk, we may feel it necessary to report this to the appropriate persons.

MRELRELES 582 What will happen if | don’t want to carry on with the study?

Lz 5 2R, BaTLEEN R, THREEME D, B ASRmEREENA . Your
participation is voluntary and you are free to withdraw at any time, without giving any reason,
and without your legal rights being affected.

AR What will happen to the results of the research study?

WHFLas R A N R BT R ) — 867, AR g0 [, X Eegs R0k e — Lo i)
FlE &g & Aii. The results of the research study will form a part of my PhD thesis in
the case study chapter. It will also be published in some journals or conference papers.

Page 4 of 5
P1S/GDPR Privacy Notice Final Version Sept 21



BRI AT BHHMIRE Who is organising and funding the research?

XL TG T DOREH R, WHEZ AR5 4 3CFF. This research is being organised by
the University of Nottingham with no funding.

A B AN Who has reviewed the study?

W T DR A R — MO AR Z i (REC) MBI HE. AR CA 3k
3 718 T DUORS: TSRt iR B 2 i 2 AR B P4 . All research in the University of
Nottingham is looked at by a group of people, called a Research Ethics Committee (REC).

This study has received a Favourable Ethical Opinion by the Faculty of Engineering
Research Ethics Committee of the University of Nottingham.

ELERBMNBERHFR Further information and contact details

it N\ 1 Researcher: Z5{E#% Simiao Li ( SIMIAO.LI@nottingham.ac.uk )

Tl Supervisor/Pl: # « A5 Wi ##% Prof. Tim Heath ( tim.heath@nottingham.ac.uk )

B TR University of Nottingham, T F£% ¢ Faculty of Engineering, #ff 7{2# Research
Ethics Officer: Dr Ed Morris, david.morris@nottingham.ac.uk
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Background Information

R TR B A A AR BEAS IR T T 5 I R BE TS A5 2 o AEBLIRIE T, SR 58 e — T
BIE, X b CeE AT s X O AT PPAG o R BRI L8 Tk s
G AR (RREMESRTHERMERID 3T70. ATRPR E Jo /i 4 Tl ™ i)
WHELERE, LA N TR S BAR TS T HEAT PPAG o I e 152 T TR Ao 21, R RE g X
T RIS PRAS B0 N B REATIR AN B AR AN B % o R4k, BORLE A fa E A 4 52 AT Tl st
X B, FESEUEAR SR s B BURIIE, [T ARG W G Rt ARt 4T 40
HMIAE BAEE,  DARA IR 28 T ™ (R

This document aims to provide you with key background information necessary for
this research. In the study, you will complete a questionnaire to assess the value of
urban industrial heritage areas in Shanghai that have been regenerated. You will be
asked to rate the change in value of these industrial heritages after their
transformation (whether an increase or decrease in value). This material will first
introduce the dimensions of industrial heritage value and the specific aspects that
need to be considered for assessment. By reading the introductions in the following
table, you will gain a deeper understanding and consideration of the aspects you are
about to evaluate. Additionally, the document will briefly introduce the selected urban
industrial heritage areas and provide relevant website links and sources of information,
allowing you to further explore these industrial heritages based on your interest while
completing the questionnaire.
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Value

Evaluation Aspects

Historic Value

Age and Longevity

Relates to historical events and people

Significance in the history of industrial
development

Significance in the history of regional and
national economy

Significance in the history of urban
development

Significance in the history of architectural
development

Records and presents of history true and
comprehensive

Rarity and Representativeness

Scientific and
Technological
Value

Innovation and advancement in science

Innovation and advancement in
production skills

Innovation and advancement in
production process and management

Innovation and advancement in industrial
architectures and structures

Records of science and technology true
and comprehensive

Socio-cultural
Value

Influence on relevant communities and
societies

Significance as a symbol of place
identification




Influence on collective memory
Significance in tradition and custom
Influence on policies and regulations
Significance for education and research

Aesthetic Value Public preference for industrial remains
Visual impact of architectures

Visual impact of structures and facilities
Visual impact of landscapes

Economic Value Location and transportation
Structural and spatial adaptiveness
Potential for tourism promotion
Potential for market promotion
Potential for employment promotion

Natural Value Significance of current eco-system and
bio-system
Potential for environmental improvement

a) Historical Value

Historical value of industrial heritage refers to the importance and usefulness of the
record relating to industrial activities that is retained for the purpose of history. It is
regarded as the linkage between past life and present. The history of heritage has an
illustrative function, which relates to the visible heritage that can demonstrate the
unique evidence of a historic period.

For industrial heritage, historic value aids the interpretation of the industrial past, the
development of modern civilization, and the tradition of human manufacture. Both
visible and invisible pieces of evidence, the physical factory sites, relevant structures
and pieces of machinery, product activities, and livelihood, contribute to a memorable
development history. Based on current value study, historical value of industrial
heritage can be considered from the following aspects:

Age and Longevity: Age and longevity refer to whether the heritage has a long
history and the period of its existence, which has the ability to show the origin and the
development of industrial practices over long periods.

Relates to historical events and people: The history of industrial heritage is always
highlighted by notable historical events or individuals, which usually mark the
meaningful moments of the development of the industrial site.

Significance in the history of industrial development, regional and national
economy, urban development, and architectural development: Industrial heritage
used to play an important role in the industrial, economic, and spatial development in
the history of the city and the country. For the history of industrial development, the
significance of industrial heritage considers its contribution to the specific and its
relevant industries, how it impels the form, transformation and development of those
industries and whether it has a continuous influence on the condition of those
industries now. Industrial heritage sites, as mentioned before, their original production



capacity may have an influence on the regional and national economy, contributing to
the increasing of investment and local GDP. Within the urban context, the rise and fall
of industrial heritage indicates the transformation of urban texture, recording how
industrial sites formed, planned, extended and decreased with the development of the
modern city. Moreover, the configuration and structure of industrial architectures were
in continuous development to serve the spatial requirement of the production process,
which may influence the design and construction of future industrial buildings and
even modern architectures.

Records and presents of history is true and comprehensive: This aspect relates
to the authenticity and integrity of an industrial heritage site, whose ability to truly and
comprehensively present historical records and physical evidences of the site.

Rarity and Representativeness: Rarity talks about how unique the heritage is, and
representativeness relates to whether it can exemplify key characteristics of its kind
within a particular period or area.
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b) Scientific and Technological Value

The industrial heritage is of “technological and scientific value in the history of
manufacturing, engineering and construction”. Scientific and technological value is
the main value that distinguishes the key characteristics of industrial heritage from



other kinds of cultural heritage. Contemporary technology and science are
accumulated outcomes which are developed based on previous works. Based on
previous developments in science and technology, industrial heritage plays a
significant role in presenting achievements in skills, knowledge, and experiences. For
industrial heritage, conservation and expression of science and technology aspects
contribute to the heritage authenticity and integrity. In addition, the preservation and
utilization of industrial remains during the heritage redevelopment process, such as
restoring facilities and structures, pollution control also need to be considered in a
sustainable and technological way.

Innovation and advancement in science, production skills, production process
and management, and architectures and structures: The development of industry
and the development of basic and applied sciences were mutually promoted, such as
material science, engineering, chemistry, etc. These innovations drove industrial
efficiency and capacity, leading to widespread technological progress. This attribute
refers to the efficiency and effectiveness of production technology and engineering
skills, which showcase the ingenuity of craftsmanship, the creation of production
methods, and the efficiency of engineering prowess. The business management
models of industrial companies are also needed to consider the creativity and
innovation, some of which can also impact the operation and management procedure
of contemporary businesses. Besides, advancement also exists in the design and
construction of industrial architecture and structure. Industrial heritage sites include
architectural innovations that enabled new forms of industrial activity, such as
large-span structures, prefabricated buildings, and integrated complexes.

Records of science and technology is true and comprehensive: Accurate and
comprehensive records of the scientific and technological development and activities
that relate to the production process and development of industrial sites are important
to show why the industrial heritage is contributive and what achievements it led to.
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c) Socio-cultural Value

The social and cultural importance of industrial heritage lies in its ability to record
history, memorise the stories of people’s lives, and deliver a sense of belonging,
which have deep attachments with the lifestyle in a local and national scale. Industrial
heritages are of social and cultural value as they “testify to the ordeals and exploits of
those who work in them”. Assessing the socio-cultural value of industrial heritage
means considering its contribution to forming place identification, connecting the
lifestyle of present generations with the industrial past, and providing intangible
evidence for social development. The study of heritage significance often involves
complex social and cultural aspects, intertwined with various abstract concepts and
theories. This complexity arises from the multifaceted nature of heritage, which
encompasses historical, social, cultural, and emotional dimensions that are deeply
interwoven and context-specific. Based on existing heritage assessment studies, this
value will be considered according to the aspects of community, identification,
collective memory, tradition and custom, policies and regulations and educational
potential.

Influence on relevant communities and societies: Industrial heritage sites often
play an important role in the establishment and evolution of communities. The rise of
industries typically led to the formation of new living quarters, towns and cities,
attracting workers and their families to settle down around the workplace. Over time,
these industrial quarters can transform into communities with unique cultural identities.
Industrial heritage quarters relate to the historical and cultural background of a
community and generate shared working and living experience, forming a sense of
belong among residents. This sense of belonging contributes to the continuous
potential of industrial heritage conservation.

Significance as a symbol of place identification: Place identification refers to the
process through which individuals or communities themselves differentiate a specific
location from others, acquiring a sense of belonging and meaning from that place.
Place identification of industrial heritage relates to the emotional connections of
society or community to industrial remains and sites. Generally speaking, public
understanding of place identification can be influenced by commemorative and
spiritual factors which closely relate to the continuity of sociocultural activities, as well
as the survival of historic fabric which provides physical evidence of the activities and
events. Industrial remains have created a durable and long-lasting emotional
attachment with local dwellers, and have established a sense of identity in the
memory of people associated with them. The identification of industrial heritage is
largely associated with people who have lived, worked, benefited or even been hurt
through the process of production activities. This symbolic place with a unique place
identity is essential in preventing the neglect and destruction of industrial heritage.
Industrial heritage sites always have impressive characteristics that are easily
identified and remembered. For most such quarters, industrial buildings and



structures are visually attractive for their massive scale and configuration. They are
usually referred to as a symbol of a period of time, a snapshot place of events, or
simply a place that people use for location.

Influence on collective memory: Industrial heritage sites serve as tangible links to
the past. People and communities that are closely related to or involved in the history
of the industrial heritage site have strong emotional links with this specific urban
environment, including shared experiences and stories and also consensual values
within a specific community. Some industrial heritages have deeply impacted the
lifestyle of a certain group of people, leaving them with indelible memories. Industrial
heritage can be seen as a complicated mixture of people and places, practices and
processes. Compared with the traditional community, industrial heritage quarters are
new models of workplace-centred human settlement, whose development and decay
have a deep impact on the formation of the modern urban context. The contribution of
regeneration is not only shown in the preservation of physical elements and storage of
old memories but is also highlighted in the potential of accumulating and generating
new memories among the communities. However, some of the emotional attachment
to an industrial heritage is not always positive of former spirit and pride. In fact, it
might relate to unpleasant memories, such as safety accidents, pollution issues, job
loss, community destruction, or simply fear of the future. The negative aspects of the
industrial heritage are also important in making people the reflection of past mistakes,
which is the impel of technological, managing and social development.

Significance in tradition and custom: Industrial heritage sites contribute
significantly to regional and national traditions and customs. They often host cultural
events, festivals, community gatherings, and educational programs that celebrate
industrial achievements, technology advancements or successful labour movements,
reinforcing traditional practices and community bonds. Activities and lifestyles left
from the industrial age may also have a profound influence on local customs, such as
the use of tools, food habits, time schedules, special daily ceremonies, etc. It might
also generate some long-lasting traditional skills and living habits that are influenced
by production and working activities.

Influence on policies and regulations: The political significance of industrial
heritage illustrates how the protection and regeneration attempts are impacted by
policies, as well as how the actual practices influence the formulation and adjustment
of policies. With the growing focus on industrial heritage, many countries and cities
have developed conservation and regeneration guidelines, including perspectives on
value assessment and list designation, architecture conservation and reuse, and
urban development. The regulations and principles illustrate the significance of
industrial remains and landscapes, promoting local and national actions to maintain
the existence of industrial heritage. On the other hand, the development and
regeneration of urban industry influence the transformation of land use patterns and
labour structure. During the process of preservation and regeneration, practical
experiences also raise guidelines and policies to address previous issues and guide
future actions.



Significance for education and research: The original educational and academic
significance lies in the capacity to gain knowledge from the industrial past through
archaeological techniques. Nowadays, it can also refer to the potential of promoting
public awareness of industrial history and the continuity of industrial culture through
tourism, education and training. Besides, the research and educational value of
industrial heritage is high in the science and technology of industrial production and
management. They are the wisdom left from industrial civilization and are worthy of
being inherited and passed through generations. The continuity of technology and
skill relies on the opportunity for research and training. The research on industrial
archaeology and technological history contributes to the comprehensiveness of
heritage records. With training and education activities, knowledge and skills are more
likely to maintain their activeness in the long term.
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d) Aesthetic Value

Industrial heritage also has aesthetic qualities concerning architecture, design and
planning. This value tends to be specific to time and cultural context, but not always
culturally exclusive as a visual impact.

The beauty of industrial architecture is appreciated as a perfect combination of
function and form. And this aesthetic value comes from the purity of structure and
fabric.

The aesthetic value also exists in other derivative art forms and genres such as
artworks, literature, movies and films, etc. The aesthetic style of steampunk is largely
derived from the visual and thematic elements of industrial and post-industrial
machines, architectures and cities. This includes the co-existence of advanced
technology with decaying urban landscapes, reflecting both the rational order of
industrial progress and the chaotic beauty of urban decay.

The industrial architecture, structure and landscape have outstanding industrial
aesthetics. Considering the style, structure, configuration, space, fabric, detailing, etc.,
the urban quarter with industrial relics is of unique visual attractiveness that figurate
the power of technology and machinery. Even though some of the sites have been
abandoned, the ruins are also valued for the beauty of dilapidation.



Public preference for industrial remains: Public preference for industrial remains
reflects an appreciation for the historical and cultural significance of industrial heritage
sites. These preferences can be influenced by the site's historical importance,
nostalgia, and social impact. When people value industrial remains as part of their
cultural identity and cherish the sites for collective memories, the preservation and
regeneration activities are more easily forwarding. Such preferences highlight the
importance of engaging local communities and reflecting social requirements in
heritage conservation efforts.

Visual impact of architectures: The visual impact of architecture in industrial
heritage sites relates to the aesthetic evaluation of the design, form, and details of the
buildings. Industrial buildings, such as factories and warehouses, are often designed
into unique architectural styles characterized by functional requirements and robust
materials. Their preservation can enhance visual attractiveness and place
identification of the heritage site, serving as a recognizable landmark within the urban
context.

Visual impact of structures and facilities: The visual impact of structures and
facilities at industrial heritage sites relates to the impressiveness of machinery and
infrastructure that supports the production process, such as cranes, tanks, silos, pipes,
etc. These structures can be visually striking and symbolize productional and
technological advancement.

Visual impact of landscapes: The visual impact of landscapes in industrial heritage
sites relies on the overall aesthetic of architecture and structures, together with the
landform characteristics and environmental quality of the surroundings. Industrial
landscapes play a crucial role in supporting the production, excavation, and shipment
requirements. From the perspective of urban regeneration, landscapes can soften the
visual impact of large-scale industrial buildings and structures and provide open
space for people.
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e) Economic Value

In a broad sense, the economic value of industrial heritage can be understood as the
benefit generated in the process of heritage-related activities, including research,
conservation, regeneration, utilization, etc. One special economic factor that industrial
heritage should consider is the productivity of the original function if its original
industry is still functioning. This value is more of the profit-lead allocation and
utilization of heritage resources, which usually leads to financial results.

The benefit of industrial heritage is “included in the modern economic activities being
combined with new economic form and highlighting nonnegligible financial value”
during the process of urban transformation. As catalysts for urban development,
tangible buildings and landscapes are physical resources for reuse and regeneration.
Intangible heritage with outstanding cultural identification also stimulates the creative
industry and tourism.

Location and transportation: The location of industrial heritage sites significantly
impacts their economic value. The location near functional centres and easy access
to transportation hubs promote the attractiveness of redevelopment and increase the
land value for the real estate market. Industrial heritage quarters can benefit if they
neighbour commercial, economic and political centres in the urban context. The
convenient connection to transportation networks also enhances the tourism,
investment and regeneration potential of the site.

Structural and spatial adaptiveness: A well-preserved industrial heritage quarter is
a spatial resource for urban regeneration, as it provides large-scale open areas and
completely structured buildings. For one thing, the relatively large-scale spaces of
industrial buildings and structures provide the potential for multi-functional
development. The mixed-use strategy of heritage quarters promotes economic vitality
and increases land value. For another, proper reuse of the land, structures and
materials can greatly diminish the construction waste and budget.

Potential for tourism promotion: As a unique urban landmark, an industrial heritage
guarter is attractive to tourists who are interested in industrial history and culture.
During the urban regeneration, the redevelopment of the site is expected to make it
more convenient to access and more impressive to experience. Even without



considering admission fees for industrial heritage, the consumption of relevant
tourism services also greatly boosts the local economy. With the idea of encouraging
industrial heritage tourism prosperity, the UK and European countries have
established industrial heritage trails to revitalize the heritage sites systematically.
Many cities in China have also launched industrial heritage tourism programmes to
encourage the active development of industrial heritage quarters.

Potential for market promotion: In the urban environment, industrial heritage sites
can be regarded as a catalyst for the commercial market and real estate market as
the refurbished quarters usually offer ideal places for creative industries and high-end
residential blocks. During the regeneration process, the holistic improvement of the
guarter might stimulate the local economy, increase land value and attract
investment.

Potential for employment promotion: Regeneration of industrial heritage sites has
a great influence on economic value from an employment perspective. Developed
sites can provide various types of job opportunities. For the development stage,
heritage projects require the participation of designers and planners, conservation
specialists, construction workers, etc. The utilization stage should consider the
operation, maintenance, and management of the heritage and property, as well as
generate relevant job opportunities. For some living industries, the revitalization of the
guarter might increase the scale of the original business and call for more workers.
After the adaptive reuse of industrial buildings, many regeneration plans for office
properties, inviting new companies and employment. Besides, the development of
related tourism also promotes the prosperity of the hospitality industry and creative
industry around the quarter.
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f) Natural Value

Industry is a kind of human activity that may have great environmental impacts. Some
production activities relate to the excavation, utilization and processing of raw
materials, which closely interact with natural resources and their surrounding
environment. For those relying on natural resources for transportation and energy,
like canal heritage and dock lands, industrial heritage also brings a unique ecological
system to the city with water features and greenery.

Many industrial heritage sites are regarded as toxic and polluted brownfields.
Therefore, the regeneration of industrial sites is beneficial for reactivating
environmental resilience and improving biodiversity. Heritage quarters that closely
interact with natural resources, such as water systems and green lands, contribute to
the holistic improvement of the city’s living environment.

Significance of current eco-system and bio-system: The significance of the
current ecosystem and biosystem in industrial heritage sites lies in their ability to
support biodiversity and provide ecological functions within urban context. These sites
often resulted from minimal human intervention during the post-industrial period and
were gradually reoccupied by various plants and animals. These ecosystems
contribute to environmental quality, micro-climate adjustment, and serve as green
spaces for urban residents.

Potential for environmental improvement: Industrial heritage sites benefit the
natural environment by transforming polluted or degraded areas, preserving urban
green systems, and providing ecological corridors. Methods such as mitigating site
pollution and constructing green infrastructure not only restore ecological balance but
also contribute to the overall environmental health of urban areas.

6. HARYHE
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The Dongjiadu Shipyard, the first modern shipyard in Shanghai's history, was
established in 1853 and operated until the mid-1990s. The Dongjiadu Shipyard
Exhibition Hall project utilizes the main structure of the Maritime Building as a
landscape-style extension facing the Huangpu River, serving as a symbol of Chinese
maritime. This shipyard was closed in 2005, and all the buildings were demolished in
2010. Luckily the original dock landscape was kept. In 2015, the regeneration project
was launched with the development of the east bank. The site was developed into
the headquarter of China Cosco Shipping Corporation Limited. While preserving the
dry dock's original historical features, the project has created a connected green
space as part of the city's green belt.
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Shipyard 1862 is a landmark industrial heritage renovation project located in
Shanghai, China. Originally established by British ship merchants as a shipbuilding
factory in 1862, this historic landmark has been meticulously transformed into a
multifunctional space that integrates art, culture, and commercial functions.
Shipyard 1862 retains the original industrial architectural features, such as the large
spaces and steel structures, while incorporating modern design elements, making it
a platform for showcasing modern design and cultural exchange.

TLrg AL A5 il i
KSR -TH PR
JENEAT

The Jiangnan
Machinery
Manufacturing
Bureau - Puxi
Riverside Expo
Park Area

M

Shipyard

YTt ]
Museum Park

LR HIE S, MR FNLERS, MOLT 1865 4F, &I wAVE S8 5 [l i 7
0 B R IR AR o VTR ML A3 Jay 10 5300 5 2 2 i 5 i AR L
[z, FEBCRILEIEN TS . %)X T 2008 456, FEIFRIA T 2010
. ZXERE T =S, AR oS e, AT
JeoRiE B — A, 5N SOE A AR L TR B E T M O B O
TR MG A T — — rh A

The Jiangnan Machinery Manufacturing Bureau, also known as the Shanghai
Machinery Bureau, was established in 1865. It was the largest modern military
enterprise formed during the Self-Strengthening Movement of the Qing Dynasty. The
early factory buildings of the Jiangnan Machinery Manufacturing Bureau were
among the first modern factories of the time. It served as the predecessor to the
Jiangnan Shipyard. The factory area was closed in 2008 and was planned for Expo
2010. The area has preserved three docks; one has been designed as the Submarine
museum, one is parking the Yuanwang-1 Survey Ship for display, and another is
reused as the Skateboarding Center. The original manufacturing shed was preserved
and reused as the ship museum CSSC Pavilion
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M50 Creative Park is located on Moganshan Road in Putuo District, Shanghai.
Originally the Shanghai Chunming Worsted Mill, it began transitioning into an art and
creative park in 2000. In July 2011, Shanghai Chunming Worsted Mill was renamed
Shanghai M50 Culture and Creative Industry Development Co., Ltd., with the park
covering an area of about 36 acres. Starting from 2008, the Fashion Division of
Shanghai Textile Group and the management team of M50 Creative Park proposed
innovative concepts for M50's brand building. The strategy was to shift from subject
to object and from physical entities to carriers, intending to use M50 Creative Park
as a foundation. By fully leveraging the park's resource aggregation capability and
the resources gathered, the goal was to elevate M50 to a higher level, creating a
brand centered around "art, creativity, and life."
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China's earliest railway freight station, Nanpu Station, has been transformed into
Shanghai's new landmark of lifestyle, "Station 1907 Qidian" (abbreviated as "Qidian
1907"), becoming a beautiful sight along the Xuhui Riverside. Qidian 1907 not only
preserves the century-old railway tracks, green bricks, station wall lamps, and
wooden canopies but also a century-old Chinese tallow tree in front of the plaza. The
century-old railway tracks, platforms, station buildings, and warehouses, after
undergoing restoration, have been given a new lease on life.
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Yarn Factory

Named after the Wusong Dachung Hua Yarn Factory built in 1919, this centennial
establishment, once a prominent figure on the Shanghai scene, has transformed into
an international cultural and creative park. The park's architecture is a fusion of
Chinese, Japanese, and European styles, including six buildings that have been
designated as outstanding historical conservation buildings. It still retains historical
elements from its past, such as textile machines, conveyor tracks, and a clock tower.
The park houses over ten distinct experiential spaces, including the Yang Mingjie
Industrial Design Museum, Bluestar Boxing Gym, Vanke Baking Life Pavilion, and
pottery artists' studios, among others.
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The Shanghai Sack Factory, originally established in 1920 as a Japanese-owned sack
factory, is located along the banks of the Suzhou River. The existing historical
structures include a two-story gabled warehouse and a four-story tower. The
warehouse is constructed with brick and timber, while the tower features a steel-
reinforced concrete structure. The warehouse area was redeveloped in 2009, and the
tower area was regenerated in 2016.
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Fashion Center, originally the Shanghai No. 17 Cotton Textile Factory, is located at
2866 Yangshupu Road. Its predecessor was the Yufeng Yarn Factory, established in
1921 by the Japanese Yufeng Textile Co., Ltd. As an outstanding historical
conservation building that spans nearly a century, it documents the development
and changes of the textile industry in Shanghai and across China. Following its
successful transformation, the Shanghai International Fashion Center now spans
approximately 130,000 square meters. With fashion as its core concept, it integrates
creativity, culture, and modern service economy, further leveraging the city's unique
characteristics and resource advantages. It ingeniously blends the historical essence
of the century-old building with the cultural depth of modern fashion.
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The Beipiao Coal Wharf, established in 1929, is located on the west bank of the
Huangpu River, west of the Shanghai South Railway Station. The shoreline is
approximately 515 meters long. It served as a specialized dock for coal unloading at
the Shanghai Port, handling coal transportation from various locations in northern
China as well as coal transshipment tasks for regions like Jiangsu, Zhejiang, and
Fujian. It supported over 60% of Shanghai's industrial and civilian coal supply. By
2008, the annual throughput of goods was about 14 million tons. The site closed and
planned for regeneration in 2009, and has now been transformed into an open public
green space, including an art gallery.
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Located at No. 10 Shajing Road in Hongkou District, Shanghai, the 1933 Old Millfun
was funded by the Ministry of Works in 1933, designed by a renowned British
architect, and constructed by a famous Chinese construction firm of the time as the
Shanghai Municipal Council Slaughterhouse. The architecture of 1933 Old Millfun
blends Eastern and Western characteristics, with the overall structure displaying the
style of an ancient Roman basilica. Depending on the season, time, and viewing




angle, 1933 Old Millfun always presents a distinct charm. At that time, there were
only three slaughterhouses of this scale and layout in the world, and 1933 Old Millfun
is the only one that remains intact today, with the others no longer existing.
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The Shanghai The Shanghai Aircraft Manufacturing Factory, established in 1950, was initially tasked
Aircraft with overhauling aircraft and manufacturing ground equipment and parts. In 1969,
Manufacturing it became a final assembly plant for large jet airliners. The workforce grew from 374
Factory - West employees in 1951 to 3,799 by 2009. Today, the site preserves the factory building as
Bund  Artistic the West Bund Artistic Center and the old aviation oil tanks are reused as the Tank
Center, Shanghai Art Center
Shanghai  Qil
Tank Art Center
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Songjiang Cloud Grain Silo covers an area of 136 mu and has more than 60 storage
buildings. The pre-existence of Cloud Grain Silo Cultural and Creative Park was
Songjiang grain warehouse and factories established in the 1950s, which carries a
special memory of industrial history, and has experienced prosperity to decline. Now,
in the context of urban renewal, following the renewal and transformation of
repairing the old as the old, the park has re-emerged as a new stronghold of urban

vitality.
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Jing'an New Industry Square, originally the site of the Shanghai Metallurgical and
Mining Machinery Factory belonging to the Shanghai Electric Group, was established
in 1959 as a large-scale second-tier national enterprise and a key enterprise in
Shanghai. With industrial adjustment and upgrading, the factory officially ceased
operations in 2009. In early 2016, the Jing'an District government signed a strategic
cooperation agreement with Shanghai Lingang Group to introduce the "New Industry
Square" brand for the urban renewal and sustainable operation of the Shanghai
Metallurgical and Mining Machinery Factory. The park, leveraging the protection and
adaptive reuse of industrial historical buildings, aims to create an Asia-leading,
world-class cultural and creative industry cluster featuring elements of film and
television production, art media, industrial design, and sports competition.
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This form is designed to help you decide whether you wish to participate in
this study complete the survey questionnaire. Please read all the relevant
information and questionnaire questions provided before filling out this form. If
you decide to participate in the survey and agree with the statements below,
please check the box after each statement. Choosing "Yes" for all options
indicates that you are prepared to participate in this study and complete the

guestionnaire content.

1. 3 OB B R A A R B R MW & B, | have read the questionnaire
and the information sheet describing the study. [J & Yes [J 75 No

2. WHN = BHEMRAEE . R B HIRM B E 258 Vs rm g, |
have had the opportunity to consider the information, ask questions and have
had these answered satisfactorily. [J /& Yes [ 75 No

3. WHER T LAFERTR RO 7L, LFHma B l, WASZIEAAFF . |
know that | can withdraw from the study at any time without giving a reason

without prejudice. [0 /& Yes [ 77 No



4, JFAE AT LA F ST L A A S S EE 245 B . | know that | can
ask the researcher for further information about the study at any time. [J &
Yes O 5 No

5. WH ISR BRI PTG 15 B RS IR 44 A3, Wk & R A w] BE 1R ) H
fEfif 2 5% . | know that all information | give will be confidential and
anonymized, and that it will not be possible to identify any of the respondents
in the study report. I /& Yes [ 75 No

6. 3 A I 7T o B HHE ] RE 4wl T T B 2 AR i 18 SO F Al R R
understand that data from the study might be used in the final report/thesis

and in other publications. [J & Yes [ 75 No

KRB LRNE, AESEARRIRIFEHIAERE. | consent with the
statements mentioned above and agree to participate in this study and

complete the survey questionnaire.

O &, REZES5H# ML Yes, | am willing to participate in both the two
rounds of the questionnaire.

O &, EEZEE NG HoRNEHERFHHKMERE Yes, | am
willing to participate in the first round of the questionnaire. However, my

willingness to participate in the second round of the questionnaire will need to
be confirmed again.

O %, BAEZS 5413 No, | am not willing to participate in any of

the two rounds of the questionnaire.



YT Dbt 7= X B TR ) DAV = M E S PO E &

Industrial Heritage Value Evaluation during Urban Industrial Heritage Quarter
Regeneration Pre-Survey Questionnaire

&1 Hello,

IR T 222 o 22 2 R U X T 2 V2 L A0 F R 8 2L
14 A T F AT M A 57

Thank you for taking the time to participate in this questionnaire survey on industrial heritage.
The purpose of this study is to evaluate the value changes of 14 industrial heritage projects that
have been renovated in Shanghai.

Ak HERAZANTORE NG, HIE TS558 N TEZE, TRAURETT, A Tk
WA RVGE ) T AL AR T R AR TR ES 5EH -2 TELR, TH
22 G AHSRIUH , 0 Tkt R s S8 — E R T, AKS R B0 e it 45
BATIESE, WRERBNWERZ5E, EEREEEHNEHEEE. LRERTES
ST, BATHMBRBHEA RIS 5 .

This round of questionnaires is a pre-survey aimed at understanding participants' work
experience, areas of expertise, and knowledge of issues related to industrial heritage. As the next
round of this study requires participants with relevant work experience, familiarity with or
involvement in related projects, and a certain degree of understanding of industrial heritage and
urban renewal issues, this pre-survey will be used to select suitable participants. If you meet our
criteria, you will receive an invitation to complete the subsequent questionnaire. Regardless of
whether you will participate in the subsequent research, we sincerely appreciate your active
participation in this pre-survey.

R EEMAT 8 AN, FERk Al inl LT 75 2 4 YIS 3-5 70 bl S5 3 R[] DASE
JRA ) 25 3R [ 1R 58 o A IRPIOR B RN IRE B SRR 2P, T FniRm TR i
HEMER MBREAEESI, LB 2002 AR A 3h . A8 2 3 1) Tl
FRHBOET A W N R PR .

You are required to complete the following 8 questions, which will take approximately 3-5
minutes. You will have 3 days to complete and return your answers. Please answer truthfully
based on your personal experiences, professional knowledge, and work background. If you do
not wish to participate, you may withdraw from the survey at any time. The industrial heritage
renovation projects involved in this study are listed in the table below.



&= ¥ T BuE 5 ThRe
No. Shanghai Industrial Heritage Quarters Regenerated Function
M T S I P HE VR IT S it
! Dongjiadu Shipyard Ferry Waterfront
bR fit)~ 1862
2 Shanghai Shipyard - Pudong Shipyard 1862
L ALERHIE B )R (R RBFILARIEM) D) Jiangnan
PG
3 Machine Manufacturing Bureau (Qiuxin Machine
Puxi Riverside Expo Park Area
Shipyard)
4 FETH) Fufeng Flour Mill M50 15 b ]
{EF1ZE] Xinhe Spinning Mill M50 Creative Park
B P J& #1907
° Shanghai Nanpu Railway Station Station 1907
TR R HA A (B ) ) Shanghai Municipal Council | A3 HEL T 182328 2 [7el
° Electricity Department, Yangshupu Power Plant Shanghai Yangshupu Power Plant Heritage Park
NG S ks ST ey 1919 ALY Rk
’ Great China Spinning Mill and Huafeng Spinning Mill Peninsula 1919 Cultural and Creative Industrial Park
R SR Ak E Jingyuan Fashion Industry Park
5 Shanghai Burlap Factory Bl £ The X Tower
Bntiny e p it ATV R Ih e i BRI i O
? Shanghai No. 17 Cotton Textile Factory Shanghai International Fashion Center
intii| S L PR IR 5
10 Shanghai Beipiao Coal Wharf Xuhui West Bund Waterfront
THR =Y 1933 Z i
H Shanghai Municipal Council Slaughterhouse 1933 Old Millfun
FiETRHLRIGE T (5703 T P ZARH 0 West Bund Artistic Center
1 Shanghai Aircraft Manufacturing Plant, Factory 5703 il EEZ AR 0 Shanghai Oil Tank Art Center
B TR FAL 2 AR AR SO ]
3 Nanmen Grain Depot Cloud Grain Silo Cultural and Creative Industrial Park
EHREET LU IR L
14 2z HnlkY; Jing’an New Business Park

Shanghai Metallurgical Mining Machinery Plant




. OIH RO AT MOLET ] Please provide the time you worked in your profession: __ 4F Years

2. IEPRAME TAE T R K A 4tk Please provide several primary fields that your work
related:
= W 15TT Interior Design L1331 11" Architectural Design C13117 % 11- Urban Design
O3 #LKI Urban Planning D5t Wt [ #& Landscape Architecture
O Mt Industrial Design (132 i@ B ¥ Transportation Planning
O+ ARTFE Civil Engineering [Ii&E M4 5. Cost Estimation )7 S2/F 70 Historical Research
O SCW{#P" Cultural Heritage Conservation [ 5517 Real Estate
OIR T4 5F Urban Economics 13351l Environmental Assessment
(#2930 Social Activities [ H:Ath Others:

3. REBIEFEIEAT I H 1) 14 A g Tolkast ™= X E 3 85 0 H H 5 — el LA

Have you ever visited one or more urban regeneration projects of the 14 Shanghai's

industrial heritage quarters listed in this research:
(/& Yes 175 No
4, WIEREERE, EERAE LTI FIITHE A% If you answered 'yes,' please provide
the number of listed quarters you have visited:
5. WRBZHEAG TSI 144 g Tolost ™ X i 5 o H H i — A 1N (S
HEARNGHRES SOEMI, Bt AR, @i, TR, R, TPREAENTEA
IRF LA EJA R 51Z00 A < TAE) Have you ever been involved in one or more urban
regeneration projects of the 14 Shanghai's industrial heritage quarters listed in this research

(Be involved in this questionnaire refers to your participation in research, design, planning,
construction, evaluation, investment, development, consulting, etc., including but not limited
to the above types of work related to the project):
2 Yes 75 No
6. WIREIEFRE, EERMEES 5 A5 E /M4 1f you answered 'yes,' please provide
the number of listed quarters you have been involved:
7. R EEIEE st PR A AT 1 B GRFEE How familiar are you with the topic of
Shanghai industrial heritage:
O5E A& Not Familiar at All FE AR Slightly Familiar
O 52428 Moderately Familiar [D3E% 242% Very Familiar
M H#4& Extremely Familiar
8. B BEIE N VR T B A S AT 1 B RFEE How familiar are you with the topic of
Shanghai urban regeneration:
O5E A& Not Familiar at All FEREAZR Slightly Familiar
O Z5E 24K Moderately Familiar [J3FE % #47& Very Familiar
O H 24 2% Extremely Familiar

TR S X A IR ), DA B ) ) AN R NE R, T B RN B MA ST
T 20E #5445 HoAth N . Thank you for completing this part of the questionnaire. The answers to
the above questions do not involve detailed personal information, and all response content will
not be disclosed to others in any form.

it J& FRA7 Affiliation:
W H I Date: A=
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Value Variation Scoring Table for Urban Industrial Heritage Quarter

Regeneration

&1 Hello,

LS RTUHE R, ERAGRNIMNZ5%, BOTMEEIEES 55 R
PR BORHEAE 1 10 P il 2 2 X 0 58 Tk 3t = O (B PP ) IR0 5 R 2

Following the first round of pre-survey screening, you have been identified as a suitable
participant for our study. We sincerely invite you to participate in the second round of the
evaluation phase. Thank you for taking the time out of your busy schedule to participate in this
guestionnaire on the valuation of industrial heritage.

M T Tk X SoE R P ARV D, 58 A B 1) Tt 75 22 o5 A 4
30-45 73, {HZ 8 BT RE RS ZEN [A) 825 AR ¢ I OF B A R BOR, BORAT 7 RIS TRI S8 A
JITAT T o SR AL V003 PG AR 1R 35 51 H 1Y) b L 22 58 R S0E 22 T b st X A g i R v
FIME AL HEAT VR« TEIRYE B IR, Tk iR A TAR 25025 tH RS2 A0
I WREA R ESIMARTTHPAEIAT, AL RS A KR &S5

You are required to complete the " Value Variation Scoring Table for Urban Industrial Heritage
Quarter Regeneration." It is estimated to take 30-45 minutes to answer all the questions.
However, considering that you may need time to think about the questions and consult relevant
materials, you will have 7 days to complete all the questions. You will evaluate the value changes
during the transformation process of several renovated industrial heritage areas in Shanghai
listed in the rating form. Please provide genuine answers and objective scores based on your life
experiences, professional knowledge, and work experience. If you do not wish to participate in
this section and the assessment phase, you may terminate your participation in this survey
activity.

PN RIS Ol R 75 IR RS AT A A 14 A O sla B b ks i X HRAE i
A5 s B AR AT V0 o Tkt 2 20T DLERE I e, RABOoRHE, 4
SOCMAME, SREEME, ZFFHMEM B RIME 6 MM EIEATHI . (RER) X,
WA T AW T T8 AE 2K, R UHME R S R MEAE VRN I 75 2255 R8T
Mo AT ASHAZ ST AN . AT 14 ANTUH $R4E T M 2GR BRI, &R L
SRR AT, tha] DURYE K 75 2 B AT IR S5 EORFT Bl A b 4 1 1F 0

Next, please use the rating table below to evaluate the changes in the value of the 14
regenerated urban industrial heritage quarters in Shanghai, as listed in this study. The industrial
heritage can be assessed through six types of value: historical value, scientific and technological
value, socio-cultural value, aesthetic value, economic value, and natural value. The "Background



Information" document provides a detailed explanation of the value categories, the significance
of each type of value, and the aspects to be considered during evaluation. You can refer to this
document for your assessment. We have also provided a brief introduction and sources of
information for the 14 projects, which you can review. Additionally, you may gather any further
information you need to help you provide more accurate ratings.

T 5 ZOP O AR AR BOE A A R ELAR b T R AR A, BEMIME TR A 1L
B NE100 43 CEEUR. filln, ER TV R e E b, s Uebs, e
G R T R I TR A IR AR VPO EL T S AR B AR T, SR DURIE SR T 1 9 5 4
0-100 HUEEEETy . WUREVFO LI S E BRSSP DRI ek 9% O 45 H-100-0
PR R BRI . ARSI D SR SGRAR R AR, W80 0,

You will need to evaluate whether each value of each project has changed during the
regeneration process. The total score for the change in each value ranges from 100 points
(integer number). For example, after reviewing the relevant information on the historical value of
a particular industrial heritage project, if you evaluate based on your knowledge that its historical
value has been increased during the regeneration, you can assign any integer score between 0
and 100 based on the strength of the increasement. If you think the historical value has been
decreased, you can assign any negative integer score between -100 and 0 based on the degree of
reduction. If you evaluate the historical value has remained unchanged, the score is 0.



Tk = s i 2 RN E 2R A FT 43R Value Variation Scoring Table for Urban Industrial Heritage Quarter Regeneration

TAL = I E A%
TR S B - — Value Category of Industrial Heritage
Shanghai Industrial Heritage Quarters Regenerated Function No. 5 S _ﬂ%_ﬁ*{“ i AR & NI EEME LUFE H A
Historic Value scientific and Tech Socio-cultural Value Aesthetic Value Economic Value Natural Value
nological Value
B S PTG VT 45k .
Dongjiadu Shipyard Ferry Waterfront
FiE) AR fit) " 1862 ,
Shanghai Shipyard - Pudong Shipyard 1862
VLML a8 i3 B R/ CE RIS E M) ) Jiangnan Machine | Vi P v VTt 19 [ 3
Manufacturing Bureau (Qiuxin Machine Shipyard) Puxi Riverside Expo Park Area
EFTHHK) Fufeng Flour Mill M50 1) 57 M
{EH1Zb] Xinhe Spinning Mill M50 Creative Park 4
R I JA £ 1907 .
Shanghai Nanpu Railway Station Station 1907
TERJR AL (M H) ) Shanghai Municipal Council | #3382 3728 /3 [l .
Electricity Department, Yangshupu Power Plant Shanghai Yangshupu Power Plant Heritage Park
Kepiegp] MiteE2p] -y 1919 AL B Rk ;
Great China Spinning Mill and Huafeng Spinning Mill Peninsula 1919 Cultural and Creative Industrial Park
i RREE SRR 2R [E  Jingyuan Fashion Industry Park o
Shanghai Burlap Factory AL The X Tower
ntiay O et ETE AV ORI b1 ¥ [ BRI fe .
Shanghai No. 17 Cotton Textile Factory Shanghai International Fashion Center
b B SR k RIS == 10
Shanghai Beipiao Coal Wharf Xuhui West Bund Waterfront
TR = 1933 ¥ "
Shanghai Municipal Council Slaughterhouse 1933 Old Millfun
R¥ERMLEE) T (5703 ) FiE 2 AR West Bund Artistic Center "
Shanghai Aircraft Manufacturing Plant, Factory 5703 L HEHEEZ AR F L Shanghai Oil Tank Art Center
B TR FALL 2 (AR A SCA P b el 13
Nanmen Grain Depot Cloud Grain Silo Cultural and Creative Industrial Park
EHRA ST LA IH3E X
Shanghai Metallurgical Mining Machinery Plant W2 LY Jing'an New Business Park 1

It & B3 Affiliation:

B Date:




Samples Indicator Diagrams and Resources

1. Ferry Waterfront

In1/In2 In1/In2

In3/In4 In5/In6
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In16pre

In17pre
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In16post

In17post

In18




In23 In25

In30

https://www.baidu.com/link?url=2j4Q1rFGR6U]TKilgZM6iQgX3-k-NMCocQ3Nt tyMy5xc7aMVmg
f7)pfUUCqDJA5NHoLXVt9Vwku5aR-2SyA4 &wd=&eqid=f56c6dca009846ac0000000666b050ea
https://baijiahao.baidu.com/s?id=1783930434988646649&wfr=spider&for=pc
https://sghexport.shobserver.com/html/baijiahao/2024/03/21/1279627.html
https://www.shyp.gov.cn/yp-zwgk/zwgk/buffersinformation/details?id=599c8850-aeb4-468b-8ed
f-8121a074e687

In33

https://sh.leju.com/zhuanti/2014cankao/
https://shanghai.anjuke.com/community/trends/866408?from=PC _Prop FJZSNeighborhood clic
k&prop id=3428815821561868

In37
https://www.sohu.com/a/295521139 235422
https://www.163.com/dy/article/DINM48VAO0530KEJV.html



https://www.baidu.com/link?url=2j4Q1rFGR6UjTKilqZM6iQqX3-k-NMCocQ3Nt_tyMy5xc7aMVmgf7JpfUUCqDJ45NHoLXVt9Vwku5aR-2SyA4_&wd=&eqid=f56c6dca009846ac0000000666b050ea
https://www.baidu.com/link?url=2j4Q1rFGR6UjTKilqZM6iQqX3-k-NMCocQ3Nt_tyMy5xc7aMVmgf7JpfUUCqDJ45NHoLXVt9Vwku5aR-2SyA4_&wd=&eqid=f56c6dca009846ac0000000666b050ea
https://baijiahao.baidu.com/s?id=1783930434988646649&wfr=spider&for=pc
https://sghexport.shobserver.com/html/baijiahao/2024/03/21/1279627.html
https://www.shyp.gov.cn/yp-zwgk/zwgk/buffersInformation/details?id=599c8850-aeb4-468b-8edf-8121a074e687
https://www.shyp.gov.cn/yp-zwgk/zwgk/buffersInformation/details?id=599c8850-aeb4-468b-8edf-8121a074e687
https://sh.leju.com/zhuanti/2014cankao/
https://shanghai.anjuke.com/community/trends/866408?from=PC_Prop_FJZSNeighborhood_click&prop_id=3428815821561868
https://shanghai.anjuke.com/community/trends/866408?from=PC_Prop_FJZSNeighborhood_click&prop_id=3428815821561868
https://www.sohu.com/a/295521139_235422
https://www.163.com/dy/article/DINM48VA0530KEJV.html

2. Shipyard 1862
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In23

In20
https://www.163.com/dy/article/F2QIKAVU05158K7T.html
http://www.harbourcity.sh.cn/mifa 2.asp
https://www.sohu.com/a/258197893 380622

In24

https://sghexport.shobserver.com/html/baijiahao/2023/01/28/950552.html
https://zhuanlan.zhihu.com/p/706060621

In26
https://sghexport.shobserver.com/html/baijiahao/2023/01/28/950552.html
https://sghexport.shobserver.com/html/baijiahao/2024/06/02/1339547.html
https://zhuanlan.zhihu.com/p/684408082

In30

https://baijiahao.baidu.com/s?id=1783930434988646649&wfr=spider&for=pc
https://sghexport.shobserver.com/html/baijiahao/2024/03/21/1279627.html
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f-8121a074e687
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https://shanghai.anjuke.com/sale/pudong-g-lujiazui/?from=esf list

In34
https://www.163.com/dy/article/GM7QBTL105349T91.html
https://zhuanlan.zhihu.com/p/684408082

In37
https://www.163.com/dy/article/F2QIKAVU05158K7T.html
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https://www.163.com/dy/article/F2QIKAVU05158K7T.html

3. Puxi Riverside Expo Park Area
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https://new.qq.com/rain/a/20231202A076Q700/
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https://shanghai.anjuke.com/map/sale/?from=esf list
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6. Shanghai Yangshupu Power Plant Heritage Park
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