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Abstract

The current high speed of urbanisation in China has promoted renewal and industrial
restructuring in cities. In this context, a large number of industrial heritage sites that have
witnessed industrial developmeaite either being demolished or having their spaces
renewed and converted to other uses. The study will identify whether industrial buildings
have heritage value, whether the original evaluation criteria are still applicable, what
appropriate new uses could bensidered, and how to objectively ass¢he value of
industrial heritage landscapes as this is crucial for the conservation and reuse of industrial
heritage landscapes. The research aim is to find the most effective ways to classify and
evaluate the industrial heritage landscape, and togeamew, comprehensive guidelines

for the classification, evaluation and presentatiotheindustrial heritage landscape.

The research consists of five main parts, including (1) a theoretical and methodological
study, (2) a study of evaluation methods, (3) a study of the current state of the industrial
development history and heritage landscape in China and Shaanxi Prddinee,
development of a new method for evaluating industrial heritage, (5) and a study of the
practical application of the proposed method. There are four main research methods used
in this thesis, which are (1) literature review, (2) integrated interdiisany and inter
theoretical research method, (3) field/online surveys, data collection, analysis and
systematisation that will underpin the development of a new method, and (4) validation

of the new method through interviews by using questionnaires.

After a systematic analysis, this thesis selects the factors for quantitative evaluation
and objectively analyses and explores the method of quantitative industrial heritage
delineation, which is a useful technical complement to the study of industrigeer
management. It contributes to the study of industrial histbeyconservation and use of
industrial cultural heritage as well as to the classification and management system of
industrial heritage. It can promote the deduction and improvement stirtioture of the
industrial heritage value evaluation system, and provide a practical reference for Chinese
industrial heritage conservation legislation and the formulation of laws and regulations
at all levels of government. This study also provides stpfor the subsequent

development of industrial heritage conservation work.



Secondly, this study scientifically determines the principles for the selection of
evaluation factors at each level, and also applies them to the evaluation of three cases of
representative industrial heritage landscapes in Shaanxi Prpoacoarding to local
conditions. On this basis, the results of the evaluation are used to develop different reuse
criteria for each type of area, which has a strong practical relevance. This will help in the
renewal and planning process. It provides a b#misthe reseah and practice of
industrial heritage conservation and management planning, and provides relevant
methodologies and data support for the subsequent study of industrial heritage in

Shaanxi, China.

Furthermore, this study combin&salytic Hierarchy Process (AHR)ith Geographic
Information SystemGlS) visualisation technology to provide a clear and comprehensive
guantitative evaluation of industrial heritage at all levels in a scientific manner. By
analysing the technical advantages of GIS in the evaluation, the study reasonably
proposes different coasvation methods for industrial heritage landscapes of different
values. The study provides an outlook for subsequent applications in industregéerit
conservation and management, and offers worthwhile suggestions for the future
conservation of industrial heritage landscapes. The study analyses the ability of the GIS
platform to store and visualise the current state of heritage resources inrui¢igsate
statistical research data, and assist in value assessment and conservation decision
making. This provides an objective basis for identifying industrial heritage and proposing
conservation measures, and has positive implications for the improvefrindtistrial

heritage conservation methods.



Glossary

Dahua: The name d¢iie Yarn factory in Xéan City, Shaanxi Province, China

Daye: Chinese, the nametbkiron ore opencast quarry in Huangs€lity, Hebei
Province, China

Hanye Ping: Chinese, the namelwé coal and ironworks mine in Huang<bity, Hebei
Province, China

Huaxin: Chinese, the name thie cement plant in Huangshity, HebeiProvince, China

Loft: A residence transformed from a high open space in an old factory or warehouse. It
is smaller in size but has higher floor heights

M50: Creative industry park in Shanghai, China
No.8 Bridge: the name of Art Zone in Shanghai
Sihang: Chinese, the nameaofrarehouse in Shanghai, China

The third fiveyear plan: National Economic Development Plan developed by the
Chinese Government

Third Line Constructiont.argescale infrastructure construction by the Chinese
government in the western regions of China in 1964

Tianzifang: Chinese, the nametbé&Art Zone in Shanghai, China

Tonglvshan: Chinese, the namettod ancient copper mine in HuangsBity, Hebei
Province, China

The Westernization Movement:iias a sekhelp campaign by the Chinese Qing
Dynasty government from 1861 to 1894 to introduce Western military equipment, machine
production and science and technology to save Qing rule

156Key Projects:Introduced projects from the Soviet Union and Eastern European
countries during Chir@a first five-year plan.

The First FiveYear PlanThe plan drawn up by the Chinese government to develop the
national economy between 1953 and 1957

The Cultural RevolutionA political campaign launched by the Chinese leadership
between 1966 and 1976

Chinais Xinhai RevolutionThe Chinese bourgeois democratic revolution led bySDn
Yat-sen which overthrew the Qing Dynasty in 1911
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Chapter 1. Introduction

1.1Background

Since thendustrial Revolution, with the rapid development of industrial civilisation,
there has been an acceleration in the transformation of original industrial land, leading to
the abandonment of a large number of industrial facilities (Jorgensen, Dobson and
Heatherington,2017; Heatherington, Jorgensen and Walker, 2019). The buildings,
facilities and equipment in the traditional industrial areas of the city centre are relatively
outdated, and the backwardness and pollution of the industrial zonesgese/ing
concern. Research by Loures, Panagopoulos and Burley (2016) shows that it is important
to actively use the history, civilization, and culture of the industrial heritage while giving
it a new function. For example, tillorth Duisburg Landscape Paris a renovation of
a closed steel factory in Germany. It preserves the original structures and vegetation
while presenting the original industrial character and landscape, creates a time travel
experience and has many functions, such as catering,,spossums, and entertainment
(Gao and Liang, 2013). At the same time, Wilkinson and Harvey (2017) have argued that
industrial heritage provides evidence of the economic development of a certain period
and reflects the social characteristics of that timieis Tneans that if not properly

preserved and promoted, the memory of the city may be lost.

So far, there are few studies on the evaluation of industrial heritage landscape, and
most of them focus on the planning and designing of industrial heritage landscape rather
than the assessment of industrial heritage value (Cenci, 2018). Thereforey ito guidn
land use, the management of urban landscape and the study of urban aesthetics and
historical completeness, it is necessary to classify and evaluate different types of heritage
forms and to address the lack of theoretical research on the chtgsifiand evaluation

of industrial heritage landscape (Harvey and Waterton, 2015).
1.2Research Problem

There is a conflict between heritage conservation and urban transformation and
development; in the context of rapid urban expansion, a large number of industries

located in city centres face relocation and become industrial heritage. These industrial
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heritage sites have become the object of competition between the government and real
estate developers because of their location, their large area and their easy access to
transport. However, as it is impossible and unrealistic to preserve all theseiahdust
relics, there is a need to properly assess their value and to preserve those that have
significant value as industrial heritage. The complexity of assessing the value of
industrial heritage due to the different types of industrial heritage has becenoé the

most pressing issues in the establishment of a methoéfioingthe value of industrial

heritage.

1.3Research Aim

The research aims to find the most effective ways to classify and evaluate the industrial
heritage landscape, and will develop a new, comprehensive method for the classification,

evaluation and presentation of industrial heritage landscape.

1.4Research Hypothesis

(1) A classification method suitable for the industrial heritage landscape could be

further developed.

(2) The evaluation method combinirige Analytic Hierarchy Process (AHP) and
Historical Landscape Characterisation (HLC) may lead to a more refined data analysis

relevant for the evaluation of the industrial heritage landscape.

Saaty (1990) developed the Analytic Hierarchy Process (AHP) as an analytic method
combining qualitative and quantitative analysis. AHP has been widely used in the
comprehensive evaluation of garden landscapes such as parks and urban roads and in the

analyss of complex problems with multiple criteria and objectives.

As one of the forms of landscape archaeology, the historical landscape characterisation
(HLC) is used to understand and express the landscape (Aldred and Fairclough, 2003).
The HLC is using the identified historic landscape character map as the baassify cl
the sensitivity and value of each type by assessing the quality value. It is also used to

guide planning practices such as land use planning and infrastructure site selection.
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1.5Research Questions
(1) What are the multifaceted values of the industrial heritage landscape?

(2) What classification, evaluation and presentation methods are used for the industrial
heritage landscape?

(3) What is the most effective way to do that in the selected research area by using

existing methods and developing new ones as appropriate?
(4) How the proposed method could be validated?
1.6 Research Objectives
(1) To find out the multifaceted value of the industrial heritage landscape.

(2) To identify classification, evaluation and presentation methods used for the
industrial heritage landscape.

(3) To investigate the ways in which the above methods can be combined and used in

the selected research area.
(4) To validate the new method.
1.7 Theoretical Framework

The aim of the theoretical framewdgkto identify different approach theoride,give
a theoretical underpinning to my thesis, including the concept and connotation of
industrial heritage, the evaluation methods now available and the strategies for its
renovation and renewal, and to identify their benefits, efficiency and crit@adiyse

them. The initial theoretical framework is showrFigurel.
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Integrated interdisciplinary research Analytic Hierarchy Process (AHP)

Theoretical underpinning

Combine

Historical Landscape Characterisation (HLC)
Inter-theoretical research

4

Develop a new, comprehensive method for the classification,
evaluation and presentation of industrial heritage landscape

Figure 1. Initial TheoreticaFramework
1.8 ThesisStructure

Following the above definition of research aim, questions and objecteeSHapter

1), the research will entail the following phases:

(1) Investigation: Obtain knowledge by reading the literature on current methods of
evaluation and classification of industrial heritage landscapes. Field research and

collecting data on the selected industrial heritage site(s).

(2) Innovation: Combine Analytic Hierarchy Process (AHP) and Historical Landscape
Characterisation (HLC) methods for evaluation of industrial heritage landscapes, and
expand as needed based on the analysis and synthesis of data on the selected industrial
heritage site(s).

(3) Practical application: Use the new combined and expanded Analytic Hierarchy
Process (AHP) and Historical LandscdplearacterisatiofHLC) methods in selected

locations.

(4) Validation: Undertake a survey by designing questionnaires and sending them to
the public analytical presentation of survey results. Possible improvements of the

evaluation framework based on the survey results.

(5) Discussion on the research findirggd WnclusionsExamine to what extent the
research objectives have been met and identify potential future research.
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The study of the classification and evaluation method of industrial heritage landscape
in Shaanxi, Chinagontains six key parts: (1) problem identification and hypothesis; (2)
problem analysis; (3) solution development; (4) solution testing; (5) solution refinement;
(6) discussion and conclusiofie thesis structure is shownHRigure 2

Chapter 1 Introduction
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Practical application

******************************************************** Chapter 6 Findings and Discussion
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Figure 2. Flow Chart of ThesisStructure
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1.9 Research Scope and Limitations

This research is about the modern industr
Bef presentei cgopnt ent of the study, the conce
of the study and i mportant keywords need t

the | ogic and rigour of the study.

1.9.1 Research Conceptual Scope

1.9.1.1 Concepts Related to Cultural Heritage

(1) Heritage

According to the International Charter 0
Counci l on Monuments and Sites (I COMOS, 1¢
encompasses natur al and cul tur al environme
sitevdumhd environment s, and biodiversity,
cul tur al practices, knowl edge and | ife exp
process of hi storical devel opment , f or ms
i ndi gamousegi onal identities, and is an i
modern | ife (1 COMOS, 1999).

Il n 1982, t he | COMDOeSa kCiamga d@o mrmietntcehe adopt e
the preservation of Quebec's Heritage, al s
which states t hatl CHeMOISt)a'tglWeBi2es o thef hee dcrasat |
products of nature and man, in their entir.
l ive in space and ti me. Heritage is a real
i nheritance that may becpagnsded oomn.,anwhioauh ipr
(Quebec Association for the Interpretation

Terminology, July 1980)
(2) Cultural heritage

According to the 1972 UNESCO Convention Cq
Cul tur al and Natur al Heritage, the foll owi
for the purposes of this Cronnvwemdntosn: (aJNERSICC
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wor ks, wor ks of monument al scul pture and

archaeol ogi cal nature, inscriptions, cave
are of outstanding universal wvalue from t hi
groups of buildings: groups of separate or
architectur e, their homogeneity or their [
uni versal value from the point of view of |
sites: wor ks of man or the combined works
archaeol ogi cal sites which are of outstan
aesthetic, ethnological or anthropol ogical

(3A)rchitectur al heritage

Based on the Amsterdam Decl aration of t h
Heritage (I COMDBe a4OTBitpcblur al heritage ir
buil dings of exceptional guality and their

vill ages of historic or cultural interest.

1.9.1.2 ConceptRelated to Industrial Heritage Landscapes

(1) I'ndustrial Heri tage:

According to the Nizhny Tagi l Charter on
Commi ttee for the Conservation of I ndustri:
Al ndustri al heritage consists of the remai:
technological, social, architectural or sci
and machinery, wor kshops, mil |l €®sandgfantdotl
refining, warehouses and stores,arpd auwseesd ,wh e
transport and all its infrastructure, as wt
i ndustry such as housing, religious worshi|

1.9.1.3 The Concept of Industrial Heritage Landscape

At present, there are sever al industrial I

the worl d, such as the Windmills of Ki nder
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study considers that i ndustri al her
rial heritage | andscape complexes <co
i ndustri al sites, i ndustriale herita
ape in the narrow sense is the remai
, technol ogi cal , aestheti c, architec
ge value, including bohhhmbhel aadscalb
ew functions and meanings formed aft.
tural and artificial elements of the:

ehind by the industrimoldidgnaodauddtoinomwid

val ues.
rms of the scope of sites included ir
broad sense includes all sites of u

i ng both abandoned sites Rhadi tiangdeu st
ape in the narrow sense mainly refers
ms of the scope of wvalwue, industrial
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i n the ssittuediaerde innotdepth in the direction

el ements in the site, theaeithrapbe andl atoil@mughi:

surrounding natural environment is studied.
19.1. 4 Composition of Industrial Heritage

As a landscape complex, the industrial heritage landscape includes tangible and
intangible landscape resources in its resource composition (Zhang, Cenci and Becue,
2021). Tangible industrial heritage landscape resources include industrial cities,
industrid areas or lots in cities, industrial sites, industrial buildings, machines, and
workers' living areas related to industrial production. Intangible industrial heritage
landscape resources are the historical information and corporate culture, values and

aeshetics of the times, and other ideologies that are attached to the tangible resources.

26



1.9.2 ResearchRegional Scope

The research regional scope is Shaanxi Province, China. Slraavixice has a long
industrial history and a rich industrial heritage, including industrial heritage buildings
and landscaped.he food industry, the automobile industry, textiles, winaking and
mineral industry remain in the province. Researching on a provincial basis will make the

research results more focused and representative.

1.9.3 ResearchTime Scope

The research on industrial heritage in this study is limited to the industrial heritage that
has survived since the Opium Wars. This includes the industrial heritage between 1840

and 1949 and the modern industrial heritage from 1949 to the present.

1.9.4 ResearchLimitations

Some factories may be closed due to the impact of @€IB-19 pandemic, which
may lead to delays in data collection for the field study.
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Chapter 2. Literature Review

2.1 Introduction

At present, there has been significant progresssearch on industrial heritage, which
has important relevance to the evaluation of the industrial heritage landscape. Some
researchers have also applied their research results in various fields such as tourism (Liu,
2012), law (Xie, 2006), and landscagesign (Liet al, 2017). The research on industrial
heritage is divided into three main directions: research on the value of industrial heritage,
research on the existing evaluation methods of industiadalge, and research on the
progress of the treatment and reuse of industrial heritage. Each direction of research
relates to the evaluation of industrial heritage methods, and has implications for the study
of industrial heritage landscape evaluatiorthis chapter, the literature is reviewed from
the aspects of evolution of the meaning of cultural heritage and expansion of the scope
of protection, value components and evaluation criteria for industrial heritage , existing
methods for evaluation of indtrial heritage sitedreatment and reuse of industrial
heritage, research on the industrial heritage and its evaluation in China with a view to
laying a solid theoretical foundation for the study.

2.2 Evolution of the Meaning of Cultural Heritage and Expansion of the

Scope ofProtection

The understanding of the concept of heritage has evolved over time. The different
definitions of the concept of heritage in a large number of international charters are a
good illustration of the many evolutions of the concept of heritage, for exampte, fro
individual heritage monuments to the totality of the historic environment, from land to
underwater, and from the tangible to the intangible (Dawson, 2004). These evolutions
have witnessed the attention and reflection given to the meaning of heritae acope

of its protection at different times.
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2.2.1 EvolvingConcepts ofCultural Heritage Conservation

2.2.1.1 Extension of th&@ angible Heritage Conservation Entity: from |ndividual

Heritage Monuments to theHistoric Environment as aWhole

The first International Congress of Architects and Technicians of Monuments was held
in Athens in 1931 (ICOMOS, 1931). The Congress adopted the "Athens Charter for the
Restoration of Historic Monuments”. This Congress, in addition to referring to the
restaation of monuments, included the area around historical monuments in the scope
of protection, and was the prototype and basis for the Venice Charter that was later
enacted (Cristina, 1997). It was also the first official document accepted by an
international government to protect cultural heritage, signalling the beginning of an
international consensus on cultural heritage protection (Cristina, ¥3@Wgver, as the
understanding of specific protection measures and methods for monuments was not

uniform among countries at that time, a vague approach was adopted.

The concept of heritage was definadhe Venice Charter for the Conservation and
Restoration of Monuments and Sites, known as the Venice Charter, adopted in Venice in
1964 by the Second International Congress of Architects and Technicians of Monuments
(ICOMOS, 1964)According to the Charter, not only single architectural works, but also
historic urban or rural environments that bear witness to the existence of a civilisation or
embody a meaningful historical event can be included in the concept ofstbechi
monument. Historic monument can be used not only to refer to great works of art, but

also to the more modest works of historical and cultural significance.

The Charter expanded the scope of monuments from buildings to cities and villages,
and further expanded the concept of "monument” to provide for the protection of
historical information attached to the monumental entity, which means that emphasis was
placal on the protection of environments with historical and cultural characteristics. This
laid the foundation for the protection of historic gardens, historic sites and historic towns
(ICOMOS, 1964).

Alao, the Charter no longer dwells on the national and state attributes of cultural
heritage, raises the awareness of the common heritage of mankind, comprehensively and

systematically expresses the understanding, concepts, guiding ideology and technical
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methods of cultural heritage protection, and lays a scientific foundation for cultural
heritage protection (ICOMOS, 1964). However, the Charter does not describe what
historic properties and sites include, nor does it specifically discuss the charahter of
urban and rural environments (ICOMOS, 1964).

Congress International Architecture Modern (CIAM) met in Athens in 1933. The
conference adopted the Athens Charter. This was the first internationally recognised
programme document for urban planning. The proposal of Legacy of History was made,

but it wasnot taken seriously in theory and practice (Gold, 1998).

In the midtwentieth century, in the context of the devastating destruction of cultural
heritage by the Second World War, which attracted widespread international attention,
the United Nations Educational, Scientific, and Cultural Organization (UNESCO)
adted the Hague Convention in The Hague, the Netherlands, in 1954, which shifted
the centre of gravity to the protection of cultural property in the course of armed conflict
(UNESCO, 1954

2.2.2 Integration of theConcept of Cultural Heritage Protection

In 1972, the seventeenth session of UNESCO in Paris adopted the Convention
Concerning the Protection of the World Cultural and Natural Heritage, which
consolidated all the previous objects of protection and introduced the concepts of
Cultural Heritage anfllatural Heritage. It suggests that cultural heritage should include
Monuments, Groups of buildings and Sites; natural heritage should include natural
landscapes, ecological zones of animals and plants, and natural areas, and proposes
measures for protectio which provide an institutional guarantee for heritage protection
(UNESCO, 197

2.2.3Expansion and Diversification ofCultural Heritage Protection

The diversity of the world's cultural heritage has been enhancedgdanding the

scopeof heritageconservation objects.

In 1976, the 19th session of UNESCO adopted the Recommendation concerning the
Safeguarding and Contemporary Role of Historic Areas, also known as the Nairobi

Recommendation. The general principles of the Recommendation emphasise that
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"Historic areas and their surroundings should be actively protected, against damage of
all kinds" (UNESCO, 1976, (1.37).

The Australia ICOMOS (1979) adopted the Barra Charter, which is an academic and
operational charter with a high degree of international renown, and which guides the
protection and management of culturally significant sites and cultural heritage sites
(Wateaton, Smith and Campbell, 2006).

The Charter of Machu Picchu (1979) recommendation with regard to the preservation
and protection of cultural values and historical heritage is to protect and preserve not
only the city's historical monuments and sites, but also its cultural heritagesseistial
that efforts to conserve, restore and recycle existing historic areas and architectural
monuments be integrated with the process of urban development in order to ensure their

proper financial support and continued viability.

The Florence Charter, adopted by the Eighth General Assembly of the International
Council on Monuments and Sites (ICOMOS) in Florence in 1981, defines the concept of
"historic gardens" and the principles of their maintenance, conservation, restoration and
reconstruction (ICOMOS;1982). Historic gardens are included in the category of
"historic monuments" and must be preserved in accordance with the provisions of the
Venice Charter. The Florence Charter, based on the Venice Charter, explains the concept
of "historic gardens" and sets out specific provisions for their maintenance, conservation
and restoration, laying down the principles of conservation of historic gardens in the

contemporary sense.

The Charter for the Conservation of Historic Towns and Urban Areas, also known as
the Washington Charter, was adopted by the Eighth Plenary Session of the ICOMOS in
1987, which broadened the concept and content of the conservation of historic
monuments andhtroduced the concepts of historic districts and historic urban areas
(ICOMOS, 1987). The Charter refers to historic urban areas, which include "“cities, towns
and historic centres or settlements, as well as their natural anthageenvironments”,
and potects the environment through the creation of buffer zones, with an emphasis on
the preservation and continuation of people's lives in historic areas (ICOMOS, 1987).

Since the concept of "intangible cultural heritage" was first introduced in the Lawefor

31



Protection of Cultural Property enacted in Japan in 1950, the space for the protection of

cultural heritage has been greatly expanded (UNESCO, 1950).

UNESCO set up the Committee of Experts on the Safeguarding of Folklore in 1982,
andi n the same year est @hlyisshctead MHRedttiagre of o
first international standard on the protection of intangible cultural heritage and a major
turning point in the history of intangible cultural heritage protection (Bedj2004).
However, the lack of binding force of the Recommendation and the absence of provisions

for its implementation meant that its role was not fully utilised in practice.

The NARA document on authenticity was drafted by UNESCO, the International
Centre for the Study of the Preservation and Restoration of Cultural Property (ICCROM),
and the Ministry of Cultural Affairs of the Government of Japan in 1994 at the Nara
Authentiaty Conference related to the World Heritage Convention. The document
follows the spirit of the Venice Charter, which elaborates on the concept and application
of "authenticity” of cultural heritage, and rigorously verifies its "authenticity” (ICOMOS,
19949).

Dissemination ofnformation oncultural heritage has been carried out successively
after the relative perfection of heritage protection. The 1998 cHimape Conference
of Mayors of Historic Cities adopted the Suzhou Declaration on International Co
operation for Safeguarding & Developnt of Historic Cities, calling on countries to
recognise the need to disseminate informatidmM(E S C1998). At the same time, the
protection of historic cities should be strengthened according to the needs of social and
economic development, and the principle of sustainable development should be followed
in order to seek ways to protect the world's cultural heritage for the fldudeH S C O
1998).

In 1999, the ICOMOS issued the Charter of the Built Vernacular Heritage, which
extends the concept of conservation to vernacular architecture, stating that vernacular
architecture is "a fundamental expression of the culture of a society, of the relgtionshi
between the society and the region in which it is situated, and of the cultural diversity of
the world" (ICOMOS, 1999).
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Another achievement of World Heritage conservation in 1999 was the adoption
ICOMOS of the International Cultural Tourism Chartévlanaging Tourism at Places
of Heritage Significance (ICOMOS, 1999). For the first time, the needs of tourists were
taken into account and the expectations of tourists and the aspirations of local
communities were realised (Zhao et al., 2023). The Charter encourages the involvement
of local communities and tourists in heritage conservation and management, as well as
the formulaton of detailed and pragmatic development strategies and plans for the
presentation of heritage sites and related cultural activities on the basis of conservation
(ICOMOS, 1999).

In order to protect underwater cultural heritage from commercial exploitation,
UNESCO promulgated the Convention on the Protection of the Underwater Cultural
Heritage in 2001, recommending that States Parties carry out scientific exploration,
protection ad research on underwater cultural heritage (UNESCO, 2001). In the same
year, the characteristics of cultural diversity also attracted much attention. UNESCO
issued the Universal Declaration on Cultural Diversity in the hope that countries would
respect an@écknowledge cultural diversity and develop a broader solidarity and mutual
exchange based on the recognition of cultural globalisation. The Declaration created new

conditions for the intermingling of cultures (UNESCO, 2001).

The Seventh General Assembly of the International Council of Museums (ICOM)
Asia-Pacific Region and the International Symposium on the Intangible Cultural
Heritage of Museums adopted the Shanghai Charter in Shanghai in 2002, proposing the
presentation ofntangible cultural heritage by means of museums, which has had a great
impact on the promotion of heritage conservation and utilisation, on local development
as well as on the evolution of the concept and function of museums (ICOM, 2002). The
concept of aecomuseum”, another type of museum, was proposed by the French in
1971 and introduced into China in 1990, and has had a better development in China since
then (Liu, 2014).

In 2002, the Budapest Declaration on World Heritage issued by UNESCO once again
called on States Parties tooperate with each other in the protection of cultural heritage,
and to share the responsibility for the protection and promotion of culturtddesrso

as to achieve the sustainable development of cultural heritage (UNESCO, 2002).
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With the increasing awareness of human civilisation, the scope of protection of
cultural heritage continues to expand. The ICOMOS issued the Principles for the
Preservation and Conservation/Restoration of Wall Paintings in 2003, which emphasises
that intewention in wall paintings should be carried out in the "smallest possible way"
and "encourages the use of traditional materials”, and stipulates the protection and
restoration of wall paintings (ICOMQOS, 2003).

In 2003, the 32nd UNESCO General Conference adopted the Convention for the
Safeguarding of the Intangible Cultural Heritage, which defines ICH. It requires
countries to make an inventory of existing intangible cultural heritage and to list heritage
items hat need to be rescued and that are of significance, providing a sense of identity
for the communities and groups that pass on the intangible cultural heritage (UNESCO,
2003).

The International Committee for the Conservation of the Industrial Heritage (TICCIH)
adopted in 2003 the Nizhny Tagil Charter on the Industrial Heritage, which elaborates
on the content of the industrial heritage and provides a foreaking perspectiven
most of the issues related to its conservation (TICCIH, 2003). This is the first
international consensus document on the protection of industrial heritage, and the
promulgation of this Charter is regarded as a landmark event in international industrial
heritage protection. Industrial heritage has since been recognised as an integral part of

cultural heritage (Lu, Liu and Wang, 2020).

The Xi'an declaration on the conservation of the setting of heritage structures, sites
and areas, issued by ICOMOS in 2005, referred to as the Xi'an Declaration, raised the
importance of the environment for heritage and monuments to a new level. The
declaation extends the protection of cultural heritage to social or spiritual practices,
customs, and traditional knowledge (ICOMOS, 2005).

The World Heritage Committee drafted the Vienna Memorandum on "World Heritage
and Contemporary ArchitectureManaging the Historic Urban Landscape” in 2005,
which put forward the concept of historic urban landscape, emphasised the importance
of historic uban landscape conservation and gave relevant recommendations (UNESCO,
2005). In the same year, UNESCO issued the Declaration on the Conservation of Historic
Urban Landscapes. It builds on the Vienna Memorandum and addresses the key dilemma
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of contemporary architecture in historic urban landscapes (UNESCO, 2005). It also states
that "The central challenge of contemporary architecture in the historic urban landscape
is to respond to development dynamics in order to facilitate smaoomic canges and

growth on the one hand, while simultaneously respecting the inherited townscape and its

| andscape setting on the other", and

"in ot
integrity, which are determined by various factors, must not beprmmised”
(UNESCO, 2005).

The 17th General Assembly of ICOMOS in 2011 adopted the Principles for the
Conservation of Industrial Heritage Sites, Structures, Areas and Landscapes, also known
as the Dublin Principles (ICOMQS, 2011). The Principles take the issue of "integrity" of
industrial heritage conservation to a new level by placing special emphasis on "Areas
and Landscapes" on the basis of industrial heritage conservation (ICOMOS, 2011). The
environment and intangible cultural heritage, which have been neglected in industrial

heiitage conservation, are emphasised in the Dublin Principles.

The Taipei Declaration, adopted by the 15th meeting of the International Committee
for the Conservation of the Industrial Heritage in 2012, focused more on the conservation
of industrial heritage in Asia (TICCIH, 2012). Subsequently, the 15th Ministerial
Meeting of the Asia Goperation Dialogue (ACD) adopted the Abu Dhabi Declaration
at Abu Dhabi, UAE, in 2016, with the aim of preserving the endangered cultural heritage
of peoples and cultural heritage endangered in the context of armed conflict ICOMOS,
2016).

Under the leadership of international organisations, the legal system for the protection
of the world's cultural heritage is constantly being improved, involving a wide variety of
cultures and placing greater emphasis on the international consensugatetton of
cultural heritage. It is thus evident that the protection of cultural heritage is receiving

increasing attention from the international community.

2.2.4 ValuePerception andProtection Strategy of Cultural Heritage

The protection of cultural heritage is a complex social system project, and due to the
everchanging perception of the value of cultural heritage, the elements of protection and

the time limit for theconservationof cultural heritage have been under dynamic

35



developmentLin et al. 2023) Recognising and judging the value of cultural heritage is
not only the basis for determining cultural heritage, but also the basis for protecting it.
Therefore, the heritage community shares the view that the question of value is the main
iIssue in modereritage conservation (Taher Tolou Del, Saleh Sedghpour and Kamali
Tabrizi, 2020).

Since the establishment of the Athens Charter in 1931, the international cultural
heritage protection community's perception of the meaning of cultural heritage has
deepened with practice (Liang, Ahmad and Mohidin, 2023). In this process, the value of
cultural heritage has always been at the centre of the concept of h@ritagial., 2023)
and thus the perception of the value of cultural heritage can be reflected in the various

concepts of heritage in the international representative documents cérifberiods.

2.2.4.1 AncientFavouring Memorial Value, Light Entity Protection

In ancient times, there was no concept of cultural relics protection, and the value
cognition favoured the commemorative value of "monument”, and the material entity
was not an important object of protection. At this stage, the importance of the monument
is always related to the spirit and symbols given when it was originally built, and the
essence of the "protection” behaviour is to maintain the "commemorative" significance
of the monument (Chai and Li, 2019).

2.2.4.2 FromEmphasis onArtistic Value toHistorical Value,From Stylisation to

Maintenance ofRestoration andConservation (17961920)

In terms of international organisations' perception of the value of cultural heritage, the
1897 and 1904 congresses held by the International Congress of Architects dealt with the
restoration of historic buildings (Yazdani Mehr, 2019).

At the 1904 Congress in Madrid, the Preservation and Restoration of Ancient
Monuments recommendation was adopted, which mentioned that restoration should be
carried out in the original style of the monument (Tamura, 2013). Meanwhile, the
concepts of the d@inrestoration movement that emerged in England in 1850, represented
by the writer and art critic John Ruskin (181900) and the poet, fine arts and crafts
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designer Williams Morris (1834896), were very close to the modern principles of

conservation, such as authenticity, minimal intervention and legibility (Yount, 2005).

2.2.5 Expansion of theéDiversity of Cultural Heritage Values, from theSingle Unit to
the Whole SpaceProtection M ethod Associated withlt (1930-1980)

2.2.5.1 Perception oCultural Heritage Values

Between 1930 and 1980, the United Nations Educational, Scientific and Cultural
Organization (UNESCO) (1945), the International Council of Museums (ICOM) (1946),
the International Union for the Conservation of Nature (IUCN) (1948), the International
Centrefor the Study of the Preservation and Restoration of Cultural Heritage (ICCROM)
(1956), the International Council on Monuments and Sites (ICOMOS (1965), the World
Heritage Committee (WHC) (1972) and the International Committee for the
Conservation of Inddusal Heritage (TICCIH) (1978) promoted the extension of the

material value of heritage.
2.2.5.2 Concepts andilethods ofCultural Heritage Protection

The methodology of cultural heritage protection has evolved from the absence of
uniform protection principles to the establishment of monument protection principles,
the formation of the concept of historical environmental protection and the establishment
of a comprehensive approach to the protection of the historical environment (Petzet,
2004).

The Athens Charter on the Restoration of Historical Monuments of 1931 and the
Athens Charter of 1933 laid down the foundational principles of monument protection:
abandonment of restoration in style, avoidance of reconstruction, favouring of the
authenticstate of historical monuments, and preservation of the authentic information

contained in historical monuments and works of art (lamandi, 1997).

The Venice Charter of 1964 established the theoretical basis for the protection of
cultural heritage, clarifying that the basis for protection is the historical information of
the material entity of the monument (Petzet, 2004). It also expands the cohcept

"monument”, emphasises the protection of the environment in which the monument is
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located, and specifies the principles of environmental protection related to "monuments”
with historical and cultural characteristics (ICOMOS, 1964).

The 1975 European Charter for the Architectural Heritage stresses the synergetic
conservation and restoration of monumental buildings and their surroundings, and that
the organisation of historic centres and districts is conducive to the maintenance of a
harmonious social balance. Article 7 of the Charter states that the implementation of a
holistic approach to conservation requires support from legal, managerial, financial,

technical and information exchange and international cooperation (ICOMOS, 1975).

The Nairobi Recommendations of 1976, from the standpoint of administrative
legislation, technology and economic and social development, propose ways and means
of preserving historic areas at both the general and local levels and of solving social and
econanic problems by subsidising the restoration of old buildings, drawing up
regulations for new buildings, and disseminating information on cultural heritage

preservation among the population (UNESCO, 1976).

The Convention for the Protection of the Architectural Heritage of Europe of 1985
explicitly identifies the protection of the architectural heritage as a key objective of town
and country planning, ensures that this requirement is taken into accounhtivbaty
stages of the preparation of development plans and approvals, and establishes a
comprehensive European conservation policy in Europe as a whole (Pickard, 2002;
Granada, 1985).

The Washington Charter of 1987 emphasises that the conservation of cultural heritage
is not only one of the main objectives of town planning, but that it should be made an
integral part of the social development policies and plans of towns and cities QSOM
1987).

2.2.5.3 FromTangible andIntangible Values toCultural Heritage Values, with
Emphasis on theOriginality and Integrity of Protection (1990 to present)

(1) Perception of cultural heritage values

The 1990s were the period in which the largest number of charters for the protection

of cultural heritage were adopted by international organisations and countries around the
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world (Pickard, 2002). Following the Recommendation on the Safeguarding of

Traditional Culture and Folklore issued by UNESCO in 1989, the heritage conservation
community also turned its attention to intangible cultural heritage, which in turn led to a
gradual expansion of the perception of the value of cultural heritage from the tangible
value of heritage, centred on historical value, to the intangible value, which is a shift that

continues to this day (Lazaro Ortiz and Jimenez de Madariaga, 2022 al, 2023.

At the same time, various intangible values of tangible cultural heritage have been
recognised, such as continuity and identity; traditional land use, the role of public space
in group interaction; and the integration of other s@donomic and environmai
factors (Nic Craith, 2015; Munjeri, 2004).

In addition, as a result of the awakening of national cultural awareness and identity
brought about by the dramatic changes in the world political landscape after the end of
the Cold War and the crisis of cultural diversity in the field of culture asudt refs
globalisation, there has been a shift in the perception of the value of heritage from a focus
on universal global values to unique cultural values (Harvey, 2001). This can be seen
from the fact that a number of countries have developed nationa&ligesi for cultural
heritage protection under the guidance of international heritage protection documents, in
response to specific problems faced by their own protection practices, such as A
Preservation Charter for the Historic Towns and Areas of the (1992), the New
Zealand Charter for the Conservation of Places of Cultural Heritage Value (revised in
2010), and the Principles for the Conservation of Heritage Sites in China (issued in 2000
and revised in 2015).

In the Burra Charter, as amended by Australia in 1979, the cultural significance means
"aesthetic, historic, scientific or social value for past, present or future generations"
(ICOMOS, 1979). The UNESCO adopted the Convention for the Safeguarding of the
Intangible Cultural Heritage in 2003 (UNESCO, 2003) and the Convention on Diversity
of Cultural Expressions in 2005 (UNESCO, 2003). In 2005, the ICOMOS adopted the
Xi'an Declaration, which put forward the concept of "setting”. As a result, it has become
a wmmon understanding that both tangible and intangible cultural heritage are important
vehicles for the transmission of culture and the promotion of spirituality (ICOMOS,
2005). The protection of cultural heritage has also become one of the most important
global and local issug arrafa Pereira da SihandPereira Roders, 2021
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(2) Protection concepts and methods

From the 1990s to the present, the main documents adopted by international

organisations for the protection of cultural heritage include:

Table 1. List of Main Documents

Namedodument s Name of |Year
organi s g

Recommendati on concgUNESCO 19786
and Contemporary Rol

2 The NARA document onl COMOS 1994
|l nternational Cul turll COMOS 1999
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4 Charter of the Buil tfll COMOS 1999

5 Convention on the PrUNESCO 2001

Under wat er Cul tur al

Text of the ConventilUNESCO 2003
the I ntangible Cul t(

| COMOS charter Pringl COMOS 2003
conservation and Str
Architectur al Her it g
8 Ni zhny Tagi l Charter|TI CCIH 200 3
9 Worl d Heritage and QUNESCO 2005
Archi t-tManagieng t he H

Landscape

O|Xi '"an decl aration onl COMOS 2005
setting of heritage

l1|Convention on the PrUNESCO 2005
of the Diversity of
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and Presentation of

The | COMOS Charter dl COMOS

N
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4 QUEBEC DECLARATI O OUNESCO
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15| Ho
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Preservation of t he
An Protocols forUNESCO 2 090

practice in Asia
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an Management of Hi
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a
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d

Urban Areas
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8|/Dublin Principles | COMOS 2011
9|The Fl orence Decl ar gl COMOS 2014

Landscape as Human 'V
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These documents show that the international field of heritage conservation has
undertaken sustained anddepth research in response to specific types of heritage or

specific conservation issues in relation to the work of conservation.

For example, the Valletta Principles for the Safeguarding and Management of Historic
Cities, Towns and Urban Areas (the Valletta Principles), was issued by the ICOMOS
(2011) to replace the Washington Charter of 24 years ago. The document explains the
charateristics of historic towns as living heritage, focuses on the dynamic evolution and
development of historic towns, and redefines the objectives, principles and intervention

tools for their safeguarding and management (ICOMOS, 2011).

The Recommendation on the Historic Urban Landscape (2011) unifies the urban
environment as a whole as urban heritage and proposes means and methods of integrating
the conservation of urban heritage into the broader framework of urban development
(UNESCO, ®11). The purpose of historic urban landscapes is not only conservation,
which is only one part of the process, but also the preservation and enhancement of the

overall living environment of human beings (UNESCO, 2011).

The Florence Declaration on Heritage and Landscapes as Human Values (2014)
emphasises communitgd interpretation and sustainable development of cultural
heritage and landscapes, expanding the concept of "landscape”, suggesting that
landscapes are at tlhevel of biodiversity and go beyond a single natural and cultural
context (ICOMOS, 2014). As can be seen from the elements involved in the protection
documents and the concept of protection, among the issues studied in depth in cultural
heritage protectigrthe authenticity and integrity of cultural heritage is the core issue of
heritage protection, and thus it is the foundation and core thought of cultural heritage
protection, as well as the main guiding principle of cultural heritage protection practice.

Correspondingly, the attitude of protecting cultural heritage has changed from
passively protecting the heritage ontology to actively controlling the changes for the
purpose of transmission (Mekonnen, Bires and Berhanu, 2022).

As the sociability of heritage protection has become more and more prominent, the
approach to cultural heritage protection has evolved from favouring the protection of the
physical environment to a comprehensive approach to protection that not onlysprotect
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the physical environment but also controls changes in economic and social development,

which in turn leads to aimtegralistapproach to protection.

3 Yampenenkvsalaundck i barincdué$ bler at age

The value composition of industrial heritage is a systematic generalisation and
summary of the value of industrial heritage that exists objectively, and it is the basic
definition of the value of industrial heritage. Research on the value composition of
industrial heritage is the first step in establishing the evaluation method of industrial
heritage.

This section studies the value composition of industrial heritage, points out the basic
value of industrial heritage, analyses the criteria for the evaluation of industrial heritage
value, identifies the relationship between the value of industrial herithg value of
industrial architectural heritage and the value of cultural heritage, and lays a theoretical
foundation for the establishment of the value evaluation system of modern industrial

heritage in Shaanxi Province in terms of the value composition
2.3.1 Study of thevalue Composition of Heritage

Industrial heritage contains architectural heritage, and industrial heritage is contained
in cultural heritage. Therefore, in order to analyse the value connotation and value
composition of industrial heritage, it is necessary to study the value compasitib

characteristics of cultural heritage and architectural heritage.
2.3.1.1 Composition ofCultural Heritage Values

The meaning and scope of heritage has changed considerably since the 20th century.
The meaning of heritage has developed into "the common cultural wealth left by our
ancestors to all mankind", and the scope of heritage has expanded from general material

wealth to encompass almost the entire content of human civilisation (Harvey, 2001).

According to the Convention Concerning the Protection of the World Cultural and
Natural Heritage, an authoritative document in the field of world heritage protection,

heritage can be classified into natural heritage and cultural heritage, depending on its
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cause, i.e. whether it is a legacy of the evolution of the Earth or a legacy of human
behaviour (UNESCO, 1972).

It can be seen from the basis of the classification that the value requirements and
selection conditions of cultural heritage are more relevant for the value analysis of

industrial heritage than those of natural heritage.

Cultural heritage refers to the valuable legacy that can witness the creative activities
carried out by human beings in the course of civilisation, and it includes both tangible
and intangible cultural heritage (Munjeri, 2004). Tangible cultural heritaggises
artefacts, ensembles and sites. Intangible cultural hergagempasseshe diving
cultural heritagéof skills, experience and spirituality centred on human beings. Both
tangible and intangible cultural heritage have historical, artistic, tfaerand
technological values, while the latter contains more cultural and social values than the
former (UNESCO, 1972).

There are six conditions for the nomination of cultural heritage, which combine the
value characteristics of both tangible and intangible cultural heritage. Each of these
conditions characterises one or more aspects of cultural heritage values in panidula
reflects the focus of the evaluation of the values of the heritage. Only if at least one or
more of them are present at the nominated site, it will be recognised as a World Cultural
Heritage Table 3.

Table2. UN E S C ®érld Heritage Conditions and Corresponding Values

Condition Val ue Focus
1 Represent a uniqu|ArtistilRepresent
a creative master
2 Have had a dispro/CulturdaRepresent
architecture, mon|{Scient.
pl anning or | ands|technol
period of time orjval ue
the worl d
3 Provide a unique,|HistorilScarcity
testimony to an e|lVal ue
cul tur al traditio
4 Be an outstanding|/Hi storilRepresent
or group of buildlValue
il lustrating an i|[Scienti
in the history of|technol
val ue
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5 May be an outstan{CulturagVulnerabi
traditi oalit dtuimam
representing one
particularly if i
to the effects of
6 Have a direct or Cul turauUniversal
with eexinstsing tr|Soci al
i dedbxel i wbsks of |
art of speci al un

2.3.1.2 Composition of Building Heritage Value

As a type of cultural heritage, built heritage is a tangible cultural heritage created by

human beings, whitis expressed in buildings (or structures). To be a built heritage, two

conditions must be met: firstly, it must have a certain history, and secondly, it must have

a certain value. Regarding the value of built heritage, a great deal of research asd studie

have been carried out by academics, with fruitful results (Riegl, 1982; Feilden, 1994).

For example, internationally: Alois Riegl, an Austrian art theorist, in his article "The

Modern Cult of Cultural Objects: Its Disadvantages and Origins", summarised the value

of cultural objects into two main categories: monumental and contemporary thkies,

former of which is subdivided

into chronological,

historical

and

intentional

commemorative values; and the latter is divided into the value of use, artistic value and

the creation of new values (Riegl, 1982).

Bernard M. Feilden established a system for evaluating the value of historic buildings

in his book

6Conservati

on

of

Hi

stori

c

the value of historic buildings by dividing it into cultural value, emotima#le, and use

value (contemporary soceconomic value) (Feilden, 1994). The Russian scholar O. H.
P r u tdivigled the value of architectural heritage into historical value, aréstigtional

value, scientifierestorative value, architectural aestheatue, urban planning value and

Bui

functional value, and explained each of these values (Prutsyn, 1990). These

categorisations and interpretations of values reflect the different foci and emphases of

researchers, and in different systems. Concepts with the same have their own

meanings in terms of connotations and extensions. For example, Prutsyn (1990) argues

that historical values should focus on historical events and historical significance, while

Feilden (1994) emphasises more on its scarcity.
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In China, The Law of the People's Republic of China on the Protection of Cultural
Relics (hereinafter referred to as the "Cultural Relics Law") divides cultural relics into
movable and immovable cultural relics, of which the vast majority of the latter are
architectural heritage (Huo, 2016).

Therefore, when evaluating the value of architectural heritage, the value criteria based
on which the law classifies cultural heritagestorical value, artistic value and scientific
value are often adopted or referred to. These three values summartsedtvalue of
cultural heritage, but in fact, the value of cultural heritage is very rich in connotation
(Ahmad, 2006 Li, 2020. It is worth mentioning that among these three major values,
historical value is placed in the first position, reflecting ithportance of the physical

evidence of historical value of cultural heritage.

In addition to directly applying the value classification of cultural relics to classify the
value of architectural heritage, the academia has also explored the difference between
architectural heritage and cultural relics as well as the value characderidt
architectural heritage itself. For example, Song et al. (2014) divided the value of modern
architectural heritage into basic value and subsidiary value, the basic value is the "three
major values" in the Law on Cultural Relics, and the subsididgeviacludes cultural

and emotional value, environmental value and property value.

Wang (2012) believes that the value of architectural heritage should include five
aspects, which are historical value, artistic value, scientific value, use value and
landscape value. The first three of these five values are the basic values of arahitectur

heritage, which are also derived from the Law on Cultural Heritage.

Qin (2013) summarised the value elements of architectural heritage as historical,
artistic, scientific, cultural and educational and economic values, of which the first four
are the cultural value of the heritage, and the latter is the derived valuecoittival
value. In other words, economic value is not a-dependent value inherent in
architectural heritage itself, and economic value can only be derived when architectural

heritage has cultural value.

It is now recognised in the academic community that built heritage has firstly the

"three values" of cultural heritage and then its own special values. These special values
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generally focus on emphasising the cultural attributes of built heritage. Moreover, among

these special values, the economic value is in a marginal state and is not a necessary item

in the value composition of the built heritage.
2.3.2 International Research on the Value Composition of Industrial Heritage

The birth of industrial archaeology in the 1950s opened the prelude to the study of

industrial heritage, and after more than 60 years of development, the international

community and academia have gradually deepened and clarified their understanding of

the value of industrial heritage, and the results of their research have continued to

accumulate and innovate (Palmer, 2005). These achievements have been reflected in the

landmark international charters on industrial heritage research on the one hand, and in

the national evaluatiortandards of industrial heritage value on the other.

2.3.2.1 Composition of industrial (architectural) heritage values based on

international charters and documents

Although the study of industrial heritage began in the 1950s, it was not until the First
International Congress on Industrial Monuments (FICCIM) in 1973 that the international
community's interest in industri adaruher i
2017).

The internationalisation of industrial heritage research was marked by the
edablishment of the International Committee for the Conservation of Industrial Heritage
(TICCIH) in 1978. It was the first international organisation in the world dedicated to
industrial heritage research and conservation, and was later adopted by tragiamtalr
Council on Monuments and Sites (ICOMOS) as its own consultative body, specialising

in providing advice on industrial heritage research.

As a result, industrial heritage research has become an integral part of global cultural
heritage protection, and the international community's focus on industrial heritage has
increased year by year. On this basis, the International Committee for thetiBroof
Industrial Heritage (ICPI) and the International Council on Monuments and Sites
(ICOMOS) have started to develop international charters dedicated to the protection of

industrial heritage.
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From 2003 to the present, three international charters dedicated to the study of
industrial heritage the Nizhny Tagil Charter, the Dublin Principles and the Taipei
Declaration- have been developed (TICCIH, 2003; TICCIH, 2011 and TICCIH, 2012).

(1) The Nizhny Tagil Charter (TICCIH, 2003)

As the world's first international charter dedicated to the study and protection of
industrial heritage, the Nizhny Tagil Charter gives for the first time a clear definition of
industrial heritage, points out the importance of recording, studying andfydenthe
value of industrial heritage, and establishes principles and norms as well as proposes
methodologies and guidelines for the legislative protection of industrial heritage.

The Charter provides a preliminary definition of the content of industrial heritage
values. It addresses the value of industrial heritage in four articles. The first article begins
with a discussion of the historical value of industrial heritage. The &h@oints out that
human industrial activities have an important impact on the development of human
society as a whole and that, as a direct testimony to these activities, the value of industrial
heritage lies first and foremost in its historical valua agitness. It is also emphasised
that the historical value of industrial heritage does not lie in the specificity of a particular

case, but rather in its universal significance for all peoples.

The second article states that industrial heritage has a social value as part of the life of
ordinary people; a technical and scientific value due to production, engineering and
architectural needs; and an aesthetic value due to architectural and pleasiogs.
Furthermore, the third article points out that industrial heritage has intangible elements
and that these intangible elements also have their own value. In its fourth article, it states
that special types of industrial heritage have an added dalkei¢o their scarcity. The
significance of the Charter lies in the fact that, for the first time, it recognises historical,
social, scientific and technical and aesthetic values as the four fundamental values of

industrial heritage.

Although the Charter does not explore the connotation of each value, it serves as a
starting point for the study of the value of industrial heritage and establishes a basic

framework for subsequent research.
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(2) The Dublin Principles (TICCIH, 2011)

The Dublin Principles comprise a total of 14 articles in their entirety, with the
exception of the opening two articles, which define industrial heritage and emphasise the
characteristic attributes of industrial heritage, respectively, the remainingd@saare

divided into four main parts.

The first part contains three articles dealing with the recording and understanding of
the structural, locational, regional and landscape values of industrial heritage. The Dublin
Principles build on the Nizhny Tagil Charter by further emphasising the \ailthe
intangible components of industrial heritage, which are dispersed among the artistic,
technological and cultural values of industrial heritage. In particular, in traditional
industries, the technical and operational knowledge of the workerseisy amportant

resource that must be included in the process of assessing the value of the heritage.

The Principles also emphasise that industrial heritage should be valued in its specific
context and that the landscape of industrial heritage is also examined as a separate item
in the valuation. It can be seen that the Principles analyse the valuesifialcheritage
in a more detailed and inclusive manner than the Charter, deepening and complementing
the Charter.

(3) The Taipei Declaration (TICCIH, 2012)

The Taipei Declaration further emphasises the cultural value of industrial heritage.
The technology, the mechanical operations, the knowledge and even the staff involved
in industrial production are all part of the industrial heritage and are valuediagtprd
The Declaration also points out that Asian industrial heritage is different from other

regions in that it has its own characteristics in terms of the value it places on it.

Firstly, Asian industrial heritage is embedded in the relationship between people and
land, which is extremely deep and strong, and this special cultural value of Asian
industrial heritage should be taken into account in its valorisation and preservation.
Secondly, much of Asia's industrial heritage is associated with colonial power and
cultural imports, and this cultural heritage has value and should be preserved.
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2.3.2.2 TypicalCriteria for Recognising theValue ofIndustrial Heritage

In the field of industrial heritage research, western countries have always been in the
leading position, especially represented by the UK. The study of industrial heritage
recognition criteria in the UK is of great significance to the research on the oflu
industrial heritage in China. There are three tiers of heritage value assessment in the UK:
the first level is English Heritage's categorisation of the value of cultural heritage. At the
second level, there are a number of typologies and systemdic the two most
significant at the national level are the Scheduled Monuments and Listed Buildings,
which are the general criteria for determining the value of the objects of study in their
respective systems. The third level consists of guideliness&gsaing the value of
Scheduled Monuments and Listed Buildings in relation to specific types of heritage.
English Heritage classifies the value of cultural heritage into four categories: evidential
value, historic value, aesthetic value and communal valbgh constitute the basic

framework for the identification of cultural heritage value (Fredheim and Khalaf, 2016).

Scheduled Monuments classify archaeological sites, natural landscapes or landscapes
that are both natural and marade into 18 categories (Historic England, 2024).
Scheduled Monuments have detailed identification criteria, including general
identification criteria and identification guidelines for each type of heritage. The
Scheduled Monuments define the general criteria as age, rarity, documentation, group

value, survival, vulnerability, diversity and potential.

Also, the Scheduled Monuments divides industrial heritage into two parts: the
Historical Overview and the Overarching Criteria. In addition, the Historical Overview
describes the UK's industrial heritage in six periods, and the Overarching Criteria
consists ofeight t ems ( Hi storic England, 2024). ALI :
buildings and structures. It divides historic buildings and structures into 20 categories.

Like "Scheduled Monuments", "Listed Buildings" also have comprehensive general
selection criteria and detailed selection guidelines for various types of buildings. The
Principles of Selection for Listing Buildings divide the general criteria into statutory

criteria and general principles (Historic England, 2011

The statutory criteria are divided into two categories: architectural value and historic
value; and the latter includes five categories: age and rarity, aesthetic value, selectivity,
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national value, and state of repair. In addition to the general criteria, the "Listed
Buildings" are also subdivided into specific types of buildings, for which corresponding
guidelines have been formulated. Guideline for the evaluation of industriausésic
consists of a historical overview and general criteria. The historical overview describes
industrial buildings in four periods. The general criteria are also divided into eight items.
In addition, " Listed Buildings " classifies industrial structuaed sets out more detailed
guidelines on the characteristics of each type. The criteria for recognising industrial
heritage in Scheduled Monuments and Listed Buildings are shoWaibie 3, which is
based on the Principles of selection for listed buildings (2010) and Industrial Buildings
Listing Selection Guide (2011).

Table 3. The Historic Englandriteria for theldentification oflndustrialHeritage as

"Scheduledvionuments" andListedBuildings"

Schedul ed MonulListed Buildings
General |[Period Statut oArchitect
I denti fiRarity criterijlnterest,;
standar (Document ati on/ Hi storic

Group value

Survival/condi|GenerallAge and r

Fragility/vulnprincipAesthetic

Diversity Selectivi

Potenti al Nati onal

State of
|l ndustriHi sto|lPrehistojUp to 1700
Buil di n¢gSumma|Roman Pe|17aB50
Listing Ang$Saxon 181314
Sel ecti f Vi ki ng 19w
Medi eval
158000
17a®15
181413914
Gener |Period Il ntegrated sites
Princ|Rarity, Architectural di
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Selectiv|iMachinery
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2.3.3 Research on th&alue Composition of Industrial Heritage in China

The research on industrial heritage in China has achieved fruitful results in its
development during the past decade. As the basis for the protection and reuse of industrial
heritage, the research on the value of industrial heritage in China has beealygradu
carried out and deepened, which is not only reflected in the laws, regulations and
documents concerning industrial heritage, but also in the research of the academic
community on the value composition of industrial heritage and the assessment of the

value of industrial heritage in specific cities and regions.

2.33.1 Value Composition of Industrial Heritage under the Vision of

Regulations and Documents

At present, the regulations and documents for the recognition of heritage value related
to built heritage in China can be divided into two categories: cultural heritage value
recognition system and industrial heritage value recognition system. Among them, the
former has a larger scope and is the basic framework of the latter, while the latter is more

targeted and more specific.
(1) Cultural Heritage Value Recognition System

At present, the prevailing cultural heritage value recognition system in China is the
Cultural Relics Law of the People's Republic of China (2013) (hereinafter referred to as
the Cultural Relics Law) and the Guidelines for the Protection of Cultural Relits
Monuments in China (2015) (hereinafter referred to as the Guidelines). The Cultural
Relics Law is the basic law for the protection of China's cultural heritage, and Article 2,
states that cultural relics have historical, artistic and scientific vallrese three values
are the basic values for determining the value of cultural heritage in China (Chai and Li,
2019).

The emphasis placed by the Cultural Relics Law on the historical value of cultural
objects is consistent with the inherent nature of cultural objects. Cultural relics are the
products of a specific historical era and have a specific epochal charack@), The
epochal nature of cultural relics lies on the one hand in the position of cultural relics in

the era in which they were created, and on the other hand in the fact that cultural relics
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can reflect the mukdimensional and muHiaceted situation of human societies in a
certain period of history (Li, 2015), i.e. the epochal characteristics of human societies,
that is to say, the historicity. This historicity is the most important clersiot of
cultural relics (Erikse, 2014).

It enables people to know history concretely and figuratively as well as to restore the
original appearance of history. In contrast to the emphasis on the historical value of
cultural objects in the Cultural Relics Law, the Guidelines emphasise the@aogch

of cultural heritage social and cultural values (Chai and Li, 2019).

The shift in emphasis in the Guidelines on the valuation of cultural heritage is in line
with the cultural shift in the valuation of world cultural heritage in recent years, which
has seen a growing emphasis on the significant impact of heritage onutgeetsand
the societies in which they live. Both historical, social and cultural values are intrinsic to
cultural heritage. Although the Cultural Relics Law and the Guidelines differ in their
focus on heritage values, the basic values they proposeharenn to cultural heritage

and are not predicated on other values.
(2) System for recognising the value of industrial heritage

The Wuxi Recommendations for the Protection of 20th Century Heritage were adopted
by the Forum on the Protection of China's Industrial Heritage held on 18 April 2006 in
Wouxi, Jiangsu Province, China (Mo, Wang and Rao, 2022). As the first document on
industial heritage in China, the Wuxi Recommendation defines industrial heritage for
the first time and affirms the value of industrial heritage, pointing out that industrial
heritage has historical, social, architectural, scientific and technological, ahétmest
values (Zhang, 2018). This was the earliest time that China defined the concept and
classified the value of industrial heritage, which laid the foundation for the subsequent

research on the value of industrial heritage in China.

In 2014, the Guidelines for the Protection and Utilisation of Industrial Heritage (Trial
Draft) (hereinafter referred to as the Guidelines), which were jointly prepared by the
China Cultural Heritage Administration and the China Academy of Cultural Heyitag
were issued. The Guidelines are divided into five parts, namely general provisions,

investigation, identification, protection, utilisation and management, with a total of 24
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clauses, one of which is the assessment, identification and classification of the value of
industrial heritage (Chu, 2016).

The Guidelines take the four basic values of historical, scientific and technological,
artistic and social values as the criteria, and assess the value of industrial heritage
comprehensively on the basis of five factors: authenticity, integrity, accégsibil
scarcity and endangerment (Mo, Wang and Rao, 2022).

Based on the Wuxi Recommendation, the Guidelines make the value composition of
industrial heritage more systematic and comprehensive, and establish an operational
system for the assessment of industrial heritage value.

However, the Guidelines, as a nationally applicable universal standard, with a
framework assessment of value and a broader assessment content and methodology, are
applicable to the initial screening of industrial heritage in most regions of the country.
Cities and regions should also determine the value characteristics of industrial heritage
in their regions according to the actual situation of each place, and formulate detailed

industrial heritage value assessment standards and evaluation index systems.

2.3.3.3 Research ohndustrial Heritage Value Assessment

Since the Wuxi Recommendations, governments at all levels in China have begun to
initiate the investigation and identification of urban industrial heritage, and some cities
have introduced criteria for the identification of industrial heritage. At the tamee
academics have also conducted value assessment studies of different forms and depths
of industrial heritage in many cities or regions. The following is an analysis of the current
research on the recognition of the value of urban industrial heiitaGéina, taking

several key cities as examples.

(1) Beijing

In 2009, Beijing issued the Guidelines for the Protection andideeof Beijing's
Industrial Heritage, stating that the criteria for assessing industrial heritage are historical
value, sociecultural value, scientific and technological value, artisticaesthetic value

and economic utilisation value.
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The Guidelines refer to the way cultural heritage is recognised in the Convention for
the Protection of the World Cultural and Natural Heritage and set five basic conditions,
one of which can be recognised as industrial heritage. These five basic cengjon
attention to the characteristics of each value of industrial heritage in terms of scarcity,

uniqueness, representativeness, advancement and integrity (Liu and Li, 2008).

In the academic research, Liu and Li (2008) divided the value of Beijing's industrial
heritage into the "value given to industrial heritage by history" and the "value of current
status, protection and reuse”. The former includes historical value, sciesnidi
technological value, social and cultural value, artistic and aesthetic value and economic

utilisation value.

Historical value is divided into time and relationship with historical events and figures;
scientific and technological value is divided into industry pioneering, advanced
technology and engineering technology; social and cultural value is divided imb soc
emotion and enterprise culture; artistic and aesthetic value is divided into architectural
and engineering aesthetics and industrial landscape characteristics; and economic

utilisation value is divided into structural utilisation and spatial utiligatio

There are five categories and ten -sabegories of "value of industrial heritage
endowed by history”, and the researchers have explained the connotation of each
category and class with examples of Beijing's industrial heritage and conducted
quantitative esearch on them. The "value of industrial heritage given by history" scores
100 points, and each subcategory scores 10 points, which are divided into four time
periods according to the historical stages of Beijing's industrial development, and each
time peiod corresponds to a score ranging from 3 to 10 points. From this, the "value of
Beijing's industrial heritage given by history" can be calculated. A similar categorisation

and scoring method is used for the "value of status, conservation and reuse”.

As the earliest cigpecific value evaluation method and system in China, the Beijing
Industrial Heritage Evaluation Approach is highly targeted at categorising and scoring
the value of industrial heritage in a specific city, and explores ways to dssessque
value of the city's industrial heritage. Currently, at the administrative and legal level,
Beijing's industrial heritage is recognised in accordance with the Guidelines, while the
academic community uses the evaluation system of Liu and Li (2808 standard.
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(2) Shanghai

Although Shanghai has not yet issued regulations specifically for the protection of
industrial heritage, it has set selection conditions for industrial buildings selected as
outstanding historic buildings. This is the first time that the protection ofsindl
buildings has been mentioned in the local regulations for the protection of historic
buildings in mainland cities in China. In addition, in the Third National Cultural Heritage
Census in 2007, Shanghai identified 215 new industrial heritage séed ba the three

main values of cultural relics.

In the academia, Huang (2007) of Tongji University established a combined
qualitative and quantitative evaluation standard for the value of modern industrial
buildings in Shanghai in his doctoral thesis. The standard divides the value of modern
industrialbuildings in Shanghai into six items: historical value, artistic value, scientific
value, environmental value, economic value, and social and emotional value, and each
of the remaining five items is divided into three st#ms, except for social and
emotbnal value. Historical value is divided into city level, community enterprise level
and building body level; artistic value is divided into regional characteristics of
architectural shape, artistry of spatial form and level of detail decoration and renpvat
scientific value is divided into structural technology, characteristics of materials and
construction art and craft; environmental value is divided into landmark, continuity and
regional style; economic value is divided into locational advantagepiadulay to
functional changes and economy of functional changes (Huang, 2007).

(3) Tianjin

In 2011, Tianjin, China conducted a cityde industrial heritage census, and Tianjin
University participated in the development of the "Standards for the Recognition of
Tianjin's Industrial Heritage (Draft)", and based on the Standards, a list of Banjin'
industrial heritage recommended for preservation was developed (Chu, 2016; Ji, Xu and
Aoki, 2011).

The Standard divides the value of Tianjin's industrial heritage into six categories:
historical value, technical value, architectural value, landscape value, social value and

utilisation value. The total score of historical value is 20 points, divided"iatm
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history" and "connection with major historical events or great historical figures"”, each
with 10 points. The technical value of 10 points, no-seims, refers to the production

process in the industry's pioneering, uniqueness and endangerment (Ji, 2011).

The architectural value is divided into two items: "typical or unique architectural style
and aesthetic value" and "uniqueness and advancement of architectural structure”, with
10 points each. Landscape value is 10 points in total, with ndesub, refering to the
unique industrial landscape characteristics of the buildings and structures. Social Value:
20 points, 10 points each for "profound social influence and special social emotion” and
"unique corporate culture". The utilisation value is 20 pointdy 10 points each for "
utilisation of building structure™ andutilisation of building space" (Ji, 2011).

In recent years, the China Industrial Heritage Study Group of Tianjin University has
amended and enriched the Standard, merging and adjusting the six basic values in the
original value composition into four values: historical value, scientific and tedjinalo
value, aesthetic value and social and cultural value. The subdivision of each basic value
and the evaluation criteria are still being enriched and perfected (Ji, 2011; Zhang et al.,
2022).

(4) Chongging

Li, Zheng and Zhang (2012) divided the value of Chongging's industrial heritage into
seven categories: historical value, scientific and technological value, social value, artistic

value, economic value, uniqueness value and scarcity value.

Historical value is related to the age and historical events and figures; scientific and
technological value is related to the pioneering of the industry and the level of
engineering technology; social value is related to social emotion and enterprise; cult
artistic value is related to the aesthetics of architectural engineering and the
characteristics of the industrial landscape; and economic value is related to the use of

structure and the use of space.

Xu (2012) also divided the value of Chongqing's industrial heritage into five items,
namely: historical value, technical value, social value, aesthetic value and economic

value, and added authenticity and integrity as criteria after these five items.
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Historical value is divided into the age of creation and related to major historical
periods and figures; technical value is divided into the symbol of an industry's pioneering
and leading and the products represent the leading level at that time; shwels/
divided into the promotion of local economic and social development and urbanisation
and corporate culture, employee identity; aesthetic value is divided into the landscape of
the industrial facilities with outstanding individuality and architegtudesign and
decoration; economic value is divided into the industrial construction of a huge
investment and has the potential value of the development of culture, tourism and other

modern service industry potential value.

Comparison of the two value compositions shows that they are basically the same in
the basic value composition, similar in each subsection, and complement each other. In
addition, Li (2012) focuses on the uniqueness and scarcity of Chongqing's industrial
heritage and lists it as an independent value, while Xu (2012) focuses more on the

authenticity and integrity of the heritage as a complementary criterion to the basic value.

(5) Nanjing

In 2011, Nanjing conducted a cityide census of industrial and mining enterprises
built before 1978, and set conditions and recognition criteria for enterprises to be
included in the industrial heritage list and those under key protection (Deng el )., 20
The criteria include the age of the enterprise (built between 1840 and 1978), a more
complete layout of the plant, as well as better preserved characteristics of the plant's
landscape and higher quality buildings. A total of more than 50 sites vestifiet as
meeting the criteria, and 14 sites with high value were selected as the first batch of

industrial heritage under key protection in Nanjing.

There are four criteria for its recognition, which are further improved on the basis of
the conditions. The recognition criteria require that the key protected industrial heritage
must firstly be rare, unique and iconic within the corresponding histopieadd,;
secondly, the enterprise must be representative, advanced and pioneering within the same
industry in the country; thirdly, the factory must have industrial landscape characteristics,
complete architectural pattern and advanced construction tegyndiourthly, the
enterprise can represent and reflect the industrial development and history of Nanjing
within a certain period of time (Deng et al., 2011).
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Deng et al. (2011) assessed the value of Nanjing's industrial heritage, which is divided
into six items: historical value, scientific and technological value, social and cultural

value, artistic and aesthetic value, economic utilisation value and présestatus.

The historical value is divided into "long history” and "relationship between historical
figures and events"; the scientific and technological value is divided into "pioneering
industry" and "advanced engineering technology"; the social and culturalvdiviled
into "advanced industry” and "advanced engineering technology"; the social and cultural
value is divided into "advanced industry” and "advanced engineering technology"; the
social and cultural value is divided into "pioneering industry" andaaded engineering

technology";

Artistic and aesthetic value is divided into "architectural and engineering aesthetics"
and "landscape features"; economic utilisation value is divided into "structural
utilisation" and "spatial utilisation". The preservation status refers to the degree of
intactness and is not divided into items. Compared with the official criteria, the value

composition has increased the consideration of economic factors.

(6) Wuhan

The Plan for the Protection and Utilisation of Industrial Heritage in Wuhan was issued
in 2011, organised by the Wuhan Land and Planning Bureau, and was the first special
plan for industrial heritage in Wuhan. The Plan selects 371 factories as reseacts, obj
95 of which are listed in the "Wuhan Industrial Heritage List", and according to the

selection criteria, 27 of which are recommended as Wuhan industrial heritage.

The document shows that there are four criteria for assessing industrial heritage.
Firstly, it is rare and unique in the corresponding period, and an industrial enterprise with
high influence in the whole country or Wuhan. This examines the scarcity @ueness
of industrial heritage. Secondly, it is representative or advanced in the same industry in
the whole country, the industrial enterprises which are the earliest, the most productive,
the highest quality, the most influential brand, the most addatemhnology, and the
nationally famous trademarks and trade names in the same period of time. This examines
the representativeness and advancement of the industrial heritage. Thirdly, it is the

characteristic industrial enterprises with complete architactpattern or advanced
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construction technology, and with the characteristics of the times and industrial style.
This examines the period characteristics and industrial features of the industrial heritage.
Fourthly, other industrial heritage of high value (The Plan for the Riamteand
Utilisation of Industrial Heritage in Wuhan, 2011).

Tian (2013) Qi and Ding (2008) have studied the value of Wuhan's industrial heritage.
Tian (2013) divided the value of Wuhan industrial heritage into five aspects: historical
value, social value, economic value, aesthetic value and scarcity value, and explained its
connotation. Qi and Ding (2008) established a qualitative and quantitatlgaton
system for Wuhan industrial heritage. They divided the value of Wuhan industrial
heritage into five items: historical value, social value, scientific and tdotpical value,
artistic and aesthetic value, and additional value, except for the scientific and

technological value, the other four items are divided into two small items each.

In summary, China's research on the value of industrial heritage in various cities is
still relatively macroscopic, and there is not yet enough detail for more specific
breakdown indicators, pending further research in each region according to specific

conditions.
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2.3.4 Process ofExploring the Cognition and Assessment ofndustrial Heritage

Values

The value of industrial heritage is characterised by different values depending on the
evaluation perspective. For cities, the historical heritage of an industrial site could add to
the cityds cultur al connot at i mnarchitacts, enhanc
industrial buildings and their spatial system are evidence of the speed and simplicity of
the industrial erads production methods, ar
studied; for artists, the changes and vicissitudes of indusites bring back memories
of the past and stimulate creativity. The value of industrial heritage is interpreted

differently by different people and from different perspectives.

An important point in evaluating the value of industrial heritage is how to recognize
and understand industrial heritage from a comprehensive and complete perspective. The
following is an analysis of the exploration of industrial heritage value cognitidn a
assessment through three points. The aim is to understand the development history and
the changes of evaluation elements in industrial heritage in order to provide a guide and

reference for industrial heritage evaluation and conservation.
2.3.4.1 Changes in theCognition of Heritage Values

The study of industrial heritage originated in the United Kingdom. Michael Rix, a
historian at the University of Birmingham, first introduced the concept of industrial
archaeology in 1955 with his paper titled Industrial Archaeology. Rix (1955) holds the
view thatBritain was the first country to complete timelustrial Revolution, which left
abundant remains recording the era and its events. He argued that the country should
establish institutions and statutes to protect the industrial heritage that a¢tlhedace
of the globe. Following the initiative of experts and scholars, the Council for British
Archaeology set up the Research Committee on Industrial Archaeology in 1959 to make
urgent recommendations to the British government on the developmeninofusirial
heritage list and conservation policy, and to urge the government to initiate the Industrial
Monuments Survey (Palmer, 2010). The research and conservation of industrial heritage
began in the UK and has spread in various countries. Regardipgrtteption of value,
the earliest elements of heritage value assessment were proposed by art historians, mainly

for antiquities and monuments, and were classified in terms of historical commemorative
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values, artistic values, and presdal values (Riegl, 1903). Alois Reigl, an Austrian art
historian, first proposed a system of monument values from duistotical perspective

in 1902, dividing monuments into two categories: commemorative valuesresehp

day values. Monumental value contains age value, historical value, and intentional
commemorative value; presesity value contains use value and artistic value (Riegl,
1903).

After the 1980s, the exploration of heritage values began to emerge in the fields of
archaeology and architectural history. From the perspective of cultural historiography, a
distinction emerged between intrinsic and extrinsic heritage values. The mtrahge
is focused on the historical, commemorative and cultural value of the heritage itself,
while the extrinsic value includes economic, so@aljeducational values (Lipe, 1984;
Feilden, and Jokilehto, 1993; Frey, 1997). William D. Lipe, an Amercahaeologist,
classified heritage in terms of economics into economic, aesthetic, associative symbolic,
and informational values in 1984. Jukka Jokilehto, a Finnish historian of architectural
and cultural heritage conservation, and Bernard Feilden, stBatchitect, classified
heritage into cultural and soeeconomic values (Feilden and Jokilehto, 1993). Feilden
and Jokilehto (1993) suggested that the cultural value contains aesthetic, technical and
scarcity values; the soceconomic value containsriational, economic, educational,
social and political values. Furthermore, the Swiss economist Bruno. S. Frey (1997)
argued that heritage contains financial, selection, existence, bequest, prestige, and
educational values. Prutsin (1997), president ofRbesian Academy of Restoration
Sciences, proposed the intrinsic and extrinsic value of heritage, arguing that the
commemorative, historical, aesthetic and artistic emotional values of heritage itself
constitute its intrinsic value, while urban planningestific restoration and functional

values constitute its extrinsic value.

In the late 20th century, scholars in the field of economics began to consider the value
of heritage from the perspective of capital (Throsby, 2001). At the beginning of the 21st
century, in the process of globalisation and urbanisation, with the growing
interdisciplinary recognition of heritage, the economic anevagee of heritage has also
gradually gained attention. David Throsby (2001), an Australian economist, proposed to
measure heritage values in terms of cultural capital. He classified cultutabbento

aesthetic, spiritual, social, historical, symbolic, authentic, and economic values. Research
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by Randall Mason (2002), an American scholar of historic building preservation
engineering, classified cultural heritage into semttural and economic values. The
Italian scholars Sergio Barile and Marialuisa Saviano (2015, p. 84) divided heritage into

intrinsic and use values.

In conclusion, for over a century, the perception of heritage value has been explored
through a variety of disciplines, from art history, archaeology, architectural history and
economics, from a focus on the historical commemorative value of heritage to a
consideration of both the intrinsic and extrinsic value of heritage combined with its
measurement in terms of cultural capital. The development and changes in the perception
of heritage values have also contributed to the formation of relevant policies and
institutions, which have moved from theoretical discussions to practical guidelines that

can be implemented.
2.3.4.2 Institutional Policy ChangesRegarding theValue ofIndustrial Heritage

In terms of institutional policies, the Australian National Committee of the
International Council on Monuments and Sites (ICOMOS) adopted the Burra Charter,
which defines cultural significance as including aesthetic, historical, scientific, social and
spiritual valus in 1979(Avrami et al., 2019). The publication of the Burra Charter
marked the beginning of an operational international standard for the recognition of
heritage values. Then, the Guidelines to the Burra ChaCgtural Significance divide
heritage values into aesthetic, historical, scientific and s@oi@ami etal., 2019). In the
21st century, the assessment and conservation of cultural heritage has become
increasingly developed, and under the impact and challenges of globalisation and urban
regeneration, there is an urgent need to develop a systematic undegstdriteritage
and a complete system of value assessment. Moreover, the International Federation for
the Conservation of Industrial Heritage adopted the Nizhny Tagil Chartedastrial
Heritage in 1979, which gives industrial heritage, as a specific type of heritage, a more
focused consideration in terms of recognition, classification and value assessment
(TICCIH, 2003).

Furthermore, the English Heritage in 2008 classified heritage values as evidential,
historical, aesthetic and communal (Historic England, 2008). In 2011, ICOMOS adopted
the Dublin Principles which emphasise the intangible value of industrial heritagey stat

62



that the value of industrial heritage resides in the production structure or site itself,
including the material components such as machinery and equipment, the industrial
landscape, documentation, and the intangible records present in memory, artiand cus
(Hughes, 2018). The Burra Charter (Australia ICOMOS 2013) states that assessed values
should encompass a wider range of heritage values (extending to the social and intangible

values) (Avrami etal., 2019).

Table 4. TheDifferent Standar@ of Documents of International Organizations on the

IndustrialHeritage

Name Relevant content

The Venice Charter Proposes that the conservation and restoration of heritage buildings
(1964) follow the principles of authenticity and integrity

Protection of the World | (1) Proposes that cultural values are viewed from social, artistic, scie
Cultural and Natural aesthetic and anthropological perspectives

Heritage (2) Outstanding universal value describes the qualitative criteri
(21972) cultural heritage

The Nara Document on | (1) Proposes respect for cultural diversity and heritage diversity
Authenticity (1994) (2) Emphasis on values related to authenticity

Charter of Nizhny Tagil | (1) Defines industrial heritage and points out that it has histol
(2003) technological, social, architectural, scientific and aesthetic values

(2) Suggests that special production processes, scarcity, early yeg
inventiveness make the industrial heritage of special value

Operational Guidelines | (1) Development of the outstanding universal value assessment crit

for the Implementation ofl (5 petailed explanation of the meaning and conditions of authenticity
the World Heritage integrity

Convention (2005)

Dublin principle (2011) | Enriches and deepens the definition of industrial heritage, emphasisi
diversity of types of industrial heritage, paying more attention tg
intangible heritage and the whole process of production, in addition
tangible

Taipei Declaration on (1) It is noted that the definition of industrial heritage in Asia coverg
Asian Industrial Heritage| pre-IndustrialRevolution period as well as the péatlustrialRevolution
(2012) period in time

(2) The formation of industrial heritage in Asia is largely associated
Western colonisation and has a colonial character

(3) Aesthetic and technological values of the history of local architeq
construction or equipment

(4) Emphasis on the cultural value of the industrial heritage, such ¢
intangible cultural heritage of operating technology, corporate cultur
the life of the inhabitants
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(5) Emphasis on the holistic nature of the objects to be prote
including the tangible cultural heritage such as the housing of labo
the origin of raw materials and transport, and the intangible cu
heritage such as operational techniques aoaviatge

Table 5. TheDifferent NationalStandards on th¥alue oflndustrialHeritage

Name Relevant content Country | Time

Management Policy | Historical value, artistic value, scientific value | The 2006

2006: Guidelines for Age, representativeness, uniqueness, integ United

the management of th 5 ;thenticity, group value, public value, potentia States
National Park System

U.S. National Historic
Landmark Standard

National Registration
Standards for Historic
Sites in the United

States

UK Conservation Classifies the value of cultural heritage into f¢ The 2008
guidelines:Policies basic values: physical evidence, historical va| United

and guidelines for the| aesthetic value and communal value Kingdom
sustainable The criteria of age, selectivity, representativen

management of the | jniegrity, authenticity, group value, vulnerabili
historic environment | 54 diversity are proposed

Guidelines for the The aesthetic, historical, scientific cultural socia| Canada | 2015
management of spiritual significance

archaeological The heritage value of a cultural resource is refle

resources in the characteristic elements that define it

Age, representativeness, scarcity, uniquen

Cultural Resources | jntegrity, group value, monumentality
Management Policy

Most of the current research on industrial heritage is oriented towards the reuse of
industrial heritage and industrial tourism, with less research on the grading of industrial
heritage. Florentin&ristina et al. (2014) chose a series of case studiesatoiee the
diversity and richness of Romagsaindustrial building fabric in terms of architecture,
industrial profile and period. They suggest reusing the cultural values embedded in
industrial heritage in order to emphasise its status as a culturalaesmd its symbolic
value. Cho and Shin (2014) analysed how a cultural policy project in Incheon, South
Korea, dealt with industrial heritage issues. They suggested that industrial heritage
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conservation involves not only adaptive reuse, but also the creation of cultural values in

obsolete spaces.

Claver, Sebastid and Sathobera (2015) proposed a global approach to the study of
Spairés industrial heritage. The method focuses on the identification, selection and
classification of elements, considering that each heritage type has specific properties. It
was noted that in a multriteria approach, it is reasonable to use the AHP method t
deal with different criteria of different levels of importance (Claver, Sebastia and Sanz
Lobera, 2015). Sutestad and Mosler (2016) explored the possibilitacivating the
abandoned site of the Coryton refinery in Thurrock, UK, as a cultural heritage site by
analysing its relationship with the landscape, people and their interrelated processes.
Moreover, Claver et al(2019) built on the initial inventory established by relevant
scholars to create a muttriteria asset inventory for the study, management and cultural
enhancement of assets related to industrial heritage in Spain by increasing the number of

assets and &blishing new classification criteria.

In summary (1) the international community has continued to expand the definition
and types of industrial heritage, with its time span and intangible dimensions expanding.
The composition of industrial heritage values has become more diversified, forming five
basic valueshistorical, social, scientific and technological, aesthetic and cultural, and
emphasising subategories of values that are easily overlook@yl The Operational
Guidelines for the Implementation of the World Heritage Convention estab#n
criteria for cultural heritage, complemented by the assessment of authenticity and
integrity. Other international documents point out that specificity, early date,
inventiveness, scarcity, integrity and coloniality play a role in influencing thee\afl
industrial heritage(3) Although the UK, US and Canada have different understandings
of the individual values of cultural heritage, they share a similar understanding of the
overall scope of heritage values. The value assessment indicators hawa/thi&cus,
and 14 common indicators have been extracted, namely relevance, symbolism,
publicness, development contribution, aesthetic significance, scientific significance, age,
selectivity and representativeness, rarity and uniqueness, integrity ama \atue,
authenticity, documentation, vulnerability and potential. Itnseaningful reference and
implications for the perception of value and conservation development of industrial

heritage in China.
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Through the reading of relevant documents, it is found that the value criteria of
industrial heritage have been included in them, both in China and internationally, but in
general, they are scattered and disorganised, each with its own focus, and rb unifie
system has been formétiable6).

Therefore, by studying the relevant important documents in depth, the statistics in this
paper show that authenticity, integrity, representativeness and scarcity appear more

frequently, while advancement, endangerment and uniqueness are less frequent.

Table 6. Statistical Table of Evaluation Criteria in Institutional Policies

Relevant
documents or
standards

Representativeness

Authenticity
Integrity
Advancement
Endangerment
Uniqueness
Earliness

Scarcity
Diversity

Venice Charter X X

The Nara x X
Document on
Authenticity

TICCIHGs Charter X X
of Nizhny Tagil

Operational x x
Guidelines for the

Implementation of

the World Heritage
Convention

Dublin Principles X X

TaipeiDeclaration X

UK Conservation X X X x
principles: policies
and guidance for
the sustainable
management of the
historic
environment

United States X X X
Standard

United Kingdom X X X x
Standards
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CanadiarBtandard X X X

Guidelines for the | x X X X
protection and use
of industrial
heritage, Canada

Wuxi City, China X X X
Industrial Heritage
Census and
Recognition
Measures

Guidelines for the X X x X X
Protection and

Reuse of Industrial
Heritage in Beijing

Total 6 9 5 1 6 1 2 4 3

2.3.4.3 Characterising theValue ofIndustrial Heritage

In recent years, research on the value of industrial heritage has been growing. Cultural
charters (e.g. International Charter for the Conservation and Restoration of Monuments
and Sites) suggest that a historical building with innovative, historical,l,sogiural,
artistic, economic, technological, and spiritual value can be regarded as heritage
(Marsden, 2015). Compared with cultural charters, the Nizhny Tagil Charter for the
Industrial Heritage emphasizes scientific va[UECCIH, 2003).It defines tle values of
industrial heritage as historical, technological, artistic, aesthetic, social, economic,
cultural, educational, industrial, spiritual, peculiarity and scarcity. The value proposition
assists in deciding the potential new functions of heritagk as an industrial museum,

a postindustrial landscape, a creative industrial zone or a synthesized garden.

Palus (2006) believes that the main reason for the conservation of industrial heritage
is that it is a special surviving part of the urbanisation process and a carrier and witness
of the development of human industrial civilisation. As a nostalgic landsoagustrial
heritage has multiple values, including historical research value, scientific and
technological value, humanistic and social value, architectural and artistic value and
economic value. Davies (2008) pointed out that industrial heritage, aspamtant
material carrier of industrial civilisation surviving to this day, is a witness of the

industrial civilisation era, and its value is mainly historical, social and technologineal.
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connotation of industrial cultural value contains historical, aesthetic and social meanings,
reflecting the unique way of work and life of the industrial era, and has become the
theoretical basis for strengthening conservation. Industrial heritage igpartamt part

of cultural heritage, and the evaluation of its value should take into account various

considerations such as technical, cultural and economic.

In recent years, there has been a growing number of studies by Chinese scholars on
industrial heritage. From an international perspective, @hiimaustrial heritage shows
the uniqueness and scarcity value of a semionial and semieudal society. Industrial
heritage has cultural, social and economic values in addition to the historical, scientific

and artistic values, depending on its charasties (Liu and Li, 2008).

Liu (2012) pointed out that the value of industrial heritage is not limited to the
industrial buildings themselves, and is not only a witness to the industrial development
of the city, but its value is more in witnessing the former urban life. Heritagee@tion
cannot be equated with the total preservation of the past, and the process of its
conservation should include evaluation and selection, otherwise, there will be no real and

effective conservation, and conservation entails valuing the value.

Liu (2018) argues that industrial heritage is closely linked to politics, economy and
culture, and is a faithful record of social development; industrial buildings are the
crystallisation of human civilisation and have a high conservation value. Wangaagd W
(2018) indicated that industrial heritage reflects cultural heritage and humanistic care.
The reuse of industrial buildings allows them to play a greater role in urban development
and peoplés lives. Liu, Zhao and Yang (2018) suggested that the vdlidostrial
heritage may be represented through the following spectrum of values: historical,
scientific, artistic, spiritual and use. They proposed that the motive of protecting
industrial heritage is to protect its general value, rather than spededtoro of a single
site, and that scientific and reasonable identification of the value of industrial heritage is

the basis for its protection, utilization and management.

Ji (2019) believes that not enough attention has been paid to the scientific and
technological value in the study of the value of industrial heritage. He argues that using
the architectural heritage instead of its technological value or conflating this @vo

misunderstanding in evaluating the value of overall industrial heritage as industrial
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architectural heritage is part of industrial heritage. Ji (2019) divides the technological
value of industrial heritage into four types depending on the attribution of the {Blue:
Industrial heritage does not have production processes, the technological value is
attributed to the equipment. The technological progress of equipment directly contributes
to the development of industries, such as the machine processing indRstfine
industrial heritage has processes, which merely reflect the steps atpood(3) The
scientific and technological value of the industrial heritage is attributed to the processes
(4) The processes of the industrial heritage and the equipment in each step of the process
are in constant interaction, and advances in equipment can bring about changes in the
processing. Industrial heritage requires a systematic study of the evolutionce$pro
development, and the relationship between process and equipment. This means that when
industrial heritage conflicts with urban regenemafiit is important to grasp the core
values of production process so that it can be determined whether all or part of the
production lines of industrial heritage should be preseiwnedstrial buildings could be

preserved, renovated or demolished.

The abovanentioned experts and scholars have expressed their views on the value of
industrial heritage, and although there are differences in details, there is a general
consistency in their view@ able7). The main points include: firstly, industrial heritage
has value in historical research. Industrial heritage bears witness to the production and
lifestyle of the industrial era, and carries the historical memories of different regions and
nationalities dung thelndustrialRevolution. Chiné industrial heritage is a record of
the hard struggle of the Chinese people, from which we can clearly see the development
of recent and modern Chinese industry, and is also the best illustration of the recent
urbanization process. The second is the valuscience and technology. Industrial
production is a concrete expression of scientific and technological practice. Industrial
heritage, as an expression of technology in the era dhthestrial Revolution, is the
best illustration of the course of human technological development.

Thirdly, it is the value of humanities and society. Industrial heritage is the product of
peoplés production activities in a specific historical period, and contains the memories
of production and life of the people concerned, which not only becomes the common
historical memory of the people in the region, but also generates a strong sense of cultura

identity and belongingThe otheris the value of architectural art. Industrial heritage
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relies on certain construction techniques and is an iconic building of a particular era. The
design of the industrial buildings and the layout of the internal space presents a unique
aesthetic perspective and design concépé next step is economic value, which is a
renewable valueThrough the conservation and reuse of industrial buildings and
structures, it is possible to make full use of them by replacing their original functions to
provide a space that might be used for new functions and reduceethéonauild new
buildings. The aim is to reduce the cost of demolition and construction and to save on
construction resources. Facilities that have lost their original productive function can also
be transformed and reused in a variety of ways, usingyhagtiktic expressions as an

effective way of gaining economic profit.

Table 7. An Overview ofValues ofindustrialHeritage
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Palus,2006 X X X X X

Davies, 2008 X X X

Liu and Li, 2008 X X X x X X X

Liu, 2012 x

Marsden, 2015 X X X X x x X x

Liu, Zhao and x X x X

Yang, 2018

Wang and Wang X X

2018

Ji, 2019 x

2.3.5Limitations of the Current LandscapeValue ofIndustrial Heritage

Value includes the objective existence of things, but also what role and significance
they have for different subjects in different contexts of the time. As for the value of

cultural heritage, its value composition is usually based on historical, adisgafific

and social values, and these values are often the main factors in evaluating the degree of

value of cultural heritagéreland, Brown and Schofield, 2020)
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The industrial heritage landscape belongs to the category of industrial heritage, which
is subordinate to cultural heritage. In terms of value composition, although Liu and Li
(2008) emphasized the industrial value of industrial heritage which exparstopeof
value composition factors of industrial heritage under the value system of cultural
heritage according to the characteristics and assessment principles of industrial heritage,
it is still difficult to highlight its value characteristics that aredlent from the universal
values of other types of cultural heritage. The classification of the value composition
system is not clear enough, and the division of value factors is too general. The
classification of industrial heritage is basically basadte value composition of the
cultural heritage and without highlighting the industrial characteristics of the industrial

heritage.

Current studies on the value of industrial heritage landscapes have concluded that the
values of industrial heritage landscapes include the following values: historical, cultural,
aesthetic or artistic, social, touristic, technical or scientific (whiciss referred to as
industrial value), and economic. Among these values, the historical, scientific and social
aspects are those of a universal nature as defined for industrial heritage in the Nizhny
Tagil Charter on Industrial Heritage (Li et al., 201 igHes, 2018). The content covered
by social and economic values may be too general in the value composition, limiting the
depth and refinement of the understanding of values. As that will have an impact on the
future value evaluation of industrial heritalg@dscapes, it is necessary to establish a
more accurate classification and a clearer structure of the value composition of industrial

heritage landscapes.

Tourism value is based on the historical value, artistic value, technological value and
emotional value of the industrial heritage landscape, and the value generated by
transforming the above values into tourism resources, and is influenced by the location
and environment in which the heritage is located. Therefore, this study considers that
tourism value is one of the utilization methods derived from the reuse process of the
industrial heritage landscapiependingn the value of the industrial heritagatlscape,
which should not be included in the framework of the value composition of the industrial

heritage landscape.
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2 4 Existing M ethods for Evaluation of Industrial Heritage Sites

In the research of industrial heritage evaluation, there are different methods and
technical tools used by scholars, and the common evaluation methods are analysed as

follows.

2.4.1 Methods for Landscape Character Assessment (LCA) and Historic Landscape
Characterisation (HLC)

In recent years, the practice of landscape evaluation has developed in the direction of
detail and digitization. Fairclough and Herring (2016) used two methods for analysing
industrial heritage landscape which arelthedscap&€haracteiAssessment (LCA) and
HistoricalLandscap€haracterisation (HLC). They suggest that the landscape should no
longer be evaluated as an indistinct whole but should be subdivided into different
landscape characteristics. This could be done by using technical tools Sedgaphic
Information System (GIS), a tool for spatial data processing and analysis, and aerial
photography to produce landscape maps, using data to describe the landscape and form

an overall landscape resource map of an area.

Fairclough and Herring (2016) state that the LCA provides classification, description
and illustration of different landscape types. Bao and Zhou (2015) practiced LCA in
Hong Kong by developing a landscape characterisation map and database for Hong
Kong, and providing a system reference framework for decision making. The LCA
approach generally includes four steps: defining the scope of the study, case study, field
investigation, and category description. The evaluation process begins with the analysis
and @ategorization of the landscape, resulting in a landscape character area map and
database, followed by an evaluation of the landscape character of the site. Similarly, it
has been found that the LCA method is useful as a basis for establishing the landscape
planning system and sustainability assessment at the regional level (Fairclough and
Herring, 2016).

Another method for evaluating the industrial heritage landscape uses the Historical
Landscape Characterisation (HLC). Wilkinson and Harvey (2017) indicate that the HLC
aims to identify, describe and illustrate the major historical factors and their imgiedi

which influenced landscape formation. Fairclough and Herring (2016) presented a case
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study of the Cornwall HLC that mainly used the historic and current maps, and aerial
photographs to identify the tirdimensions of the historic landscape such as the 19th
mid-century or 20th century. The preliminary identification of historic landscape
character types is based on different temporal dimensions, combined with geological,
soil and hydrological maps. Field research was used to revise and add character elements,
resulting in the identification of character types such as working industrialasites
abandoned industrial sites, which are expressed on the map in different colour blocks to
form the Cornwall Historic Landscape Character Types Map.

The HLC method distinguishes between sensitivity and value classes of historic
landscapes by judging the sensitivity, completeness and rareness of feature types
(Wilkinson and Harvey, 2017). HLC is also used to guide planning practices such as land
use planing and infrastructure site selection. Additionally, Wilkinson and Harvey
(2017) found that in practice the different feature types are not neatly divided as HLC
presents the color blocks, they are blended into each other. This relatively rigid division
of boundaries fragments may redulee integrity of the landscape.

24.2 Geographic Information System (GIS) as &/isualization Tool

As Geographic Information System (Gl&chnology is used in both the HLC and
LCA methods mentioned above, the current status of GIS application is analysed below.
This is intended to provide a new perspective on the classification and evaluation of
industrial heritageGIS is an interdisciplinary discipline between earth science and
information science that has developed rapidly in recent years (Ciski, Rzasa and
Ogryzek, 2019). It is a combination of geography, cartography, mapping and computer
science, ath is a technical system for managing and studying geospatial data. It is now
fully applied to urban planning (Turner, 2006). It has become an important tool for
planning management, planning analysis and decision making, and carrying out public
participaton. GIS originated from the digital management and analysis of geographic
information (Ciski, Rzasa and Ogryzek, 2019). The concept of GIS was first introduced
by Roger F. Tomlinsoim 1963, defining GIS as a digital system for the analysis and
manipulatiom of geographic data. This means that GIS is a system composed of

computers and different methods to collect, manage, analyse and display spatial data.
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One of the core capabilities of GIS technology for urban planning is the spatial analysis
function (Ciski, Rzasa and Ogryzek, 2019). The analysis of geographic location
information and geomorphological feature data is a common function of GIS. Commonly
usal types of spatial analysis are as follows (Bao and Zhou, 2Qi)5juery analysis

(2) location analysiq3) trend analysis(4) smulation analysis

At the same time, the multayered, multifactor overlay analysis method of GIS in
the HLC and LCA methods, which forms a colour block representation on the map,
makes it possible to visualise the results of a comprehensive evaluation of the value of

industrial heritage (Fairclough and Herring, 2016).

In summary, current approaches to the classification and evaluation of cultural
heritage are increasingly being combined with computer technology. As a unique cultural
heritage, the classification and evaluation of heritage information can be well combined
with the spatial analysis capability of GIS, which can collect and input the information
data of industrial heritage better. Therefore, the application of GIS technology in the
classification and evaluation of industrial heritage, combining evaluatiomoatetvith
rational scientific methods, is of great significance for the conservation and reuse of

industrial heritage.
2.4.3 Method for Analytic Hierarchy Process (AHP)

The AHP method is characterised by a combination of qualitative and quantitative
analysis to produce intuitive data (Qi, 2018). Liu (2018) argues that any demolition of
industrial heritage facilities to meet modernization needs or the indiscriminatealispos
of certain ancillary facilities may affect the overall style and quality of the industrial
heritage landscape. He suggests that the use of the AHP could help in selecting and
individually assessing each element of industrial heritage and choosingotioprégie
ways of improvement. Qi (2018) found that AHP provides an important opportunity to
enhance the overall style and quality of the industrial heritage landscape. In other words,
the AHP may provide new perspectives on the values of the industriabledandscape.

Liu and Li (2008) have developed a preliminary evaluation system for B@ijing
industrial heritage. They use a quantitative approach to evaluate the value of the

industrial heritage in all its aspects and use the results of the quantitative evaluation as
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the basis for the final assessment of its heritage value. The evaluation system is divided
into two parts: the first part is the value given to the industrial heritage by history, and
the second part is the value related to the current state of the isdustitage and its

conservation and reuse, which is mainly evaluated by means of a scoring method.

Firstly, the heritage value is judged according to the evaluation of the first part, which
results in the value of the industrial heritage itself (Liu and Li, 2008). On the basis of the
industrial heritage identified in the first part of the evaluatiomlitamhal evaluations
should be carried out according to the second part of the evaluation approach when
discussing industrial heritage conservation and reuse proposals or when developing
industrial heritage conservation plans (Liu and Li, 2008). The sesitiithe additional
evaluation do not affect the judgement on the value of the industrial heritage made in the
first part of the evaluation, and are only used as a reference for the selection and-decision

making of conservation and reuse options.

Liu and Chu (2011) made a preliminary value assessment system for the industrial
architectural heritage of Chongging, China from the 1960s and 1970s. The main objects
of study are conventional factories such as military, chemical machinery, ships, and
nuclear power stations (Liu and Chu, 2011). In the research of Liu and Chu (2011), the
value of industrial architectural heritage is divided into intrinsic value and usable value,
based on the description of heritage value categories in the World HeritagenGomy
The evaluation system is made using the same quantitative approach, whereby the
assessment scal€able 8) is generally graded oiiFour Levels of 100-80, 8660, 60
and less than 60 (Liu and Chu, 2011).

Table 8. Liu and Chus Assessmerficale ofindustrialHeritage (Liu and Chu, 2011)

100-80 score 80-60 score 60 score Below 60
score
Historic Pre 1949, or having 19491964, or having | 19691984 or having som( After 1984
authenticity significant historical greater historical valuy historical value
value value
Scientific and | Significantly innovative,| Some representative,| Some technical features, | No technical
technical value excellent quality of good quality of fair quality of preservatiorn representation
preservation preservation
Aesthetiec Typical of the period Typical of the region | Typical of local None
artistic value representation
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Both of these evaluation methods explore the industrial heritage from different
perspectives, categorising and stratifying a range of influencing factors. They both adopt
a scoring approach to evaluate, which does not pursue advanced mathematical theories,
is relatively simple and easy to implement. These methods require a few quantitative data
information, both of which could be used as research methods for the initial evaluation
of industrial heritage. However, none of them treats the research objecoaplkete
system, and establishes indicator factors while reducing the influence of each factor on
the results, and the scoring system of the indicator system is heavily influenced by
subjective factors as it is mainly based on expert scores and the oesulie subjective
if the number of experts is small and also because evaluation factors are mainly evaluated

individually and not comprehensively.

In conclusion, there are qualitative and quantitative methods of evaluating industrial
heritage. Both qualitative and quantitative methods are necessary for comprehensive
evaluation. Qualitative evaluation is generally based on the evakiatqression of the
value of the industrial heritage (Liu and Chu, 2011). This method of evaluation was the
first to be applied to the evaluation of industrial heritage values, and is currently the main
method used to determine the value of industriatdgei Among tha value evaluation
indicators of industrial heritage projects, many are qualitative, and these qualitative
indicators mainly describe the nature of the evaluation object. For example, in the social
emotion, corporate culture and location advantages ofthustrial heritage factory are
semantic descriptions, mainly through research, interviews, questionnaires and other

means.

The qualitative evaluation method is simple to operate, but the evaluation process is
too subjective and not rigorous enough, and the scientific nature of the evaluation results
is insufficient. In order to overcome the drawbacks of qualitative evaluatidimprove
the scientificity of the evaluation results, quantitative evaluation methods can be used to
evaluate the value of industrial heritage. The quantitative evaluation method is a rational
analysis method with a certain scientific character (LitpaZhnd Yang, 2018). It is a
mathematical and rational analysis of the evaluation object and the construction of an

evaluation model.

It can be said that qualitative and quantitative analyses are complementary in the
process of industrial heritage value evaluation. Qualitative analysis is the basis for
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quantitative analysis, and quantitative analysis is the concretization of qualitative
analysis. Based on this characteristic of industrial heritage value evaluation, this study is
based on the idea of combining qualitative and quantitative approachesstaucban
evaluation method for modern industrial heritage in Shamxince, China

2.5 Treatment and Reuse ofl ndustrial Heritage

The transformation of industrial heritage not only sustains the local culture and
historical identity of the city and increases the pride and-cseifidence of the
population, but should also be consistent with the goal of sustainable development, and
corsidered as far as possible to practice a renovation route beneficial to ecological and
energy conservation by reducing waste of resources, reducing energy consumption and
minimising environmental impact (Fibiger, 2018)any areas of Manchester, such as
Castlefield and Ancoast, have extensive greenery, clean waterways, renovated industrial
buildings, and safe public spaces that are walkable, setting an example for other cities in
converting derelict industrial sites into vibrant urban spaces (Mengusoglu and

Boyacioglu, 2013).

The original industrial production areas and industrial buildings were often planned
and built for the needs of largeale mechanised production activities. The layout and
spaciousness of the factory are often not sufficiently considered in terms of sanrgy
and emission reduction, thermal comfort and microclimate of the physical environment.
In the current ecological and environmental protection development needs, some
industrial heritage will not be able to meet the requirements of sustainabfertrzaton
such as reduced energy consumption, carbon emissions and environmental pollution
while meeting the needs of human comfort. The sustainable reuse of industrial heritage

is becoming increasingly important.

Liu (2018) claims that some research on the reuse of industrial heritage has focused
on the development and management of industrial heritage sites for tourism purposes.
The scope of research on the reuse of industrial heritage sites also extendslttypslate
of sites such as industrial wastelands (Liu, 2018). Among the projects that have been
carried out, most of the reuse models for industrial heritage are the conversion of
industrial heritage buildings into museums, memorial halls, artgidios ad creative

industrial parks (Oevermann et al.,, 2016). Furthermore, industrial heritage sites have
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been transformed into parks or landscape areas with tourism as the main function, and
abandoned industrial sites with low industrial heritage value have been transformed into
residential areas (Palmentieri, 2020). With the restructuring and renewalgdrtasl

urban layout, the development model of industrial heritage sites and how to give them
new functions and contents have become issues of concern to relevant researchers and

government departments in recent years.

Examples of the reuse of industrial heritage identified in the literature show that,
according to the function of the transformed buildings, they could be divided into several
categories of new functions: cultural and creative industries, heritage toexisitifion
venues, landscape parks and integrated development.

2.5.1 Reuse ofindustrial Heritage for Cultural Activities and Creative I ndustries

Industrial heritage buildings reflect the historical traces of the industrial era and often
provide a source of inspiration for art@tseations. The renovation cost of industrial
buildings is generally not high, and the relatively cheap rents are suitable for the
economic situation and needs of cultural creators. At the same time, as industrial heritage
buildings are often located in dlurban areas with convenient transportation and
facilities, they provide ideal conditions for the development of clltand creative
industries. This also becomes another important opportunity for the conservation and
reuse of industrial heritage. This reuse method of the industrial heritage is suitable for
industrial heritage buildings and areas with open sites.

25.1.1 The Link Between theCultural and Creative Industries and Industrial

Heritage

With the rise of cultural and creative industries, their important role in tourism
development, urban renewal and the establishment of @ aitypression and sense of
place are becoming more and more significant (Wang and Wang, 2018). Currently,
industrial heritage is increasingly transformed into cultural and creative industries
gathering places, which also indicates the connection betwetnmatudnd creative
industries and industrial heritage (Liang and Wang, 2020). Wang and Wang (2018)
suggest the rel/ance of culture and heritage from the perspective of value creation, and
pointed out that heritage is a key category for understanding cultural values. It might be
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a disposable and useless thing or a material that people have been trying to recycle and
reuse. Through the cultural industries, it is possible to mitigate the negative impacts of
abandoned materials, transforming them into economic value and creatiaqWalng

and Wang, 2018). However, the problems posed by industrial heritage are not simply
economic or environmental; the complex ways in which value is created and destroyed
require diverse research methods involving cultural, political, ethical andsppiiaal

aspects.

25.1.2 The Relevance ofCultural and Creative Industry Development to

Industrial Heritage Conservation

Industrial heritage with profound values reflects culture and history (Liu, 2018). Liu
(2018) explores the transformation model of cultural and creative industrial heritage from
an aesthetic perspective. Former factories have been transformed intoadisissiich
as South of Houston Street (SOHO) in New York, USA, because such industrial ruins
provide an aesthetic experience that enables avoiding the overly constrained and
monotonous urban design. The memory of industrial history is often reproduced and
continued in artistic activities. It can be said that the relics of the industrial period are
recycled in new artistic and cultural forms (Lu, Liu and Wang, 2020).

25.1.3Examples of theReuse ofl ndustrial Heritage for Cultural Activities and

Creative Industries

The conservation and utilization of industrial heritage by cultural and creative
industries in China started with the establishment of a studio by Taiwanese architect
Deng in Shanghé& Sihang Warehouse at the end of the 20th century (Yan and Xu, 2009).
It then triggered the trend of integrating industrial heritage with cultural and creative
industries. The 798 Art Zone in Beijity, Tianzifang Art Zone in Shangh@ity, M50
creative industry park in Shanghai, No.8 Bridge Art Zone in Shanghai and yyifreed t
creative industrial parks have all made use of the organic integration of industrial heritage
resources and cultural and creative industries, transforming into-faxdted and

composite cultural and creative industrial gathering areas (Dai, Huehghu, 2015).

The studies of Dai, Huang @Zhu (2015) and Liu (2012) in China have explored the
symbiotic blend effect of industrial heritage and cultural and creative industries, pointing
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out that the establishment of cultural and creative industrial parks within industrial
heritage needs to focus on further exploring cultural characteristics, fully displaying the
value of industrial heritage features, integrating creative elements antiverea

technology means, and promoting the efficient integration of industrial heritage

resources, so as to enhance vitality and quality of industrial heritage.

The analysis of the industrial heritage of Hongkou District in Shanghai captured the
architectural characteristics and preservation status of industrial heritage, and used the
renovation project of 1933 Old Square as an example to explain the charastefisti
creative industroriented transformation (Gonzdez Martiez, 2017). Gonzdez Martiez
(2017) proposed to establish a historic building protection system, focusing on the
connection between industrial heritage and creative environment, and promoting

regional cultural revival through industrial heritage protection.
2.5.2 Industrial Heritage Tourism

Tourism development of industrial heritage is also one of the ways to preserve and
reuse industrial heritage. The recreation of industrial production processes, process
technologies and scenes of workeliges gives visitors an experience that is both
nostalgic and fresh (Szromek, Herman and Naramski, 2021). The development of
industrial heritage as a tourist attraction not only triggers the tracing of cultural origins,
stimulates interest in history aedlture and offers the possibility to satisfy thdjpets
need to experience the originality of the heritage, but is also more convincing for the
preservation of the historical, cultural, religious and industrialised past of the region
(Szromek, Herman and Naramski, 2021). This is appropriate for industrial heritage areas
that meet the requirements of the development of landscape displays and scenic
experience projects (Xie, 2006). In the context of increasing globalisation, emphasising
the value of the local industrial past helps to enhance the regi@mailtydof residents
and encourages the development of local culture. While there are currently many ways
to develop a regional economy, industrial heritage tourism could be an emerging method
to improve the identity of a region and realise economic bsnefit
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2.5.2.1Heritage Tourism Models

There are many studies on heritage tourism models. Chris (2009) explored the
establishment of a green tourism model for malt whisky distilleries in Scotland. Liu
(2012) explored the continuation of history and culture, using the birthplace of the
Industrial Revolution as an examplghe Ironbridge Gorge and its museum in England.
Industrial tourism is becoming an important seecmnomic phenomenon and enhancing
the tourism image of cities and regions. However, it has also been pointed out that the
development of economies dependent on industrial heritage appears to be limited due to
the coexistence of benefits and losses in practice. This is because, from an employment
perspective, the jobs created by industrial tourism do not fully compensate for thie loss

employment caused by the closure of previous factories (Forgan, 1992).

The types of industrial heritage tourism development models in China include cultural
heritage, integrated landscape, modern company, artwork display, industrial park or
museum (Liu, 2012). The development of tourism models needs to focus on unified
plannhg and management, scientific organisation of routes and rational allocation of
resources to highlight the characteristics of industrial tourism (Liu, 2012). Qi (2021) has
also proposed a lowarbon tourism transformation model for industrial heritagechvhi
is an exploration of heritage tourism in the context of sustainable development. It requires
the integration of beneficial conditions within the region, the strengthening of joint
collaboration with neighbouring tourism resources, and the establistohanspatial
organisation system structured by a doarbon tourism industry chain through low
carbon transport planning, green landscape systems andalyan energgfficient
buildings(Fouseki and Nicolau, 2018kuzman (2020has also proposed a planning and
development model for industrial heritage tourism complexes to realise the conservation

and utilisation of the comprehensive value of industrial heritage.

2.5.2.2Evaluation Criteria for Reuse ofi ndustrial Heritage in Tourism

According to Liu (2012), the development of heritage tourism is a dadged
sword. Tourism is developed as a means of conservation through the adaptive reuse of
historic buildings. In the process, the value of the intangible cultural heritage might be
reduced. On the one hand, it actively assists in the conservation of industrial legacies; on

the other hand, this act of conservation by tourism development can lead to the
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destruction of the more valuable intangible cultural heritage. Liu (2012) argues that the
benefits of industrial heritage tourism development outweigh negative aspects through
the creation of a characteristic tourist attraction that fully exploits thentpaitdor
adaptive redevelopment of industrial heritagkere is a view that industrial heritage
tourism will not only provide visitors with an authentic experience of heritage tourism
and evoke lost industrial memories, but will also contribute to thpis of the citgs

image and identity (Gao and Liang, 2013).

The transformation model of industrial heritage relying on tourism development may
bring the preservation and enhancement of the value of intangible cultural heritage. The
factors influencing the development of industrial heritage tourism can be catdgotise
five areas: exploitable potential, adaptive reuse, economic benefits, the authenticity of
the place, and public perceptions. These factors can be considered as providing important

measures and criteria for testing and evaluating industrial hetdagem (Xie, 2006).

2.5.2.3Examples ofl ndustrial Heritage Tourism

The industrial heritage conservation movement in Europe has preserved a large
amount of industrial heritage, creatidigdustrial siteéanddndustrial heritage corridods
that are now important places for industrial cultural tourism, such as the Ironbridge Gorge
and the Derwent Valley in the UK (Crisman, 2007).

The Zollverein Coal Mine Industrial Complex in Essen, Germany, has been
transformed from an old and polluted industrial area into a tourist attraction, where
visitors can experience the underground mines through the preserved industrial facilities,
experience the former coal mining environment, or take a tour on the former coal trains
and participate in various activities (Crisman, 2007). The economic benefits are achieved
while regenerating the vitality of industrial heritage. As awareness of the value of
industrial heritage increases, industrial heritage tourism in China is gradually gaining
attention. Industrial heritage tourism in Huangsity, HubeiProvince, China is a typical
example. The Huangshi industrial heritage tourism area, covering sites such as the Hanye
Ping coal and ironworks mine, the Tonglvshan ancient copper mine, the Huaxin cement
plant and the Daye iron ore opencast quarry, systeatigtghows the development of

Chinas modern industrialisation (Liu, 2012).
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25.3Industrial Heritage as anArchitectural Exhibit

The conservation of industrial heritage buildings in their original state and their
display in the form of an exhibition building is the initial and priority option for the
conservation and use of industrial heritage buildings. Through the display dfrialdus
heritage architecture and production technology processes, the preservation and
continuation of historical and cultural values are achieved. The renovation process should
focus on the protection of the originality of industrial resources and therpagisn of
history and culture, in order to evoke the pulslicistorical memory and social identity,
thus promoting the conservation of industrial heritage and the transmission of culture.
This applies to industrial heritage buildings with important historical, scientific and

cultural values (Liu, Zhao and Yang,1X).
2.5.3.1PresentingAuthenticity

As a product of cultural and economic development, industrial heritage is in the
process of being commercialised. This process often results in the neglect of the
immaterial attributes of heritage, leading to the loss of the originality and historical and
cultural significance of industrial heritage resources (Jokilehto, 1999). Graham,
Ashworth and Tunbridge (2000) point out that heritage is a part of the past, and by
selecting only the needed and useful parts from the past in order to meet current needs,
we are actually distorting history. Liu and Li (2008) suggest that museological
conservation of industrial architectural heritage is a way to maximise the presentation of
the originality of heritage. The advantages of museological conservation of industrial
heritage are analysed theoretically and technically, and the principles of holistic and
effective museological conservation methods and criteria for building museums are
explored (Liu and Li, 2008). In other words, on the basis of defining the comptete co
area of the museum, the key areas should be ecologically restored and landscaped, while
the relevant functional areas such as commercial leisure areas should be reasonably laid

out.
2.5.3.2Reuse ofl ndustrial Heritage asCultural Venues

Crisman (2007) compared four museums that have been transformed from an

industrial heritage: Tate Modern in London, which was transformed from a power

83



station; Dia: Beacon in New York, which was transformed from a cardboard printing

factory; Design Zentrum Nordrhe in Westfalen, which was converted from Zeche

Zollverein Schacht XII, Essen, and the Massachusetts Museum of Contemporary Art,
which was transfrmed from a printing factory.

As symbols of culture, each of the four museums has undergone a journegnfrom
ordinary industrial facility taa public cultural venue, all rpresenting the relics of past
industrial production. The difference is in the attitude towards the accumulated industrial
dirt and leftover materials that they show in their renovation strategies. According to
Crisman (2007)the Massachusetts Museum of Contemporary Art and the North Wales
Design Centre preserve the decaying state of matter and materials as grwesgating
the past and imagining the future. Not only the interior spaces, but also the supporting
structuresequipment and facilities have been developed as exhibition spaces, reflecting
the simple and clear structural logic characteristic of modern architecture, and moreover

full respect for the industrial past.

In contrast, the clean skins of the Dia: Beacon and Tate Modern art galleries show
more concern for globalisation and rustic simplicity of the present. The study offers a
range of effective methods for the reuse of future industrial heritage projectghthrou
comparative analysis, and suggests that the inclusion of material decay and industrial dirt
in the renovation and reconstruction of industrial monuments and buildings is an
effective means of preserving the memory of the past. The preservation andatoorti
of industrial history cannot be limited to the preservation of materials and the original
skin, but should also be combined with the creation of functional space and the
reproduction of the spirit of place. The Tate Modern Gallery could be saidv®
retained almost all of its original appearance compared to the power station of the time,
not only in terms of functionality and aesthetics to meet the needs of contemporary
museum architecture, but also in terms of the spirit of the place to evelrilbhids

memory of its industrial past.
2.5.3.3Examples of theReuse ofl ndustrial Heritage asCultural Venues

In addition to the above examples, there are also museums in the Albert Dock
Industrial Estate in Liverpool, UK, and the Museum of Science and Industry (MOSI) in
Manchester that was transformed from an old railway station (Tian, 2015). Germany is
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represented by the Ruhr industrial area, which concentrates on the achievements of early
industry, including the Rhineland Industrial Museum in Oberhausen and the German
Mining Museum in Bochum (Crisman, 2007). With the conservation of modern
industrial heitage buildings, a wave of renovation and construction with museums as a
transformative function has gradually emerged in China. For example, the China
National Industry and Commerce Museum in Wuke Dahua Industry Museum in

Xi@an and the Shougang Irstty Museum are all examples of the development of
Chinas recent national industry and the level of production technology, reflecting
respect for the historical heritage of industry and the continuation of the spirit of place
(Liu, 2012).

25.4 Industrial Heritage L andscapeParks

This type is based on preserving the characteristics of industrial buildings and sites,
exploring the potential for creative use of abandoned materials and sites, integrating
existing landscape elements and combining them with new design techniques to form
open urban public landscape spaces, providing an important way to cater for thé public
recreational needs. This category applies to industrial heritage brownfield sites with wide
areas and abandoned architectures and structures (Franz and Rahman, 2006)

25.4.1Postindustrial LandscapeConcept andM odel

The industrial landscape design concept is mainly based on ecological ideas. In the
transformation of industrial abandoned sites, it adopts the idea of minimal intervention
on the site, respects the landscape characteristics and ecological develophesitef t
and promotes the recycling of materials and energy on the site as much as possible, giving
fully developed value to the abandoned industrial materials. It not only reflects the
echoing of the historical atmosphere of the site, but also the pratscestainable use
of materials. Forman (1995) proposes that the sustainability of industrial heritage is the
search for an optimal spatial configuration of ecosystems and land use to support
ecological integrality and maxingsenvironmental sustainability. Earth art is another
trend of thought that has had a strong influence on-ipdsstrial landscape design
(Forman, 1995).
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Liesch (2014) argues for the art of landscape that helps to restore the natural order that
has been destroyed by humals. suggested in the early 1970s that the best places for
earth art were those that had been destroyed and abandoned by industry and mindless
urbanisation. That is to say, earth art is used to enhance the landscape quality of the site
and improve the visualalue of the environment, becoming one of the effective ways to
renew, restore and reuse industrial abandoned sites. Liu (2012)ebeiat industrial
relics on abandoned land are like earth art, the artwork left behind by industrial

production on the earth.

Lee (2019) analyses and discusses the ideas and models-midusstial landscape
design, proposing that in the design process, attention should be paid to the treatment of
abandoned industrial buildings and facilities, the treatment of surface tfandasirial
sites, the reuse of waste materials and pollution treatment, and the configuration of plant
landscapes. The ecological and artistic concepts are integrated to creatmdysdsal
landscape that adapts to contemporary needs (De Sousa, g (2014) proposes
the concept ofiLofto organic landscape, which organically combines creative cultural
industries with industrial heritage. It explores ways to regenerate heritage landscapes

based on new cultural concepts and forms.

25.4.2 Examples ofl ndustrial Heritage L andscapeParks

The North Duisburg Landscape Park, a podustrial landscape park in Germany, is

a good example of landscape park type industrial heritage conservation (Tian, 2015). Its
landscape architect Peter Latz used the term earth art to describe the indastgaind
facilities on this industrial wasteland. He argues that the approach to the closed industrial
and mining site is to accept the character of the site, including its degraded natural
ecology and damaged landform, and to adopt a respectful andtipeotatitude towards

all landscape elements including landform and wild plants on the former industrial site.
At the same time, these elements leave physical relics of the original production site due

to the industrial imprint and environmental pollution.

In order to exploit their creative potential, these relics should be taken into
consideration for renovation, rather than being seen as waste that needs to be erased or
covered up. Throughout the park, it is possible to find creative uses of not onlg the o

buildings, for example, the used gas storage tanks have been transformed into a training
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pool for the diving club, and parts of the factory and warehouses have been changed into
a disco and concert hall. It is also possible to subtly turn the former processing area into
a walled garden, to transform the bunker of the raw material store atitakang wall,

to purify the storage tank into a water garden, and the concrete yard where iron ore was
formerly stockpiled designed as a youth activity area. Even elegant orchestral music is
performed against the backdrop of the giant steel smeltingciewrivone of this is new,

and nothing seems to have changed fundamentally since the last transformation in 1985
(Liu, 2012). It could be argued that this is all based on full respect and careful handling

of the original venue and its special atmosphere.

Seattle Gas Works, USA, an urban park converted from an old industrial site, fully
respects the history of the site and the heavily contaminated soil has been purified by
biochemical methods (Liang and Gao, 2013). The original refining furnace has been
preserved as a reminder of the industrial era, including the machines and equipment in
the compressor plant which has been transformed into a clidptsyground and
painted in different colours to attract childéemctivities. The park not only makes dgrea
use of the historical and aesthetic values of the original factory, but also provides a public
space for recreation and relaxation for the surrounding residents.&CHinangshan
Qijiang Park preserves the original industrial buildings and equipment facilities on a
large scale on the original site of the Yuezhong Shipglarét al, 2017) Combining a
variety of artistic expressions and cultural functions, it transforms the abandoned and
unused factory into a diverse open space and cultural landscape, pioneering practice in

postindustrial landscape design in Chiua et al, 2017)
25.5 Integrated Redevelopment ofl ndustrial Heritage

Influenced by the concept dixed us§ some industrial heritage sites have been
developed as mixedse facilities with shops, cafes, restaurants, offices, residences,
shopping and cultural facilities (Lee and Hwang, 2018). This is suitable for the adaptive

reuse of abandoned industrial areath a large footprint and impact.
2.5.5.1Functional I ntegration

With the comingof the information society, urban living places and workspaces are
gradually merging with each other. It is different from the past when people lived,
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worked, studied and relaxed in different functional types of buildings (Roman, 2014).
Research shows that in the poxlustrial era renovated old factory buildings with their
high space and extensive areas provide ideal places for the new lifestylesethat
emerging (Roman, 2014). As most industrial heritage is located in urban and waterfront
areas, buildings and facilities that are large and publicly owned are monumental and
symbolic and play an important role in the construction of collective memortheAt
same time, they present the public with social and historical information related to past
architectural constructions and industrial production techniques, and are essentially
educational in nature. These characteristics of industrial heritage pketiaa role in
enhancing the attractiveness of social spaces to the population. The integration of
complex functions such as residential, office, leisure and entertainment will lead to new
public lifestyles, and museums, theatres, parks and squaregditadbrmer sites of

industrial heritage will become new social spaces for the public (He and Gebhardt, 2014).

2.5.5.2Examples ofSustainable Reuse ofl ndustrial Heritage

Typical practices such as the Ruhr district regeneration project in Germany, the district
regeneration in the UK, such as the Ironbridge Gorge and the Derwent Valley (Crisman,
2007), and the transformation of tiigas tank new towsccomplex in Vienna are mostly
based on the regeneration of old urban areas, with the aim of revitalising them and
restoring their value (Roman, 2014; Sharma, 2013). In China, the transformation of the
regional level of industrial heritage into integratex/elopment is at a dewmental
stage (Liang and Gao, 2013). The functarented transformation categories of each
type of industrial heritage present different emphases in terms of applicable scope,
conservation significance, technical approaches, practical experience @agches
perspectives, respectivelydble9). They reflect an active exploration of the inheritance
and continuation of the spirit and cultural connotations of industrial sites, as well as a
search for a way for the renewable use of existing resources and the sustainable

development of the urbanwaronment.
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Table 9. Comparison of Functional Categories of Industrial

Transformation

Heritage after

Types

Suitable industrial
heritage

Approach

Typical cases

Cultural and creative
industries

Heritage buildings and
areas with open spaces

To promote the integration of
existing resources with diverse
cultural and creative industries

Soho, New York
798 Art District, Beijing

Heritage tourism

Heritage areas suitable for
the development of heritagd
display and scenic

experience projects

Preserving the production site,
recreating the production
process and developing
experiential activities

Zollverein Coal Mine
Industrial Complex in
Essen, Germany

Exhibition
architecture

Heritage buildings of
significant value

Preserve historical memories
and implant contemporary
functional spaces

German Mining
Museum

Dahua Industry
Museum, China

Landscape Park

Heritage sites with open
spaces and abandoned
structures

Respect the character of the si
give it a public function and
make full use of abandoned
resources

The North Duisburg
Landscape Park

Integratedtype of
development

Heritage areas with large
areas of land and impact

Integrating complex functions
and spaces for public life

Ruhr district
regeneration project in
Germany

2.6 Research on thd ndustrial Heritage and itsEvaluation in China

Research on the conservation and reuse of industrial heritage in China started

relatively late (Liu, 2018). In the 1990s, some experts and scholars in the field of
architecture and urban planning started to introduce cases of industrial heritage
conservatn in the West (Wang and Wang, 2018). These presentations were generally
carried out from the perspective of architecture and urban planningt @li 2017).
Then, in the late 1990s, the industrial heritage conservation movement, which took the
transfornation of urban harbour terminals and urban waterfronts as an opportunity, was
gradually introduced to China, and the concept of industrial heritage gradually became
known (Lu, Liu and Wang, 2020).

During this period, the dissemination and study of it attracted more attention from
local scholars, and the presentation of these cases was also an attempt to promote them

from the perspective of professional knowledge (Liu, 2018). Entering the 21stycentur
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research on the modes of protection and reuse of industrial heritage has gradually
increased in various fields in China, mainly from several perspectives such as urban
development and planning, protection and use of industrial architectural heritage, a
transformation of urban industrial landscapes, development of industrial tourism, and
combination of creative industries and transformation of industrial building groups (Liu
and Li, 2008).

2.6.1 Historical Outline of Industrial Development in ShaanxProvince, China

The history of recent and modern Chinese industry is generally considered to start
from the Opium War in 1840 until now, but a more detailed delineation is inconclusive
(Li, 2021). This is because analysing modern Chinese industry from different
perspecties, such as economic history, industrial history and heritage conservation,

would lead to different results (Lu, Liu and Wang, 2020).

In terms of industrial history, Zhu and Li (2007) divide the period of development of
modern Chieseindustry into five periods: the nascent period (1:8804), the period of
initial development (1894913), the period of rapid development (194B87), the
period of difficult development and brief pestar recovery (1938949), the period of
speed develument (194Mow). Liu and Li (2011) divide Chirda modern industry into
five periods: the budding period (184894), the period of initial development (B9
1913), the period of great development (1:9822), the period of slow development
(19231936) and the period of decay and destruction (1%8W). Dai and Yan (2000)
divide Chind@s modern industry into four phases from the perspective of the geographical
distribution of industry: 1840894, 18951913, 19141936 and 19371949. Combining
the above studies, this study divides recent and modern S&aamiistry into Six

periods.
(1) 18401934, The beginning of the modern industry in Shaanxi Province, China

This period was characterised by the appearance of modern military and civilian
industries. The overall industry, apart from a small number of military industries, is
mainly based on old manual industries (Jue, 2008). The number of industries is small and

smaltscale, and transportation is inconvenient. The types of industry were mainly in the
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daily life of the citizens, including umbrella making and shoe making. In this period,

almost nothing industrial heritage remains (Ji and Wang, 2015).
(2) 19351945, The period of initial development

In December 1934, the Longhai Railway was connected to Shaanxi, and a large, high
scale modern machine industry system appeared (Zhu and Li, 2007). The mechanisation
of production led to the reform of building structures and the appearance dfateed,

multi-storey buildings. An example is the Dahua Yarn Factory.
(3) 19451949, Period oflecline

By the time of the AntJapanese War, &n City, Shaanxi Province, China became
the target of air raids by Japanese aircraft (Ji and Wang, 2015). The companies
established in Xan moved away. In addition to the interference of the civil war,
Shaanxis modern industry came to a standstill and industrial development was difficult
(Liu and Li, 2011). By 1948, only 69 &n industries remained, with no new industrial
buildings (Liu,2012).

(4) 19491962, Initial development

After the founding of New China, the national economy recovered and began to invest
in mainland industries (Jue, 2008). Of the 156 key construction projects supported by the
former Soviet Union and Eastern European socialist countries, 17 were locatéahin X
Local industries in Shaanxi Province also began to develop on a large scako(la),

The factory area was planned with a complete road network and clear functional
divisions. The office areas are mostly brick and concrete +stoltey structuresvith

wooden roof frames (Ji and Wang, 2015).
(5) 19631978,Unstable development

Chinas government policy which is the third fiyear plan gradually changed the
layout of the industry, adjusting the uneven spatial distribution of Ghinaustries
through th&iThird Line Constructiog, which means focus on construction in Northwest

China (Liu and Li, 2011). With the exception of a few new factories, most of them were
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reconstructed and expanded using existing buildings or old factory sites (Jue, 2008). For

example, the Shaanxi Steel Factory.

(6) 1978now, Stable development stage

After 1978, the Shaanxi industry entered a period of sustained and stable development.
The process of industrialisation gradually accelerated and some industrial enterprises of
the modern era gradually decayed (Liu, 2012). During the expansion of tladitiie
transformation of the old city, a large number of old factory buildings were regarded as
obstacles to the development of the city and were demolished or moved away from the
city centre (Liu and Li, 2011).

2.6.2 Main DevelopmentStages andCharacteristics of I ndustrial Buildings in

ShaanxiProvince, China

26.2.1 Stage 1 The Beginning of Recent Industrial Architecture in Shaanxi
Province (18401934)

Most of the early industries in recent times in Sha&navince, Chinavere founded
by the private sector, while governmenh and governmesiusiness joint ventures
emerged after the Westernization Movement in 1861 (Pan, 2004). In terms of industrial
building form, the industrial buildings of this period basically fokalthe traditional
old-style buildings using mostly regional materials such as wood and stone and
construction techniques without machinery but the function clihtggen industrial
prodiction nature (Fu, Wu and Yang, 2008). The Westernization movement from 1861
1865 was the first to introdud®estern forms of industrial architecture, such\&estern
style brick and timber buildings (Xu et al., 2017). The Fuzhou Bureau of Shipping,
founded by Zongtang Zuo in 1866, was the first to adoptigasicolumns for some of
its buildings, in addition to the traditional brick and timber structures ((#¥Qf). The
XiGan Machine Bureau, founded by Zongtang Zuo in 1869, was the first modern
industrid enterprise to be established in théaXi area. It was designed by specialised
technicians in charge of the design of the workshops and used relatively advanced
engineering design and technology of the time. In terms of factory planning, after 1911
the Shaanxi Provincial Machine Bureau hadtaltof over 150 workers, with workshops

for turning, clamping, sand turning and carpentry, as well as offices for general affairs,
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accounting and storage. Special areas were set up for skilled craftsmen to design, work
and live in (Nobuo, Zhang and Xu, 2016). It can be seen that there are separate workshops

according to the division of production and special premises for skilled it

The industrial buildings of this period have the following characteristics:

(1) The architectural form is traditional, basically following the traditional
architecture, and there is no obvious difference between the architectural appearance and
that of ordinary buildings (Deng, 2009).

(2) The functional partitioning of handicraft buildings is integrated. The handicraft
workshops were mostly in the form of a shop in front and a house in the back, with shops,

workshops, warehouses and housing usually combined into the same unit (Ren, 2005).

(3) For factories of a certain scale, the initial planning of the functional layout was
carried out (Nobuo, Zhang and Xu, 2016).

2.6.2.2 Stage 2: TheDevelopment ofRecentlndustrial Architecture in Shaanxi
Province (19351949)

Into the 1930s, new structures, materials and forms were gradually applied to
industrial buildings. The textile workshop of the Dahua Yarn Factory was the first
industrial building to use larggcale steel structures, with a steel roof frame, steel
columnsfor loadbearing and structural nodes using screw anchors (Wei and Zhang,
2015). The roof is made of sawoth windows. The external walls are brick with
concrete plaster. The roof frame is covered with roof panels and asbestas e, as

is fittedwith temperature and humidity control equipment imported from Japan.

The mill building of Huafeng and Chengfeng Flour Company is aX4stwrey multi
storey brick and wood mixed structure building. The facade of the building has a unified
vertical composition. The top dfe whole roof is in the form of a sergircular arch

vault and the windows are of uniform form of rectangular (Fu, Wu and Yang, 2008).
The industrial buildings of this period have the following characteristics.

(2) In terms of the building structure, brick and wood, steel and reinforced concrete

factory buildings have all appeared. They were mainly concentrated in a few strong
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national capital and government enterprises, and were not widely spread (Wei and Zhang,
2015).

(2) In terms of architectural forms, they began to break away from the constraints of
traditional architecture, with the unified treatment of facades in +statey buildings
and the emergence of new architectural features, the newpmahsced materials sh

as steel and glass are being used in construction (Pan, 2004).

(3) Advanced production equipment was purchased to meet production needs. This

reflects the refinement of craftsmanship (Deng, 2009).

(4) With the expansion of the scale of the enterprise, the functions of the factory area
have become more abundant, prompting the rational planning of the functional layout of
the factory area and the production flow. The closeness of production areasrand liv

areas is a common layout method (Deng, 2009).

2.6.2.3 Stage 3: theBeginnings of Modern Industrial Architecture in Shaanxi
Province (19491962)

During this period the state began to pay attention to investing in the construction of
industry in land. During the First Fivéear Plan (the plan drawn up by the Chinese
government to develop the national economy), Shaamxiincereceived 24 projects.
Most of these factories were designed and built with the aid of the former Soviet Union
and the former German Democratic Republic, providing complete sets of industrial and

technical equipment for production (Ren, Liu and Xiao, 2014).

These aid industrial projects had a complete and mature system from the planning of
the plant to the design of the golant area, the layout of the workshop processes, the
design coordination and @rdination of the various types of work, and the prejpara
of technical documents for each design stage (Zou, 2003). At the same time, the national
government arrangefor construction projects above the quota, represented by Textile
Cities; the main works were designed and constructed in China, with tleépaéidn of

Soviet experts to guide them.
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The industrial buildings of this period had the following characteristics.

(1) The 156 key industrial construction projects (introduced projects from the Soviet
Union and Eastern European countries during Ghihest five-year plan) were planned
in a unified manner, with a complete road network system and functional zoning

consisting of two parts: the office area and the production area (Ren, Liu and Xiao, 2014).

The administrative building in the office area with remarkable style features, generally
consists of two to four storeys of brick and concrete structure with wooden structure and
wooden frame. The factory workshop is divided into two parts, the livingeameahe
production area, and the main production building is basically a reinforced concrete row
frame structure with a singlorey multispan system in order to form a laigEan

production space (Ren, 2005).

(2) For projects where the government has arranged for excess construction, the
factory area is usually divided into the geetory area, the production area and the
warehouse area. At the same time, consideration is given to the needs of &vorkers
families for additional living facilities such as nursing rooms and childcare centres. The
production area and the living area are unified in layout, with living area buildings close
to the factory to facilitate commuting and reflect humanistic care é\kizhag, 2015).

The office buildings in the factory compound are of two to three storey brick and concrete
structures, mostly combined with the living area of the factory. The main plant is a single
storey sawtooth steel frame structure with prefabricated raofds and concrete roof
panels. The roof is covered with waterproof insulation and the light is let in through

double glazed windows.

(3) The construction is of excellent quality and the planning is fordaokling, with
the functions of the industrial building becoming more refined according to the specific
production process. Gradually conforming to modern process standards, it is a moder

industrial building system (Zou, 2003).

2.6.2.4 Stage 4: theUnstable Development ofM odern Industrial Development in
ShaanxiProvince (19631978)

The construction of th@Third Lined was a largescale infrastructure project in the
central and western regions of China, guided by the idea of war preparedness (Ren,
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2005). It was mainly located in the area aroun@hiXi with the Guanzhong region being

the focus of construction (Liu, 2012). In addition, the construction of industrial buildings
was influenced by the Cultural Revolution (a political campaign launched by the Chinese
leadership between 1966 and 1976), soche local industries such as theéaxi Road
Construction Machinery Factory and the Coal Mining Machinery Factory were renovated
and expanded in the 1960s (Wei and Zh&04.5).

The industrial buildings of this period are characterised by the following.

(1) For the industries of th@lhird Line Constructioq, the factories were built on the
principle of being close to the mountains, scattered and hidden, and the industrial
buildings were located in relatively remote and scattered locations (Wei and Zhang,
2015).

(2) XiGan factory construction is based on partial reconstruction and expansion.
According to the national requirements, the design, infrastructure construction and
scientific research are carried out simultaneously. The construction period for
infrastructure costruction is very short. A small number of new plants was built and the

quality of the buildings is average (Liu, 2012).
2.6.3 The Current State of Industrial Building Heritage in ShaanxiProvince

As this stage is a literature review to study the current situation of industrial heritage
in Shaanxi, the data may not be complete, and the data at this stage will be supplemented
by field research at a later stage. The distribution characteristicsionfittetrial heritage

in Shaanxi are shown in

Figure 4 Figure 5 Figure6 andTable 10, through the collection of the relevant data
from the internet search (Wei and Zhang, 2015). In terms of industry distribution,
Shaanxis industrial remains are mainly concentrated in the mechanical, light and textile
industries; in terms of regional distribution, they are mainly located GanXBaoji and
Xianyang; in terms of temporal distribution, Stage 1 accounts for a very small proportion:
1%, and Stage 2, 3 and 4 (here the stages are analySedtion2.6.2) account for a

30%,30%,39% proportion respectively.

96



2.6.3.1Distribution Characteristics ofIndustrial Heritage
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Figure 4. The Proportion ofIndustrialHeritage in Shaanxi Province (adapted from
Wei and Zhang, 2015)
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Figure 5. The Distribution Ratio of Industrial Heritage Industry TypesShaanxi
Province (adapted from Liu and Li, 2011)
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Figure 6. Time Distribution of Shaanxs IndustrialHeritage inProportion (adapted

from Liu, 2012)

Table 10. Major Industries andypical Companies of ShaartsiIndustrialHeritage
(adapted from Liu and Li, 2011)

Classification

Case

Textile Industry(12)

Dahua Yarn Factory, State Northwest Second Cotton Spinning Fa
State Northwest Third Cotton Spinning Factory, State Northwest F
Cotton Spinning Factory, State Northwest Fifth Cotton Spint
Factory, State Northwest Sixth Cotton Spinning FactStgfe Cotton
Third Factory, State Cotton Fourth Factory, State Cotton Fifth Faq
State Cotton Sixth Factory, Shaanxi Eighth Cotton Spinning Fag
Shaanxi Twelfth Cotton Spinning Factory

Petrochemical Industry

(4)

Yanchang Petroleum, #&n Integrated Three Acid Factory, Northw
Peoplés Pharmaceutical Factory, Baoji Petroleum Steel Pipe Facl

Power Industry (2)

Xijing Power Factory, Bagiao Thermal Power Factory

Metallurgical Industry (2)

Shaanxi Iron and Steel Factory, Loyang Iron and Steel Factory

Non-ferrous metal
industry

Huashan Notierrous Metallurgical Machinery Factory in Shaanxi

Machinery Industry

Northwest Machinery Bureau

Building Materials
Industry (2)

Honggi Cement Products Factory, Yaoxian Cement Factory

Other Light Industries (3)

Yan@an Cigarette Factory, Baoji Cigarette Factory, Hanzhong Cigg
Factory No.2

98



2.6.3.2Structural Features of theBuilding

The structural system of industrial buildings is broadly divided into three categories:
steel frame system, space structure and bent structure (Zhou, 2003). The steel frame
system is a rigid connection between the {badring columns of the plant and tloef,
and there are few examples of this in industrial buildings @arXiThe space structure
only appears in the plant of the®n Peoplés Enamel Factory in 1951, which has now
been demolished. Most of the industrial buildings in Shaanxi belong bettetructure
(Liu, 2012).Bent structures are broadly classified according to building materials as
timber structures, steel framed structures and reinforced concrete structures. The
following is an analysis of the state of use of bent structures in industrial buildings in

ShaanxiProvince.
(1) Brick and timber structures

The wooden structure is a traditional structural form in China and was widely used in
ancient and early modern architecture. In the Republican period from 1912 to 1949 mixed
brick and timber structures were widely used in various types of buildings, sulh a
main building of the Zhang Xueliang Mansion built in 1932 iigaXiiand other public
buildings and official residence buildings. Most of the early industrial buildings in recent
times used old cottages, and the first industrial buildings in the Repdi@thina period
used and developed brick and timber mixed structure plants, with the lower brick
columns bearing the weight and the upper wooden roof frame (Zhou, 2003). For example,
the production workshops of ti&henxin Yarn Factorin Baoji City in 1938 and the
warehouses of the Dahua Yarn Factory East aandCity in 1935.

(2) Steel bent frame structure

With the introduction of Western construction technology, steel structures began to
appear in Chinese industrial buildings in the 1860s, and-krgle steel industrial
buildings appeared in Shaanxi in the 1930s. The textile workshop of the Biahua
Yarn Factory in 1935 was the first building to use steel construction, and the building
was one of the largest single structures of its time, with a total roof frame width of 48

metres and a total length of 112 metres (Liu and Li, 2011).
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The factory is supported by a steel triangular roof frame and steel columns, with screw
anchorage at the structural joints (Wei and Zhang, 2015). Although the strength of the
steel structure was higher than that of the masonry structure, it was eady Whitis
was detrimental to the production of the plant, so it was soon replaced by reinforced

concrete structures.

(3) Reinforced concrete structures

After the founding of the PeogiRepublic of China, industrial buildings in Shaanxi
were upgraded in terms of structure, materials, scale, design and construction techniques,
and reinforced concrete row structures began to be commonly adopted. Typical
techniques for industrial buildingsich asicow corner columriswith outcrop structure

to accommodate crane beam appeared and were widely used.

By the 1950s, Project 156 had led to more advanced industrial construction techniques
and, depending on production requirements, a variety of reinforced concrete columns,
such as double component concrete colurmedms and rectangular columns, were
introduced (Wei and Zhang, 2015).

2.6.3.3Architectural style characteristics

(1) Recent Western style

Since Shaanxi entered the modern era, architectural culture has been influenced by the
West, and the art of Western classical and chatgle brick and wood mixed structures
was gradually introduced and copied, creating a precedent for modern archiiecture
Shaanxi, such as the Xijing Guest House and the Gao Guizi MansioGaim. Xi the
field of industrial architecture, the office building of the Shaanxi Cotton Nine Factory in
Baoji and the mill building of the Xan Huafeng Flour Company, built in 1938ere
both influenced by Western architectural styles (Zhu and Li, 2007). As most of the
architectural design and construction was carried out by domestic craftsmen, the modern
Westernstyle architecture in Shaanxi is characterised by a combination oés&hand

Western influences.
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(2) Traditional Chinese style

Industrial buildings in the traditional Chinese architectural style use traditional
materials such as red tiles, green bricks and timber, and the form is often characterised
by sloping roofs and brick wall without plastering (Zhang, 2007). In recent malust
buildings, some factory office buildings still retain traditional symbols on theaiodf
ridge. For example, the South Court office building in the Dahua yarn factory has a gable

and hip roof.

The traditional style was widely used in factory building4949. The gable and hip
roof and local decoration are retained, and the whole building is simple and dignified,
such as the Huashan Machinery Factory office building, built in 1958. Four storeys in
the middle and symmetrical single storeys on both sidé$, bvick wall without
plastering inside. It is constructed in the traditional thyae composition of roof, body
and plinth (Wei and Zhang, 2015).

(3) Imitation of Sovietstyle

The Soviet Union played an important role in the preparation and implementation of
our first fiveyear plan (Ren, 2014). It also brought with it experience in industrial
architecture. The planning and design of industrial buildings were influenced by the
industrial architecture of the Soviet Union, including architectural colonnades and spires,
important features of Soviet architecture (Fu, Wu and Yang, 2008). The gold leaf
decorated spires, surrounded by elaborate decoration, form a strong central symmetry
For example, the highioltage switchyard office building of the Western Electric
Company in X@an has a horizontal thrgeart fagde with arched window openings and
window columnsand a wooden structure with a pointed square tower. The bay windows
are decorated with white relief line feet underneath, with Sty arched window
casings. In addition, the higloltage electric porcelain factory office building inGm

also imitates the Sovistyle (Deng, 2009).

(4) General style

Most industrial buildings use modern building materials and design methods for

structural forms, focusing on functionality and practicality. Particularly after the anti
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waste campaign in China in 1958, the design and construction were fast, monotonous in

form and no longer influenced by architectural styles (Deng, 2009).
2.6.4 Local Characteristics ofIndustrial Heritage in ShaanxiProvince

This study selected a few key industrial heritage landscapes in Shaanxi Province for
an overview, by selecting some representative industrial heritage landscapes among the
many industrial heritage sites in Shaanxi Province, and by analysing them, summarise

the characteristics of the industrial heritage landscapes in Shaanxi Province.

In selecting key industrial heritage landscapes, the following selection criteria were

used in this study.

(1) Being rated as industrial heritage by the relevant authorities and having the basic

elements of landscape composition to form an industrial heritage landscape.

(2) Industrial landscapes that were constructed from 1840, are ground breaking or
iconic in the history of industrial development, and are associated with significant

historical events.

(3) Representing the advanced productivity and production techniques of the time in
terms of industrial technology, representing technological innovation or innovation in

the level of management.
(4) Representing the aesthetic orientation of the time in terms of industrial art form

(5) Industrial heritage needs to have a positive effect and significance on the social
development of the time and can have a profound impact on the future development of
the city in political, social and economic terms. Ultimately, a comprehensive evaluation
should also take into account the specific circumstances of Shaanxi Péewrestrial

heritage and the unigueness of the landscape site itself.
2.6.4.1 Industrial Heritage Reuse forL ocal Arts

Currently, influenced by the national industrial structure adjustment, the development
of information industry is encouraged, as well as the development of industries with high

technological content, good economic efficiency, low resource consumptioressd |
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environmental pollution (Liu, 2012). Some traditional industries have closed down and
ceased production. As the central city of Shaanx@rXirelying on its good economic

and cultural environment, a number of industrial heritages have been reused. For
example, the Northwest No. 1 Printing and Dyeing Factory was transformed in 2007 into
the Textile City Art Zone with several art disciplineshibition venues such as oll
painting, sculpture, pottery and photography; the Old Steel Factory in Shaanxi in 2002
was developed into the Old Steel Factory Design and Creative Industrial Park; and the
Dahua Yarn Factory in 2014 was turned into a cultural and commercial centre with
functions such as an industrial museum, cultural exhibitions and theatre performances.
The industrial heritage has become a space for cultural and creative industries that

accommodate local art activitiélsu, Liu and Wang, 2020).

2.6.4.2 Industrial Heritage asPart of the L ocal Landscape

(1) Baoji City

The industrial developnmé of the BaojiCity in ShaanxiProvince began with the
construction of the Longhai Railway in China. After the liberation of China in 1949, the
city became an important industrial base in northwest China through national investment
during thefiFirst FiveYear Pla® andfiThird Lined construction periods (Fu, Wu and
Yang, 2008). The Longhai Railway was opened from G&nguince, LanzholCity to
Baoji City on December 7, 1936. In 1937, with the outbreak of the War of Resistance
againsg Japan, a large number of coastal industries moved to Shaanxi along the Longhai
Line (Ren, 2014). In 1938, two Rong enterprises moved north of the Baoji Railway
Station, followed by more than 200 enterprises such as the Hongshun Machine Factory

in Hanyang which moved to Shilipu in Baoji.

In 1941 the Shilipu Industrial Zone was formed with the Shenxin Company as the
centre, leading to the comprehensive development of machinery, ceramics, schools,
banks, post offices, hospitals and so on. Today, the industrial heritage of the Longhai
Line to the south and the Changle Plateau to the north forms the local landscape of
Shilipu in Baoji City (Liu and Li2011).
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(2) Hanzhong City

For war preparation reasons, the Third Line construction adopted the principle of
selecting factories close to the mountains, scattered and hidden, and a large number of
coastal enterprises were relocated deep into the mountains. In Shaanxi, there were
hurdreds of Third Line factories in total, mainly in Hanzhong, Baoji, Tongchuan and
Weinan (Deng2009).

The Nanfeng Machinery Factory, located in the town of Xiaonanhai in Nanzheng
County, Hanzhong, Shaanxi Province, was put into operation in 1966, covering an area
of 860,000 square metres (Zhu, 2003). Moved out before 1995, the factory site now has
more tha 90 buildings, including large workshops, office buildings, family buildings,
schools, clubs and stadiums, forming a complex of buildings surrounded by mountains
and a beautiful environment with a distinctive local style. Most of the former site of the
factory has now been taken over by the Nanzheng County Tourism Bureau and has been
designated as a tourist scenic area, while a small portion of the assets has been allocated

to the local government of Xiaonanhai Town for use and management.

2.6.4.3 Industrial Heritage ReflectsL ocal I ndustrial Characteristics

(1) Tongchuan City

Tongchuan has a long history of coal mining, which began in the Tang Dynasty,
flourished in the Song Dynasty and became famous inPtogince during the
Republican period. After 1949, Tongch@arcoal industry developed rapidly (Liu,
2012). The citgs coal fields cover an area of 522 square kilometres and have formed a
coal industry base in Shaanxi Province, including the two major mining areas of
Tongchuan and Jopping. Tongchuan is an industrial city that sprang up with coal
production and is the cbhas of Shaanxi. Coal production and the lives of miners are

an important part of the cifly economic and social development (Zhou, 2003).

Located in the eastern suburbs of Tongchuan, the \Slaing/a coal mine was one of
the 156 key projects built with the aid of the former Soviet Union during the First Five
Year Plan period (Ren, 2014). It was also the first, largest and most mechanised mine in

northwest China at the time, and the only coal projette western region. The Wang
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Shi Wa coal mine was officially closed in 2015. It was selected as the second batch of

national industrial heritage in 2018 and is now transformed into a heritage park.

(2) Yanéan City

Yan@nGs speciality is the oil industry. Oil extraction in Yan first originated in the
Qing Dynasty in 1907, when an oil well was drilled outside the old west gate Gliryan
County, producing 1.5 tons of crude oil per day, which was nameiilydnrg&an Welb
and was known as the first oil well on land in China (Deng, 2009). After years of rapid
development, the oil industry has become a pillar industry irig¥arn 2018 the old site
of the Yanchang oil plant was selected as the second batch of natchrsifiad heritage
(Ren, 2005).

(3) AnkangCity

In the late Ming and early Qing dynasties in China, from 1600 to 1644, immigrants
from abroad brought in good seeds and new techniques to promote the development of
the silk industry in Ankangity. Ankang folk have been reeling silk from silkworms
since ancient times. During the Republican period from 1912 to 1949, due to the War of
Resistance against Japan and the warlords, the silk industry has risen and fallen (Pan,
2004).

After 1949, with the active support of the Chinese Pésp&overnment, the silk
industry developed rapidly from the start of indigenous production to the establishment
of professional chemical plant$he Ankang First Reeling Factory and the Second
Reeling Factory were put into operation in 1960 and 1970 respectively. The white factory
silk produced by these factories under the brand of Plum Blossom is of high quality and
has become an export produbt. 1988, Ankang First Reeling Factory and Second
Reelirg Factory were awarded the title of Provincial Advanced Enterprise in Shaanxi
(Fu, Wu and Yang, 2008).
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2.7 Conclusions
2.7.1 Knowledge Gap
The knowledge gap identified through the literature review is as follows:
(1) Lack of research on the intangible aspects of industrial heritage

As shown above, at present, the perspective of industrial heritage protection generally
focuses on the protection of physical objects such as industrial sites, structures or
equipment, but often neglects the protection and utilisation of the related seofiain
industrial heritage, such as documentary records of the development of industrial
buildings, production techniques and memories. These precious materials are being
rapidly lost. It is also an essential part of the industrial heritage that carrieethery
of the city® development. However, there is currently a relative lack of research and

analysis of the intangible content of industrial heritage.
(2) Lack of the application of research resutt®valuation systems

Through the above research, it can be seen that there is currently a lack of a formal set
of laws and regulations for the classification and evaluation of industrial heritage
landscapes in China. Although the transformation of industrial heritage buiislingiag
promoted, and theories, practices and support policies for their recycling are increasing,
and the conservation of industrial heritage buildings and their cultures are receiving
attention, however, there is still a lack of evaluation systemthéovalue of industrial
heritage in the existing research. The existing research findings show that the evaluation
method is static, without a definition of time, and lacks consideration of important

features such as historical development and urban negeme
(3) Theoretical research still needs to be improved

Chinas industrial heritage related theoretical research and practice are still at a
preliminary stage. Although some valuable experience has been accumulated in the
transformation and reuse of industrial buildings and foreign experience and practices
have beemorrowed, many practices have not yet been raised to a theoretical level. From

the analysis of existing research results, it can be seen that currently there is a lack of a
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systematic approach to screening, research, identification, reuse and subsequent

management of the various types of industrial heritage.

How to consider these landscape resources with the aesthetic value of industrial art
and transform them to create landscape features with regional characteristics; how to
make the economic value of industrial heritage landscape fully reflected while
protec¢ing; how to deal with the relationship between abandoned industries and the areas
where they are located, and to develop and utilise them in a reasonable way while
protecting them? These are the issues that deserve -@@pih consideration and

researchand they are also the focus of many experts and scholars in recent years.

However, there has been to some extent a lack of a theoretical system for evaluating
the value of industrial cultural heritage in China, and the evaluation always relies on
personal perceptions and lacks a theoretical basis. Therefore, in the researelctasal
application of industrial heritage landscape conservation, it is necessary to explore
effective value evaluation methods to avoid the embarrassing situation of having no rules

to follow in the practical industrial heritage landscape conservation.

(4) Lack of systematic, integrated and mudlisciplinary crosdevel conservation

research

With regard to the evaluation and classification of industrial heritage in Shaanxi
Province, China, some theoretical research results have emerged in recent years, but the
research on industrial heritage remains at the level of functional transformatatial s
utilization and environmental improvement, and there is still a lack of systematic,
integrated and mukdlisciplinary crosdevel conservation research. Research on the
value evaluation of Shaar@i industrial heritage is mainly based on qualitative
evaluation, and a systematic and complete value evaluation method has not been
established, and the value evaluation is usually not well targeted. These studies have not
yet systematically evaluated the value of the existing buildings within the indlustria
heritage factory.
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2.7.2 Conceptual Framework

Based on the research questions and the research gaps identified through the literature

review, the conceptual framework for thiesisis shown inFigure?.

Current status of classification and evaluation of
industrial heritage in China —> | More targeted development of evaluation methods

<

Analysing multifaceted value of the industrial
heritage landscape

\.

—2 [Evaluating multiple aspects of industrial heritage }

>3

Discover the advantages and disadvantages of
different evaluation methods

L Analysis of existing evaluation methods

[Give a theoretical underpinning J

( Systematic, integrated and multi-disciplinary

research

[Identify existing evaluation methods F Combmat!on-of qualitative ]
and quantitative analyses

[ Develop new evaluation methods] [Questionnaire survey and data collection ]

( Practical application }

Develop a relatively comprehensive method to the evaluation of industrial heritage landscapes ]

Figure 7. Diagram of Conceptual Framework
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Chapter 3. Research Methods

3.1 Introduction: Methodology for Integrating Sociology of Valuation and
Evaluation (SVE) of theHeritage Values

Scientific evaluation, or evaluative activity in the scientific field, is an important
element in the Sociology of Valuation and Evaluation (SVE), beginning in the 1950s
with Merton's (1957) research on reward systems in the scientific commBiatye
Bourdieu's analyses of the academic field in the 1980s introduced a cultural sociological
perspective to the observation of academic evaluation and provided an important
theoretical basis for the study of the sociology of valuation and evaluatandiBu,

1977; Wolniak, and Houston, 2023).

More importantly, research on research evaluation from a sociological perspective
reveals the socially constructed attributes of research evaluation and analyses the
complex social technologies behind various types of research evaluation tools, methods
and approaches, that is, categorisation and legitimisation (Timmerar@hEpstein
201Q Schudson,1989) Evaluation is the judgement of how much value, monetary,
symbolic, and so on, is contained or embodied in human things. In Lamont's (2012)

account, theociology of assessment is systematically constructed.

The study is an attempt to understand assessment and evaluation in terms of
categorisation and legitimisation, heterarchy, and the practice of assessment or
evaluation (Lamont, 2012). The authors argue that in a minimal sense, evaluation or
assessment remeas categorisation (or typification), which means considering and
determining the set within which the entity belongs (e.g., the set of objects or people)
(Lamont, 2012). Once the broad features or characteristics of an entity have been
examined and corgred, it can be positioned in one or more categories and considered
whether and how these categories fit into one or more hierarchies (Lamont, 2012). Also
central to the sociology of assessment is the multidimensionality or plurality of actual or
potentid hierarchical structures, valuation (evaluation) criteria/grammars (Lamont,
2012).
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This insight builds on Weber's (1978) writings on types of rationality and related
research on distributive criteria (Walzer, 1983). Thus, much of the sociology of valuation
and evaluation research consists of the revelation of evaluative criteria angdtatte
uncover the strategies, mechanisms, or structures of cultural societies that support or

enable those criteria (Lamont & Thé&enot, 2000).

Lamont points out that categorisation is an inclusionary and exclusionary process that
determines whether the subject of evaluation is eligible for inclusion in the evaluation
(Lamont, 2012). In other words, before placing the object of evaluation imaadtieal
consideration, it is necessary to confirm that the object of evaluation does have a certain
value. Legitimisation refers to the recognition of value by oneself and others (Lamont,
2012). On this issue, Lamont borrows Bourdieu and Johnson's (@&9&3pt of field,
pointing out the role of various gatekeepers in the establishment of evaluation criteria
and their relationship with other fields. In addition to the criteria of evaluation, evaluation
behaviour is also influenced by evaluation techrsgtiee rules agreed upon in the field,
the selfpositioning of gatekeepers, and human andmaman elements of evaluation
(Lamont, 2012).

The sociology of valuation and evaluation is a "booming field" (Meer and Lamont,
2016) that provides a thematic framework for a large number of different empirical
phenomena. In addition to the study of valuation and evaluation processes,
conceptualised agalue orders (Boltanski and Th&enot, 2006; Lamont and Thé&enot,
2000) or institutional logics (Friedland, 2017; Friedland and Alford, 1991; Thornton,
Ocasio and Lounsbury, 2012) of normative value orders has been a problem to be
analysed, raising questis of heterogeneity, conflict and compromise between different
value orders that need to be dealt with in everyday practice (Boltanski and Thé&enot,
1999; Lamont, 2009; Stark, 2009).

Krueger and Reinhart (2017) also explore the issue of theory development. Many
studies of various phenomena have been subsumed under the sociology of valuation and
evaluation, whereas the actual object of study is not always clearly defined analytically
or theoretically, but is treated as a single empirical phenomenon. This poses problems
for a comprehensive discussion of this new field of research and the connotations of its

basic concepts. It is therefore necessary to begin by delineating the diffespaicgtiees
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and objects of study in the valuation and evaluation literature and to identify four key

concepts: value, values, value categorisation and value evaluation.

An important contribution of the sociology of valuation and evaluation is to point out
the socially constructed attributes of evaluation activities and to analyse in depth the
complex interactions of social actors in the process of categorisation amdisagion
of evaluation activities (Krueger and Reinhart, 2016). It also directs attention to how
evaluation activities are carried out within and between evaluators and evaluated through
social interactions such as communication, negotiation, conflict camapromise,
providing new theoretical perspectives and analytical tools to open up evaluation
activities, which in turn help people's various types of evaluation criteria and evaluation
practices to remain reflective enough to provide possibilities ridirfg more agreeable

categorisations and evaluatidi@efai,2015; Krueger and Reinhart, 2016).

This study argues that the introduction of a sociology of valuation and evaluation
perspective into the current methodology of industrial heritage evaluation in China will
help to provide an overview of the overall picture of heritage evaluation and @ravid
choice of methods that can be applied when actually visiting and investigating heritage
sites. It will also help to clarify the systematic framework of heritage evaluation and to

grasp the overall evaluation framework.

Based on the theoretical perspective and conceptual tools of the sociology of valuation
and evaluation (SVE) (Lamont, 2012), which has emerged in the West in recent years,
this chapter argues that the essence of research evaluation is to simplify thexadgmpl
of scientific research reality by establishing a set of systems of representation based on a
specific classification. From this perspective, this chapter outlines the methodology and
procedures adopted to conduct the research for this thesis.ivideddinto five main
sections:Section 3.1 presented the background research. It also entails a strategy for
simplifying objectives and outlining tasks:¢
research is to establish a comprehensive and rational methodology for categorising and
evaluating industrial heritage. Bection 3.2, the research methodology adopted to fulfil
the first task of proposing a definitional framework for industrial heritage (screening of
value indicators) is discussdd.Sectiom 3.3, the theoretical research methodology for a
simple and operational understanding of industrial heritage valuation is discussed.
Section 3.4 describes the development of an operational framework for the establishment
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of industrial heritage evaluation. Section 3.5 outlines the validation of the research

findings.

In summary, the limitations of this study also highlight the potential for further
improvement and development of the research findings. For the reader, it is hoped that
this research methodology will support the robust nature of the thesis, suggesh ways t
take this research further and inspire other novel and pragmatic work aimed at improving

our cities.

3.2 ResearcApproach to Contextualize Aims and Tasks: Literature Review

At the outset of the research, a pragmatic perspective (Creswell, 2009) was adopted to
approach the main area of concern of classification and evaluation methods for industrial
heritage. This entailed conducting research based on a broad understaneirig.gé h
the current realities, problems or challenges of industrial heritage, and with the aim of
being able to contribute practically to the management of industrial heritage in a way that
is relevant to the above aspects. Having gained knowledge agdsgxqe on the urgency
of research on industrial heritage and the inadequacy of existing evaluation studies on
industrial heritage (see SectioRgl), an extensive literature review was conducted to
understand: (1) the evolution of cultural heritage connotations and the expansion of the
scope of protection; (2) the exploratory process of evaluating industrial heritage; (3) the
existing evaluation metidologies on industrial heritage; (4) the methods of preservation
and reuse of industrial heritage; (5) ttevelopment of Shaanxi's industrial development
and the development of the industrial heritage in Shaanxi Prov{ByeHistorical
overview of industrial development in Shaanxi and the current situation and local
characteristics of Shaanxi's industrial heritage; (6) Research gaps currently facing

industrial heritage research.

The literature review was extended to general information on industrial heritage
evaluation. The author collected a large number of writings, and journal articles,
including the concept of World Heritage inscription, World Heritage conservation and
managerant, tourism, identity, community, and many other topics; checked the official
websites of UNESCO, ICOMOS, the World Heritage Centre, the State Administration
of Cultural Heritage, and the China Academy of Cultural Heritage, and interpreted the

official documents including conventions, declarations, proclamations, regulations,
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guidelines, which were formed by the World Heritage General Assemblies; paid attention
to important news reports, especially documentary articles and reports around heritage,
and tried to interpret these texts. The researcher focused on the importanepetes
especially the documentary articles and reports on heritage, and tried to analyse and
interpret the texts concerned with the doctoral theses on heritage and industrial heritage
in recent years, and analysed the structure of doctoral theses erkemiffesearch
directions, and the combination of theory and practice. The search engines for research

sources included the Google Search, Google Scholar, Scopus, the University of

Strathclydeods Supri mo i brary repasitory.

throughout the studythrough this review, it is understood that China is now in the stage
of rapid urbanisation and industrial heritage, as a new type of heritage, has yet to be
improved in terms of social recognition and protection awareness (Cher2é2a).

The classification and evaluation of industrial heritage is an important prerequisite for
its subsequent protection and reuse, but previous studies have shown that there are fewer
studies on the classification and evaluation of industrial heritage in Gmndaystematic
research needs to be filled urgently (Chu, 2016). In addition, the scope of heritage is
constantly changing, and industrial heritage is part of cultural heritage (Chu, 2016; Deng
et al., 2011). At present, the general situation of Chindigstrial heritage is that the
number of industrial buildings in the existing industrial heritage plant area is huge, with
varying quality, and to identify industrial heritage, it is necessary to investigate and
screen these industrial buildings and laragees, and the basis of screening is the value

of heritage.

In the case of industrial heritage, it is necessary to analyse its characteristics on the
basis of the process of its historical formation in order to judge its value and thus identify
the industrial heritagéGao and Liang, 2013). Based on this point of view, this research
considers that the establishment of an accurate and practical evaluation system for the
heritage value of industrial buildings is an effective way to judge the heritage value of
industrial reritage. The value evaluation system shouldigkly relevant and operable.

It should be established based on sufficiently solid research and systematic and rigorous
theoretical demonstration, and should carry out an operational value assessment of a
specific type of historical industrial building, no@d or geographical area, so that only

the heritage that meets a certain standard can be regarded as industrial heritage.
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Specifically, the industrial heritage in Shaanxi, China, has both common values of
industrial heritage and unique value connotations due to its regional charactédristics.
necessary to establish a targeted evaluation system for the value of modern industrial
heritage in Shaanxi according to the special characteristics of the value of recent

industrial heritage in Shaanxi.

This study aims to develop a comprehensive and systematic method for the
classification and evaluation of industrial heritage, which, according to the literature
review, can be achieved through the following three tagi3: proposing a
comprehensive and operational framework for describing and defining industrial
heritage(2) establishing a systematic and comprehensive operational framework for the
determination of industrial heritag€3) applying the framework for the evaluation of
industrial heritagea Shaanxi. Sections 3.3 to 3.5 below describe how the research tasks

were carried out.

3.3 Research Methodology for the Definitional Framework of Industrial
Heritage: Historical Literature Review, Theoretical and Qualitative Content

Analysis and Comparative Studies

In order to fulfil the first research task, to develop a strategy for describing and
comprehensively defining the industrial heritage, so as to subsequently find a suitable
and justified methodology for a comprehensive evaluation of the industrial heatage
threestep research methodology has been adopted.

3.3.1 Historical Literature Review

The first step was to review the history of industrial heritage, from the emergence of
its concept in Western countries to its current global interest. Special emphasis is placed
here on the researcher's view of cultural heritage, industrial heritagbgaagftbrts made
to properly understand industrial heritage. The focus of the literature review centred on
the conservation of the built heritage itself and the development of heritage concepts,
rather than focusing on issues such as the design of hexitagenments and displays.
Although much of the literature provides an overview of cultural heritage, there is not
much discussion specifically on how to understand and define industrial heritage
(Davies, 2008Liu, Zhao and Yang, 2018). Specifically, the literature review focuses on
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selections and themes, the context of which includes not only current research on the
origins and history of industrial heritage, but also the collection, collation and analysis

of research results and practice examples of industrial heritage from \@iouses.

At this stage, access to published book reviews to aid specific searches was essential.
Literature sources included books, published journals, dissertations, government reports,
typical national and international documents, and regulatory and normatiweelots.

The study also examined current efforts to evaluate industrial heritage, a common but
unfulfilled goal. The study also examined current proposals to fill the gaps in order to
develop a comprehensive framework for evaluating industrial heritage gndvide a
practical definition of industrial heritage. There are few such proposals, including
publications by Kohli et al. (2012) and Gulyani and Bassett (2010) respectively. These
reviews show that heritage and value are closely linked and thatvitrsalivalues of
industrial heritage are very complex both in the past and presently. However, the question
of how to view the significance and value of fragmented historical remnants is a difficult
one, and value evaluation is a central issue for induseiitage (Fredhei and Khalaf,
2016). The literature review is also helpful in understanding the importance of industrial
heritage, the urgency of preserving it, and in identifying the implications of a evaluation

framework.

In addition, the literature also helped the researcher to define the object and scope of
this study, as well as the most important aspect of the evaluation methodology is the
determination of the classification of values (Lamont, 2012), and enabled ¢aecres
to identify and summarise the gaps in the current research on the classification of
industrial heritage, for example, there is no systematic and procedural paradigm for the
evaluation of the classification of China's industrial heritage and thsifatation of the
value of the industrial heritage has yet to be improved. The evaluation framework of
industrial heritage should be based on science, rationality and feasibility (Chu, 2016).

The process of heritage conservation planning and management proposed by Mason
(2002), a Senior Programme Specialist in Getty Conservation Institute, USA, can be
divided into three parts: identification and description, assessment and analysis, and
respons to assessment results. The identification and description part is to establish the
evaluation object and stakeholders, and to start collecting and analysing the relevant
information of the heritage (Mason, 2002; Mason, 2003).
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The architectural heritage evaluation system proposed by the British scholar Feilden
(2007) emphasises the link between value assessment and conservation. According to
Feilden (2007), the conservation planning team should be interdisciplinary, identify the
value of the heritage only after establishing the conservation objectives, and rank the
value, prioritise the value as the deciding factor for intervention, and preserve the key
information of the object heritage. In terms of theoretical foundationsidredited the
American Getty Conservation Institute's framework for heritage conservation planning
(Feilden, 2007; Mason, 2002).

Based on this theoretical foundation, this research used a combination of value theory
and cognitive theory to develop a definitional framework that is scientific, rational and
feasible. After an initial reading, the literature search focused on " theositrop of
value", "the criteria of value", "the type or form of the object's attributes”, and "the nature
of the object". The literature sources for this theoretical analysis included journals, books,
online books and website$he results of the analysiadicate that interactive and
multidimensional cognitive features play a role in describing industrial heritage values;
these can be collated and logically organised in order to provide a comprehensive

description and definition.
3.3.2. Theoretical and Qualitative Content Analysis

Therefore, in order to develop a comprehensive methodology for describing and
defining industrial heritage, the second approach consisted of a qualitative analysis of

the content, and documentation.

This includes journals, books, online books, reports, websites and conference
publications, and dissertations. Content analysis is a method of subjective but systematic
interpretation of textual content by identifying and coding themes and patternsartthe
that are not otherwise the focus (Hsieh and Shannon, 2005). Coding consisted of
segmenting the data into meaningful groups and then labelling these groups in terms that
the researcher deemed appropriate (Creswell, 2009). The content analysis msthod wa
applicable to this study as the overall context of the research aims lent itself to extensive
analysis.In this study, the content analysis approach focuses on identifying, analysing

and organising and critically cataloguing muéilue features commonly found in
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industrial heritage. In addition, this phase of the study required extensive analyses of a

wide range of concepts, which required a significant investment of time.
3.3.3. Comparative Studies

It is worth mentioning that there is considerable emphasis on "comparative studies” in
the assessment and recording of heritage values as a means of locating heritage in its
historical context and confirming its value and level of value, such as in tiedRes of
Recording, which include croshecking with records of related buildings, documents,
archaeological and environmental reports as part of their record identification (ICOMOS,
1996).

The comparative research applied in this research is divided into several (&vels:
Theoretical and practical: Observation of possible variations in the application of value
systems and valuation theories to practical work within institutional framew(#ks;
Comparison of Concepts: Comparing the concepts of cultural heritage, value and culture
in different discourses, and comparing the concepts and principles of heritage valuation
at home and abroa(B) Comparison of domestic and international systébesnparison
of domestic and international systems of value assessment and implementation cases,
and comparison of domestic and international practices and policies on industrial

heritage assessment.

3.4 ResearchM ethods used in theConstruction of the Evaluation System

The evaluation of the value of modern industrial heritage is a complex process, and
the selection of evaluation imes should fully consider the comprehensiveness and
representativeness, so that the evaluation results can reflect the real situation of industrial
heritage to the greatest extent (Claver, Gabdnmguez, and Sebastid, 2020). The
determination of the elation indices of industrial heritage value should first determine
the method of constructing the index system (ZhangahuiFeng, 2022)rhrough the
literature review, the evaluation indicators are initially classified, and then the

establishment of the indicator system is realised through a scientific screening step.

Evaluation system refers to the analysis system and method of synthesising many

evaluation indicators of different natures and attributes, which cannot be added together
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directly, through certain theories and methods to reach a final conclusion (Patton,
2014).Usually, the purpose is to reveal the characteristics and essence of a certain aspect
of the evaluation object, and the data obtained from investigation and research are
analysed and calculated as a means (Patton, 2014).

After determining the purpose of the evaluation, the comprehensive evaluation system
Is generally composed of evaluation subjects, evaluation objects, evaluation indicators
and evaluation models (Lamor2012; Patton, 2014). The purpose of this evaluation

system is to determine the high or low value of industrial heritage.

The evaluation subject refers to the individual or group that carries out the evaluation
system, and the authority and diversity of the evaluation subject will also affect the
scientificity and credibility of the evaluation resuftsamont,2012. In the case of the
industrial heritage under study, the evaluation subgeethe stakeholders related to the
industrial heritagen this researchthose who also study industrial heritage; those who
develop policies and rules related to industrial heritagefegsmnals involved in
preservation and reuse of industrial heritage (designers); people who have-a cross
relationship with industrial heritage, in different fields, but who have an intersection with
industrial heritage; people who are interested in testrial heritage; industrial heritage

owners, local residents and employees.

The evaluation object is the target of evaluation, and in the case of this study the
evaluation object is the modern industrial heritage in Shaanxi Province. Evaluation
indicator refers to a collection of multiple indicators reflecting a specific chasdicter
of the evaluation object, and this indicator system composed of multiple indicators is
used to measure the value of a selected
different degree of importance in the evaluation system, which in turn redqoees
weights of the indicators to be configured. The evaluation index of this research is a
collection of the main factors affecting the evaluation of modern industrial heritage in
Shaanxi Provinc€SeeSection4.1). The evaluation model refers to the integration of the
scoring results of the evaluation indicators into a comprehensive evaluation result

through a certain mathematical algorithm or model.

Based on the summary of the research on the theoretical methods and practices of

evaluation and the sociology of valuation and evaluation, the process of evaluation can
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generally be divided into three major steps: the preparation stage, the conduct stage and
the end stage (Mertens and Wilson, 2018; Stufflebeam, and Coryn, 2014).

Evaluation preparation stage entails determining the evaluation object, the evaluation
method and the evaluator, and data collection and analysis. Evaluation conduct stage
includes determining the rating indicators and the weight of the indicators, a singl
evaluation, and a comprehensive evaluation. Evaluation end stage comprises the analysis
of evaluation results, evaluation report writing, and promoting hef e¢valuation
application (Mertens and Wilson, 2018; Stufflebeam, and Coryn, 2014). Based on the
general process of comprehensive evaluation, summarised in the literature study
(Mertens and Wilson, 2018; Stufflebeam, and Coryn, 2014; Lamont, 2012, the process
of constructing the evaluation index system in this study consists of three steps: the
preliminary construction stage of the evaluationded, the quantitative weighting stage

and the practice test stage.

The index construction stage mainly uses the comprehensive analysis of literature
according to the evaluation objectives of the preliminary identification and refinement of
the construction of evaluation indicators. The quantitative weighting stage il tinein
guestionnaire method and statistical method. The importance of different factors in the
evaluation of industrial heritage was determined by distributing questionnaires to
stakeholders such as local pegpleople interested in industrial heritadée statistical
method of Analytic Hierarchy Process was used to weight the collected data in order to
obtain theimportance of each evaluation indices constructed in the previous step and to
calculate their weights. The aim of weighting is to establish a hierarchy of significance

of evaluation indices.

The study collected data through questionnaires and weittaembllected data with
the statistical method of hierarchical analysis. The practical test stage entails selecting
typical cases to demonstrate the detailed process of value evaluation and analysing the
evaluation results to test the validity and dynanoicthe constructed evaluation index

system.
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3.4.1 ThePreliminary Construction Stage of theEvaluation indices

This stage is to construct, as far as possible, a comprehensive and complete collection
of evaluation indicators that match the characteristics of the object of evaluation.
Comprehensiveness is its main requirement in order to screen them at a later stage.
Generally, the most commonly used methods at this stage are the comprehensive analysis
method and the expert consultation method (Rihoux Ragin, 2008). However, these
traditional methods mainly rely on human experience and intuition, are highlyaarpitr
and lack rigorous logic and scientificity (Feng, Wang, and Yang, 2012). The preliminary
construction of evaluation indicators in this research adoptsntmds of systematic

literature review.

Firstly, after systematically collating the relevant literature on industrial heritage
evaluation using the systematic literature review method, the relevant information
collected was summarised to produce a set of evaluation indicators. The above process
built on wider research on indicators used in evaluating industrial heritage to ensure that
appropriate indicators are included in the evaluation of Shaanxi industrial heritage now

(seeSection4.1), and to increase the comprehensiveness of the indigatbis stage.

Then, the retrieved research data and data from the questionnaires developed for the
evaluation factors will be sorted outhe survey ofabovementionedstakeholders
included a questionnairen the importance of evaluation factors to determine the

importance of value evaluation fact(@se Appendid).
3.4.1.1 Literature Review ofClassification andEvaluation methods

The systematic literature review method is used to study the literature related to the
classification and evaluation methods of modern industrial heritage, which is searched in
the literature databases of SUPrimo and Google Scholar with the keyworduief val
evaluation, historical building evaluation, heritage evaluation, modern industrial heritage
evaluation, industrial heritage evaluation and industrial heritage value evaluation

respectively.

Through the reading of the literature, it is summarised that the studies related to the

evaluation of industrial heritage mainly focus on the evaluation of one of its aspects, and
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the studies on the evaluation of the value of historical industrial heritage account for a
major part of them. The existing value evaluation studies in China are basically
developed by adding some other contents on the basis of the three major vaktesyof hi

art and science put forward in the Protection Law of Cultural Relics and Buildings in
China, and there is a lack of the refinement of the value indicators of industrial heritage
and the delineation of the evaluation standards (Chu, 2016; Song2&tdl), which is
exactly the focus of the research in this study. By analysing the literature as
systematically as possible, the identified evaluation indicators are cotis&@ection4.1,

and the value subdivision is shownTiable 21andSection5.1.9.

In addition, the study by Qi (2018) showed that the Analytic Hierarchy Process (AHP)
can be used to decompose the evaluation objectives layer by layer, and categorise and
hierarchically arrange them according to the attributes of the evaluation factasstioso
form the final hierarchical structure of the objectives. This is in line with the diversity

and complexity of values.

The AHP method is an analytic method combining qualitative and quantitative
analysis, proposed by Professor Saaty in the 1970s (Qi, 2018). The method, also known
as the chromatography analysis, has been widely used in the comprehensive evaluation
of the plant langcape such as parks and urban roads, and is also used for the analysis of
complex problems with multiple criteria and objectives (Wei and Zhang, 2017). The
analysis of the basic data of industrial heritage landscape in the urban area results in the
evaluation of the value of different landscapes in the later use and planning design.

Since both the landscape and the heritage are constantly changing (Harvey, 2015) in
the urban industrial heritage landscape, AHP can only analyse the landscape factors of
the studied plot, and there are still limitations regarding the overall landscaqte gy
the patch space structure, the landscape continuity and the cultural implications of the
city (Turnpenny, 2004; Whitehand, 2009). To be more scientific in the evaluation of the
industrial heritage landscape, comprehensive data will be obtainedheoperspective
of the Historical Landscape Characterisation (HLC), and the spatial information system
will be established by using Geographic Information System (GIS) for a comprehensive

evaluation by using AHP.
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Based on the hierarchical analysis method, the study determined the index layer,
criterion layer, and factor layer of the evaluation index system of industrial heritage in
Shaanxi Province. The final comprehensive evaluation index system of modernahdustri
heritage in Shaanxi Province was obtained, as showabie21.

According to Darko et al. (2019), the aim of AHP method is to include weights of each
indicator after determining the indicator system. Because different indicators have
different impacts and play different roles in the whole evaluation system, the #iee of
weights is used to reflect and measure the importance of the indicators. It should be noted
that the quantitative score of the value evaluation can only be accurately assigned through
a large number of surveys and researches, and be constantly tiekasggh practice, so
as to practically improve the reliability and validity of the measurement, and to be more
in line with the value standards of industrial heritage in different cities. Therefore, after
the Shaanxi industrial heritage evaluation systeestablished, each indicator should be

given a corresponding weight following the related surveys of stakeholders.
3.4.2 Determination ofWeights Stage- Subjective Weighting M ethod

The literature review showed that subjective assessment can be used to determine
weights and judge the relative importance of each indicator, based on uncertain
subjective information (Creswell, 2009). The main means of obtaining subjective
information isto give the relevant evaluators a questionnaire for judging the weights of
the indicators. The evaluators compare and consider the weights of the evaluation
indicators in accordance with their own previous experience, knowledge and preferences,

and give vebal or numerical judgments.

Anal yti c hi er amethbdysapaoammaenky gsed in(sébjeddve weighting
method, which relies on constructing a judgement matrix and then solving it to obtain
the weights. The main steps are to compare the same group of indicators at each level in
turn, according to their rel@e importance of the corresponding ratio, and then,
following the corresponding computational model, use these values to construct the
judgement matrix and obtain the eigenvectors of the matrix to deteth@nndicator
weight (seeTable25).
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The first step was to design the questionnaire and the importance option values for
each factor individually according to the content of the study and the form of the
guestionnaire that facilitates the calculation and analysis of the hierarchical analysis
method. The draft questionnaire was first sent to colleagues and teachers in the
Department of Architecture at the University of Strathclyde, with secondary revisions
made to address the relative lack of clarity to form the final questionnaire (See Appendi

A). The questionnaire was distributed online and through field research.

Around 300 stakeholders of different age groups and professional backgrounds were
selected to investigate their attitudes towards industrial heritage and the evaluations
generated from the fieldwork. The aim is to understand the audience's tendency to
understanénd accept industrial heritage landscapes, so as to rationalise the evaluation
of different types and scales of industrial heritage, and to develop aesthetic strategies to
find more appropriate industrial heritage2x2 matrix is constructed usiigHP method
to examine the consistency of obtained evaluation results, and the final summative score
of each index is calculated. The final score of the questionnaire is used for value

assessment.

3.4.3 DataVisualisation - Geographiclnformation System (GIS)

Geographic Information System (GIS) technology combines geography and
cartography as well as remote sensing and computer science, and is a cbagrder
tool that can analyse and process spatial information (Ciski, Rzasa, and Ogryzek, 2019).
It has powerdl spatial and attribute data management, visual display, and analysis and
application capabilities, and it is not only applied in urban planning and management
work, but also started to be applied in cultural heritage protection planning. GIS has been
effectively applied in many fields due to its powerful data storage, management
capability and efficient and intuitive spatial analysis. GIS technology has been widely

used in archaeological exploration, historical heritage protection.

Rajangam and Rajan (2017) have applied GIS technology in archaeological
excavation work and protection measures for cultural and architectural heritage, and the
Yorkshire Dales National Park has summarised and collated information related to its
architectwal heritage through a geographic information system (GIS) and released it to
the web for public access (Summeitdyrray, 2001). In Europe, 3S technology has been
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applied as early as at the end of the twentieth century in the pootectii management

of major World Heritage sites (Zhou, Geng
believe that GIS brings new conceptual ideas and technical means to the study of
historical and cultural heritage protection methods.

The evaluation of thealue of industrial heritage includes environment, geography
and other elementshat the related data need to be stored and managed efficiently and
quickly. The biggest feature of GIS technology is the establishment of a spatial database,
which can be used to obtain data resources more conveniently, store and manage various
types of éta more efficiently, and use the database to draw a variety of current situation
analysis maps required for the protection of industrial heritage.

In addition, GIS also has a strong analytical ability to analyse and process all kinds of
complex data, and the results are accurate, clear and intuitively visible (Spiridon, Ursu,
and Sandu, 2016). Due to the variety and complexity of data containedeawnatuation
method of industrial heritage, a method is needed to make people understand the
information about industrial heritage in various aspects and feel the evaluation results
more intuitively. Therefore, this research believes that the applicdt®iSaechnology
in this study can bring together and store the information obtained from field research,
and can graphically and intuitively reflect the evaluation results of the hierarchical
analysis method. The specific evaluation and visualisatiorepsoaf industrial heritage
using the GIS method is shownSaction4.9.2

3.5 Practical Testing Stage: Sampling Method, Field Research, and

Historical Documentary Research.

In the previous section, the evaluation system of industrial heritage classification was
established and the weight factors of indicators were determined. Meanwhile, in order to
explain the specific process of evaluation more clearly, and also to ikustrat
scientificity and practicability of the value evaluation system and evaluation method, the
focus of the next section is on a trial evaluation of the main typical industrial heritage
sites in Shaanxi Province based on the data and information obfi@imethe research
on the current situation of the modern industrial heritage in Shaanxi Province, and

compared with the indicator system constructed in the previous step.
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In this study, three industrial heritage sites in Shaanxi Province were selected to
demonstrate the detailed process of value evaluation, and the evaluation results were
analysed. The main research methods used in this section are: sampling method, field
research, and historical documentary research.

The study of heritage conservation should not be based solely on technical expertise
or on the conservation of individual cultural heritage, but rather on the perspective of the
population and the needs of social development, and in the context of ndsvdfdéhe
times (De la Torre, 2013). Social research has developed a rich variety of contemporary
social research methods, including sampling, field research, and survey research, which
are most widely used, by applying its own traditional research mewtatisborrowing
and integrating research methods from other disciplines (Crano, Brewer and Lac, 2014).
Sampling and field research, the basic research methods of social sciences, can be
introduced into the study to make the study of industrial heritage owmprehensive

and effective.

3.5.1 Sampling M ethods

Since the 20th century, empirical survey methods have become progressively more
systematic and precigB | a ¢ k w o §. This is2anidly0due to the development and
introduction of modern scientific and technological means. The main progress of social
survey techniques is that statistical survey methods are more perfect, and various
methods of statistics are applied to sb@aearch in large numbers.

For example, the sampling theory of Fisher (1925), the founder of British classical
statistical analysis, and the correlation coefficient method of K. Pearson, the founder of
British modern statistics (Victor, 1981), have contributed to the widespreadadjopl
of sample statistical surveys, questionnaires and opinion polls. The sampling methods of
social research can be divided into fobability samples and probability samples
(Haque, 2010).

Since the majority of cities and regions in China have not yet completed the census of
industrial heritage (Zhang et al., 2023), the comprehensive study of industrial heritage in
a city or region actually adopts the sampling research method, the chaagicteof the

industrial heritage of the whole city based on case studies. Convenience sample and
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purposive sample methods of rprobability sampling are generally used in heritage
research (Makwana et al., 2023). In the former case, the researcher selects the sample
using the most convenient method for the researcher; in the latter case, the eesearch
draws the sample according to the judgement of the research purpose.

Based on this, according to the purposive sample method, in order to test the
practicability of the factors in the evaluation method in the actual evaluation, this study
chooses three different industrial heritage sites in the same regional culturat,atkex
of which has a different scale and state of conservation, so as to make the test results
more representative. The three cases are Shaanxi Old Steel Factory (1965) in Xi‘an,
Wang Shi Wa Coal Mine (1957) in Tongchuan and Shenxin Yarn Factory (1939) i

Baoji.

3.5.2Methodology of Historical Documentation

The Venice Charter states that restoration shall be based on respect for original
materials and solid documentation, and archaeological and historical research must be
carried out on monuments before and during restoration (ICOMOS, 1964). Therefore,
the peliminary study is the basis of all conservation work as it can provide the value of

the heritage of the "firdhand" information.

China in the protection of traditional cultural relics and buildings is more focused on
the collection of historical materials, documentation, Western countries are more
emphasis on empirical investigation methods, based on more photographs, pictures, on
site archaeological and mapping of ancient buildings in the field data, which is more
objective(Lai, 2016).

Based on this, firstly, the literature research of this study is not only reviewing the
relevantt heor et i cal l i teratur e onesearch dut slsor i al
collating and reviewing the Shaanxi historical records, archives, newspapers, periodicals,
and local literature such as the history of factories of the modern industrial heritage, so
as to sort out the general lineage of the developofehe modern industry in Shaanxi,
and to summarise the characteristics of the various stagésvefopment, with the
information mainly originating from the local historical archives, libraries, cultural and

heritage departments.
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In addition, the method of directly asking the public, especially the old residents, about
the historical situation in the form of questionnaires and interviews is an equally effective
source of information. By analysing all of the above basic informaitias possible to
gain an understanding of the environment of the heritage area as well as the historical

development of the building itself and its historical background.
3.5.3 FieldResearch

Field research first originated from anthropology by using the participant observation
method and interview method (Burgess, 2003). It is a research method that collects data
by observation and interview, and achieves the understanding and interprdtatien o

research object through the analysis of these data.

For industrial heritage, structured observation method can be adopted. It entails
developing a unified and standardised observation form, and adopting uniform
regulations on the procedure, content, recording methods and methods of observation,
which can beised as the basic basis of observation for data collection. In order to better
understand the current situation of the industrial heritage, assess its value, and find a
basis for subsequent planning and renewal, this study conducted a detailed ineestigati
of the architectural elements within the industrial site by means of field research,
guestionnaires and interviews. Firstly, a questionndiable26 andTable27) was used

for each building to obtain its basic architectural information.

A survey of the overall environmental conditions of the current state of the industrial
heritage was also carried out, including a survey of the state of the natural landscape of
the area, as well as the geographic location and elements of the natutaireewit and
landscape. In addition to this, data collection in the field was also carried out. For
example, orsite survey, filling out forms, taking photos of building facades and detalils,

a series of information including the current state of preservatithe building, damage,
usability, number of floors, infrastructure conditions, cultural value, use value,
relationship with neighbouring lots, and constraints on the special requirements of the

neighbouring units were obtained.
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3.6 Conclusion:Limitations of the Current ResearchM ethodology

This chapter attempts to provide the reader with a brief overview of the methods
adopted in initiating and carrying out the research task and how these methods and results
are summarised. The research methods and procedures discussed in this chapser are th
that were logical and effective in accomplishing the research tasks. Admittedly, as with

most studies, there are some limitations to the research methodology adopted.

In the research process of industrial heritage evaluation, the author has also
experienced the vastness of this field. Even if the author has searched a large amount of
literature within the topic, due the research conditions and time constraintsffitidtdi
to exhaust all the literature by one's strength and effort, and it is impossible to involve all
the relevant literature. In the study, based on the researcher's personal practical
experience and the research achievements of related experts dadsschabined with
some thoughts and inspirations in the study, the study tries to explore the evaluation of
the value of industrial heritage, and strives to analyse and summarize on the basis of the
existing evaluation theories and methods, and seeksrdgress. However, due to the
different fields of expertise, the understanding of some of the literature may also be

deficient, to be further strengthened.

As data for some of the cases in the study were not available due to confidentiality of
information within the Government, such as old photographs and CAD drawlegs
author can only make full use of the existing literature and the information available, but

inevitably, there is still insufficient knowledge.

The evaluation of industrial heritage value is a multidisciplinary and complex subject,
and although the evaluation method proposed by the author cannot completely solve all
the problems encountered in the practice of industrial heritage evaluationb#& saen
as a useful exploration of and endeavour in the application of AHP and GIS in
researching and presenting research findings related to the preservation of industrial

heritage in China.
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Chapter 4. Establishing aClassification M ethod
for Industrial Heritage in ShaanxiProvince,
China

With the rapid development of Chiisacities, the pressure on urban space and other
resources has led society to pay more attention to the protection, transformation and reuse
of industrial heritage. Due to the lack of attention to industrial heritage in the past, its
number is decreasing eren about to be destroyed. As a result, cities such as Beijing
and NanjingCity have started to survey and identify industrial heritage, and have
included valuable industrial heritage in the scope of protection, reaovand reuse
(Liu, 2012). However, there is still less unified standard on how to determine the value
of industrial heritage in a scientific and reasonable manner. Therefore, this chapter will
focus on the assessment of industrial heritage value antl@roew ideas for such

issues.

The Interim Measures for the Management of National Industrial Heritage in China
indicate that national industrial heritage refers to industrial relics that have been formed
during the longerm development of Chinese industry, have high historical,
techndogical, social and artistic values, and are recognised by the Ministry of Industry
and Information Technology (Interim Measures for the Management of Chinese National
Industrial Heritage, 2018). The chapter on recognition procedures stipulates that
appliations for national industrial heritage must be distinctively industrial and have five

conditions.

(1) Iconic significance in Chir@ history or the history of the industry, witnessing the
beginnings of the industry in the world or in China, having a significant impact on
Chinese history or world history, and being closely related to social changes or important

historical events anddures in China.

(2) Representative of major changes in industrial production technology, reflecting

technological innovation and breakthroughs in a certain industry, region or a certain
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historical period, and having an important impact on subsequent technological

development.

(3) It has a rich industrial cultural connotation, has a strong influence on the socio
economic and cultural development of the time, reflects the social landscape of the same

period, and has wide recognition among the public.

(4) Its planning, design and engineering represent the landscape features of a specific

historical period or region and have an important impact on industrial aesthetics.
(5) It has a good basis for conservation and use work.

The first four of these articles describe the heritage value, while the fifth article
stipulates that the nominated object must have a good basis for conservation and use
work. As industrial architectural heritage is a tangible heritage, this paper asribiate
a good foundation for conservation and utilization is mainly reflected in the good
preservation of the heritage body and environment (Interim Measures for the
Management of Chinese National Industrial Heritage, 2018). In addition, drawing on the
first batch of national industrial heritage recognition, Sh@nxdustrial architectural

heritage is graded from two dimensions: heritage value and preservation condition.

4.1 Selection of Classification and Evaluation Indicators for Industrial

Heritage in ShaanxiProvince, China

The value of industrial heritage is the aspects of industrial heritage resources that have
value and significance to people. So, before studying the value composition of industrial
heritage landscapes, it is necessary to define the scope of industtegdnéandscape
resources in a comprehensive manner (Hughes, 2018). According to the definition of
industrial heritage in the Nizhny Tagil Charter on Industrial Heritage, industrial heritage

resources should include both tangible and intangible heritamerces (TICCIH, 2003).

Tangible industrial heritage resources include buildings, machinery, workshops,
factories, and mines for ore processing and smelting, stratigraphic and engineering
structures, warehouses, sites for the production, transmission and use of energy, transport
and infrastructure, as well as sites for social activities and habitats associated with
industry, such as religious and educational facilities, wodktereg quarters, industrial
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towns, natural landscapes, for historical documents and records created for or by
industrial production, such as deeds and contracts, trade names and trademarks, product
samples, manuscripts and handwritten notes, signage, ticket books, photographic
topoglaphies, library materials and audiovisual productions (Patiwael, Groote and
Vanclay, 2019).

The intangible industrial heritage includes processes, production skills, corporate
cultures and their expressions, values and aesthetics influenced by the industrial society.
The value of the buildings, workshops and factories within the site will bedeved

purely from a historical and aesthetic perspective (Xie, 2006).

Based on the research on the industrial heritage landscape in Shaanxi Province and the
collection and study of relevant data, and combined with the research results of related
disciplines on the value composition of industrial heritage and industriabdeerit
landscape, this study divides the value of industrial heritage landscape in Shaanxi
Province into intrinsic value and derived value. Among them, the objective value of
industrial heritage is called the intrinsic value, including its historical vatientsfic

and technological value, cultural value and artistic value (Liu, 2012).

The values of industrial heritage that are influenced by time, space and evaluators are
called derived values, including location value, environmental value, group value, social

value and emotional value.
4.1 1Intrinsic Value

Intrinsic value refers to the value of industrial heritage itself, including historical
value, technological value, cultural value and artistic value (Liu, 2012). It results from
an evaluation of the character and usefulness of industrial heritage, wisitshvathout
being limited by the subjective feelings of the evaluator, is not affected by changes in
time and space, and is part of the established properties of the industrial heritage itself.

The summary chart is shownkiigure8.
4.1.1.1 Historical Value

The development of industry in Shaanxi Province in modern times is closely related

to the national situation, from thWesternizatiorMovement in 1861 to the war against
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Japan in 1937. After the liberation of China in 1949, Shaanxi was supported by national
policies and industries were developed (Liu, 2018). As a historical carrier, the industrial
heritage has witnessed the history of industrial and social developmertisidrecal

value is subdivided into industrial historical value and social historical value, with social
history referring to the association with important historical events, figures and
organisations in Chinese history (Ji, 2019). The industrial bgidimder evaluation, as

part of the factory, not only have their own architectural history, but also bear witness to
the history of industrial development.

Historical value includes the following aspects (Ji, 2019; Liu, 2018): witnesses to the
material and immaterial dimensions of human life and social development at a certain
point in time or period in history; witness to the level of social development; the
witnessing of important historical events or activities with temporal and spatial
coordinates; the corroboration, addition and completion of historical documents; scarcity
or uniqueness adds to the historical value of heritage; the completeness oftége her

determines the significance of its value on a historical level.

For example, the Duisburg Landscape Park in Germany, which is now being
transformed to focus on industrial tourism, is located in the Ruhr district of Germany,
which has an industrial history of nearly 200 years, and was converted by the designers
from theoriginal site of the steelworks (Tian, 2015). The site itself has seen theéegion
coal and steel industries go from glory to decline, as well as the closure of factories and
the loss of workers. It is still possible to understand and recall that histanythe site.

As a witness to the development of the times, the industrial heritage is of great historical

value. In brief the historical value can be summarised in six items (Liu, ZDdl@g(12:
(1) The date of construction of the heritage

The date of construction of heritage is generally the basic information about cultural
heritage as a documentary feature (Xie, 2006). In the broad sense of cultural heritage, the
longer the period, the higher its value. Although the historical period cafsinial
heritage landscapes is much shorter than that of other types of cultural heritage, they can
be divided based on the relative concentration of periods in which the heritage is
distributed (Tian, 2015). For example, a) before 1911 (before Gh¥uahai Revolution
which is the Chinese bourgeois democratic revolution led by Dr. Swseviawvhich
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overthrew the Qing Dynasty in 1911); b) 191948 (after Chin& Xinhai Revolution in
1911 to before the establishment of New China in 1949; c)-1949 (after the
establishment of New China in 1949 to before Césmaform and opening up in 1978);
d) 1978now (after Chinés reform and opening up in 1978) (Liu, 2018; Tian, 2015).

(2) Witness to the level of social development

Witnessng the level of social development is one of the key features of the industrial
heritage landscape (Liu, 2018). Generally speaking, the areas or regions where a large
amount of industrial heritage is formed are often key gathering places from a period of
great industrial development. They bear witness to a long era of industrial civilisation, or
to the rise of a cit§s characteristic industries and the beginnings of advanced production
techniques of the time. The content of these withessing wiligehan value depending
on the regional recognition and the length of time witnessed (Xie, 2006). Based on the
analysis of the literature, this study will detail the witness to the level of social
development from the following pointa) witnessing the beginning and transformation
of the industrial age of an entire country; b) withessed the industrial development of a
particular province or region; c) witnessed the innovative application of industrial
technology in a particular field]) witnessed only itewn existence and decline (Liu,
2018; Xie, 2006).

(3) Witness to important events

The witnessing of important events refers to events that have taken place in the
industrial heritage area with a degree of influence (Szromek, Herman and Naramski,
2021). These events are often associated with major production projects or important
historical figures. The witnessing of important events in this study can initially be divided
into (Szromek, Herman and Naramski, 2021; Liu, 2012): a) the event or historical person
witnessed has a worldwide impact; b) the event or historical person witnessad has
national impact; c) the event or historical person witnessed has a provincial impact; d)

the event or historical person witnessed has a regional impact.
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(4) The addition and completion of historical documents

The addition and completion of historical documents refer to the instrumental value of
industrial heritage in confirming, complementing and improving existing sources (Loes,
2015). This type of value will generally be well represented in historic cularahge
(Liu, 2012). The addition and completion of historical documents can be initially
subdivided in this study as follows (Liu, 2012; Loes, 2015ha)xurrent documentation
on this industrial heritage is poor, but the industrial heritage is weliepved with
detailed information that would complement the existing documentary matgriais
industrial heritage preservation information and the existing documentation are
complimentary in the relationship; the existing documentation and the materials
preserved in this industrial heritage are evidence of each othbe ohdustrial heritage
is relatively poorly preserved in terms of information and is less than that of existing
documentation; éhere are few existing records of this industnietitage and very little

information has been preserved about it.
(5) Uniqueness

Uniqueness is a favourable criterion for evaluating the value of various types of
heritage. If the type of industrial heritage landscape is preserved in large numbers, or if
similar heritage exists in many regions or cities, then the object being evalilhtee
a low factor rating value in terms of uniqueness and scarcity. Conversely, if there is only
one industrial heritage landscape of a certain type within a larger area, or if there were
many, but none remain, then the evaluated object will havigha uniqueness and
scarcity value (Liu, 2012). The uniguenesdue can be categorised @8e, 2006) a)
only one heritage of the same type in the province or wider area; b) no more than three
similar types industrial heritage within the province; c) more than three similar types
within a provincial area but of special value or significance in this dy¢here are many

similar types and they are widespread within a certain area.
(6) Completeness

Completeness refers to the degree of completeness of the industrial heritage remaining
at the point in time when the industrial heritage value is evaluated compared to when the
industrial heritage once performed an industrial role or function (WilkinsdriHanvey,
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2017). It is generally not possible to be absolutely complete, but the surviving industrial
heritage can be considered to be intact as long as it remains as a complete physical system
or area of the site that allows the largely intact industrial scenmdmnstrial technology

of the time to be recognised (Ji, 2019).

Based on the analysis of the research on Ji (2019), Wilkinson and Harvey, 2017, this
study initially subdivides completeness: a) The existing state of the industrial heritage is
consistent with the style and character of the industrial period when ibivalsandoned.
80%100% complete; b) A small part has been transformed, but largely able to provide
complete information about the industrial period. 5808 complete; c) The majority
of the industrial heritage has been transformed but can provide a cembbemation
of a perspective of the industrial period. 2620 complete; d) Has been completely
transformed and cannot provide a view of the previous industrial peri@@%0

complete.

Table 11. SubdividedChart ofHistorical Values

Intrinsic value

1) Historical value | (1) The date of | a)Before 1911

construction of

the heritage b) 19111948
c) 19491977

d) 1978now

(2) Witness to the| a) The beginning and transformation of the industri
level of social age of an entire country
development

b) The industrial development of a particular provin
or region

¢) The innovative application of industrial technolog
in a particular field

d) Ités own existence and decline

(3) Witness to a) The event or historical person witnessed has a
important events | worldwide impact

b) The event or historical person witnessed has a
national impact

c) The event or historical person witnessed has a
provincial impact

d) The event or historical person witnessed has a
regional impact
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(4) The addition | a) Independent confirmation of the authenticity of g
and completion of documentary record

historical
documents

b) Nonindependent confirmation of the authenticity
of a documentary record;

¢) Complementary to the documentary record,

d) Related in some way to the documentary record

(5) Uniqueness | a) One type in the province or wider area

b) Less three similar types within the province

c) More than three similar types within a provincial
area

d) There are many similar types

(6) Completeness| a) 0-20% complete

b) 21-50% complete

¢) 51-:80% complete
d) 81-100% complete

4.1.1.2 Scientific andT echnologicalValue

The scientific and technological value of industrial heritage is expressed in two main
areas. The first is industrial technology, which is divided into production equipment,
operating techniques and processes. The second is construction technologyswhich i
divided into building materials, architectural design and construction techniques (Liu,
2012). As norproductive construction technology did not have an industrial production
function, its scientific and technological value was mainly reflected in tiee.IModern
industries in Shaanxi after 1840, such as the Dahua Yarn Factory, have a high
technological value, with its textile workshops being the first lsgde industrial
buildings in the northwest to adopt steel structures. The large red slatesiié in the
factory are machinéired and remain intact after 80 years. At the beginning of its
construction, the factory made great efforts to purchase advanced textile equipment from
the UK, Japan, the US and Germany, such as the X52 vertical miliogine produced
by General Motors, the Swiss Rieter spinning machine, the Japanese Toyota spinning
machine and the Sakamoto automatic cloth machine (Lee, 2019). The archives, objects
or memories left behind are an important part of the value of science@ntblogy.

The scientific and technological value is dependent on the building and equipment entity,
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which is a physical and individual value, and therefore the scientific and technological

value is mainly reflected in the building being evaluated itself (De Sousa, 2014).

The development of industrial civilisation is a process of continuous innovation in
science and technology (Gonzdez Martiez, 2017). The machinery, transport, plants and
structures used in industrial production that have been left behind in the industrial
heritage landscape are a record of the level of scientific and technological development
of the time, and the machinery left behind reflects the construction techniques of the time.
The industrial structures reflect the use of building materials andotime 6f the
structures from an architectural point of view. Thesdlaescientific and technological
values reflected in the industrial heritage landscape.

The scientific and technological value of the industrial heritage landscape reflects the
level of scientific and technological development and the state of knowledge of a
particular industry at the corresponding period, which includes the following element
(Liu, 2012; Martinovil and | frelated aspge@sl 8 )
recorded in itself, such as buildings, machinery and equipment; the functional
significance of the period in which the industrial heritage is intact, such as the processes
and procedures; whether the industrial technology is representative in industrial heritage.

The above three points can be summarised as follbade 12:
(1) Industrial buildings and equipment

Industrial buildings and equipment are the basis of industrial heritage. Industrial
heritage needs material evidence (De Sousa, 2014). These factories, structures and
industrial houses record the large spaces, large scales and even the peculiar dtepes of t
structures that were formed during the industrial period as a result of the technical needs
of their industrial production (Lee, 2019). These industrial buildings and equipment
represent the presence of technological values in a direct way. Basedresetireh of
De Sousa (2014) and Lee (2019), this study will initially analyse the scientific and
technical value of industrial buildings and equipment from the following points of view:

a) Industrial buildings and equipment can express production tegynfotom a variety
of perspectives; b) Industrial buildings and equipment can express the main production
technologies of the time; c) Industrial buildings and equipment can express basic
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functions; d) The industrial buildings and equipment are incomplete and represent only

a few basic functions.
(2) Production processes

The production process is also an important aspect of the technological value that can
be represented by industrial heritage (Szromek, Herman and Naramski, 2021). There is
a difference between production processes and industrial buildings and equipment (Ji
2019). While industrial buildings and equipment can generally be represented by their
own functions, an industrial site cannot produce a product with a single piece of
equipment or building, but rather through a series of processes, such as material

prepration, production, forming and a series of other processes.

It is also an important reflection of the value of industrial heritage in terms of science
and technology whether the processes can still be reappeared. Based on the research of
(Szromek, Herman and Naramski, 2021), the technological value of the precess i
initially subdivided into the following points: ahe processes of the industrial period
can be fully reflected in the industrial equipment; Td)e processes are relatively
complete, with a few missing elements;T¢)e processes are less complete, heitcore
technological aspects can be reflected)aly a small part of the processes of the period

can be reflected.
(3) Technological representativeness

The representativeness of the industrial technologies carried by industrial heritage is
also an aspect that determines the scientific and technological value of industrial heritage
(Liu, 2012). Some industrial heritage represents production technologiesvéhne
commonly used during the industrial period, but not much tangible evidence has
survived. Some industrial heritage represents production techniques that were rarely used
but have been preserved. Some industrial heritage represents industriabigielsrtbiat
were advanced at the time but have not been widely disseminated since (Liu, Zhao and
Yang, 2018). Each of these situations is reflected in a different factor of technological
value. Based on the research of Liu, Zhao and Yang (2848)Liu (2012), the
technological representativeness can be initially subdivided into the followinglways
Zhao and Yang, 2018)a) shows the most advanced industrial technology at the
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provincial or national level at the time and which has since been widely used; b) shows
a technology that was commonly used at the provincial level; c) shows a technology that
has been infrequently used but has been preserved in kind; d) very littlenolustrial
technology has been preserved.

Table 12. SubdividedChart of Scientific andTechnologicaValue

Intrinsic value

2) Scientific | (1) Industrial a) Can express production technology from a variety of
and buildings and perspectives

technological | equipment _ . . .
value b) Can express the main production technologies of the ti

¢) Can express basic functions

d) Incomplete and represent only a few basic functions

(2) Production a) Can be fully reflected in the industrial equipment
processes

b) Relatively complete, with a few missing elements

c) Less complete, but the core technical aspects can be
reflected

d) Only a small part of the processes of the period can be
reflected

(3) Technological | a) Shows the most advanced industrial technology at the
representativeness| provincial or national level at the time and which has sinc
been widely used

b) Shows a technology that was commonly used at the
provincial level

¢) Shows a technology that has been infrequently used by
has been preserved in kind

d) Very little or no industrial technology has been preserv

4.1.1.3 Cultural Value

Industrial enterprises form a close link with workers and people in the process of
development. A large number of aspiring people in Shaanxi in recent times, including
many expatriate enterprises and individuals, vigorously developed industry, producing
many moving stories of hard work and struggle. In the early 1949 years, &hina
government arranged key construction projects in Shaanxi, complete witkstaige
industrial factories integrating production, living, medical care, education and

entertainmentunctions, such as the Textile City Society and the Xiguang community in
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Xian (Wei and Zhang, 2015). Some industrial architectural heritage has therefore
become an important element of regional belonging, identity and urban memory, and has
a social and cultural value, subdivided into two levels: social development and industrial
culture. Industrial culture entails aspects such as national spirit, corporate culture,
development philosophyndinnovation spirit. Considering that culture is an abstract
concept that is anchored in all aspects of social life, it is listed withalsadues (Liu,

2012). The social and cultural value belongs to the information value, which is less
connected to the specific building entity and belongs to the public value of the factory

building.

The cultural value has a strong intangible character. The industrial heritage landscape
records the historical development as well as the cultural lineage of the site (Ning, 2013).
The cultural value of the industrial heritage landscape is reflected suthee of the
company, its business philosophy and the spirit of striving in a special period. This spirit
and philosophy can be found in the literature, visual materials and slogans of the same
historical period, as well as in the style of the buildjris structural layout of the site
planning and the lifestyle of the workers, which are characteristic of the regional culture

and the times. Therefore, the industrial heritage landscape has cultural value.

The cultural value of industrial heritage includes the following (Ning, 2013; Liu,
2012):the cultural value of positive energy for the existence of the social community at
the value evaluation stage; the cultural value of the existence of negative energy for the
social community at the value evaluation stage (this negative energy has thelgoten
be transformed into positive energy); cultural values that have little significance for the

social community at the value evaluation stage.

The above three points can be summarised as positive energy value, negative energy

value and neutral energy valukeaple 13.
(1) Positive energy value

Positive energy value means that industrial heritage, in the process of embodying
cultural values, cannot only embody the mode of production represented by industrial
culture, but also transmit energy that inspires patriotic enthusiasm, the spirit gfestrug
to work hard, the spirit of sacrifice to dedicate oneself, the spirit of solidarity to devote
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oneself to cooperation, and other energies with positive aspects of significance (Liu and
Li, 2011). Therefore, the positive energy value can be analysed in the following ways: a)
it reflects the great energy of the country and the nation; b) it reflexttlective spirit

of the regional culture; c) it reflects the pioneering role of the representatives on the
industry; d) it reflects the spirit of struggle based solely on the function of industrial
production (Liu and Li, 2011; Ning, 2013).

(2) Negative energy value

Negative energy values refer to industrial heritage in the process of embodying
cultural values, as well as being able to embody the mode of production represented by
industrial culture; it also embodies the humiliation of the country and the nation, the
oppression of the period when it was a colony, the compromise with the invasive
imperialist construction, and the injury to national dignity (Ning, 2013). These are the
negative meanings given to the evaluator in an intuitive understanding of the negative
energy. But this negative energy also brings an uplifting feeling of not forgetting the
national shame, and is the driving force that inspires people to be patriotic and motivates
them to work hard. It is only that this motivation is indirect and not astdas positive
energy. In other words, this negative energy can be transformed like positive energy
transmission in general. The negative value can be analysed from the following aspects:
a) negative energy involving national humiliation and insult taonat dignity; b)
negative energy involving regional transformation by oppression; c) the fact of being
oppressed by technological backwardness; d) the fact of an inequality involving former

technical cooperation (Ning, 2013).
(3) Neutral energy value

Neutral energy value means that the energy transmitted by the industrial heritage has
different relevance for different groups, but is of little value to the social community as
a whole. For example, the construction and technological application ohdexttiries
had a great impact on the development of the entire technological field, but are only
known to the industry (Deng, 2009). There are industrial technologies that reflect the
huge investment of research and development staff at the time, Indtavedely used
due to technological innovation. Its impact on the social community was modest, but its

significance to this part of the research and development workforce was extraordinary
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(Han and Kim, 2018). In other words, the neutral energy value can be analysed in the
following ways: a) its value has a widespread impact on the industry; b) its value has a
profound impact on a professional system; c) its value has a significant im@agtap

of people; d) its value affects some of the people involved (Deng, 2009; Han and Kim,
2018).

Table 13. SubdividedChart ofCultural Value

Intrinsic value

3) Cultural value | (1) Positive a) It reflects the great energy of the country and the natig
energy value

b) It reflects the collective spirit of the regional culture

c) It reflects the pioneering role of the representatingbe
industry

d) It reflects the spirit of struggle based solely on the
function of industrial production

(2) Negative | a) Negative energy involving national humiliation and ins
energy value | to national dignity

b) Negative energy involving regional transformation by
oppression

¢) The fact of being oppressed by technological
backwardness

d) The fact of an inequality involving former technical
cooperation

(3) Neutral a) Its value has a widespread impact on the industry
energy value

b) Its value has a profound impact on a professional syst

c) Its value has a significant impact on a group of people

d) Its value affects some of the people involved

4.1.1.4 Artistic value

Artistic value refers to the aesthetic interest and artistic expression of industrial
architectural heritage entities. It is subdivided into architectural style, formal aesthetics
and industrial style, of which the industrial style is mainly reflectedhéengroduction
buildings. In terms of how closely the value is related to the material entity, the artistic
value is dependent on the building and equipment entity, and belongs to the entity value,
individual value, so the artistic value is mainly refledtethe building being evaluated
itself (Davies, 2008).
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If the artistic value of the industrial heritage is evaluated, it is judged by its
individuality and artistic style (Ji, 2019). As a landscape complex composed of several
elements, the artistic value of the industrial heritage landscape is reflectedh bo¢h i
various landscape elements of the site and in the overall landscape complex. The
buildings on the site reflect the architectural styles of different historical contexts. The
architecture is frozen music, a combination of art and technology (Liu,).2018
Architecture expresses its artistic value through the combination of various spaces, the
aesthetically pleasing structural shapes, the harmonious proportions and scales, and the
colours and textures of the materials. Industrial machinery and equipmbatlg the

aesthetic value of industry (Ji, 2019).

The buildings, structures, machinery and equipment, interior decoration and ancillary
facilities of industrial heritage were designed and built according to the technological
level and construction style of the time. It is a reflection of the aesthesthaiies,
architectural genres, styles, features and the spirit of the times of a particular historical
period (Davies, 2008). The artistic value of the industrial heritage landscape includes the
following elements (Ji, 2019; Davies, 2008): the artisficmlities of the industrial
heritage itself, the sense of beauty or form that is part of it; the artwork attached to the
industrial heritage landscape; the artistic style expressed in the industrial heritage
landscape and the artistic standards achieved.

The above three points can be summarised as the aesthetic landscape value, the
dependent artwork value and the level of artistic style expresEadue( 14.

(1) Aesthetic landscape value

Aesthetic landscape value is the core artistic value of industrial heritage landscape,
which is a series of landscape values evaluated from an aesthetic perspective, such as the
appearance of buildings, the appearance of structures, mechanical equihnetet gm
decoration of industrial heritage (Ji, 2019). Including the industrial heritage as a whole
or an individual embodied sense of rhythm, form, contrast and change, the force and
beauty expressed by the sense of space and volume, and other etamdregudged
from an artistic perspective (Liu, 2018). Through the analysis of the research by Liu
(2018) and Ji (2019), this study initially detailed the aesthetic landscape value as the
following aspects: a) industrial heritage as a whole has outstpadsthetic value; b)
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some elements of industrial heritage have outstanding aesthetic value; c) a few parts of

industrial heritage have aesthetic value.

(2) The value of the artwork

The value of artwork is generally more evident in cultural heritage, while in industrial
heritage the buildings or structures are mostly focused on functional requirements, with
fewer artworks on the exterior and interior (Davies, 2008). Through the mnafytbe
research by Davies (2008), this study initially detailed the value of artworks value as the
following ways: a) more than ten artworks; b) more than five and less than ten artworks;
¢) more than one and less than five dependent artworks; d)taoekar

(3) The level of artistic style expression

The level of artistic expression is based on the overall industrial heritage (Davies,
2008). This includes situations such as whether the artistic style is well expressed in
terms of fine material and detail, or whether it is somehow schematically repsen
some reaction of stylistic elements that can hardly yet be called an independent style
(Stibral and Faktorova 2021). The results of these situations are different in the
evaluation of the value factor. In this study, based on analysis of thecrebgabtibral
and Faktorova(2021), the level of artistic expression will be initially analysed in the
following ways: a) the artistic style is obvious and well expressed in detail; b) the artistic
style is clear and slightly simplified, highlighting theaim elements; c) it partially
reflects a certain artistic style, highlighting some of the key points; d) it is an elemental

embodiment of a certain artistic style.

Table 14. SubdividedChart ofArtistic Value

Intrinsic values

4) Artistic (2) a) Industrial heritage as a whole has outstanding aesthetic valy

value Aesthetic _ _ ) )
landscape b) Some elements of industrial heritage have outstanding aest}
value value

c) A few parts of industrial heritage have aesthetic value

a) More than ten artworks

b) More than five and less than ten artworks
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(2) The c) More than one and less than five dependent artworks

value of

artwork d) One artwork

(3) The a) The artisticstyle is obvious and well expressed in detail

level of

artistic b) The artistic style is clear and slightly simplified, highlighting t
style main elements

eXpression | ¢y 1t partially reflects a certain artistic style, highlighting some g
the key points

d) It is an elemental embodiment of a certain artistic style

4.1.2 Derived Values

Derived values differ from intrinsic values in that they are subject to changes in
peoplés perceptions of industrial heritage and the elements associated with it (Liu,
2012). These include locational, environmental, group, social and emotional values. It
can therefore be argued that the evaluation of the derived values must be determined in
terms of the period of evaluation. During the process of renovation and renewal of the

heritage, the derived values may change considerably.

4.1.21 Location Value

Location value is the advantageous factors possessed by an area that are beneficial to
the social and economic development of the area, such as geographical location,
accessibility and regional resources (Lee, 2019). Therefore, industrial heritage
landscaps in different parts of the city have locational value, and the level of locational
value is determined by the number of factors that are favourable to the social and
economic development of the area. The location of many industrial heritage sites has
been transformed from suburban or parban areas into urban areas during the
expansion of the city, and the distance from the central area is conducive to the
concentration of popularity and the embodiment of cultural values in the reuse process,
allowing for small investments with high returns. In an analysis of industrial heritage
landscape projects in Shaanxi Province, it was found that when a heritage landscape reuse
project is located in the economic and cultural core of the city, its various othes valu
can be better utilised, and can provide a more comprehensive value experience for all
different users (Ning, 2013).
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The evaluation of location value includes (Lee, 2019; Ning, 2008)I¢ 15:
(1) Distance from the city centre

The distance from the central city determines the actual attractiveness of the industrial
heritage to the population of the central city. If the distance to the central city is too far,
the urban population will tend not to choose industrial heritagedastaation because
of the long journey (De Gregorio at., 2020). The distance can be a relatively large
barrier, especially when China is still in the process of exploring its industrial heritage
and heritage areas are hardly attractive (Liu, Hu anah@h2017). When industrial
heritage is located within the fringe of a central city, this distance is considered to be
negative, in which case the locational value is relatively high when people are likely to
be close to home when learning about and udiegridustrial heritage site (Guzman,
2020).

Throughanalysinghe research of Guzm#&2020)andLiu, Hu and Zhang (2017), this
study initialy subdivided the distance of the central city in the following ways: a) the
distance of the central city is negative (meaning within the-bpilirea of the city); b)
the distance to the central city is within kf; c) the distance to the central city is

between 1&m and 5Gkm; d) the distance the central city is abovekB0
(2) Transport situation to the city centre

The accessibility of an industrial heritage area is also determined by its transport links
to the city centre (Wei and Zhang, 2017). If it is far from the edge of the city but has
good accessibility, then its location value is still high. Some induseréhlge is within
the builtup area of the central city, but is surrounded by-padt buildings, and the
industrial heritage is surrounded by winding and endless roads, then its locational value
is also affected (Lee, 2019). Through analysis of theareedby Wei and Zhang (2017),

Lee (2019), the accessibility of an industrial heritage area in this study will be initially
analysed in terms of: a) easy transport links, accessible by three or more modes of
transport, with rail links; b) relatively easyatrsport links in the vicinity, accessible by

two modes of transport; ¢) smooth and easily accessible roads in the vicinity; d)

accessible but not convenient, with road links in the vicinity in need of renovation.
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(3) The number of central cities or tourist areas in the wider regional context

On a wider regional scale, the number of central cities (cities with an urban population
of 1 million or more) or tourist areas are also an important factor in measuring location
value (Liu, 2012). Where the distance from the edge of thelquitrea of @entral city
is relatively large, if it is located between two central cities, it is likely to be closer to
another secondary central city, which can similarly attract the population of the
secondary city (Guzman, 2020; Graham, Ashworth and Tunbridge).28€rnatively,
when located closer to a tourist area, the industrial heritage area could be used as part of
a system of expanded attractions or tourist routes in the touristlares casethe
industrial heritage areaould have the same locational value of attracting population
(Zhang, 2007). Based on the research of Zhang (2007), Guzman (2020), Graham,
Ashworth and Tunbridge (2000), this study initially subdivides the number of central
cities into: a) four or more cémal cities or tourist attraions within 100km radius of the
industrial heritage; b) three central cities or tourist attractions within &rh0@dius of
the industrial heritage; c) two central cities or tourist attractions within &mh0@dius
of the industrial heritage; d) one central city or tourist attraction within &20€adius

of the industrial heritage.

Table 15. SubdividedChart ofLocationValue

Derived values

1) Location (1) Distance from | a) The distance of the central city is negative
value the city centre

b) The distance to the central city is within K

c¢) The distance to central city is betweenki® and 5km

d) The distance the central city is abovekb®

(2) Transport a) Easy transport links, accessible by three or more modg
situation to the transport, with rail links
city centre

b) Relatively easy transport links in the vicinity, accessibl
by two modes of transport

¢) Smooth and easily accessible roads in the vicinity

d) Accessible but not convenient, with road links in the
vicinity in need of renovation

(3) The number of a) Four or more central cities or tourist attractions within 4
central cities or | 100km radius of the industrial heritage
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tourist areas in th{ by Three central cities or tourist attractions within a k60

wider regional radius of the industrial heritage
context

c¢) Two central cities or tourist attractions within a 100
radius of the industrial heritage

d) One central city or tourist attraction within a 200
radius of the industrial heritage

4.1.2.2 Environmental Value

The environmental value of the industrial heritage landscape mainly refers to the
positive role and significance of the area where the industrial heritage landscape is
located for peopls survival and development, and the positive influence and
transformable potential of the surrounding environment due to the existence of industrial
heritage (Wei and Zhang, 2015). Some industrial heritage landscapes have low
environmental value before trsformation, some even have less environmental value or
have a destuative effect on the environment, but after scientific and reasonable planning
and design, their environmental value is enhanced, and will play a role in promoting other
values (Xie, 2006). To evaluate the environmental value of industrial heritage, tv® poi
need to be measured (Xie, 2006; Wei and Zhang, 2015): The impact of the original
production function of industrial heritage on the environment; the environmental scope
of the industrial heritage. This is an analysis of the environmental value ofriatlust

heritage from two perspectivebablel16).

(1) The impact of the original production function of industrial heritage on the

environment

Industrial heritage sites were built during the industrial period with industrial
production as their core function, and many industrial seatersinvolvedin polluting
production projects such as Class Il or Class Il industries (Gonzdez Martiez, 2017).
After decades of production, the sites on which the industrial heritage is located have
been physically or chemically contaminated. Many of these contamistiihisave a
degree of impact on the environment within and around the site after the torwiie
industrial heritage (Roman, 2014). The renewal of the industrial heritage then requires,
first of all, decontamination of the site environment, which requires significant technical
and economic investment. In some cases, a long period of rest@fthe contaminated
environment is required, so that the value of the industrial heritage site in this case should
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be reduced (Gonzdez Martiez, 2017). The impact of the original production function

of industrial heritage on the environment can be analysed in the following R@aysn,

2014; Gonzdez Martiez, 2017) a) the industrial heritage was not polluted during the
industrial period; b) the industrial heritage was polluted during the industrial period, but
the pollution was no longer present during the value assessment period; c) the industrial
heritage was hedy polluted during the industrial period, but thellption was largely
nonexistent during the value assessment period; d) the industrial heritage was still

polluted during the value assessment period and required investment in remediation

(2) The environmental scope of the industrial heritage

The location of the industrial heritage was established during the industrial period (Liu
and Chu, 2011). With the development and change of the city, the industrial function
gradually declined and the buildings and structures in their original locatishtheir
functional significance and gradually became abandoned (Wei and Zhang, 2017). As
many of the original elements have been preserved to the present day, they have the value
of industrial heritage conservation and renovation. However, industrieddesrs not as
valued in China as historical relics. Especially when located in urban centres, industrial
heritage sites are often surrounded by tall buildings, or by +stoltey residential areas
and shanty towns. Even access to the site is difficoittaxmention accessibility. In this
case, the environmental value of the industrial heritage is reduced (Roman, 2014). When
the site is surrounded by new higke or large public buildings, there is little scope for
adaptation. There is potential for oaation when the surrounding area is an older
neighbourhood, but it will take time to renovate. This can be analysed in the following
ways (Liu and Chu, 2011; Roman, 20143) there are few site constraints in the
surrounding or industrial heritage area and the potential for improvement is high; b) one
or several areas in the surrounding or industrial heritage area are not appropriate for
improvement or have some restricis) c) the surrounding area is an old msitrey
residential area or shantytown fgeally over twenty years); d) the surrounding site is a
new highrise multistorey area or a large public building area, resulting in congestion

on the industrial heritage site.
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Table 16. SubdividedChart ofEnvironmentalV alue

Derived values

2)
Environmental
value

(1) The impact of
the original
production function
of industrial

a) Not polluted during the industrial period

b) Slightly polluted during the industrial period, but t
pollution was no longer present during the value

heritage on the assessment period

environment

¢) Heavily polluted during the industrial period, but th
pollution was largely noexistent during the value
assessment period

d) Still suffer pollution during the value evaluation
period and required investment in remediation

(2) The
environmental
scope of the
industrial heritage

a) Few site constraints and the potential for
improvement is high

b) One or several areas are not appropriate for
improvement or have some restrictions

¢) The surrounding area is an old nugtorey
residential area or shantytown (generally over twent
years)

d) The surrounding site is a new highe multistorey
area or a large public building area, resulting in
congestion on the industrial heritage site

4.1.23 Group Value

Many industrial heritage sites will contain multiple buildings and structures of heritage
value. These structures, buildings and machinery vary in terms of construction date,
production date and functional characteristics. A single plant does not réefetfillt
value of its period and function (Patiwael, Groote and Vanclay, 2019). Groups are broad
in scope and can refer to one or more adjacent industrial heritage landscapes of factory
scale, or to industrial administrative districts in cities with a higlencentration of
industrial enterprises. Some industrial heritage landscapes are evenly spread over a larger
regional scale, such as some industrial cities, which embody the industrial character and
social context of an era. Only when they are groupgether can they reflect a certain
production process or the functional significanceahpletenessrhe combined value
of such groups of buildings or structures is much greater than the value of the individual
ones (Liu, 2012). The value of groups of industrial heritage landscapes is influenced by
the following factors (Liu, 2012; Patiwael, Groote arahclay, 2019) Table 17:
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(1) The scale of the group

A group is a concentration of similar industrial heritage in a certain area, which are of
different scales and with different emphases, and which can focus on the overall
industrial character of a city or region (Lu, Liu and Wang, 2020). These industrial
heritage sites will be transformed in the future to form industrial heritage groups, which
in turn will form a system of tourist itineraries to reinforce the overall industrial heritage
character (Ji, 2019). Taken as a whole this situation will increaseutual value of the
industrial heritage of the individual sites. The greater the number of similar individual
heritage sites included in such groups, the greater the total value, which will be much
greater than the sum of the individual values, which theans that their mutual value
will also be greater, and the number included is what is called a scale level. This can be
analysed in the following wayd.u, Liu and Wang, 2020)a) a scale level of five or

more; b) a scale level of four; c) a scale ledfehree; d) a scale level of two.
(2) Relationship of the group

The relevance of the individual sites in the group refers to the interrelationship
between the individual sites of industrial heritage that can form the group (Liu and Li,
2008). The stronger the interrelationship, the more fully it will be reflectectindghue
of the group in its future transformation (Mengusoglu and Boyacioglu, 2013). The
interrelationship can be measured from several perspe(tivesnd Li, 2008) a) belong
to a large industrial category; b) whether they have formed industrial chpinkether
they were once part of the same enterprise or factory under a large enterprise or

institution.
(3) The potential for widescale groups of industrial heritage

Previously it was mentioned that the scale level of the study covers the distribution of
industrial heritage within 10 km. This is appropriate where the site is within a built up
urban area. Many of the large industrial sites of the industrial periodofterelocated
in areas close to resources and not within built up urban areas (Wang and Wang, 2018).
The sites are also located at great distances from each other. In thilseca6lem radius
of the selected group is very unlikely, so this distancatsneled to 3&km, which is a
convenient distance by car and public transport, and is then selected for tinaon

151



built-up area (Liu, Hu and Zhang, 2017). This can be analysed in the following ways
(Liu, Hu and Zhang, 2017; Wang and Wang, 20a3}here are three or more industrial
heritage sites with easy access to each other, a strong possibility; b) there are three or
more industrial heritage sites with access to each other requiring capital investment, a
high possibility; c) there are twadustrial heritage sites with industrial links to each
other, a certain possibility; d) there are two industrial heritage with weak industrial

links and transport links to each other, a low possibility.

Table 17. SubdividedChart of Group Value

Derived values

3) Group | (1) The scale | a)A scale level of five or more

value of the group [ p) A scale level of four

c) A scale level of three;

d) A scale level of two

2) a) Belong to a large industrial category

Relationship  ["p) whether they have formed industrial chains
of the group

¢) Whether they were once part of the same enterprise or factory
under a large enterprise or institution

(3) The a) Three or more industrial heritage sites; easy access to each g
potential for | strong possibility

\g/jvrlgl?psscii‘e b) Three or more industrial heritage sites with access to each ot
industrial requiring capital investment; a high possibility

heritage c¢) There are two industrial heritage sites with industrial links to €
other, a certain possibility;

d) Industrial heritage sites with weak industrial links and transpo
links to each other, a low possibility

4.1.24 SocialValue

The industrial heritage landscape was once the bearer of industrial activities in a
certain historical period. Industrial activities created rich material wealth for society,
provided people with positive spiritual pursuits, safeguarded p@&dplang needs, and
assumed the social responsibility that factories and enterprises should assume (Liu,
2018). After these industrial sites and all the industrial elements they contain have
become toda¥ industrial heritage landscape, people can still find in gadg the
positive, enterprising, handorking and progressive industrial spirit of the past. The

industrial heritage landscape provides an opportunity to look back at the history of
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industrial development, the development of the city and to understand the way people
produced and lived in the context of the times (Ning, 2013). The industrial heritage
landscape, which has been transformed and reorganised, has been given functions and
roles that meet the needs of the times in the new era and continues to contribute to society.

Therefore, the industrial heritage landscape has a social value.

The social value of the industrial heritage landscape is mainly reflected in the
following aspects: In the industrial heritage landscape in the industrialisation stage and
after becoming industrial heritage landscape have provided a certain number of
employment opportunities for society, to some extent, to maintain the harmonious and
stable development of society (Liu, 2018); Industrial heritage landscapes carry the
function of a science education base, providing an educational venue for the next
generationto understand urban development and the development of industrial
civilization (Wilkinson and Harvey, 2017); Some industrial heritage landscapes, after
being transformed into urban public green areas, provide places for recreation and
entertainment for #public, providing them with space for exercise and interaction (Liu,
2018); The industrial heritage landscape of aeaidtected and reasonably reused city
represents the rich historical and humanistic connotations of a city. It plays an important
role in enhancing the image of the city and driving regional development. The social
value includes evaluating the role of the object in its glory period for social politics,
culture and economy, as well as after it has become an industrial heritage lan@scape (
and Liang, 2013).

The above four points can be summarised as folldablé18):

(1) The ability to solve remployment

In terms of solving the problem of -employability, industrial heritage, after
renovation, requires the services of people with the appropriate technical skills in terms
of management and operation, technical maintenance, display and promotion, and
interpretation (Wilkinson and Harvey, 2017). These personnel can be recruited from the
community (Mengusoglu and Boyacioglu, 2013). The ideal way to provide interpretation
and display services involving the reproduction of the original industrial scenario is to
hire or invite the original staff to carry out the work, through social recruitment (Gao and
Liang, 2013). This is tantamount to providing employment aneémployment
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opportunities for the community, and the fact that service industries involving industrial
heritage require appropriate technical training is improving the overall quality of the
people employed, a social contribution of value on two levels. Based oesterch of

Gao and Liang (2013), Mengusoglu and Boyacioglu (2013), Wilkinson and Harvey
(2017), this study provides an initial subdivision of solving the problem of re
employability into the following ways: a) over a hundred people to be employed; b) fifty
to a hundred people to be employed; c) twenty to fifty people to be employed; d) less
than twenty people to be employed.

(2) Educational function

In terms of educational functions, industrial heritage is an ideal place for the education
of industrial science and knowledge (He and Gebhardt, 2014). At the same time,
industrial heritage sites can arrange for the recreation of industrial productcasses
and the participation of visitors in experiential activities, depending on the industrial
technology of the site itself (Mengusoglu and Boyacioglu, 2013). These are the two main
types of objects for the realisation of the educational function. At ldvel of
popularisation of scientific knowledge and dissemination of industrial culture, its social
value is incalculable. Based on the research of He and Gebhardt @tdMgengusoglu
and Boyacioglu (2013), this study provides an initially subdivided of s educational
functions into the following ways: a) Industrial heritage is rich in scientific knowledge
and display methods, with more than five experiential projects awailaplindustrial
heritage is rich in scientific knowledge and display methadsh three to four
experiential projects available; c) Industrial heritage is rich in scientific and popular
knowledge and presentation, with one or two experiential programmes; d) Industrial
heritage is limited in scientific and popular knowledge andsguration, with no

experiential programmes.

(3) The potential to provide a place of leisure for the public

The majority of industrial heritage sites have the potential to provide recreational
opportunities for people. Some relatively monolithic industrial heritage sites have been
expanded, where funding and policy permit, to achieve better views and fulksstjmot
of the surrounding environment (Wei and Zhang, 2015). These expanded environments

are generally offered to people who visit, experience and use them on a daily basis, as
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public spaces that are well landscaped, functional and have a good interaction with the
industrial heritage. At the same time, in cases where there are more factory buildings,
which form an industrial heritage area, often many of the abandoned sites tiwghin
industrial heritage site can themselves be transformed into environmentally sound public
spaces (Jorgensen, Dobson and Heatherington, 2017). Based on the research of
Jorgensen, Dobsoand Heatherington (2017as well asWei and Zhang (2015), this

study provides an initial subdivision of its potential to provide a place of leisure for the
public into the following ways: a) the public space available has the conditions of a
heritage park (more than 5,000 square metres); b) the public space avagabirto

a street park regulation; c) the public space available can meet the basic requirements of
viewing and visitor rest around the industrial heritage landscape; d) the places available
are limited, but better than before the transformation.

(4) Enhancing the image or symbolism of the city

The rational transformation and reuse of industrial heritage landscapes can transform
some of the negatively valued abandoned sites in cities into positive urban public spaces
(Mengusoglu and Boyacioglu, 2013). These public spaces will be different dive to
special nature of industrial heritage, and will carry the rise and fall of @& aigrustrial
civilisation (Ji, 2019). With welplanned reuse, it can even become a prominent calling
card in the cultural sense, a memory card of a city that has fiedrighrough the
industrial period, a testament to the former glory and reality of &ditgritage, and a
powerful exponent of its image. Based on the research of Ji (2019), Mengusoglu and
Boyacioglu (2013)this study has initially subdivided the efforts to enhance théscity
image into the following aspecta) the industrial heritage landscape after reuse has a
prominent image and faeaching meaning, and is the first business card of the city; b)
the industrial heritage landscape after reuse hasmaipeat symbolic meaning and is
one of the image cards of the city; c) the industrial heritage landscape after reuse has a
beautiful image and can effectively improve the cultural appearance of the city and the
streetscape; d) the industrial heritage langscafter reuse has a significantly improved

image compared to the image.
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Table 18. SubdividedChart of Social Value

Derived values

4)
Social
value

(1) The ability to
solve re

a) Over a hundred people to be employed

b) Fifty to a hundred people to be employed

employment

¢) Twenty to fifty people to be employed

d) Less than twenty people to be employed
(2) Educational a) Rich in scientific knowledge and display methods, with mor
function than five experiential projects available

b) Rich in scientific knowledge and display methods, with thre
to four experiential projects available

¢) Rich in scientific and popular knowledge and presentation,
with one or two experiential programmes

d) Limited in scientific and popular knowledge and presentati
with no experiential programmes

(3) The potential to
provide a place of
leisure for the
public

a) The public space available has the conditions of a heritage

b) The public space available is similar to a street park regulg

¢) The public space available can meet the basic requiremen
viewing and visitor rest around the industrial heritage landsca

d) The places available are limited, but better than before the
reuse

(4) Enhancing the
image or
symbolism of the
city

a) The industrial heritage landscape after reuse has a promin
image and fareaching meaning, and is the first business card
the city

b) The industrial heritage landscape after reuse has a promin
symbolic meaning and is one of the image cards of the city

¢) The industrial heritage landscape after reuse has a beautif
image and can effectively improve the cultural appearance of
city and the streetscape

d) The industrial heritage landscape after reuse has a signific
improved image compared to the image

4.1.25 Emotional Value

Emotion is the psychological reaction of people after being stimulated by the outside

world, and is an internal feeling of people. The emotional value of the industrial heritage

landscape is that the industrial heritage landscape itself can stimulateGpéeplings

and make them feel satisfied, happy, even aadangry (Liu and Li, 2011). Therefore,

the industrial heritage landscape has an emotional value for people. Many industrial
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heritage sites are the result of years of hard work and dedication by industrial workers,
managers and constructors, and the existence of heritage has irreplaceable value and
meaning for these people. The emotional value comes mainly from the workengiand t
families who used to work and live in the industrial heritage landscape, from their fond
memories of their past work, life and recreation (Han and Kim, 2018). Of course, through
integration, transformation and the extrapolation of time, the numbesulgjects

generating emotional value is constantly increasing.

The emotional value of industrial heritage is influenced and conditioned by the
following factors (Han and Kim, 2018; Liu and Li, 201Tpble19):

(1) Number of people who have an emotional connection to industrial heritage

The people who experience emotional connection are those who can find emotional
resonance through the presence of industrial heritage (Han and Kim, P@dgan be
the workers who have worked there, the leaders of the management, the customers who
have traded. They can even be the tourists who come to visit, the residents who relax, the
students who study after the transformation and renewal of the riatlustritage
landscape (Ning, 2013). Anyone who has interacted with the industrial heritage at any
point in time can have an emotional resonance through the industrial heritage, and is
therefore referred to in this study as people who have an emotional connection to
industrial heritage. The larger the size of the subject, the wider the age range and the
wider the range of occupations, the higher the emotional value (Han and Kim, 2018).
Through the research of Ning (2013), Han and Kim (2018) the people who have an
emotional connection to industrial heritage in this research will be initially subdivided
into: a) the number of people who have an emotional connection to industrial heritage is
over 10,000; b) the number of people is between two thousand and ten thousand; c) the
number of people is between two hundred and one thousand; d) the number of people is

under two hundred.
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(2) The age range of the people who have an emotional connection to industrial

heritage

The age range of the people who have emotional connection to industrial heritage is
also a parameter that reflects the influence of the value of the industrial heritage
landscape (Liu, 2012). If the age range of people with affective value in industrial
heritage landscapes covers multiple age groups such as old, ragitle youth,
teenagers and children, then the factor score of affective value is higher in the age
structure, and vice versa. In this study, the old age means over 60 years old, middle age
means 45 to 59 years old, youth means 18 to 44 years old, teenager means 12 to 18 years
old and child means under 12 years old. In this study, the age range of the people who
have an emotional connection to industrial heritage will initially be subdividedhe
following ways: a) the age range includes the five categories above; b) the age range
includes the three to four categories above; c) the age range includes the two categories

above; d) the age range includes the one category above.

(3) Structural characteristics of the careers of people with emotional value

Structural characteristics of the careers of people with emotional value is also a
parameter that reflects the influence of the value of the industrial heritage landscape (Han
and Kim, 2018). Generally speaking, industrial heritage has an inseparablenrainoti
value for the workers in the factory during the industrial period, and is relatively single
in terms of the career structure of the people involved (Ning, 2013). However, if the
renovation and renewal work is done well during the industrial heritagedp it will
affect not only the workers, but also the elderly and children who remain there, who will
be emotionally connected to the industrial heritage landscape because of the improved
quality of life brought to them by the industrial heritage sit€he structural
characteristics of the careers of people with emotional value can be analysed in the
following ways (Ning, 2013): a) people from nearly all careers; b) people from the
majority of careers around the industrial heritage; c) pé®pib relaéed to the industrial
heritage.
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Table 19. SubdividedChart ofEmotionalValue

Derived values

5)

Emotional people who have a

value emotional
connection to thousand
industrial heritage | ¢) The number of people is between two hundred and on

(1) Number of a) The number is over 10,000

b) The number of people is between two thousand and te

thousand

d) The number of people is under two hundred

(2) The age range | a) The age range includes the five categories above

of the people who ) ]
have an emotional | P) The age range includes the three to four categories af

connection to

_ _ _ c) The age range includes the two categories above
industrial heritage

d) The age range includes the one category above

(3) Structural a) People from nearly all careers

characteristics of o .

the careers of b) P_eople from the majority of careers around the industr
people with heritage

emotional value

c) Peoplds jobs related to the industrial heritage

4.2 Characteristics of Industrial Heritage LandscapeValues in Shaanxi

Province

In terms of its affiliation, the industrial heritage landscape is part of the tangible
cultural heritage, with both architectural complexes and cultural heritage sites including
elements of the industrial heritage landscape (Deng, 2009). However, deeutughe
technical attributes and functional significance of the industrial heritage landscape, it also

has significant differences from other cultural heritage.

4.2.1Historical Value

In terms of historical value, the industrial heritage landscape has a smaller temporal
breadth. The evaluation of historical value needs to consider the positive and progressive
impact that things have had on the development of human society, thus Ipelppig
to understand history. Although the industrial heritage landscape belongs to cultural
heritage, its historical value is limited in terms of time breadth compared with heritage

or some intangible cultural heritage, and its time breadth is smaller.inbustrial
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heritage that currently exists in China is dominated by the industrial heritage left over
from the first fiveyear plan period from 1953 to 1957 (Ren, 2005). The small amount of
industrial heritage of high historical value is concentrated in the periotheof
westernizatiormovement in the early recent periofi1861-1895, which is only about

150 years old, a relatively short period. This chronological feature is mainly due to the
late start of Chin@ industry (Pan, 2004).

The development of industry was hampered by historical events such faGréa
Leap Forward (a nationwide mass movement to achieve high targets for industrial and
agricultural production) between 1858 and 1860, andithdtural Revolution (civil
unrest that was wrongly launched by the Chinese leaders and exploited by -counter
revolutionary groups, causing serious disasters to the Party, the country and the people
of all ethnic groups) between 1966 and 1976 (Fu, Wu and Tang, 2008).

Moreover, Chinés perception of the value of industrial heritage was also later than
that of some European countries, and some of the earlier industrial heritage with longer
histories were neglected and demolished or destroyed, leading to the current small

temporal breadit of the industrial heritage landscape (Deng, 2009).

4.2.2The Value of Science andT echnology

The technological dependence of the industrial heritage landscape is strong. This is
mainly due to the fact that the technological value of the industrial heritage landscape is
mainly reflected through the technological content of the machinery and eaqujphee
level of the production process, the level of production, the production process and the
materials and structure of the industrial buildings (Liu, 2012). These elements can only
be reflected through the presence of industrial buildings and maghamer cannot exist
in isolation. In the same industrial heritage landscape, there are sometimes buildings built
in different eras, and machinery is often not manufactured at the same time. These
differences reflect the development and progress of scaratéechnology in different
historical periods, and record the historical lineage of technological renewal. Science and
technology exist as a nanaterial form and must be embodied in a material vehicle (Lee,
2019). The material entities in the industrie@ritage landscape are the bearers of

industrial science and technology, and if they are separated from each other, they both
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lose part of their value and meaning, and therefore have a strong dependency in terms of

scientific and technological value.
4.2.3Cultural Value

In terms of cultural value, the industrial heritage landscape conveys more positive
energy. Cultural value is a value created by people, which meets @eayteral needs
and reflects the cultural form in a certain historical period (Ning, 2013). Different people
have different needs for culture, and the attributes of the cultural values formed are also
diverse. The cultural values of the industrial heetimndscape mostly reflect the respect
for science, the pursuit of detail, the insistence on stded#ine industrial spirit of

excellence, tenacity and pragmatism, which transmits positive energy to modern people.
4.2 .4 Artistic Value

In terms of artistic value, industrial heritage landscapes are mostly of indirect value.
The artistic value is mainly reflected from some special media, such as painting,
sculpture, dance, music and theatre, which are more direct and intuitive in their
embodiment. As a landscape complex, it is difficult to directly reflect the artistic value
of the industrial heritage landscape as a whole (Davies, 2008). The artistic value of the
landscape is indirectly reflected through the buildings and structures, andstty
reflected in the art of architecture and the art of mechanical industrial modelling, and

therefore has an indirect character in terms of artistic value.
4.2 5Locational Value

In terms of locational value, industrial heritage landscapes are more influenced by
urban expansion. The urban expansion will cause areas that were originally on the edge
of the city to be expanded into the main area of the city, resulting in an incnease i
locational value. The locational value of industrial heritage landscapes is influenced by
the surrounding traffic conditions, regional resources and regional popularity, and urban
expansion has a direct impact on these factors, so urban expansiomnréag@igpact

on the locational value of industrial heritage landscapes (Liu and Li, 2011).
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4.2 6 Emotional Value

In terms of emotional value, the subject of the occurrence of industrial heritage
landscapes is often a part of the group. Not all people are spontaneously interested and
emotionally involved in industrial heritage landscapes. It is often the part of the
population that has an association with the industrial heritage landscape that has
spontaneous emotions towards it. This group includes workers who have previously
worked in the industrial heritage site, their friends and relatives, and people who have
lived in the vicinity of the heritage site (Liu, 2012). They are the main group of people
in this segment. There is also a group of people who have become interested in the
industrial heritage landscape through publicity or referrals from friends. Howeves, som
people do not become interested even if they are stimulated by the outside world (Ning,
2013). Therefore, in terms of emotional value, the industrial heritage landscape does not
resonate with all people, and it is only a part of the population that asicerally

involved.

4.2.7Group Value

In terms of group value, industrial heritage landscape groups are large in scale. Unlike
industrial heritage buildings, industrial heritage landscapes are landscape complexes that
bring together a variety of landscape elements, usually on a large scaleham
intrinsic landscape elements (Liu, 2018). An industrial heritage landscape will often
contain plants, warehouses, structures for industrial transport, machinery and equipment
from different eras, and larggeale industrial heritage landscapes neagn include
worker villages and related supporting facilities and services. As a result, industrial
heritage landscapes are often larger in scale than other types of the landscape such as the
centre green space. In terms of value, they have a group value that many types of
landscapes do not have, and the level of group value is closely related to the scale of the

industrial heritage landscape.
4.2.8 Environmental Value

In terms of environmental value, industrial heritage landscapes often have a negative
effect before the transformation. Most of the sites of industrial heritage landscapes were

industrial wastelands before the transformation, and their landscape valueoivas
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prominent enough, and they even had a negative effect on the improvement of the
surrounding environment (Ning, 2013). The soil and water bodies on the site are often
contaminated with chemicals needed and produced by industrial production, which
contain sme toxic and harmful substances for humans and other organisms. Plant
communities are also destroyed by the demands of industrial production. Such sites are
difficult to use again without human modification. Therefore, compared to other types of
landscapssites, industrial heritage landscape sites may have low environmental value or

have negative environmental effects before the transformation.

4.3 Factors Influencing the Evaluation of Industrial Heritage in Shaanxi

Province

The evaluation of industrial landscapes is influenced by a number of factors. The
choice of evaluation factors, the derivation of evaluation formulas and the diversity of
evaluators all have different degrees of influence on it. The following five poilhtsew

analysed in order to make the evaluation method more scientific and comprehensive.
4.3.1The Scientificity of the Selection ofEvaluation Factors

The selection of evaluation factors is one of the core elements in the evaluation of
industrial heritage landscapes in Shaanxi Province. Whether the selection can follow the
principle of scientificity will affect the scientificity and rationality of thea&yation
method. Through the collection, collation and analysis of relevant data of the research
object, and the use of research methods such as site survey and questionnaire, a scientific

method of value evaluation will be formed (Liu and Li, 2011).
4.3.2Reasonableness of thé/eightsGiven to the Evaluation Factors

The final result of the evaluation of the value of the industrial heritage landscape in
Shaanxi Province is obtained by adding up the scores of each value evaluation factor.
The weight values of the evaluation factors will directly affect the final valakiation
results, and thus the way and effect of reusing the industrial heritage landscape (Loes,
2015). The weighting of the factors will be derived from comprehensive research and

analysis by means of interviews and questionnaires. As far as posghaights of the
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evaluation factors will be reasonable and have an impact on the evaluation results of the

value of the industrial heritage landscape.
4.3.3Correctness of theDerivation of the Evaluation Formula

This study will use a comprehensive analysis to obtain weighting values for the
evaluation factors, which in turn directly affect the evaluation results. Li (2012) used a
formula to derive the weights of the evaluation factors. For this study, it waseutdpa
adjust the formula based on the existing formula and research experience, and to combine
it with the questionnaire to derive the evaluation factor weights to ensure the correctness
of the final derivation.

4.3.4Completeness of nformation of Evaluation Objects

As the object of value evaluation, the age of construction of the heritage landscape,
the type of industry, its position and role in history, the condition of internal facilities,
the completeness of preservation and many other information are factoredtiab be
referred to when evaluating the value of the industrial heritage landscape in Shaanxi
Province (Liu and Chu, 2011). Some of this information is also taken into account when
selecting the value factors. The completeness of the information oobjbet of
evaluation, therefore, determines the final score of the value evaluation. Therefore, the
collection of information on the subject of evaluation is a very important element in the
early stage of the evaluation of the value of the industriaidgeriandscape. This study
will collect information and literature from relevant government and enterprise
departments and field surveys to collect more detailed and complete information on the

industrial heritage landscape in Shaanxi Province.
4.3.5Comprehensiveness of th&valuatoré Background

While the influencing factors mentioned above are all objective, the evaluator, as one
of the influencing factors, has subjective aspects to the evaluation results. People of
different ages, genders, occupations, educational backgrounds and life backdparend
different feelings and needs for industrial heritage landscapes (Fouseki and Nicolau,
2018). Their judging criteria are also different. As a weighted questionnaire will be

included in the evaluation step, a complete information profile of the e¢geduaill help
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to categorise them at a later stage and the conclusions drawn will stand up better to
argument. Therefore, the comprehensiveness of the background of the evaluator has an

important influence on the evaluation of the landscape value of the industriagé&erita

4.4 Principles for the Construction of I ndicators

In the process of constructing the evaluation method, the following principles should

be implemented in order that the evaluation indicators will be precise and scientific.
4.4.11ntegrality and Representativenes®rinciple

Integrality is reflected in the fact that the indicators of the value evaluation form a
whole with each other, and the indicators of any aspect will establish a close internal link
with the indicators of other aspects (Craig, 2008). Representativenefisdged in the
fact that the indicators of value evaluation should remain independent of each other,

preventing repetition and inclusion of each other (Loes, 2015).
4.4.2Principle of Feasibility and Operability

The principle of feasibility means that the meaning of the indicators should be clear
and should be able to practically reflect the various aspects of the cultural value of the
regeneration and use of industrial heritage buildings (Guzman, 2020). Operabéins
that the evaluation indicators should be determined on the basis of statistical analysis and

can be calculated and analysesed omlata, and can achieve the purpose of evaluation.
4.4.3 Scientific and Systematic Principles

The value evaluation method must evaluate all aspects of industrial heritage, provide
people with complete information about industrial heritage buildings, and through the
results of the evaluation method, be able to understand the intrinsic charastefigte
evaluation object; the evaluation information needs to exist in connection with each other
and cannot exist in isolation; the evaluation criteria should match the evaluation object
and be able to reflect the value of the industrial heritage frathpie levels and angles,
and the definition of the index should be precise and clear to form a complete system
(Loes, 2015).
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4.4.4The Principle of Comprehensiveness anédaptability

Comprehensiveness means that the construction of evaluation indicators requires
consideration of factors whose coverage is complete and informative, and can reflect the
comprehensiveness of industrial heritage values; adaptability means that adjustments ca
be made on the basis of this evaluation method, adapting to the value evaluation of
industrial heritage in different regions (Fouseki and Nicolau, 2018).

4.4.5Combination of Qualitative and Quantitative Principles

In the evaluation of value, there is uncertainty in the indicators, so a combination of
guantitative and qualitative methods should be used. This will avoid the existence of too
many subjective factors and improve the scientific and objective natureefahmtion
(Liu, Zhao and Yang, 2018).

4.4.6 The Principle of RegionalUniqueness

The main object of evaluation in this research is industrial heritage in Shaanxi
Province, China. Because the industrial heritage buildings in each region have their own

characteristics, the evaluation indicators should have regional specificity.

4.5 BasicProcess andApproach to Establishing Evaluation M ethods

This part is the core of the study. The analysis in this section will be used to determine
the process and formulae for the evaluation method of Shaanxi Pi@vindestrial
heritage. The formula needs to be established through four steps: determining the factor
hierarchy, expanding the factor options, questionnaire survey, and adjusting the weight

value coefficients.
4.5.1Determining the Evaluation Method - AHP

The AHP method breaks down the objectives to be evaluated in layers by creating a
multi-level decision matrix (Turner, 2006). The influence weights of each layer of
influencing factors on the decision are calculated to ultimately assist the decision. The
process of applying AHP is actually the process of ranking the influence factors. In the
heritage evaluation method, using AHP to determine the weight of each indicator factor
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can reduce the influence of subjective factors on the evaluation results and increase the
scientific nature of the evaluation method (Liu, Zhao and Yang, 2018). In this study,

AHP will be used to determine the factor weights of industrial heritage valigaiars.

4.5.1.1The Scientificity of the Evaluation M ethod

This study will use the AHP method to divide the value composition of the industrial
heritage landscape into four layers, which are the objective layer, the feature layer, the
factor layer and the detail layer. The AHP method is a kind of simdicator
comprehensive evaluation method (Saaty, 1990). A comprehensive-imdidator
evaluation method uses mathematical statistics to evaluate multiple indicators and factors
of the evaluation object to obtain a high or low value. In the Andicator evaluatn
method, the weighting coefficients will have a fundamental impact on the evaluation
results (Qi, 2018). In this study, the weights of each factor will be calculated by means
of weighted summation. In a weighting system, the judgement made by a semtaus
the importance of a factor is not representative. Therefore, this study will collect the
factors from users of different genders, ages and occupations. The aim is to get closer to

the general usebdperceptions of the value of the industrial heritigelscape.

4.5.1.2Establishing Evaluation Factors andHierarchies

The weights of the evaluation factors determine the importance of the different
intensities of that factor in the value evaluation (Liu, 2012). The weights of the evaluation
factors will be calculated from the results of scoring investigators of different
occupational and age structures. Before this process, it should first be clarified what the
multi-tiered evaluation factors are. The objective layer is the value of what is being
evaluated and is the highest layer. The feature layer is a broad catedesatuoés
classified according to the factor characteristics of the evaluation object, which can
generally be divided into only two or three. The factor layer is the nature perspective
category that has a valuable outcome impact on the object of evakmadiasnthe middle
category of the stratified characteristics. The detail layer is the detailed factors that have
an impact on the valued outcome of the object of evaluation and is trategory of
the stratified characteristics. The four factor layegether form a hierarchy of industrial
heritage value evaluation factoFequre8). According to the value analysis of industrial

heritage in the previous article section, the objective layer in this case is the overall value
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of industrial heritage. The feature layer can be divided into intrinsic value and derived
value. The intrinsic value in the factor layer can be broken down into historical value,
technological value, cultural value and artistic value; the derived vatbe factor layer

can be broken down into location value, environmental value, group value, social value

and emotional value.
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The objective layer The feature layer The factor layer The detail layer

— The date of construction of the heritage

Witness to the level of social development

—— Historical value = ——{ Witness to important events

The addition and completion of historical documents

Uniqueness and scarcity

— Completeness

[ Industrial buildings and equipment

Scientific and
technological value

Production processes

—intrinsic value ——
— Technological representativeness

[ Neutral energy value
Cultural value ——1 Negative energy value

L Positive energy value

— Aesthetic landscape value

Artistic value —— The value of artwork

— The level of artistic style expression

The overall value of the industrial __|

heritage — Distance from the city centre

— Location value Transport situation to the city centre

The number of central cities or tourist areas
in the wider regional context

The impact of the original production function
of industrial heritage on the environment

Environmental value— . . .
The environmental scope of the industrial

— heritage

[~ The scale of the group

Relationship of the group

L— Derived value —— gfodpvalte
L_ The potential for wide-scale groups of industrial heritage
[~ The ability to solve re-employment
Educational function
Social value
The potential to provide a place of leisure for the public
— Enhancing the image or symbolism of the city
[~ Number of people who have emotional connection to
'—Emotional value — | industrial heritage
The age range of the people who have emotional
connection to industrial heritage
Structural characteristics of the careers of people with

emotional value

Figure 8. Diagram of IndustriaHeritagelL andscap#&/alueFactors

169



4.5.1.3The Mathematical Theoretical Basis of theWeighting Formula

In the calculation of the valuation value of industrial heritage, the concept of a
weighted average will be mainly applied. A weighted average is a set of data which, in
the practical application of a mathematical formula, requires a weighted average when
there is a set of data that requires an average, each of which has a different degree of
importance (Saaty, 1990).

Let X1, X2,..., Xrben numbers, their arithmetic mean X1 + X2 +... + Xn) /' n

LetAl, A2,..., Ans n positive numbers, andll + A2 +... + An = 1 thenX1 x Al +
A2 x A2+...+XnxAn, is called the weighted average of X2,...,Xn,whereAl, A2,...,

Anare called weights or weighting factors.

The weighted average when the weights are all equal is the arithmetic average. When
the weights are different, the result of the calculation is the weighted average (Liu, Zhao
and Yang, 2018).

4.5.2 Determining the Evaluation Method: GIS (Obtaining and Analysing Data +

Visualisation of Weights)

The evaluation of industrial heritage values includes elements such as environment
and geography, which need to be stored and managed efficiently and quickly. The most
important feature of GIS technology is the creation of a spatial database (Faircldugh an
Herring, 2016). This allows for easier access to data resources and more efficient storage
and management of multiple types of datalle20). The database can also be used to
create a variety of analysis maps of the current situation required for industrial heritage
conservation. In addition, GIS has powerful analytical capabilities to analyse and process
all types of complex data, with acete, clear and intuitive results. The industrial
heritage is often evaluated through field surveys and the information obtained covers a
wide range of different disciplines (Ciski, Rzasa and Ogryzek, 2019). The ability of GIS
technology to edit, analysevauate and make decisions can improve the scientific and
systematic nature of industrial heritage classification and evaluation. In summary, the
core functions played by GIS in industrial heritage classification and evaluation contain

data acquisition, stage, editing, analysis, and spatial decision support.
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Table 20. Table ofIndustrialHeritageRelatedDataAvailable from GIS

Type Content Form Source
Environmental| Spatial data or attribute data on tl Mapping, aerial Obtained by relevant
data spatial pattern of industrial sites | imagery, field researcl| authorities, field research
Distribution of roads, relationship
of industrial heritage to the
environment
Historical Data on the attributes or spatial | Maps, literature data | Historical maps, literature,
resource data | patterns of a factory at a certain research by historical
historical period scholars
Border data Description of the borders of the | Geometric spatial dat§ Field research data, maps,
industrial heritage factory area and graphs of literature
statistical borders

The application of the AHP method can directly evaluate the value of industrial
heritage by numerically calculating the weights (Wei and Zhang, 2011). However, the
spatial information such as shape, area, geographical coordinates and mutual location of
industrial heritage cannot be reflected visually and intuitively. Geographic Information
Systems (GIS) can visualise and spatially integrate multiple data for evaluation and
analysis, providing a basis for the classification and evaluation of industrisddeerit
(Fairclough and Herring, 2016). In other words, through the comprehensive evaluation
method of industrial heritage value by AHP, the spatial analysis function of GIS
technology can be used to realize its visual, procedural and spatial evaluatioalgse an
results. The industrial heritage value evaluation by GIS technology is a means to visualise
the conclusions of the comprehensive industrial heritage value evaluation method. The
main process is through a detailed research of the industrial hedatagey/farea and the
surrounding environment. The attribute data of buildings, structures, roads, landscape
and other elements are entered into the GIS platform. The value evaluation method index
factors are selected and the above GIS spatial analysisdrnistapplied to generate a

comprehensive value evaluation grading map in GIS.
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4.6 Designing theQuestionnaire

The role of the questionnaire in this study is to provide a descriptive criterion as a
score when determining the value of industrial heritage landscapes in industrial heritage
conservation work. This study will obtain weighting values for each of thesindu
heritage landscape value evaluation factors by scoring the importance of the industrial

heritage landscape value factors by around three hundred respondents.
4.6.1Forming a Survey Questionnaire of theWeighting Factor

In order to enable the interviewees to understand the content of the research, the
guestions were asked in a way that the public could understand, and the interviewees
rated the importance of each factor according to their understanding. The studyewtill sel
three hundred respondents of all genders, age groups and occupations for the
guestionnaire. Each weighting factor is scored from 0 to 9, with a scor@ of more
shows that the factor is extremely important in the evaluation of industrial heritage
values, 57 showing that the factor is important in the evaluation of industrial heritage
values, and so on. Higher scores show greater importance, lower scores show less

importance.

4.6.1.1 Sample oQuestionnairel: A Survey on theValue Weighting of Industrial
Heritage Landscapes

This survey is about the importance of the landscape value of industrial heritage. The
industrial heritage referred to in the survey means abandoned industrial sites, old
industrial buildings and plants, disused machinery and equipment in cities, and
indudrial-type areas in cities where there was once a large concentration of factory

enterprises.
The online survey is available Appendix A.
4.6.2Forming the Value Evaluation Questionnaire

Based on the collation and analysis of previous research data on industrial heritage
landscapes, this study further decomposes the value of industrial heritage landscapes into

value factors. The evaluation options were developed according to the vatus, fact
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the evaluation questionnaire was thus formed. The weights of the evaluation factors in
the evaluation questionnaire will be derived from the data collated from the previous
research questionnaireee Appendix A combined with mathematical formulas. The
purpose of the evaluation questionnaire is to make the study more scientific and
objective. Based on the data collection, analysis and research, the value evaluation
factors of the industrial heritage landscap# be established and scored according to
theimportance of the evaluation factors. The questionnaire consists of five parts, namely
the objective layer, the feature layer, the factors layer, the detail layer and the weights.

Table 21. Overview of thendustrialHeritageV alue Evaluationindicators

The The feature The factors | The detail layer Weights
objective layer layer

layer

The overall | A Intrinsic Al Historical | A11 The date of construction of the

value of value value heritage

industrial . .

heritage A12 Witness to the level of social

landscape development

A13 Witness to important events

Al4 The addition and completion of
historical documents

A15 Unigueness and scarcity

Al16 Completeness

A2 Scientific | A21 Industrial buildings and equipment

and
technological A22 Production processes

value A23 Technological representativeness

A3 Cultural | A31 Positive energy value
value

A32 Negative energy value

A33 Neutral energy value

A4 Artistic A41 Aesthetic landscape value

value
A42 The value of the artwork
A43 The level of artistic style expression
B Derived B1 Location | B11 Distance from the city centre
value value

B12 Transport situation to the city centre

B13 The number of central cities or touris
areas in the wider regional context

173



B2
Environment
al value

B21 The impact of the original production
function of industrial heritage on the
environment

B22 The environmental scope of the
industrial heritage

B3 Group
value

B31 The scale of the group

B32 Relationship of the group

B33 The potential for widescale groups of
industrial heritage

B4 Social
value

B41 The ability to solve remployment

B42 Educational function

B43 The potential to provide a place of
leisure for the public

B44 Enhancing the image or symbolism ¢
the city

B5
Emotional
value

B51 Number of people who have an
emotional connection to industrial heritag

B52 The age range of the people who ha
an emotional connection to industrial
heritage

B53 Characteristics of the careers of peoj
with emotional value

4.7 Fundamentals of the Analytic Hierarchy Process

This research has used the Analytic Hierarchy Process (AHP) to evaluate the
comprehensive value of industrial heritage. The AHP consists of the following aspects:
firstly, the establishment of a mulgvel evaluation indicator system, which generally
requres the division of the indicators to be evaluated into more detailed layers. Secondly,
comparing the importance of the evaluation indicators in pairs, the relative weights of
the indicators are derived through a judgement matrix according to the soalihgd

given by Saaty (1990). Then, the numerical value of each evaluation is determined.

The evaluation of the value of industrial heritage involves many indicators, and
individual indicators can only reflect orsgded information or one aspect of the industrial
heritage. In order to make a comprehensive and reasonable evaluation, it iargegoess

process various indicators in an integrated manner. The specific steps are as follows.
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4.7.1Build the Structure of Hierarchy

This research divides the hierarchy of value evaluation methods into four levels, which
are the objective layer, the feature layer, the factors layer and the detail layer. The
objective layer identifies the overall goal of this evaluation method, whicheigaluate
the overall value of the industrial heritage landscape. The second layer, called the feature
layer, contains the intrinsic value and the derived value, which contribute to the
implementation of the objective layer. The decomposition and reéineof the feature
layer result in the factors layer and the detail layer, which show the characteristics of the

different indicators when they are judged.
4.7.2Building the Judgment M atrix

Once the hierarchy has been established, the affiliation of the elements of the
evaluation system is then determined. Assume that A is an-#b@idactor and that
the nextlevel factors that it dominates are, B2, Bs,..., Bn, which we need to weigh
according to their relative importance to target A. In this step, the AHP is used to derive
the weights for B B2, Bs,..., Bn by means of a pawise comparison. The paivise
comparison process is carried out by several experts. In this process, theanepesked
to answer the question: which element is more important for the targetok,B3. The
importance scale uses thé kcale proposed by Saaty, which uses the numk@isnt
their reciprocals to indicate how important one element is over another. The specific

meaning of the -B scale is shown ifable22.
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Table 22. The 19 Fundamental Scale of AHP (Saaty, 1990)

I ntensi | Definition
i mport a
1 BrandaiBequally i mportant
3 Bxki s slightly m@re i mportant than
5 Bxki s strongly more i mportant than
7 Bxi s very strongly, more i mportant
9 Bxii s extremely mg@re important than
2,4,6,/Means the middle value of the abo
Recipr|l f the ratio of xftahcet o rmiptac ttahnecte® erB
of the i mpoftahoe,ftaictttohe iB 1/ B

From a psychological point of view, too much hierarchy will make it more difficult to

make judgements. Saétystudy compared the correctness of pdspledgements on a

variety of scales and the results showed that a scal® efds most appropriate.

Thus, still, the elements of the above layer A and the elements of the nextilager B

Bs,..., Bnas an example, a paiise comparison of all elements of layer B leads to the

following comparison matrix presentedliable 23 The result of the comparison of the

i-th factor with respect to theth factor is denoted by;bThe matrix usesjtio show the

results of the comparison of th¢hi factor with the-th factor (Saaty, 1990).

Table 23. Table of AHP Method Matrix

gbu by, by
z b
B=(), " 7
gjnl an bnn
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4.7.3Calculation of the Weights of theJudgment M atrix
4.7.3.1 TheProcess ofCalculating the Weights of theJudgment M atrix

The process of calculating the weights of the judgment matrix is as follows (Saaty,
1990):

Firstly, the product of the elements of each row of the judgement matrix is first
calculated,

m:.(}?,i £2..n

=

Then, calculate the Nth root of,

w =g/m

. * * * I
Further normalise the vectond/ =(V\{,V\§,~~,V\4) )

Qs
=

1
Ly

The weights calculated are the weight vectors of the required solutigns.w..wn
is the weight value corresponding to each factor.

4.7.32 ConsistencyT est

Consistency refers to the logical consistency of judgemental thinking. For example,

when A is strongly more important than C, and B is slightly more important than C, A

must be more important than B. This is the logical consistency of judgemental thinking,
otherwise judgements would be contradictory.

The steps of the consistency test for the judgmmatrix are as follows (Saaty, 1990).

The consistency indexC() is calculated from the maximum eigenvakien aokthe
judgment matrix:
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The formula for the maximum characteristic r{JGPX of which is:

: (Bw)

/ =

max

Sk

Then, find the corresponding average random camsigtindex RI). Forn =1,...9,
Saaty (1990) gives the scoresRifas shown ifmmable 24

Table 24. Table of AHPMethod RIScores (Saaty, 1990)

n 1 2 3 4 5 6 7 8 9
RI 0 0 0.58|0.9)]1.12|1.24(1.32|1.41|1. 45
Next, calculag the consistency raticCR)
Cl
CR=—
RI

When CR < 0.10, the consistency of the judgement matrix is considered acceptable;

otherwise, the judgement matrix should be suitably amended.

4.8 Calculation of Weights for Industrial Heritage Value Evaluation

I ndicators

As shown inTable21, there are 2 feature layers, 9 factor layers and 30 detail layers in
the comprehensive evaluation method of this study, and they are of different levels of
importance in the comprehensive evaluatibrlicators that are important should be
given a more significant weight; conversely, they should be given a lesser weight (Saaty,
1990).The main process is to compare the importance of the indicators by questionnaire,
to determine the weights by usitige Analytic Hierarchy Proces®A\HP) and finally to
verify the consistency.
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Firstly, a judgement matrix should be constructed. For the objective layer, the relative
importance of the elements in the comprehensive evaluation layer is compared between

two and two, and the judgment matrix of two comparisons is obtained.

A total of 212 questionnaires were collected from respondents of different genders,
ages and occupations. Through the analysis and collation of the collected data and its
results, on the one hand, it can prove the sciefdifindationof the research method, on
the other hand, it can prove the stability and reliability of the results of this survey, and

test and further improve the evaluation method of industrial heritage landscape value.

The process of analysing the data collected by the questionnaireakdating the

specific weights is described in Appendix Bhe weighting summary is calculated as

Table 25

Table 25. SummaryWeightings

The Relative | The factors | Relative . Relative | Absolute
feature : : The detail layer . . Order
layer weight | layer weight weight Weight
Al Historical A1l The date of
value construction of the 0.2803 0.0827 3
heritage
A12W|tness to the leve 0.1573 0.0464 8
of social development
A13 Witness to 00991 | 00292 | 15
0.3933 |mp0rtant events
Al14 The addition and
completion of historical| 0.1982 | 0.0585 4
A o documents
Intrinsic 0.75
value Al5 inqueness and 01402 | 0.0413 9
scarcity
A16 Completeness 0.1249 | 0.0368 11
A2 Scientific A21Indgstrlal buildings 0.4934 0.0515 7
and and equipment
technological A22 Producti
value 0.1390 roduction 0.1958 | 0.0204 | 19
processes
A23 Technological 03108 | 00324 | 14
representativeness
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A3 Cultural
value

0.2338

A31 Positive energy
value

0.4934

0.0865

A32 Negative energy
value

0.1958

0.0343

13

A33 Neutral energy
value

0.3108

0.0545

A4 Artistic
value

0.2338

A41 Aesthetic landscap
value

0.4934

0.0865

A42 The value of the
artwork

0.1958

0.0343

12

A43 The level of artistic
style expression

0.3108

0.0545

Derived
value

0.25

B1 Location
value

0.3291

B11 Distance from the
city centre

0.4934

0.0406

10

B12 Transport situation
to the city centre

0.1958

0.0161

23

B13 The number of
central cities or tourist
areas in the wider
regional context

0.3108

0.0256

17

B2
Environment
al value

0.1247

B21 The impact of the
original production
function of industrial
heritage on the
environment

0.6667

0.0208

18

B22 The environmental
scope of the industrial
heritage

0.3333

0.0104

26

B3 Group
value

0.1645

B31 The scale of the
group

0.4934

0.0203

20

B32 Relationship of the
group

0.1958

0.0081

29

B33 The potential for
wide-scale groups of
industrial heritage

0.3108

0.0128

24

B4 Social
value

0.1645

B41 The ability to solve
re-employment

0.3976

0.0164

22

B42 Educational
function

0.2364

0.0097

27

B43 The potential to
provide a place of
leisure for the public

0.1672

0.0069

30
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B44 Enhancing the
image or symbolism of | 0.1988 | 0.0082 28

the city

B5 B51 Number of people

Emotional who have an emotional

value connection to industrial 0.4934 0.0268 16
heritage

B52 The age range of
0.2171 | the people who have ar|
emotional connection tg
industrial heritage

0.3108 | 0.0169 21

B53 Characteristics of
the careers of people 0.1958 | 0.0106 25
with emotional value

* Absolute weights correspond to the importance of the indicator for the overall

objective. The relative weight is the importance of the indicator for this layer.

This section establishes a mt#vel evaluation method for the value of modern
industrial heritage in Shaanxi Province, China, based on the study of the development
process of modern industry and the study of the types and characteristics of modern

indudrial heritage in Shaanxi.

This evaluation method sets up separate evaluation index terms for the different values
in modern industrial heritage. The feature layer of the value evaluation includes Intrinsic
value and Derived value, while the factors layer and detail layer haveediffedicators.

The evaluation method is validated by filtering the indicators to form a logical hierarchy.

This evaluation method evaluates the value of the modern industrial architectural
heritage in Shaanxi, and in the calculation process, the weights of each indicator are
derived from the analytic hierarchy process This method achieves at a theoretical level
guantitative approach to the evaluation of the value of the industrial architectural heritage

within the modern industrial heritage factory in Shaanxi.

The ordering in the last column of the table is a ranking of the absolute value of the
detail layers and the serial number shows the importance of the detail layers to the overall
objective. Several characteristics of industrial heritage can be seentablieFirstly,
the Aesthetic landscape value of industrial heritage has a high weighting, reflecting the
unique value of the industrial landscape reflecting industrial facilities and buildings, and
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the importance of the industrial iconic landscape in shaping the landscape characteristics
of industrial cities. The second is the high weight of Positive energy value, reflecting the
importance of the positive aspects of the energy conveyed behind tistrigdculture.
Thirdly, the date of construction of the heritage is given a high weighting. This reflects

the importance of the date of construction of the heritage.

4.9 The Process ofVisualizing and Evaluating the Value of Industrial

Heritage Based on GISTechnology

In Section4.5, it was determined that a Geographic Information System (GIS) would
be used as a tool for visualising the value of industrial heritage. It is possible to integrate
spatial location data and properties information of industrial heritage through GIS, as
well as representing historical information on 2D electronic topographic maps or in
satellite images. In addition, the GIS is not only available to link the current photos and
basic information of the heritage, but also enables the overlaysaalythe different
factor® weights calculated by the AHP method for each building, thus visually
presenting the comprehensive value of the buildings in the industrial area. The next
section will analyse the relevant spatial analysis functions and visualisation processes of
GIS in tis study.

The first step was the collection of GIS data, followed by the creation of a database.
The collection of data was undertaken by field research, literature review, questionnaires
and interviews with project managers. The aim is to collect information @agyéhaame
and change of use function of industrial buildings and to enter it into the GIS platform.
The data collection, input, storage, management, spatial analysis, query, output, and
display functions of GIS are used to correlate spatial and propatdyashd create a
database. The next step is to determine the weights of each factor using the analytic
hierarchy process (AHP) on the basis of building data and to establish a calculation
model. After scoring the individual indicators of each building, rifedel is used to
calculate the overall score and present it on the map in different colour blocks. Based on
the results of the composite score, the buildings are then graded and classified, and
different conservation and planning measures are proposetefatifferent levels of
industrial buildings. The specific steps are as follows.
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4.9.1 Data Collection

In order to better understand the current state of the industrial heritage and to evaluate
its value, as well as to seek a basis for subsequent planning and renewals, field research,
questionnaires and interviews were used to investigate in detail thengdent the
buildings within the industrial site. Firstly, a survey foriralple 26and Table 27 was

applied to each building to obtain its basic building information.

Table 26 records information about the basic attributes of individual buildings, and
Table 27records information about buildings and factories based on evaluation criteria
(see Sectiom.l). Secondly, other information needed for the evaluation factors is

obtained based on interviews, as well as review of local literature.

Table 26. Survey Sheet on Industrial Heritage

Na me Cur rmemte
Original
Addr ess
Establ i shment Factory a
meters)

Di stance fr on
( km)

Completeness |81 00% compl ete
5-80% compl et e

—( —

2-80% compl et e

—_—

R20% compl et e

Type of indus/IElectronics [IPetrochemicals |
I'Building materials ILight ind
| Pharmaceuticals | Extractive n

[—

Type of enter|l Chi newaevnetdateent er pri ses

—_—

Coll ective enterprises

[—

Jetweck cooperative enterpri g

[—

Josmnhock enterprises

—_—

Foreign and Hong Kong

[—

Macao and Taiwan enterprises

[—

Ot her economic_ enterprises

[—

Nor mal operation I Discontinue
transfers_10Other

Enterprise op




Condni toifo equi |[Presence I YEISNO
producti o
from the
of the fa
Presence I YEISNO
producti o
equi pment
beginning
factory
I ntegrity andlOriginal buil dings intact
I Partial demolition of old bui
I Partial conversion of old bui
I Partial demolition followed b
I Total demolition followed by
Evidence of a1 YES
lnvention or | (71 jtem 3 i2tmotreemst han 3 it ems
i ndependent i
property righ
I NO
Availability |TYEISNO
files
Availability |1 YEISNO
construction
Availability |TYES
"1 <30 yedr0ds yleax0s | >50 years)
I NO
Techncoalogvial u| adArchitectur al design and con
1. This item| T Was the | argest plant of it :
gArchitecturay fFjrst to use a particular ¢
construction . ) _
) | First to use a particular b
bl ndustrial €
technol ogy. I
other more pr| bl ndustrial equipment and tec
they can be a8] The most advanced equi pment
China/the province when the f
2. This item| I Pioneered the use of the mo
choice I Used a certain type of impo
pl ant system
I Largest production scale an
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Industry statlli Unigue in China I Unique in
province | Unique in the city
ITLeading in China TLeading in
in the province I Leading in th

| mportant peogThe foll owing people and event

the history othere are other relevant peopl
I Business founder
I Architectural designer
I Product developer/designer
I I mportant national |l eader s v
I Other prominent members of t
I Effective events in the est 4
I other

Enterprise HoThe foll owing honours are refe
oo her honours.
I China Enterprise Management
I Famous Brand Product of Shad
I &in Famous Brand Product
I &in Famous Trademark
I Shaanxi Province Famous Tr ad
TOther ____

Positive ener/l It reflects the great energy
I I't reflects the collective s
I I't reflects the pioneering r
I I't reflects the spirit of st
i ndustri al producti on
I Other ___ _

Negative ener/l Negative energy involving na
dignity
I Negative nergy involving r ¢
I The fact f being oppressed
I The fact f an inequality in
I Other ____

Neutral energl Its value has a widespread |
I I'ts value has a profound i mp
I I'ts value has a significant
I I'ts value affects some of th
I Ot her




Aesthetic lanl I ndustrial heritage as a who
I Some el ements of industrial
I A few parts of industri al he
I low aesthetic value
I Other
Quantity of a__ o
The |l evel of | The artistic style is obviou
expression I The artistic style is clear
el ement s
I I't partially reflects a cert
points
I I't is an el emental embodi men
T Other ____
Transpadrotn giot)]l Easy transport |inks, access
centre with rail Il i nks
I Relatively easy transport |
modes of transport
I Smooth and easily accessibl e
I Accessible but not convenien
of renovation
I Other
How many cent
tourist attr a
within 100 kn
i ndustrial he
The impact ofll Not polluted during the indu
production fuy s|jghtly polluted during the
'nd_UStr'althelonger present during the valu
environmen . . :
I Heavily polluted ,dubbutngt he ep
| argeéyi soant during the value
I Sstill suffered pollution dur
required investment in remedi &
I Other
The environmel Few site constraints and the
the industriaj one or several areas are not
some restrictions
I The surroundi ngyt @rey r1ies iade M
shantytown (generally over twe
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I The surroundi-ngsesstmerkey ared
public building area, resultin
heritage site
I Oother
The scale of | A scale level of five or mor
I A scale level of four
I A scale level of three
I A scale level of two
I ot her
I They hav ormed industrial
Relationship |l They wer once part of th s
enterprise or institution
I Belong to a |large industrial
I Low relationship
I Other
I Three or more industri al her
The poten{sicaIIStrong possibility
groups of indl Three or more industrial her
requiring capital i nvest ment ;
I There are two industrial her
other, a certain possibility
I I'ndustrial heritage sites wi
to each other, a |l ow possibild@
I other
How many | ob
can be provid
How many type
di spl ays are
I The public space available h
The potentialll The public space available i
place of leisj The public space available c
and visitor rest around the in
I The places available are |in
I Other
I The industrial heritage | and
Enhancing t heand-rfeaching meaning, and is tH
symbolism of
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I The industri al heritage | and
meaning and is one of the i mag
I The industrial heritage | and
can effectively improve the cu
streetscape
I The industrial heritage | and
i mproved i mage compared befor e
I Ot_her_ _ _ _
Number of peol The number is over 10,000
an emotional |y The number of people is betw
i ndustrial he. _
I The number of people i s betw
I The number of people is undge
I Other
The age rangel The age range includes the f
who have an €j The age range includes the t
connection tao. .
heritage l The age range includes the t
Age range: l The age range includes the o
a60 rysaol d I Ot her ___
)45 to 59 yes
)18 to 44 yea
d12 to 18 yea
gunder 12 yea
Structural chl People from nearly all caree
the careers Oy pegople from the majority of
emotional val]|, . .
| Pe®polbes rel ated to the indus
I Only the factory staff
I other

Table 27. Building Survey Form

Name of Current Physical condition
building name

Former name

Area of the
building (n?)

Build Date

Dateof reuse

Current use
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Original use

Location

Current photo

Buildingtype |I Single storey plant
Single storey warehou
warehouse | Other
Structure Form
Column I Timber T Bricll No obs
concrete | Re i | damage
Structure | St eel I Ot her 1 M!no.r .
Facade Colour I Wooden columl Signif
column | Steel |I
Reinforced con
Other
Material Stone Gray I No obs
Facade - — | damage
Door I Ganged ebamictie k y _
. materials [Cemeni Pl astering! Minor
Main 1 ; ; ;
, I Signif
entrance/exit i
Shape I Copper TSteel |[IT No obs
Main | Ot her damage
entrance/exit | \nindow T Rectangul ar T ! Mi nor
Main facade | frame I Ot her I Signifi
window material i
Shge I Steel TWood T({I No obse
Main facade fjamage
window . I Mi nor
Form I'Rectangul ar || i i ]
Roof i Ot her ! Signi f
I
I Gable Roof T Mi{l No obs
Roofframe ||/ Fl at Roof | Ot | damage
: , SR I Minor
Tile/roofing |1 Ti mber Roof F1I. _ _ _
sheets Frame | Steel R(l Signif
Concrete Roof I
Roof
Tile/roofing Colour
sheets Form
Lanternroof Material
Chimneys |1 Yes 1 No

189



javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

4.9.2GIS Visualization

The application of GIS needs to rely on GIS software, currently, the more commonly
used GIS software in the planning industry is the ArcGIS series of software developed
by ESRI, including ArcMap, wich handles the configuration of 2D maps, and ArcSenen,
ArcGIS pro, which is used to carry out 3D display and analysis. This section analyses
the spatial analysis functions in ArcGIS Tool that are relevant to this research.

4.9.2.1 DataType

The data types of ArciS covered in this study are divided into two types: spatial data,
which represents spatial locations, and property data, which represents characteristics.

Among them, spatial data is divided into two types: vector data and raster data.

The raster data refers to the image type data, including field collection photos, satellite
remote sensing images, location maps and historical maps. This includes data with the

file extensionsimg, .jpg, .grid, and tiff.

Vector data mostly refers to graphical data. Specifically points, lines and polygon
elements that are edited in Ar&; as well as data imported into Art&from CAD. It
is a visual representation of the spatial relationships of industrial buildings, facilities.
Includes .shp, .dbf, and .shx format files. This study uses lines to represent roads,

polygons to represent buildings and points to represent agvaoik equipment.

Property data, which is based on the characteristics of buildings, structures, roads,
landscapes and other elements obtained from field surveys, needs to be entered, edited

and modified in the ArcGIS platform.
4.9.2.2 VisualisationProcess

The application of GIS technology allows for the visual and spatial evaluation of
heritage values. The main process is through field research, drawing a base map in
ArcMap and entering the required property data for each building into the ArcGIS
platform, applying ArcGIS spatial analysis methods to display the scores of different
indicators of the buildings on the map and generating a comprehensive value evaluation

grading map. The application steps of ArcGIS in this process are as follows:
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Firstly, a detailed survey of the industrial heritage factory and the surrounding
environment is carried out based on the building survey form, taking photographs of each
building and reviewing relevant information. Through field research to obtain textual
graphic and image information and generate building documentation forms, data
collection and collation are completed to obtain information on the basic properties of
the industrial heritage. Then, the base map is drawn in ArcMap, and the required/propert
data is entered into the GIS platform, so that graphical data and image data and property
data are linked to each other. This means that if you click on the plan of the current

building in the ArcMap, you can quickly find out the property data for theegu

The next is a singtéactor evaluation. By converting the property data into raster data
in ArcGIS, the indicators Al Historical value, A2 Scientific and technological value, A3
Cultural value, A4 Artistic value, B1 Location value, B2 Environmental v@@eGroup
value, B4 Social value, and B5 Emotional value were assigned a single factor layer and

graded into four score bands 082 1 (based on Sectiohl).

These evaluation indicators are divided into two categories, one for quantitative
analysis and one for qualitative analysis. The quantitative values are assigned directly by
consulting the relevant historical archives or according to the size of thetardi€ar
example, according to the evaluation critésee Sectiod.1), buildings before 1911 are
assigned a score of 4 and buildings after 1978 have a score of 1. The qualitative values
are assigned based on questionnaires and interviews. This wagtblhy entering the
scores in Arc@, which was done usintipe ArcGIS tool raster calculator, to obtain a

onefactor raster evaluation map of the indicator layer.

The third is a multfactor weighted overlay evaluation. As the value of different
buildings under the same indicator, and the value of the same building under different
indicators varies considerably, an overlay analysis of all siiagl®r evaluationsdr
each building is required. For example, data on the attributes of a factory have a different
impact on the value of industrial heritage, which can be divided into historical,
technological, cultural and other properties. There is a ranking of the anperof the
value of industrial heritage under these indicator factors. The spatial overlay function of
GIS can be used to calculate the overlay based on the weight values of each index factor
calculated by the analytic hierarchy process (AHP), and finditgin a comprehensive
value distribution map of industrial heritage buildings. The riatiior weighted overlay
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evaluation of industrial building heritage values can be achieved by using the spatial
analysis function of GIS technology. On the basis of the above dagla evaluation,

a weighted overlay is carried out by raster data to generate an evaluationamddel
obtain a comprehensive evaluation score and GIS overlay analysis map.
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Chapter 5. Application of the Evaluation

System inPractical Cases

ShaanxProvince is one of the modern concentrations of national industries (products
produced by machines) in China. From the end of the 19th century to the beginning of
the 20th century, Shaanxi Province developed industries such as cotton textiles, flour,
machirery and ceramics along the Weihe River basin (in Baofarkand Weinan) and
in the Guanzhong region (in Baoji, &n, Xianyang, Tongchuan and Weinan) and built
some important water infrastructure such as the Guanzhong Baihui Aquéduetthe
1950s to the 1970s, with the implementation of lssgale national economic
development and fivgear plans, Shaanxi established a more complete range of textile,
machinery, electricity, electronics, aerospace, aviation and national defence industries.
Especially during the Third Line Development period (19880), the Chinese
government built a large number of strategically important factories and military bases

in Shaanxi.

Over time, these buildings, factory workshops, machinery and equipment, and special
facilities have gradually become industrial heritage with specific values which is facing
destruction. Thé&igure 9shows the number of industrial heritage sites (the total number
is 596) in Shaanxi Province which has been collated from relevant information from the

Third National Cultural Heritage Census in Shaanxi (Wang, 2011).
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Figure 9. Overview ofindustrialHeritage in Shaanxi ProvincBource:Image adapted

by the author from Google Maps

The list of Chinés National Industrial Heritage is a list of industrial heritage identified
by Chinas Ministry of Industry and Information Technology after declaration,
evaluation and ogite verification. Chin& National Industrial Heritage refers to
industrial relics that have been formed during the {tmrgn development process of
Chinese industry, have high value and are recognised by the Ministry of Industry and

Information Technology (Liu, Xiao and Liang)21).

In Shaanxi Province, the first list of national industrial heritage sites in China includes
the Shenxin Yarn Factoryn Baoji City (MIIT, 2017). The second list of national
industrial heritage sites in China includes the following industries in Shaanxi: the
Baocheng Railway from Shaanxi to Sichuan, the Yanchang Petroleum PlantéanYan
City and the Wang StWa Coal Mine in Tongchuan City (MIIT, 2018). The third list of
National Industrial Heritage of China includes the following industries in Shaanxi, the
former site of the Sixth Institute of Aerospace in Feng County, Baoji City, the Dingbian
Salt Farm in Dingbian County, Yulin City and the Pucheng Long and Short Wave Timing
Station of the National Timing Centre of the Chinese Academy of Sciences in Pucheng
County, Weinan City (MIIT, 2019). The fourth list has the industrial heritage group of
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ceramics in Yaozhou, Tongchuan (MIIT, 2020). The fifth list has tlierXrilm Studio
West Film Factory and the Baoji Xifeng Liquor Factory (MIIT, 2021).

By initially identifying Xiéan& industrial heritage and removing those enterprises that
are no longer in existence (Sun, 2015; Wang, 2011), the final industrial heritage is shown
in Table 28

Table 28. List of Xi@anG IndustrialHeritage

Present name

Year of
establishment

Address

1 | Shaanxi Huanghe Group Company Limit| 1953 No. 21, Xingfu North Road,
Xincheng District, Xéan
2 | Xiéan Qinchuan Machinery Factory 1954 No. 37, Xingfu Zhong Road,
Xincheng District, Xéan
3 | Xiéan Dongfang Machinery Factory 1953 No. 1, Xingfu South Road,
Xincheng District, Xéan
4 | Xiéan Kunlun Industry Ltd. 1955 No. 67, Xingfu North Road,
Xincheng District, X@an
5 | Qinan Group Company Limited 1955 No. 628, Daging Road, Lianhu
District, Xiéan
6 | Huashan Machinery Factory 1953 No. 37, Xingfuzhong Road,
Xincheng District, X@an
7 | Xi@an Yuandong Machinery Manufacturirf 1953 No. 296, Hancheng South Road,
Company Lianhu District, Xitan
8 | Xiéan Dongfeng Instrument Factory 1959 Dongyi Road, Yanta District, Xan
9 | Qing Hua Electrical Appliances 1956 No. 1 Tian Hong Zheng Street,
Manufacturing Factory Bagiao District
10 | Xi@an Northwest Photoelectric Instrumen| 1953 No. 35 Changle Middle Road,
Factory Xitan
11 | Bagiao Thermal Power Factory 1953 Bagiao District, Eastern Suburb of
Xiéan
12 | XiGan Power Capacitor Factory 1953 No. 10, North Exit of Taoyuan
Road, Lianhu District, X@&an
13| Xiéan High Voltage Switch Factory 1955 Daging Road, Lianhu District,
Xiéan
14 | Xiéan Electric Power Rectifier Factory | 1955 No. 31, Daging Road, %&n
15 | XiGan High Voltage Electric Porcelain 1953 No. 579 Daging Road, Lianhu

Factory

District, Xitan
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16 | Xiéan Insulation Materials Factory 1956 Taoyuan Road, Lianhu District,
Xi@an
17 | Huiéan Chemical Factory 1957 Yuxia Town, Hu County
18 | Hu County Thermal Power Plant 1956 Yuxia Town, Hu County
19 | Xiéan Instrument Factory 1954 Daging Road, Lianhu District,
Xi@an
20 | Northwest Metal Structure Factory 1954 No. 15, West District, Hongging
Industrial Park, Xaan
21 | Northwest National Cotton Five Factory | 1954 No. 158, Textile City West Street,
Wuhuan Group Bagiao District
22 | Northwest First Printing and Dyeing 1956 West Street, Textile City, Bagiao
Factory District, XiGan
23 | Xi@an Pharmaceutical Factory 1953 East Hancheng Road, Lianhu
District, XiGan
24 | Qinghua Institute of Electrical and 1956 No. 10, East Zhangba Road X
Mechanical Research
25| Xiéan Guohua Pharmaceutical Factory | 1956 51 Xiéan Xiying Road
26 | Dengjiacun Sewage Treatment Plant 1956 Northwest Suburb of Xan
27 | Xiéan Electric Machinery Factory 1956 No. 115, Hanpo Road, Bagiao
District, Xitan
28 | Xiéan Standard Elevator Factory 1956 No. 1 Honggi East Road, Xujiawa|
Weiyang District
29 | Xiéan Bingfeng Beverage Co. 1953 189 Jiuxie Road, Weiyang District
Xiéan
30| Xiéan Mining Machinery Factory 1951 Mine Road, North Section of East
Second Ring Road, #n
31| Xiéan No.1 Silk Factory 1955 No. 253, Hanyuan Road, Xinchen
District
32 | Xi@an No.1 Printing Factory 1951 No.1 Jiandong Street, Beilin
District, XiGan
33| China Motor Group Xdan Lishan 1929 No. 90 Zaoyuan West Road,®n
Automobile Manufacturing
34 | Jianhua Sanwu Yi Yi Spinning Co. 1949 No.2 Kunming Road
35 | Dahua Yarn Factory 1934 No0.251 Taihua South Road, ®n
36 | Xi@an Steel Factory 1950 No. 58 Hongguang Road, Lianhu
District, XiGan
37 | Xiéan brewery 1953 No.1 Beer Road, Taihua North

Road, Xtan
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38 | Xiéan Putian Microwave Equipment 1958 42 Xianning Middle Road, Beilin
Factory District, Xiéan
39 | Xiéan metallurgical machinery factory 1958 Xilan Road, Xéan West Suburb
40 | Xiéan Silicate Products Factory 1960 No.1 Xinsi Road, Bagiao District,
Xi@an
41 | Xiéan Chemical Factory 1958 356 Kunming Road, Xan West
Suburb
42 | Xitan Nanfeng Daily Chemical Factory | 1958 No. 7, Zhanba North Road, &in
43 | Xiéan Butterfly Watch Factory 1969 No.1 A-Zi, Buren Village,
Changan District, Xtan
44 | Xitan West Grain Company Martengkon( 1972 South Xingfu Road, Xan
Reserve
45 | Xitan Railway Signal Co. 1958 No. 3 Jinhua South Road, &n
46 | Xi@an Navigation Technology Research | 1961 No. 1 Baisha Road, &n, Shaanxi
Institute Province
47 | Xican Fine Arts Ceramics Factory 1958 No. 5 East Power Plant Road
48 | Xican Sun Food Group Co. 1986 No. 466 Xi Ying Road, Xdan
49 | Shaanxi Steel Factory 1958 No. 109, South Happiness Road,
Xiéan
50 | Xi@an Standard Parts Factory 1958 22 Hongguang Road, Lianhu
District, XiGan
51| Xiéan Trademark Printing Factory 1958 24 Xingzhong Road, Lianhu
District, Xitan
52| Xiéan University of Architecture and 1958 Xiéan University of Architecture

Technology Seismic and Structural
Laboratory

and Technology
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Figure 10. DistributionMap of Xitand IndustrialHeritage Source:Image adapted by

the author from Google Maps.

In Shaanxi, according to the latest list of cities in Céinald industrial bases
(GOV.CN, 2013), Baoji, Xianyang, Tongchuan and Hanzhong, as well as Bagiao District
in Xiéan, are included in the planning scope of the National Plan for the Adjustment and
Renovation of Old Industrial Bases (202322)(GOV.CN, 2013). These old industrial
bases were formed during the First Fiear Plan (1953957), Second Fiv&ear Plan
(19581962) and Third Line development periods (1:9880), with the heavy industry
asthe basis. The oil industry in Baoji, the textile industry in Xianyang, the coal mining
industry in Tongchuan and the aviation manufacturing industry in Hanzhong were all
formed in the context of national support for the development of the economy agd heav
industry (Liu and Li, 2011).

In order to be able to test the realistic operability of the factors in the evaluation method

in actual evaluation, the study will choose three industrial heritage landscapes with in
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Shaanxi Province as the case study, and will apply the industrial heritage landscape value
evaluation method in the cases. The three cases are Shaanxi Old Steel Factory (1965) in
Xian, Wang Shwwa Coal Mine (1957) in Tongchuan ahenxin Yarn Factorf1939)

in Baoji. They represent three different industrial heritage sites in one regional cultural
context, each with different size and conservation situation, making the test results more

representative.

5.1 Industrial Heritage of the Shaanxi Old Steel FactoryXiéan City, China

One of the objects selected for study in this paper is the old Shaanxi Steel Factory, an
important industrial heritage formed during the development & City. Officially
established in 1965, the Shaanxi Steel Factory was developed over the decades, and
during its active production period, it had an important role in raising the GDP indicators
of XiG@anCity (Wu, Chen and Zhang, 2018).

In the 1980s Shaanxi Steel Factory was able to reach an annual production of 600,000
tonnes of steel. The development of the Shaanxi Iron and Steel Works has since been
seriously affected by economic and policy reasons (Yang, 2017). As thés @antal
expenditure on workedsvages, and equipment maintenance and renewal amounted to
tens of millions of yuan (around 120 million Pounds), it gradually became unable to make

ends meet.

By 2002, the situation of insolvency became more and more serious and the Shaanxi
Provincial Government approved the official bankruptcy of the steel factory (Jin et al.,
2016). With the decline of the Shaanxi steel factory, a large number of indugiteg&e
sites were vacated, and abandoned production and processing equipment was
unmanaged, which led to the issue of conservation and reusing of the Shaanxi steel
factoryGs industrial heritage. In 2002, & University of Architecture and Technoldgy
Sdence and Education Industries Company Limited acquired the former site of Shaanxi
Steel Factory and started the reuse project (He, 2016).

In terms of the construction of industrial heritage at the national level, the Shaanxi
Steel Factory was built in the early days of CiBnadustrial development. It was once
ranked among the top ten steel mills in China (Yang, 2017). Within Northwest China, it

was the first and largest steel factory with the most advanced equipment at that time.
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Within ShaanxProvince, Steel Factory was the first modern medsimed steel factory

and represented the highest level of the steel industry.

The steel produced by Shaanxi Steel FaéoNo. 1 oxygen converter also ended the
history of Shaanxi Provinée lack of an iron and steel industry. Shaanxi steel smelting
was realised from scratch and enabled the steel industry in Shaanxi Province to begin to
develop. Whether on a national, regional or local level, the historical importance of
Shaanxi Steel Factpis very significant. The Shaanxi steel factory, as the largest modern
steel enterprise in Xan, has witnessed the development of modern industhe city
(Yang, 2017). This study will identify the scope of the research on the Shaanxi steel
factory by considering its location, its development history and the preservation of its

buildings. It will evaluate its value to verify the feasibilititbe evaluation method.
5.1.1Location Conditions

Shaanxi steel factory is located in the southeast @mXirrban area. It is bordered by
Xianning East Road to the north and Xingfu South Road to the west. Together with the
surrounding factories for producing building material components and the Oriental
Machinery Factory, it forms a traditional industrial aie XiGan (Jin et al., 2016). In
addition to the building materials factory, the Qinchuan factory and the Oriental
Machinery Factory, located to the north and south of the Shaanxi Steel Facteraréher
also technologyased industrial parks such as the Higith Development Zone and the
New Town Technology Industrial Park to the sewtbst of this traditional industrial
area. (Liu et al., 2021).
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Figure 11. LocationMap of Shaanxi Old Steel FactoBource: Image adapted by the

author from Google Maps.

In 2002, Xtan University of Architecture and Technology Science and Education
Industry Limited Liability Company acquired the Shaanxi Steel factory and renovated it.
The construction of its Science and Education Industrial Park started. The Shaanxi Steel
factory, whch is the Huaqging campus of the@m University of Architecture and
Technology, has abundant educational resources in the surrounding area. To the west of
the Shaanxi Steel Factory are a secondary school and a primary school, whidarare Xi
Dongfang Secondary School built in 1957 andaXi Xincheng District Dongfang
Primary School built in 1956. On its east side is the Qinchuan Secondary School, built
in 1962 (Yang, 2017; Liu et al., 2021).

Due to the rich educational resources and the denser concentration of businesses in the
surrounding area, the Huaching Xuefucheng community was built in 2014 as a
complement to the south of the old steel factory, and the Shaanxi steel factory was
transforned from the original traditional industrial area into a scientific and educational

industrial zone in the eastern part ofag.
5.1.2DevelopmentHistory of Shaanxi Steel Factory

The construction of China Shaanxi Steel Factory began in 1965. It is one of the key
special steel producers in Chimanetallurgical industry and is also a large stateed
enterprise in Shaanxi Province. In its operation as a steel producer, it made a significant

contribution to the economy of Shaanxi Province. The Shaanxi steel plant covers an area
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of 81.7 hectares, of which the plant area is divided into a production area and housing.
The production area was developed over 62 hectares (including 2.7 hectares for the
mechanical maintenance branch) and the housing for workers over 19.7 hectares
(including 0.64 hectares for housing of the mechanical maintenance workers). Shaanxi
steel factory was a special steel factory whose main products were loadbearing steel,
carbon steel, gear steel, stainless steel-figed tool steel, alloy structural stedibya

tool steel and spring steel. Since the conversion of ttengteel factory into Shaanxi

steel factory in 1964, Shaanxi steel has produced a total of 2.43 million tonnes of steel.
In 1996, due to changes in the steel market and its own operational problems, the Shaanxi
steel factory started to operate in debt @liral., 2016). At the beginning of the 21st
century, as a result of Chi@ganational economic austerity policies and controls on the
scale of credit, the entire steel market experiencedcanoaic downturn (Wei and
Zhang, 2015). Ultimately, the Shaanxi steel factory went into bankruptcy on 30 October
2002 (Yang, 2017).

5.1.3Historical Stages of Shaanxi Steel Factory

There are four historical periods of the Shaanxi Steel Factory development. These four
historical periods are(l) the period of the Xan Steel factory(2) the period of the
Ministry of Metallurgy Wuer Factory, Shaanxi Steel factorf8) the period of the
Shaanxi Special Steel Company Limitdd) the period of the Xan University of
Architecture and Technology Science and Education Industry Limited Liability
Company. The following are the details of the development of the Shaanxi steel factory

within the four historical periods.

5.1.3.1The Xi@an Steel Factory Period (19581964)

The period between 1958 and 1964 was the period of the birth of the Shaanxi steel
factory, that is to say, it was the period of théeXi steel factory (Ren, Liu and Xiao,
2014). During this period, the steel industry in Sha&énavince began to develop well
because of the establishment of théaXisteel factory. At the same time, steel production
was rising every year with workérenthusiasm for production and the quality pass rate
of steel production was rising. The development of thiarksteel facty came to a halt
in April 1962 when China restructured and reorganised the cdsndtgel industry
(Yang, 2017).
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5.1.3.2The period of theMetallurgy& Wu-er Factory and ShaanxiSteel Factory
(19641999)

In September 1964, the Metallurgical Industry proposed the relocation of the precision
alloy and wire workshop in Dalian, Liaoning Province, China, to tiiarXsteel factory
(Li and Xu, 1990). This move brought with it some of the industrial technology from the
Dalian precision alloy factory and the workers who had previously worked there. In
October of the same year, the Metallurgy named th@anXiSteel Works as the
Metallurgyts Wuer factory. At the same time, the history of the-@fufactory (Xian
steeé factory) as a manufacturer of military construction materials began to develop and
the first wire rod workshops were put into operation in October of the same year. A year
later, the cold drawing shop was also put into production. By 1969, ther\facbry
had become a military steel plant with an annual output of over 100 million tonnes (Li
and Xu, 1990).

In 1978, China started the reform and openipgoolicy (Wei and Zhang, 2015). The
gross industrial output of the Shaanxi steel factory increased from the 1980s to the 1990s
and the products produced were put to use in various industries. In 1987, the tota
industrial output value of the Shaanxi steel factory exceeded the 100 million yuan mark
for the first time and the products produced began to be sold overseas. After 1990,
Shaanxi Steé production declined, economic and management pressures incradsed a
the market weakened, culminating in the announcement in May 1997 that Shaanxi Steel
had ceased production (Jin et al., 2016).

5.1.3.3The Period of Shaanxi Special Steel Company Limited (July 1997May
2002)

During the period from 1997 to 2002, Shaanxi Special Steel Company Limited took
over the operations and the main industry during this period was still the secondary

industry, i.e. special steel manufacturing.

The Board of Directors and leadership of Shaanxi Special Steel Company in 1997
were elected at the first general meeting of shareholders held by Shaanxi Special Steel
Company. In 1999, due to production and management problems as well as the
continuous chages in the steel market, after five years of miserable operation, the
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Shaanxi Special Steel Comp@syincome and expenditure on steel production had
become unsustainable and announced a complete shutdown of production. In May 2002,
Shaanxi Special Steel Company Limited was officially declared policy bankrupt (Fu, Wu
and Yang, 2008). The factory buildingsere dilapidated during this period and were

used as warehouses by some nearby factories (Jin et al., 2016).

5.1.3.4The Period of Xi@n University of Architecture and Technologys Science

and Education Industry Limited Liability Company (May 2002 - present)

In 2002, Xitan University of Architecture and Technol@gyScience and Education
Industry Company Limited acquired the Shaanxi Steel Factory and renovated it,
changing its name to the Old Steel Factory Creative Industrial Park. The function was
changed from a forging plant for special steel to a scientific dodagional area with
cultural and creative functions (Jin et al., 2016). The former factory buildings have been
transformed into creative industrial parks, colleges, museums and creative studios. The
population living in the area has also changed from workers and their families in the mills
to students and residents in the vicinity. With the change of industrial function and the
transformation of the buildings, the once dormant Shaanxi Steel Fae®bekn given
a new lease of life (Jin et al., 2016).

The above four historical periods in the history of the Shaanxi steel factory correspond
to different periods of the development history of the Shaanxi steel factory. They
correspond to the four periods of the birth, development, bankruptcy, and reuse of
Shaanxi steel factory, respectively. Thable 29provides and overview of the major

events of the Shaanxi steel factory at different times.

Table 29. Phases of Shaan$teel Factory

The birth period of
the Shaanxi steel
factory

The development
period of the Shaanxi
steel factory

The bankruptcy
period of the Shaanxi
steel factory

The reuse period of
the Shaanxi steel
factory

On 8 October 1958,
the first steel was
produced and Shaanx
Iron and Steel
achieved a history
from scratch.

In September 1964,
Dalian Steel Factory
was relocated
internally and rename
as the Ministry of
Metallurgys Wu-er
Factory

In 1997, the steel
factory experienced
operational difficulties
and production cease
from May 1997.

In 2002, the name
changes to the Old
Steel Factory Creative
Industrial Park.
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In March 1975, the
Wu-er Factory was
renamed Shaanxi Ste
Factory. Shaanxi Steg
Factory became a
military steel factory,
contributing to the

The Shaanxi Special
Steel Company
Limited resumed
operations in January
1998 and ceased
production completely]
a year later.

On 19 May 2010, the
company changed its
corporate name to
Xiéan Huagqing
Science and Educatio
Industry (Group) Co
(Jin et al., 2016).

construction of the
country.

In 1989, the steel
factory was reformed
economically. 1980 to
1991 was a glorious
period in the history of
the Shaanxi Steel
Factory.

5.1.4Scope of theSurvey of ShaanxiSteel Factory

The scope of this survey is mainly the current old steel factory creative park, which
contains the former slender steel wire workshop, the former wire drawing, oil tempering
furnace workshop, the former exquisite steel wire grinding workshop of the faittery
former wire drawing workshop, the former new equipment workshop, the former
packaging workshop, the former finished goods warehouse, the former heat treatment
workshop east section, the former heat treatment workshop west section, and the former
pickling workshop(Figure 12.
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Shaanxi steel factory original site
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Figure 12. ShaanxiOld Steel Factory Survey Scope Source: Image adapted by the

author from Google Maps

5.1.5Current Situation Around the Xiéan Old Steel Factory Creative Park
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Figure 13. The Ste andRoadAnalysis ofShaanxiOld SteelFactory. Source: Authar
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Table 30. Table of theCurrentSituation Around the Shaanxdld Steel ctory

Survey Survey content Description Conclusion
items
Site Analysis| The character of th{ Industrial, Housing, Business The main commercial services are
site and the concentrated on both sides of the mg
surrounding area road on Xian Ning Road, Jidgr
_ ) _ Road and Xing Fu Road (Figur@)1l
Trends in land Housing, education and researc
development
Surrounding public| Mostly small and mediursized
services shopping malls, convenience
stores, small restaurants, and or
commercial complex (Xan
Happiness Forest Belt Global
Harbor Shopping Centre)
Medical care: large, good
conditions and relatively well
equipped facilities
Education: it is relatively well
developed and has a good
teaching staff with high quality
teaching
Road traffic | Name of Jian Gong Road; Wan Shou Rog The road network has a structure of

surrounding roads

Xing Fu Road; Xian Ning Road;
Gong Yuan Road (Figure2l

fitwo horizontal and two vertical

Surrounding road
grade

Jian Gong Road: main Road
Xian Ning Road: secondary roag

Wan Shou Road: secondary
arterial

Xing Fu Road: secondary road
Gong Yuan Road: secondary ro:

Jian Gong Road is a folaine road anc
Xian Ning Road is a threlane road.

The Xing Fu road immediately
adjacent to the site is a omay road
running from south to north.

Only the eastern side has a non
motorised lane and the western
sidewalk is adjacent to the motorised
lane, so traffic and pedestrians can
easily interfere with each other.

Surrounding
parking facilities

No large public car parks. Mainly
on-street parking. Combined use
of fast lanes in nearby
neighbourhoods and hotels to
provide parking.

On-street parking interferes with the
flow of nonrmotorised traffic.

Public transport
stations

There are 5 bus stops within a 1
minute walking distance. The
underground line 8 on Happines
Road is nowunderconstruction.

Commuting needs can be met and a
major areas of Xan can be reached.
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On-site parking There are 2 centralised car park{ The sités parking requirements can k

facilities (one underground and one abov| met.
ground), followed by orstreet
parking
Landscape | Important Xican Happiness Forest Belt The project of thédappinesg-orest
surrounding Belt enhances the greening of the
landscape zones landscape and improves the quality ¢

the environment.

Greening of roads | Both main and secondary roads| The site is well landscaped but the
on the site havegreening surrounding roads are lacking in
greenery

5.1.5.1. Existingl ssuesAround the Site

The site of the Shaanfld Steel Factory is one of the traditional industrial areas of
Xiéan. After Chiné reform and openingp movement in 1978, economic policies were
changed, such as the introduction of foreign investment, industrial restructuring and
optimisation, which had a great impact on the development of traditional industrial
enterprises in ChinaMany enterprises have experienced shrinkage and stagnation in
production, while some have regained their development trajectory after a secend start
up, and some of them have gone bankrupt. The industry and the overall influence of the
area in the Eastern Suburbs Industrial Zone, to whiéang old steelworks belonged,
are losing their status in the cifjhe residential environment of the area has been greatly
improved through recent development, but the urban function is relatively simple, only
meeting the basic needs of life. The urban vitality of the area has not been fully
developed, and there is stllsense of depression and decay. Someeofitiused land
and urban villages in the area have low utilisation of the land, resulting in waste. This is

in contrast to the shortage of land resources for urban development.

It was found through the survey that in terms of land use, the former Shaanxi Steel
Factory site and the surrounding areas are mostly industrial lands, which is one of the
traditional industrial areas in &in. The housing sites are mostly used for the families of
the compangs employees. There have also been a number of property projects developed

and constructed in recent years, mainly concentrated around Jian Gong Road.

In terms of road traffic, the area is dominated by one main road and four secondary

urban roads, forming a road network with appropriate density and good accessibility. Its
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traffic organization is generally orderly, but it cannot meet the parking needs of residents.

In the field oflandscape greenery, the survey area is dominated by road greenery and
internal greenery in residential areas and corporate officédsapgpiness-orestBelt
project with an integrated park and commercial area has been built around the site. This
project can enhance the greening of the landscape and improve the quality of the

environment in the area.

With regard toeducation, the schools in the area are complete and of high quality,
which can meet the demand for education of the residents in the area. Most the primary
and junior high schools are affiliated with enterprises or universities, relying on the
foundation @& universities such as Bn Jiaotong University, Xan University of
Technology and X&an Engineering University, which have the potential to develop the

education industry.

In the field ofmedical facilities, there are three larger hospitals within two kilometres
of the survey area, Ban Huashan Central Hospital, Shaanxi Metallurgical Hospital and
the Fourth Peop@® Hospital of Shaanxi Province, and their distribution and scale are

able to meet the demand for medical services.

In terms of commercial services, the existing larger commercial service facility in the
surrounding area is the &in Happiness Forest Belt Global Harbor Shopping Centre,
which completed in July 2021. The rest of the commercial, dining and entertainment

services are basically scattered along the street.

Regardinghe urban image of the survey area, the traditional industrial area on the east
side, bounded by Happiness Road and Wanshou Road, is characterised by overall decay
and depression; the area to the west has formed a spatially complete and clear living area
after recent years of construction, but the area still lacks spatial characteristics and place

markers, and is relatively lacking in urban vitality.

The cityés infrastructure such as water supply and drainage, electricity and
telecommunication facilities can meet the demand. However, facilities such as lighting,
sanitary facilities and signage systems are old and not well supported. The existing

facilities aremostly old and dilapidated and need further construction.
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5.1.6Current Status of Reuse within the Xtan Old Steel Factory Creative Park

This subsection consolidates information about the building proper of the old steel
factory. The buildings recorded are théefi Old Steel Factory Creative Park (Buildings
1#12#). The information includes the construction date of the buildings, information on
the basic dimensional data, the condition of the existence, and the reuse of the buildings.
The field survey information sheet of old steel factory can be found in Appendioi@.
the survey, it can be concluded that most of the buildings in thieryaarea were
constructed between 1964 and 1980 during the period of &himhird Line
Development.

Buildings #1 to #8 and #12 in the current Creative Industries Park were built in 1965
and the main structure is well preserved. Building #9 has collapsed due to age and
disrepair. Buildings #10 and #11 were also constructed in 1958. The architecture and
structure are modernist in style with an emphasis on function, technology and economy.

The main body of the factory building was well preserved before the renovation and
had the value of reuse as a spatial entity. However, thetésngindustrial production
use and abandonment after bankruptcy have caused problems such as ground damage,
staned and dilapidated walls, rusted and peeling doors and windows and old waterproof

thermal materials.

5.1.6.1 Reuse o$pace in theOld Steel Factory

The old steelworks were heavy plants used for processing steel and were mostly
doubleheight spaces. Due to the demands of the newly placed functions, the space
utilisation of the doubldeight was relatively limited and the thermal insulation
properties ee poor. The vertical space was therefore divided during the renewal process
by the addition of a steel mezzanine. The vertical division of space makes maximum use
of the building space. The space is divided by partition walls as required. In the process
of reuse, new functions are inserted for the different features of the different factory

buildings. The specific reuse of the old steel factory is as follows.

210



Table 31 Analysis of Spatial Reuse ofOld Steel Factory Buildings (Information
updated on 18/06/2022)

Name | Function Contents of the space Photos(Source: Author)
transformation
1# Urban Partial addition of partitioned
Memories space for exhibition and office.
Museum
2# Indoor
basketball courtl The interior space is partially
divided into two levels as office
space.
3# Speciality Temporarily closed due to
Businesses COVID-19
a# Architecture Addition of 1 storey at the top
Studio
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5# Creative Themg The entrance is added as an
Studio extension of the interior.
Divided into several rooms
using partition walls.
Partial vertical subdivision into
four floors with open entrance
foyers and corridors.
6# Design of Removal of the perimeter wall
themed studios| to create an open space.
# The steel mill | Dividing the building into three
mark floors and dividing the space

according to functional needs.
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8# Office space Partial addition of 1 storey on
the top floor to increase buildin
utilisation

o# Creative Dividing building space to

Building (gym | accommodate incoming
on the ground | businesses requirements
floor)
10# Art Ground floor lounge and
Communication| communication area, 2nd floor
Centre internal office area

11# Left and Right | The space on either side is
Guest Theme | divided into 2 floors of guest
Hotel room space.

12# Old Steel Partial addition of a floor to
Factory Arts form office and storage space
Centre
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5.1.6.2 Fa@delmprovements

The fa@de is the most intuitive part of any building, influencing the overall visual
effect of the building and providing good communication and connection with the outside
environment. In the process of regenerating industrial buildings, the facadelof&n
not match the style as the function and structure are renewed, which is why the reshaping
of the facade is so important. By reshaping the facade of the building, the artistic level
of the whole building could be obviously improved, and it could bésadapted to the
new function of building regeneration and use. In the process of transforming the
industrial heritage into a cultural and creative industrial park, the phenomenon of all
being the same should be avoided in the process of surface uptiendustrial park

should have a park image that fits its own character.

The Shaanxi Steel factory buildings are modernist in style, but as the buildings were
not built at the same time, they all show different architectural detailing. Overall, the roof
has a gable and a flat roof, and the fa@de is a full blend of red bratkvarte paint,

with traces of history found everywhere on the fa@de.

The old buildings in the old steel factory originally had a large number of brick
fa@des. In the process of redeveloping the buildings, most of them have preserved the
original brick fa@de. It is only restored and partially highlights the original fagides
approach not only saves many renovation costs, but also preserves the industrial
architectural style of the factory. The distinctive character of the old industrial buildings
is reflected through the effective use of industrial elements, includifig,wruss beams,
columns and industrial equipment used for production and processing. The fa@de

improvements of the Shaanxi Steel factory are as follows:
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Table 32. Approach taFa@de Improvement at the Shaanxi Old Steel Factory

Name of
building

Type of facade improvement

Photos(Source: Author)

1#

The fa@gde completely retains the forn
window openings and materials of the
old building, increasing the size and
enhancing the form of the entrance.

2#

The building maintains its original
structure and retains the separation
distance of the door sign. The window
areas have been patrtially enlarged to
improve interior light and natural
ventilation.

3#

The fa@de retains the original
architectural form, with partial fagde
decoration to suit the functional
requirements of the incoming
businesses. On the east side, glass
blocks have been added to contrast w
the brick wall material.

4#

The fag@de retains the original form of| |

plain brick, with a red brick top floor
addition.

The form of the window openings has
been added.
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5#

The fa@de retains the architectural
form of the old building, with some
artistic graffiti enhancing the
expression.

6#

Upgrading the entrance with new red
bricks, making the original wall more
prominent in terms of continuity of
material and colour.

The east side of the facade has been
removed to create a twsiorey elevateq g
lounge space. A large glass curtain w

replaces the brick fa@de.
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T#

The fa@de retains the plain brick form
of the old building, with the addition o
a dark red marble plate at the entranc
This enhances the form of the buildini
entrance while highlighting the culture
of the old steel factory.

8#

The original fa@de of the building has
been retained and the exterior space
been added with dark grey steel pane

o#

A completely new and modern

architectural language has been adop &

for the renovation. Taking a creative
window opening to give a fresh and
novel fagde effect

10#

The south fa@de retains all the forms
of the old building. Part of the entrand |
is decorated with concrete and steel | |
plates

The north facade uses a new
architectural form to artistically arrang
the red bricks.
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11# While retaining the form of the old
fa@de, the entrance porch, door framg
and window frames have been
redecorated with deep red rusted thic|
steel plates, and the surrounding red
brickwork walls to achieve a
harmonious decorative effect overall.

12¢# The original fa@de of the building
remains unchanged, with the side
entrance removed and the brickwork
recreated.

5.1.6.3 Integration ofLandscape and ndustrial Elements

Unlike traditional landscape design, the landscape design of old industrial areas should
not only provide green spaces for people to rest and move around, but also be combined
with industrial history. A large number of parts produced by the steel mikfaia the
factory. These parts are the main elements of the steel factory culture, a carrier of the
history and culture, highly recognisable, and in combination with the landscape elements,
it is easier to highlight the atmosphere of industrial culture.

Figure 14. IndustrialCharactelLandscap®ecoration Source:Author.
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The connected roof plaza and the sunken plaza together form the landscape core of the
plaza space. The two plazas complement each other in terms of function. The sunken
courtyard space is centripetal and serves as a gathering place for people and edn be us
for group activities in good weather. The spaces are divided into several different sizes
to meet the different requirements of people. The roof plaza has some seating areas with
deciduous broatkaved plants to ensure shade in summer and adequatghsunli
winter. The removal of the external envelope of the factory building enhances the
connection between the interior space and the neighbourhood space. This treatment
increases the spatial level of the neighbourhood and enhances the experiencengf viewi

the area.

Figure 15. Roof Plaza and th&unkenPlaza SourceAuthor.

5.1.7Current Status Summary

The old industrial buildings of the Old Steel Factory Creative Industries Park are
divided into 12 buildings based on the former production workshops. The surrounding
buildings are high in height, while the centre is a lower level building. There are roof
plazas and sunken plazas, and each building is relatively independent and forms a
relatively closed courtyard. All the old buildings in the creative park are basically in a

state of reuse.

5.1.7.1 PositiveAspects

Some of the catering shops serve multiple functions: some catering businesses operate
as normal during the school day when students are in class and staff are at work, and turn
into bistros in the evening after the end of the workday. This approachdsyativa use

of old building spaces, bringing them to complete their functions while adding new ones.
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The enterprises and merchants in the park providetipagtand internship positions
for students. Some companies can offer training to university students to develop their
entrepreneurial skills. This greatly facilitates the exchange and cooperatioribéhse

park and the campus.
5.1.7.2 NegativeAspects

The roof plaza and the sunken plaza, which are public spaces throughout the campus,
are underused. They are mainly used by businesses and commercial tenants, students on
campus, and only a small number of residents and visitors from the neighbourhood. For
businesses and traders, these spaces are only used for commuting, or events when the
space is needed; for students on campus, they are mostly used in the afternoon and the

evening; and for tourists, they only stop for a short time to visit and take photos.
5.1.7.3 OtherAspects

The change in the flow of people on the steel factory site is related to the availability
of activities, weekends and campus holiday times. As a cultural and art exhibition space,
the 12# Building Art Centre holds various art exhibitions, lectures, foamdsother
largescale cultural exchange activities on a regular schedule, while some enterprises and
commercial tenants also undertake srsadlle cultural activities such as lectures and
performances in their own spaces. During events, there is a sbiaasa in the flow of
people in the park, centred on Building 12, which radiates to the surrounding shops, when
the use of the building and environment is at its highest. After the, @vegitirns to its
usual level, which increases again on holidays. Whenever schools are closed for the
summer and winter holidays, most shops close for the day, when the flow of people is at

its lowest level.
5.1.8Functional Composition of theShaanxi Od Steel Factory

More than 100 enterprises are now located in the old steel factory creative park,
including landscape, architecture and advertising design enterprises, publishing and
planningrelated cultural and creative enterprises, as well as commercial enterprises suc

as photography, experience shops, theme hotels and restaurants, and enterprises in the
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old steel factory art centre as an exhibition function. It offers the possibility for the old

steel factory to radiate vitality agaihgble 33.

Table 33. TheFunctionalComposition of th& ransformedld SteelFactoryCreative

Park
Function : Completion
Building name before Date Of Function af_ter date of the
. construction | transformation )
transformation transformation
1# building Workshop for | 1965 Xiéan City 02/2015
the production Memory
of slender steel Museum
wire
2# building Former small | 1965 Customized 03/2015
size wire office
drawing and oil
tempering
furnace
workshop
3# building Original 1965 Business 02/2015
exquisite wire
grinder
workshop
44 building Former wire 1965 Xiéan Senco 08/2013
drawing Architectural
workshop Engineering
Design &
Consulting Co.
5# building Former wire 1965 Creative Theme 05/2014
drawing Studio
workshop
6# building Former new 1965 Design Theme | 10/2013
equipment Studio
workshop
7# building Former 1965 Cultural Studio | 01/2015
packaging
workshop
8# building Former finished| 1965 Office 01/2015
goods store Courtyard
9% building New building 2013 Gym, Office 2016
10# building East section of | 1958 Old steel 04/2015
the former heat factory
treatment architecture ang
workshop art
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communication
centre
11# building West section of| 1958 Left and Right | 04/2015
the former heat Guest Theme
treatment Hotel
workshop
12# building Former pickling| 1965 The old steel 11/2014
workshop factory art
centre

5.1.8.1 Buildings 7# and 8#
(1) Architectural history of buildings 7# and 8#

Buildings 7# and 8#, located in the southeast corner of the Old Steel Factory Creative
Park Eigure 16, are adjacent to the eastern boundary of the park. It is the original
Shaanxi Steel Factory steel wire packing workshop and finished goods warehouse, which
was built in 1965. The building before the transformation consisted of three parts. The
northern gle is connected by two rows of reinforced concreteframe structured with
Gable roof workshops. The former packaging workshop was located to the west on the
north side, and the former finished goods warehouse to the east on the north side. The

third pat, located on the south side, is a thsé@rey brick and concrete office building.

According to the introduction board of the old steel factory creative park on the
function of the original building, it can be seen that the packaging section mainly
packages all the steel wires, with a large sedimentation pool, oil dipping pool and two
auomated packaging production lines. The packaging material is kraft paper, plastic
woven bags plus thick transparent plastic film. The packaged products are put into
storage or transported directly to the use units by means of a travelling car ancerail. Th
packaged products are put into storage by crane and track or transported directly to the
user site. The finished goods store is connected to the packaging workshop and has two
cranes, which are connected to the wire drawing and heat treatment packabarg a
mainly used for storing the packaged finished goods. The finished goods store is the
guietest part of the workshop, where the crane operators and storekeepershsork.
transformation of buildings 7# and 8# began in 2014 and was completed in Z0l&ry
(Li, 2020).
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Figure 16. Building 7# and 8# Spatial'exture Changes (The left is before the

transformation, the right is afte§ource:Author.
(2) Description of the building space

The steel wire packing workshop is 94 metres long, with a span of 15 metres and a
total height of 9.2 metres. The finished goods storage building has the same structural
form and length as the west side of the building, but has a greater span of 1&ntktres
a higher height of 11.3 metres. The two buildings share a row of structural columns which
are separated by brick walls and the spaces are not interconnected. The third part, located
on the south side, is a thrstorey brick and concrete service builgi measuring 33, 6

and 10 metres in length, width and height respectivebufel17).

Figure 17. TheOriginal Building Space of Building 7# and §8ourceimage adapted
from a photograph taken lauthor inthe &SteelmarbMuseum)
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(3) Functional reorganisation of the building

Buildings 7#, 8# and the Park Service Centre, located at the southeast corner of the
entire Old Steel Factory Creative Park, are adjacent to the road betweenthe Xi
University of Architecture and Technology and the third phase of Huaqing Xuefu
residential district. The service building on the south side has been reorganised on the
basis of the original Shaanxi steel factory steel wire finished goods warehouss:offic
commercial on the ground floor, property management offices on the first floor and

offices of the old steel factory creative industrial park on the second floor.

Buildings 7# and 8# are divided horizontally into two parts on the basis of the original
steel wire finished goods warehouse, and the space volume is expanded in different

directions along the street in the east.

The internal space is made up of a mezzanine floor with partial dbalget,
combined with a rooftop viewing platform to form a composite office space. The interior
of the ground floor of building 7# has been transformed inéStaelmark museum
(Figurel8) in conjunction with the public space of double high. The ground floor exterior
iIs converted into cultural studios along the perimeter road and the upper floor space.
Building 8# is transformed into a courtyard office sp@icable34).

Figure 18. (5teelmarbMuseumEntrance SourceAuthor.
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Table 34. FunctionalReorganisation of thBuildings 7# and 8#

Function before the | Date of Function after Total floor area

transformation of construction | transformation of after

building 7# building 7# transformation of
building 7# and 8#

Packing workshop | 1965 Cultural studios, 8700 n?

businessesBteelmarkb
museum

Settled merchants after the transformation

Ground floor space | 7-101 Lewan Smart Music Centre
function )
7-102 Wendu Education
7-103 Shaanxi Zhongta Engineering Technology Co.
7-104 Shaanxi Shengdeli Information Technology Co.
7-105 Yishile (movable type printing)
7-106 SWEET Restaurant
7-107 White Bear Restaurant
7-108 Yu Qing Restaurant
7-109 Xi@an Fangteng Cultural and Creative Planning
Company
7-110 Xiéan Maiger Machinery Co.
7-111 Axia Fast Food
First floor space 7-201 Planning and Landscape Research Center of
function Mechanical Industry Survey and Design
7-202 Guizhou Moutai Wine Sales
7-203 Xiéan Tian Xiaoguo Food Co.
7-204 Zhongyang Culture
7-205 OA Studios
Function before the | Date of Function after Total floor area
transformation of construction | transformation of after
building 8# building 8# transformation of
building 7# and 8#
Finished steel wire | 1965 Office courtyard, Business| 8700 nt

storage workshop

Settled merchants after the transformation
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Ground floor space | 8-101 Shaanxi Hailan Environmental Protection
function Technology Co.

8-102 Shenzhen City Xinren Technology Co.

8-103 Kui Shan Design

8-104 Xiéan Zhianbo Technology Co.

8-105 Boa Precision Engineering &in

8-106 Xidan Zhifan Architecture & Landscape Design

Co.

8-107 Qunging Photography Studio

8-108 No.8 Canteen

8-109 Shaanxi Jiangfei Technology Co.

8-110 Red Man Clothing
First floor space 8-205 Shaanxi Aike Coffee Culture Communication Cg
function . .

8-206 Xiéan Wufan Catering Co.
Function before the | Date of Function after Total floor area
transformation of construction | transformation of Office after
Office building building transformation of

building 7# and 8#

Finished steel wire | 1965 Park Service Centre 8700 n?

storage workshop
office

Settled merchants after the transformation

Ground floor space
function

Z-101 Guanghe Baking

Z-102 Mr Wangs Tea

Z-103 Handmade Hot & Sour Noodles
Z-104 Potato Grill

Z-105 Shou Ye Ren Hair Studio
Z-106 Enjoyable Pie

Z-107 Ground Grains

Z-108 Floral Life

First floor space
function

Park Property Management

Second floor space
function

Shaanxi Steel Factory Creative Park Office
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(4) Reorganisation of the building space

The building is integrated with the park courtyard, the trees along the street and the
secondary entrance space to the pRitgure19), with extensions on the northest roof
of the building, on the east side of the street fa@de and the south side of the entrance
space. The new addition contrasts with the main building in terms of form and material.
In the transformation that creataffetence, the emphasis is on conflict, and the identity

of the old and the new elements is further enhanced and amplified by each other.

The new space is small in volume and the old building is large in volume, both merging
into the historical scene in a completely opposite manner. The new addition is a reflection
of the old buildings status as the main body of the building, while the old and the new

are intertwined to form an organic narrative whole, echoing the environment of the place.

The southeast corner of buildings 7# and 8# are the main entrances into the park. A
new box space with weatherproof steel cladding is added to the ground floor of the
service building to the soutlrigure20). The new material creates visual contrast with
the retained old brick wall, which in turn accentuates the southeast corner entrance and
also increases the commercial area on the ground floor. On the east side of the building,
there is a row of tall, luseycamore trees with a distance of approximately 8 metres
between them and the east fa@de. Seven irregular boxes are built adjacent to the eastern
facade of the building, each box turning in a direction that corresponds to the preserved

sycamore trees dhe site, forming an enframed scenery.
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Figure 19. SoutheastSide of Building 7 Source:
Author.

Figure 20. SouthwestCorner of Building 7 Source:
Author.

Figure 21. Additional Space onTop of Building 8

SourceAuthor.

Figure 22. ExternalExtensionSpace to Buildings 10#
and 11# SourceAuthor.

5.1.8.2 Architectural History of Buildings 10# and 11#

Buildings 10# and 11# were built in 19%8e, Liu and Fan, 2021priginally as a
whole a factory building, functioned as a heat treatment workshop, and later separated
into two parts during the renovatioRigure23). The heat treatment section is the first
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process of steel wire production, and the plant is distributed with continuous furnaces,

bogie furnaces, pitype furnaces and hodgpe furnaces.

Buildings 10# and 11#, located in the northwest corner of the Old Steel Factory
Creative Park, are adjacent to the dormitory area to the north. The open space between
the two is set up for badminton and table tennis recreational activities, and is &itjacen

Building 9# of the industrial park to the east.

In April 2015, the transformation of the overall building into two sections, east and
west, was complete(Li, 2020). The western section of the building was transformed
into the 11# X@an Old Steel Factory Left and Right Guest Theme Hotel, and the floor
area of which is approximately 160(.nThe character and memory of the industrial

factory are retained in the building transformation.

The eastern section of the building is transformed into the Building 10# Architecture
and Art Exchange Centre, with additional space at the northern end of the building,

directly exposing the frame structure skeleton and filling the interior with redvoailts
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Figure 23. Building 11# Spatiall extureChangesSourceAuthor.
(1) Description of the building space

The main body of buildings 10 and 11 consists of two parts, high and low. The upper
part has flat rectangular windows with a horizontal length greater than the vertical length,
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while the lower rectangle is a rectangular window with a vertical length greater than the
horizontal length, and the horizontal length of the upper and lower windows are equal
(Figure24).

The overall external space volume is characterised by a modern factory style and is

made of ganged brick walls.

Figure 24. The Original Building Space of Building 11# (Image adapted from a
photograph taken bguthorin the éSteelMarloMuseum)

Figure 25. SouthFacade of Building10 and 1JaftertransformationSourceAuthor.
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Table 35. Functional Reorganisation of the Building

Function before the | Date of Function after Completion date of

transformation of construction transformation of the transformation of

building 10# building 10# building 10#

East Section of Hea| 1958 Architecture and Art| 04/2015

Treatment Communication

Workshop Centre

Settled merchants after the transformation

10-S101 Block 10 comprehensive sports hall

10-S107 Xi 6an Huabei Decoration Desig

10-S109 Xidan Mingcheng Institute of

10-S110 Xidan Mingyi Traditional Cul t

10-S111 Liu Kecheng Artists United Studio

1001 Shenzhen Leio Planning and Design Consulting Co.

10-03 Xi 6an Wu Yang I nformation Tec

1004 Dianshang art space

10-06 Xi 6an Maiwo Culture Communi ca

1011 Ziyi Dream Art Centre

10-12 CCDI design

10-13 Guangxi Province Mechanical and Electrical Equipment Bidding
Center Co.

10-14 Huihaijia Culture Communication Co.

10-16 Chengdu Xiadao Enterprise Management Co.

10-17 S-flower

Function before the | Date of Function after Completion date of

transformation of construction transformation of the transformation of

building 11# building 11# building 11#

West section of the | 1958 Left and Right Gues| 04/2015

heat treatment Theme Hotel

workshop
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5.1.8.3 Architectural History of Buildings 12#

Building 12# was built in 196%Li, 2020) and the original building functioned as a
pickling workshop. Pickling is the process of cleaning the surface of steel wires after heat
treatment or drawing to remove impurities and small traces on the surface. Some wires
are coated with phosphorus and swipsed, others are dipped in alkali and annealed at
medium temperatur@He, 2021)Figure26).

The main processes are a hot wash with phosphoric acid and sulphuric acid, caustic
alkali washing followed by water washing and higlessure water sprayirible, 2021)
The plant is heavily acidic and all equipment is regularly serviced and replaced. In
November 2014 the whole building was divided in two internally and transformed into

the old steel factory art centre and 12# creative office ghac2020).
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Figure 26. Building 12# SpatiallextureChangesSource:Author.
(1) Description of the building space

The external space volume of Building 12# is characterised by a modern factory style,
closed and heavy, with brick walls, and rectangular square windows neatly arranged on

the upper and lower levels.
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The upper level consists of a row of horizontal high side windows, while the lower
level corresponds to a large area of glass windows to meet the light and ventilation

requirements of normal industrial productidfigure27 andFigure29).

Figure 27. Entrance at th8outh-westCorner of
Building 12 SourceAuthor.

Figure 28. WestFacade of Building 12Source:
Author.

Figure 29. EastFacade of Building 12Source:
Author.

(2) Functional reorganisation of the building space

Building 12# is located in the southwest corner of the whole old steel factory creative
industrial park transformation project, the main entrance of the art centre on the southern
interface of the building is diagonally opposite the Huaging Square@h Xiniversity

of Architecture and Technology.

The southern space of the main building is transformed into the old steel factory art

centre and the service office space that encloses the north and south sides of the art centre,
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while the northern space is transformed into the old steel factory 12# creative office
space. The space to the south of Building 12 is used as the Old Steel Factory Art Centre
(Figure28). In addition to the largeyide openspaceand integrated space to meet the
functional requirements, the most distinctive feature of the space is the-lk&lge

corridor set into the centre column of the original 4span interior structure.

The bridge space connects the north and south parts of the building, while at the same
time incorporating the beam structure and the projecting window space into the
experience, allowing people to easily perceive the building comporiegts€30). The
interior of the North Creative Office Space accommodates and integrates different spaces
such as art exhibition spaces, composite office spaces, and foyer spaces of different

volumes.

Figure 30. InternalStructure of Building 12
SourceAuthor.

5.1.9Description of Evaluation Criteria Indicators

The following evaluation criteria are derived from the analysis of valu&sation
4.1. A score for the value of each building within the industrial heritage can be obtained
from the following criteria, with the overall value of the industrial heritage taking the

average score of the buildings.

Table 36. EvaluationCriteria for Historical Value

Intrinsic value Evaluation criteria Score
1) (1) The date of a)Before 1911 4
Historical construction of the
value heritage b) 19131948 3

c) 19491977 2

d) 1978now 1
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(2) Witness to the | a) The beginning and transformation of the | 4
level of social industrial age of an entire country
development _ ) _
b) The industrial development of a particular| 3
province or region
c¢) The innovative application of industrial 2
technology in a particular field
d) Its own existence and decline 1
(3) Witness to a) The event or historical person witnessed I 4
important events | a worldwide impact
b) The event or historical person witnessed | 3
a national impact
¢) The event or historical person witnessed | 2
a provincial impact
d) The event or historical person witnessed | 1
a regional impact
(4) The addition a) Independent confirmation of the authentiq 4
and completion of | of a documentary record
historical i ] )
documents b) Nonindependent confirmation of the 3
authenticity of a documentary record
¢) Complementary to the documentary recot 2
d) Related in some way to the documentary| 1
record
(5) Uniqueness a) One type in the province or wider area 4
b) Less than three similar types within the | 3
province
c) More than three similar types within a 2
provincial area
d) There are many similar types 1
(6) Completeness | a) 8:100% complete 4
b) 51:80% complete 3
c) 21-50% complete 2
d) 0-20% complete 1
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Table 37. EvaluationCriteria for Scientific andTechnologicaV alue

Intrinsic value Evaluation criteria Score
2) Scientific (1) Industrial a) Can express production technology fro| 4
and buildings and a variety of perspectives
technological | equipment ) -
value b) Can express the main production 3
technologies of the time
c) Can express basic functions 2
d) Incomplete and represent only afew |1
basic functions
(2) Production a) Can be fully reflected in the industrial | 4
processes equipment
b) Relatively complete, with a few missing 3
elements
c) Incomplete, but the core technical 2
aspects can be reflected
d) Only a small part of the processes of th] 1
period can be reflected
(3) Technological | a) Shows the most advanced industrial | 4
representativeness| technology at the provincial or national
level at the time and which has since beg
widely used
b) Shows a technology that was common| 3
used at the provincial level
¢) Shows a technology that has been 2
infrequently used but has been preservec
d) Very little or no industrial technology | 1
has been preserved
Table 38. EvaluationCriteria for Cultural Value
Intrinsic value Evaluation criteria Score
3) Cultural value | (1) Positive a) It reflects the great energy of the
energy value | country and the nation 4 points if 4
. T criteria are
b) It reflects the collective spirit of the | met

regional culture

c) It reflects the pioneering role of the
representatives in the industry

d) It reflects the spirit of struggle based
solely on the function of industrial
production

236




(2) Negative
energy value

a) Negative energy involving national
humiliation and insult to national dignity

b) Negative energy involving regional
transformation by oppression

¢) The fact of being oppressed by
technological backwardness

d) The fact of an inequality involving
former technical cooperation

4 points if 4
criteria are
met

(3) Neutral
energy value

a) Its value has a widespread impact on
the industry

b) Its value has a profound impact on a
professional system

¢) Its value has a significant impact on &
group of people

d) Its value affects some of the people | 1
involved
Table 39. EvaluationCriteria for Artistic Value
Intrinsic values Evaluation criteria Score
4) Artistic (2) a) Industrial heritage as a whole has outstand| 4
value Aesthetic | aesthetic value
landscape . . .
value b) Some elements of industrial heritage have | 3
outstanding aesthetic value
c) A few parts of industrial heritage have 2
aesthetic value
d) Low aesthetic value 1
(2) The a)More than ten artworks 4
value of the .
artwork b) More than five and less than ten artworks | 3
c) More than one and less than five depender| 2
artworks
d) One artwork 1
(3) The a) The artistic style is obvious and well 4
level of expressed in detail
artistic — ) i
style b) The artistic style is clear and slightly 3
expression simplified, highlighting the main elements
c) It partially reflects a certain artistic style, 2
highlighting some of the key points
d) It is an elemental embodiment of a certain | 1

artistic style
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Table 40. EvaluationCriteria for LocationValue

Derived values Evaluation criteria Score
1) Location (1) Distance from | a) It is within the central city 4
value the city centre _ .
b) The distance to the central city is 3
within 10 km
c) The distance to the central city is 2
between 10 km and 50 km
d) The distance to the central city is abg 1
50 km
(2) Transport a) Easy transport links, accessible by th| 4
situation to the or more modes of transport, with rail lin
city centre ) ) _
b) Relatively easy transport links in the | 3
vicinity, accessible by two modes of
transport
¢) Smooth and easily accessible roads il 2
the vicinity
d) Accessible but not convenient, with | 1
road links in the vicinity in need of
renovation
(3) The number of a) Four or more central cities or tourist | 4
central cities or | attractions within a 100 km radius of the
tourist areas in thq industrial heritage
wider regional — j )
context b) Three central cities or tourist attractio| 3
within a 100 km radius of the industrial
heritage
¢) Two central cities or tourist attractiong 2
within a 100 km radius of the industrial
heritage
d) One central city or tourist attraction | 1
within a 200 km radius of the industrial
heritage
Table 41. EvaluationCriteria for EnvironmentaNalue
Derived values Evaluation criteria Score
2) (1) The impact of | a) Not polluted during the industrial | 4
Environmental the original period
value production function ] ]
b) Slightly polluted during the 3

of industrial
heritage on the
environment

industrial period, but the pollution
was no longer present during the
value assessment period
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c¢) Heavily polluted during the
industrial period, but the pollution
was largely norexistent during the
value assessment period

d) Still suffered pollution during the
value evaluation period and require
investment in remediation

(2) The
environmental
scope of the
industrial heritage

a) Few site constraints and the
potential for improvement is high

b) One or several areas are not
appropriate for improvement or hay
some restrictions

c¢) The surrounding area is an old
multi-storey residential area or
shantytown (generally over twenty
years)

d) The surrounding site is a new
high-rise multistorey area or a large
public building area, resulting in
congestion around the industrial

heritage site

Table 42. EvaluationCriteria for Group Value

Derived values

Evaluation criteria

Score

3) Group
value

(1) The scale of the
group

a) A scale level of five or more

b) A scale level of four

c) A scale level of three

d) A scale level of two

(2) Relationship of the
group

a) They have formed industrial
production chains

AR [N W

b) They were once part of the same
enterprise or factory under a large
enterprise or institution

c) Belong to a large industrial
category

d) Low relationship

(3) The potential for
wide-scale groups of
industrial heritage

a) Three or more industrial heritage
sites; easy access to each other;
strong possibility

b) Three or more industrial heritage|

sites with access to each other
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requiring capital investment; a high
possibility

c¢) There are two industrial heritage
sites with industrial links to each
other, a certain possibility

d) Industrial heritage sites with wea|
industrial links and transport links tq
each other, a low possibility

Table 43. EvaluationCriteria for Social Value

Derived values Evaluation criteria Score
4) (1) The ability to a) Over a hundred people to be employed | 4
Social | solvere _
value employment b) Fifty to a hundred people to be employed | 3
¢) Twenty to fifty people to be employed 2
d) Less than twenty people to be employed | 1
(2) Educational a) Rich in scientific knowledge and display | 4
function methods, with more than five experiential
projects available
b) Rich in scientific knowledge and display | 3
methods, with three to four experiential
projects available
¢) Rich in scientific and popular knowledge | 2

and presentation, with one or two experienti
programmes

d) Limited in scientific and popular knowledg
and presentation, with no experiential
programmes

(3) The potential to
provide a place of
leisure for the
public

a) The public space available has the 4
conditions of a heritage park

b) The public space available is similarto a | 3
street park regulation

c¢) The public space available can meet the | 2

basic requirements of viewing and visitor reg
around the industrial heritage landscape

d) The places available are limited, but bette
than before the reuse

(4) Enhancing the
image or
symbolism of the
city

a) The industrial heritage landscape after rel
has a prominent image and-faaching
meaning, and is the first business card of thq

city
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b) The industrial heritage landscape after rel
has a prominent symbolic meaning and is of
of the image cards of the city

¢) The industrial heritage landscape after rel
has a beautiful image and can effectively
improve the cultural appearance of the city ¢
the streetscape

d) The industrial heritage landscape after rel
has a significantly improved image compare
to before

Table 44. EvaluationCriteria for EmotionalValue

Derived values Evaluation criteria Score
5) (1) Number of a) The number is over 10,000 4
Emotional people who have a )

value emotional b) The number of people is between twq 3

connection to
industrial heritage

thousand and ten thousand

¢) The number of people is between twc
hundred and one thousand

d) The number of people is undertwo | 1
hundred
(2) The age range | a) The age range includes the five 4

of the people who
have an emotional
connection to

industrial heritage

categories above

b) The age range includes the three to fi
categories above

¢) The age range includes the two 2
categories above
d) The age range includes the one 1
category above
(3) Structural a) People from nearly all careers 4
characteristics of —
the careers of b) People from the majority of careers | 3
people with around the industrial heritage
emotional value | o) peoples jobs related to the industrial | 2
heritage
d) Few people 1
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5.1.10Analysis of theEvaluation of the Industrial Heritage Value of the Shaanxi

Steel Factory Original Site

5.1.10.1 HistoricalValue

According to the analysis of the value of industrial heritagBeation4.1, six main
aspects of the historical value of the industrial heritage of the Shaanxi steel factory are
evaluated(1) the date of construction of the herita¢®) witness to the level of social
development;(3) witness to important event$4) the addition and completion of

historical documentg5) uniqueness and scarcif) completeness.

The construction of Shaanxi Steel Factory started in 1888 Liu and Fan, 2021)
19491962 was a period of the initial development of modern industry in China, and
industrial development was relatively unstable. This is the period in which the Shaanxi
steel factory was constructed. The Shaanxi steel factory belongs to the category of
modern industry, and although there have been several ups and downs, the years of its

development have been almost uninterrupted (Jin et al., 2016).

(1) Therefore, based on research and visits, it can be concluded that with regard to the
historical value of the Shaanxi steel factory, in terms of the date of construction, the
factory construction started in 1958 and the production began in 1965. The oldest
preserved buildings on the site are the western section of the former heat treatment
workshop and the former pickling workshop, built in 1958. These are now Buildings 11
and 12, which have been transformed into the Left and Right Guest Theme Hdked and
Old Steel Factory Art Centre.

The construction date of the other industrial buildings remaining on the site is 1965.
The construction date corresponds to the Shaanxi industry at the early stage of

development, and its construction date is scored as 2 according to the evaluatian criteri

(2) In terms of witness to the level of social development, Shaanxi Steel Factory has
witnessed the development of the steel production sector in Northwest China and the
history of industrial development in Shaanxi Province from 1958 to 2001, witnessing
three stages of industrial development in China (stages of industrial development
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according toSection 2.6.1). The scoregfor being awitness to the level of social

development is 3 according to the evaluation criteria.

(3) In terms of being a witness to important events, the buildings of the Shaanxi Steel
Factory have witnessed a series of significant historical events in China during the period
of great industrial development after the establishment of the Bedpd@ublic and up
to the reform and opening up of the country, such as the transformation of the economic
system, the conversion of enterprises, their relocation, closure and-tifé déayorkers
(Liu, 2018). The buildings, structures and production @ueint built on the site in
different historical periods reflect the level of social development of the time. According
to the evaluation criteria, the score for being a witness to important events is 3.

(4) Regarding the industrial herita@e addition and improvement of historical
documents, the structures and buildings in the current factory site prove the authenticity
of historical documents. It is difficult to find an industrial landscape heritage of similar
history, scale and achievememtithin Shaanxi Province. It provides complete
information on the technology and processes of steel production during the industrial
period. The score for its addition and improvement of historical documents is 2iagcord

to the evaluation criteria.

(5) In terms of uniqueness and scarcity, the Shaanxi steel factory was built in the early
days of Chinés industrial development and was once listed among the top ten steel
factories in China. At the time, it was the first and largest steel factory in Northwest
China with the most advanced equipmede,( Liu and Fan, 2031 At the Shaanxi
provincial level, Shaanxi Steel Factory was the first modern medized steel mill built
in Shaanxi, representing the highest level of the steel industry in Shadmitiae. Its
score for uniqueness and scarcity is 4 according to the evaluation criteria.

(6) As for the completeness, buildings 1 to 8 and 12, which were once the former site
of the Shaanxi Steel Factory and are now in the Old Steel Factory Creative Industries
Park, were built in 1965 and the main structure is well preserved. Building 9 has
collapsed due to age and disrepair. Buildings 10 and 11 were also built in 1958 and the
main body of the factory building is well preserved. Overall, the building foundations

are in good condition. According to the evaluation criteria, its completenessssdore
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Table 45. TheHistorical ValueScoreTable for the Shaan8teel Factory

The factors layer | The detail layer Score Weights | Final score
A1l Historical value | A11 The date of construction of the| 2
: 0.0827
heritage
Al12 Witness to the level of social | 3 0.0464 0.82
development
Al13 Witness to important events | 3 0.0292
A_14 T_he addition and completion of 2 0.0585
historical documents
A15 Uniqueness and scarcity 4 0.0413
Al16 Completeness 4 0.0368
Total score (Total possible score is 24) 18

In summary, with a total score of 18 (total possible score is 24) for its historical value
and a combined each weighting:

2>0.0827+3x0.0464+3>0.0292+2>x0.0585+4>x0.0413+4>0.0368, its final score is
0.8216 (total possible score 1s1796§. To make the statistics more convenient, two
decimal places are taken and the final score is 0.82.

5.1.10.2 Scientific andl echnologicalValues

The technological value of industrial heritage, according to the analysis of the value
of industrial heritage isection4.1, is evaluated in terms ¢f) industrial buildings and

equipmentj2) production processef3) technological representativeness.

At the beginning of the Shaanxi steel factory, the equipment and technctoggot
perfect, the equipment was lacking and the production line was incomplete (Li and Xu,
1990). Later on, as the Shaanxi steel factory developed, the equipment began to be
gradually acquired. During this period, new electric arc furnaces, electrostegdésy
rolling mills and other production equipment were introduced, and the quantity and
guality of the produced steel and steel wire continued to improve (Jin et al., Q0&6).
fifth of the products produced by the Shaanxi steel fact@ngalso at one time used as
raw materials in the research and development of the military industry (Fu, Wu and Yang,

2008). During the development period of the Shaanxi steel factory, new equipment was

244



constantly acquired and the structure and technology were constantly optimised in order

to increase the advancement of equipment, processes and operations.

(1) In the area of industrial buildings and equipment, a detailed classification of the
industrial buildings remaining on the site of the Shaanxi steel factory allows for an
analysis of the production processes of the company during the production period.
However, only representative equipment from the Shaanxi steel factory site remains for
exhibition. According to the evaluation criteria, the score for industrial buildings and

equipment is 3.

(2) In terms of production processes, the main production techniques of the time can
be analysed. This gives an insight into relatively advanced steel production processes
that were in place in norWestern China more than 50 years ago. The production

proceses are scored as 3 according to the evaluation criteria.

(3) On the aspect of technological representativeness, the Shaanxi steel factory has
steadily developed its production since 1965, and the output, quality, variety and
efficiency of its products have improved year by year. It has become ajtndjty
special steel production base in Shaanxi Province and one of the key special steel
factories in China. Its technological representativeness was scored as 3 according to the

evaluation criteria.

Table 46. The Scientific andTechnologicaValue ScoreTable for the Shaangteel

Factory

The factors The detail layer Score Weights Final
layer score
A2 Scientific A21 Industrial buildings and equipmen 3 0.0515
and A22 Production processes 3 0.0204 0.31
technological A23 Technological representativeness

0.0324
value 3
Total score (Total possible score is 12) 9

In summary, with a score of 10 (total possible score is 12) for its technology and

combined each weighting:
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3>0.0515+3x0.0204+3>0.0324, its final score is 0.3129 (total possible score is
0.4172). To make the statistics more convenient, two decimal places are taken and the

final score is 0.31.
5.1.10.3 Cultural Values

In evaluating the cultural value of industrial heritage, the analysis of the value of
industrial heritage irBection4.1 is based on three main aspe¢l9: positive energy

value;(2) negative energy valu€3) neutral energy value

(1) In terms of positive energy value, the enterprise spirit and steel factory culture of
Shaanxi Steel unite all employees within the steel factory. It reflects the ideology, values,
moral code and determination of the employees within the steel factory. The
identification of the corporate spirit is also the emplogeesognition of the overall
culture of the steel factory. In tliSteelmarMuseum located in the Old Steel Factory
Creative Park, there are now some work logs and manuscripts of emplayedisd Wu
Er and Xian steel factory that reflect the corporate culture and spirit of the employees of

the Shaanxi steel factory.

Although the Shaanxi steel factory has undergone several name changes, conversions
and relocations, it has gradually grown stronger during decades of business development
and become a weknown brand in northwest China. The corporate culture and
entrepreeurial spirit have played a role in passing on the conmgsamgtory, unifying
the spirit of industrial struggle and promoting positive social energy. According to the

evaluation criteria, its positive energy value score is 3.

(2) In terms of negative energy value, the Shaanxi steel factory is representative of the
early development of modern Chinese industry when the road to industrial development
was difficult. However, the Shaanxi steel factory in the new Chinese steel developmen
had a glorious history. This in turn inspired a passion for work and for life. Based on the

evaluation criteria, its negative energy value is scored as 1.

(3) With respect to neutral energy value, the industrial heritage landscape of the
original Shaanxi steel factory site represents the industrial development history of

northwest China and can enhance the sense of regional pride and regional identity of the
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