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Abstract: Historic districts have become a significant aspect of urban diversity and sustainable
development, due to their dual attributes of cultural heritage and living community. This study
aims to assess the influence of conservation efforts on the sustainable development of historic
districts. Based on a literature review, this study designed a sustainability evaluation model that
included twelve indicators and twenty-seven sub-indicators, in reference to heritage conservation,
stakeholder participation, economic development, and planning and governance. The case study of
the Xijjie Historic District in Dujiangyan City, China, was selected to apply the model. Using data
collected via questionnaire surveys and in-depth interviews, and using qualitative and quantitative
combined methods and weighted averages, the model produced the sustainability index of the
Xijie Historic District. Further examinations were performed and findings were explored, regarding
the conservation efforts for the Xijie Historic District. Despite the research limitation of a lack of
multi-sample verification, the results of the assessment are consistent with what is found in practice,
demonstrating the validity of the model. The sustainability evaluation model can be applied to
various historic districts and regions, by reassigning indicator weights to the different cases; the
indicators system also provides references for research and practical applications for the conservation
and sustainable development of other heritage types.

Keywords: sustainability evaluation; heritage conservation; historic district; China

1. Introduction

Sustainability has been introduced in the field of contemporary cultural heritage conservation,
to achieve conservation goals, in order to preserve as much culture as possible, for the future
generations [1]. Additionally, cultural heritage has been widely recognized as an integral element of
urban diversity and a fertile ground for sustainable development [2-5], with a consensus emerging,
both in policy and among scholars, that culture needs to be independently presented as the fourth
pillar of sustainable development, alongside the environmental, economic, and social pillars [6-10].
In the international heritage conservation field, the conversation has changed from ‘conservation
versus sustainability’ to ‘conservation for sustainability” [11].

A review of the sustainability and cultural heritage literature shows that most research has focused
on discussing the interrelationship between heritage and sustainability, or sustainable heritage tourism.
However, relatively few studies have focused, specifically, on the conservation efforts that includes
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heritage conservation, environmental improvement, or types of business promotion [12,13]. Moreover,
few evaluation tools are universally accepted for sustainability appraisals [14]. A research gap exists
in the evaluation of conservation and development performance, in the framework of sustainability.

For historic districts, a type of living heritage that contains people’s daily lives, sustainability
research pays most attention toward addressing the dual objectives of historic preservation and
community development [15,16].

This research aims to develop a model to assess the influence of conservation efforts on the
sustainable development of historic districts, by introducing a set of weighted, scored indicators.
By applying the model, the index of sustainability of a historic district can be measured, and the
conservation efforts related to each indicator, can be identified and evaluated.

This research introduces the case study of the Xijie Historic District in the Sichuan Province,
China, in order to evaluate its sustainability and test the applicability of the presented sustainability
model. The Xijie Historic District, which is located in Dujiangyan City, was devastated by the 2008
Wenchuan earthquake that shook the Sichuan Province. The conservational reconstruction project of
the Xijie Historic District (the Xijie project, in brief) began in 2009 and accomplished in 2012, making
this District one of the most attractive tourist destinations in Dujiangyan City. However, the District is
facing sustainable developmental challenges due to over-commercialization, the declining number of
residents, and threats, such as mudslides and humidity. It is, therefore, necessary to carry out a review
and evaluation of the conservation and development of the Xijie Historic District from the perspective
of sustainability. The authors have been involved in the post-earthquake conservational reconstruction
project of Xijie, since the beginning of its implementation, and have tracked the changes in the project,
while accumulating a large amount of research data, over the past ten years.

2. Cultural Heritage and Sustainable Development

Cultural heritage, as a local resource, is tightly linked to local sustainable development. They
mutually reinforce each other in an upward and sustainable spiral, raising concerns from various
groups in the culture, architecture, urban planning, community, and tourism fields [17-20].

Organizations under the mantle of the United Nations are active promoters of cultural heritage
for sustainable development. The New Urban Agenda (NUA) recognises the role of cultural heritage
in sustainable urban development [21]. The ‘2030 Agenda for Sustainable Development’ set seventeen
sustainable development goals supported by one hundred and sixty-nine targets, one of which
advocates efforts to protect and safeguard the world’s natural and cultural heritage [22]. However, this
target has been criticized as being a weak reference because it is integrated with natural heritage [23].
The “Policy on the integration of a sustainable development perspective into the processes of the World
Heritage Convention’ aims to assist all stakeholders in contributing to sustainable development [5]. The
‘World Heritage and Sustainable Tourism Programme’ intends to incorporate principles of sustainable
tourism into the framework of the world heritage convention, issuing the Action Plan and a toolkit, to
guide worldwide pilot studies [24]. The Concept Note on cultural heritage, issued by the International
Council on Monuments and Sites (ICOMOS), also stresses the importance of heritage in sustainable
development, and of the integration of cultural heritage into urban development [25].

Academic research studies have explored the vital role of sustainable development concepts when
they are integrated into the cultural heritage. For example, Sharpley (2000) studied the relationship
between sustainable development and heritage tourism [26]. Cole (2004) conducted considerable work
on sustainability and mining heritage tourism [27]. Rodwell (2003) discussed the relationship between
a successfully built heritage conservation, cultural identity, and the wider scope of sustainability, with
emphasis on communality, as an approach [28]. Wilson and Boyle (2006) provided approaches to
collaboration between organizations of world heritage sites [29]. Landorf (2009) argued that the key
principles of sustainable practice for world heritage should be codified in a long-term policy, using
holistic planning processes and involving multiple stakeholders [13]. Such debates on how to manage
the sustainability of cultural heritage site are still raising concerns. This paper, therefore, suggests
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that the first stage in conservation should involve determining whether cultural heritage sites are
developed in a sustainable manner, before starting the decision-making process.

3. Historic District Conservation and Sustainability Evaluation

The concepts of sustainability appraisal, sustainability assessment, and sustainability evaluation
can all be employed to measure the efforts for sustainable development, at selected heritage sites. In the
United Kingdom, a sustainability appraisal is described as a systematic process that should be carried
out when a local plan is prepared [30]. The targets of sustainability assessment are used for proposing
actions (in most cases, projects, programs, plans, or policies) [31]. The sustainability evaluation usually
narrows down to the scope of the targeted assessments, at the project or program level.

Many studies attempt to examine the conservation and regeneration projects in historic districts,
through a sustainable development framework. Comparing a high degree of concern on social
sustainability among these studies [32,33], only a few studies provide a comprehensive understanding
related to the four dimensions of sustainability (environmental, social, economic, and cultural
dimensions) [19,34,35]. In addition, most articles concerning the four dimensions belong to heritage
tourism studies [36—-42], while the conservation and development of historic districts are not necessarily
combined with tourism. Moreover, tourist-oriented conservation has been criticized for interfering with
the daily lives of the locals [43-45]. Boeri (2016) set the ‘balance between preservation, improvement of
environmental performances, and social inclusion” as the aim to create sustainable and creative cultural
districts, and introduced a ‘spatial integrated approach’, which represented an inter-disciplinary
methodology for a sustainability evaluation of the heritage-led regeneration [46].

The principles of sustainability for historic district conservation has been widely accepted, in the
academic field in China. However, the evaluation of the historic district conservation often departs
from the sustainability perspectives, practised primarily in architecture and urban planning field, with
a focus on the heritage, per se, in relation to the historical layout, vernacular buildings, facilities, and
intangible heritage, such as traditional architectural crafts and festivals [47—49]. Although both the
security of the local livelihoods and the community involvement approach are always concerned, while
assessing the performance of historic district conservation, they are employed to address the criteria of
authenticity and integrity, and are not specifically considered from a sustainable point of view [50-52].
Development-oriented projects have continued to prevail throughout the past few decades in China,
such as demolition and relocation, newly built pseudo-historic streets, staged authenticity for tourists,
over-commercialization, gentrification, and other such processes [52-54]. Therefore, evaluating the
sustainability of conservation performance and feedback to the conservation methods would fill the
research gap in the sustainable development of historic districts.

Qualitative analysis remains the primary method for the assessment of historic districts, while
quantitative approach is expected to reduce bias, in the process of identifying the conservation
efforts [55,56]. Indicators play an essential role in sustainability evaluation to provide quantitative
performance measures [23,57-59], while few studies on indicators can support the relationship between
cultural heritage conservation and urban sustainable development [23]. Therefore, the relatively
well-explored indicators system, in the field of urban sustainability evaluation, provides a reference
for the design of the evaluation indicators and the structures, in this study [60,61].
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4. Research Methodology

4.1. Design of Indicators

The indicators of the sustainability evaluation of historic districts conservation were designed
after reviewing the existing indicators, in relation to sustainability assessment and the characteristics
of the historic districts. The indicators system in this study contains twelve first-layer indicators
and twenty-seven sub-indicators related to the following four categories—heritage conservation,
stakeholder participation, economic development, and planning and governance. The indicators,
along with the reasons for their selection, are listed in Tables 1-4.

The above four categories were developed from the four pillars of sustainable development,
namely, the environmental, economic, social, and cultural pillars. Heritage conservation evaluated
the historic district conservation effects, including the tangible and intangible heritages, and their
settings, addressing the environmental and cultural pillars. Stakeholder participation assessed the
social impact of conservation implementation, considering two key stakeholders—the residents and the
public. Economic development emphasized the potential and capacity of development, instead of the
current economic situation. Planning and governance measured the capacity of public decision-making
and management, by evaluating the plans, policies, and governmental organizations, reflecting the
effectiveness of management, in terms of the four aspects of sustainable development.
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Table 1. Heritage conservation.
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Indicator Tangible Heritage Intangible Heritage Environmental Improvement
Sub-indicator Historic layout Historic buildings Trad1t1onal. Customs and festivals Pul?llc facilities and Public space and
and elements craftsmanship infrastructure sanitation
Questions H1 H2 and H3 H4 H5 and H6 H7 and H8 H9 and H10

Reasons for indicator selection

Authenticity and integrity of the built heritage

Continuity of the intangible heritage

Settings of heritage

Interviewee

Residents in or around the historic district (households, merchants); experts

Residents in or around the historic district
(households, merchants);
tourists (local and foreign); experts

Scoring criteria

A to E correspond to scores from 5 to 1

Table 2. Stakeholder participation.

Indicator

Community Participation

Community Satisfaction

Public Consciousness of Conservation

Sub-indicator

The depth of
participation
(degrees the community
can decide)

The scope of participation
(aspects the community
involved in)

Satisfaction with the
implementation
process of the
conservation project

Satisfaction with the
results of the
conservation project

Publicity and
education

Society’s participation
in conservation

Reasons for indicator selection

Measuring the degree of the community involvement

Measuring the overall satisfaction with the
implementation and result of the conservation

Stakeholders’ cognition and enthusiasm for the
heritage conservation

project
Questions S1 S2 S3 S4-S6 S7 S8
Residents in or around the historic
Interviewees Residents living in the historic district during the implementation of the project district(households, merchants); tourists;

experts

Scoring criteria

A to E correspond to scores from 5 to 1
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Table 3. Economic development.
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Indicator

Employment

Profitability

Types of Business

Sub-indicator

Full-time and permanent
employment

Local employment

The annual average
growth rate of gross
production

Housing vacancy rate

Business types and

proportions Local compatibility

Reasons for indicator selection

Measuring the proportion
of stable employment

Measuring the proportion

of local employment

Measuring the growth of

gross production

Measuring the economic
vitality of the district

Measuring if the business

Measuring the diversity of types match local

the business

characteristics
No vacant houses; house
81-100% 81-100% More than 10% rents are flat or rising year Highly diversified All match
by year.
61-80% 61-80% 6.7-10% No vacant houses; house Diversified Most match
Scoring criteria rents fall year by year

41-60% 41-60% 3.4-6.6% Housing vacancy rate is Moderately diversified Moderately match
less than 5%

21-40% 21-40% 0-3.3% Housing vacancy rate Little diversified Few match
from 5%-10%

Below or equal to 20% Below or equal to 20% Below or equal to 0% Housing vacancy rate is Lack of diversity None match

higher than 10%

Interviewees

Community Committee; Ancient Town Management Office
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Table 4. Planning and governance.
Indicator Planning and Policies Governance Risk Management
. . Formulation of . . Manageme-nt of . .
o Formulating plan and Implementing Effectiveness of Tourism remodelling, Public security Emergency
Sub-indicator .2 . . supplementary Governance system . )
policies planning and policies olicies governance management decoration, and management warning
P transformation
Whether a complete
management
system had been
established
according to
lati
Whether the regulations
L. and plans;
provisions of the plan whether a spocial
The scientificity and were effectively P
rationality of implemented; management Measuring the Emergenc
. yor . P - Whether there were  institution had been Hring Risks from shop . gency
planning and policies; whether the planning . executive ability Management of . Maintenance and management
Reasons for . supplementary established; . . decoration,
o whether the planning ~ was transparent to S . ! and tourists” capacity, g3 - management of system for floods,
indicator . H policies during and whether the human . . L, R rebuilding, public . L. .
. and policies were the public at the implementation tourists’ negative public security in mudslides,
selection . . after the process of resources of the .. . space L .
transparent to the implementation stage; implementation manasement efficiency of behaviour, etc. transformation. etc the district earthquake, fire and
public at the whether there were P institgutions governance T other hazards
formulation stage revisions in the .
implementation were sound;
P whether the
process
management
organization was
operating regularly;
whether there was
law
enforcement right
Scoring .
S The degrees of the performance from high to low correspond to scores from 5 to 1
criteria
Officials in the Urban Planning Bureau
(The evaluators need to verify the authenticity after obtaining the data)

Interviewees




Sustainability 2018, 10, 4645 8 of 25

4.2. Establishing Sustainability Evaluation Model

A scoring and weighting approach was employed to rate the importance of indicators for the
sustainable development of historic districts [61-64]. According to the Delphi method, experts are
invited to score the indicators, from which the weight values can be measured by the arithmetic
average method. The weight coefficient of each indicator is calculated as its weight values divided by
the sum of the weight values of all indicators (Equation (2)).

The conservation effect concerning each indicator can be measured by the score obtained from
the questionnaire and the interview surveys.

The sustainability index of the historic district development is equivalent to the sum of each
indicator’s sustainability index, which is equal to the score of the indicator, multiplied by its weight
coefficient (Equation (1)):

n
I=) wsi 1)
k=1
Vi
k Z}?:l Vi

I: sustainability index; w: weight coefficient of indicators; s: score of indicators; v: weight value
of indicators

4.3. The Case of the Xijie Historic District

The Xijie District is located in the buffer zone of the World Heritage Site of Dujiangyan Irrigation
System, which covers an area of about 40,000 m? (Figures 1 and 2).

Xijie Historic District

Figure 1. Location of the Xijie District in China.
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Figure 2. The scope of the Xijie District.

The Xijie District was the start of the Songmao Ancient Trade Route, which ran from the Chengdu
Plain to the Tibetan Plateau. The existing layout was built between the years 1522 and 1566, and
includes the ruins of the Ming Dynasty city walls, religious sites consisting of two mosques, and
some traditional houses in the West-Sichuan architectural style of the Southwest China (Figure 3).
The main street, which is about 390 m long and 4 m wide, passes through the middle of the District.
Before the reconstruction project, this residential district was densely populated by four hundred and
thirty-eight families, with more than 70% of the residents tracing their ancestral lineage to the local
area, and practising traditions such as the Dam Feast (an outdoor banquet held along the main street;
Figure 4) [65].

Figure 4. The Dam Feast in 2009.
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Prior to the 2008 Wenchuan earthquake, the wooden structures of the traditional buildings had
deteriorated due to a lack of maintenance, and an infrastructure that was in poor conditions. Together
with high density and insufficient housing, the community was facing a recession. The earthquake
made matters worse for this neighbourhood, with over 80% of the buildings no longer suitable for
living [66].

The conservational reconstruction project of Xijie was designated as part of Dujiangyan’s integral
post-earthquake reconstruction efforts, with multiple objectives regarding historic preservation,
poverty alleviation, and local development. To address these objectives, the Complete Plan of
Conservation and Reconstruction of the Xijjie Historic District in Dujiangyan City (Conservation
Plan, in brief) adopted the UNESCO Historic Urban Landscape (HUL) approach, which highlights
the value of a living heritage being contingent on its historical layers [67,68]. In this light, the
Conservation Plan ensured the diversity of the District by classifying the buildings into historic
buildings, traditional buildings, and new buildings, according to their locations, ages, architectural
styles, and condition, while being subjected to interventions of repair and restoration, rehabilitation,
and contextual design, respectively. The Conservation Plan also emphasize the revitalization of the
neighbourhood by improving living conditions, enhancing the infrastructure and public facilities, and
introducing commercial and cultural services into the district.

The local government adopted a community participation approach by starting the project with a
portion of the residents voluntarily relocating. Residents chose either to stay in their neighbourhood or
move, at no cost, to new dwellings provided by the municipal government, about five kilometres away
from Xijie. A total of 48% of the households moved, which reduced the residential density of Xijie.
The residents who stayed (52% of households) participated in housing reconstruction, in accordance
with the requirements of the Conservation Plan, with a subsidy provided by the government that
was equal to half of the housing construction price. Almost all of the remaining households joined
the reconstruction process, with the exception of one family, who preferred to keep the status quo.
Meanwhile, the municipal government improved the public spaces and infrastructures. Following the
completion of the reconstruction in 2012, the neighbourhood environment and housing conditions had
been significantly improved (Figure 5). New businesses settled in quickly, mainly restaurants and bars
targeted at local people, and business development reached a climax in 2015. Subsequently, this kind
of commercial development was depressed and gradually transformed into tourism commodities,
driven by the market (Figure 6).

The selection of a case study should be based on its representativeness [69]. As a result of the 2008
earthquake, the Chinese government established a special fund for the post-earthquake reconstruction
of the Xijie Historic District, providing policy support for humane care of the suffering people, with no
forced relocation. These policies are consistent with the current trends in China, regarding community
involvement, property rights protection, and better financial backing, which are integral to the global
heritage conservation context, at present. The implementation of the Xijie project began in 2009, and
its goals were quickly accomplished by 2012. The housing, infrastructure, and the environment were
improved, meanwhile, the historical urban fabric and traditional characteristics of the Xijie Historic
District were retained. Since then, Xijie has experienced six years of development. The analysis of
this case study, therefore, contains long-term observations made over a decade, at the different stages
of development. Although to a great extent it is a reconstruction project, it is still a suitable case for
this study.
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Figure 5. Aerial view of the Xijie Historic District before the project in 2008 (up) and after (down) the
project in 2014.

Figure 6. Street view of the Xijie Historic District in 2008 (left); 2014 (middle); and 2018 (right).

4.4. Design of Questionnaires and Interview Questions

Four structure modules of questionnaires were set corresponding to the four dimensions of
heritage conservation (Module H), stakeholder participation (Module S), economic development
(Module E), and planning and governance (Module G) (Appendix B: Structure Modules of
Questionnaires). The questions were designed to address the sub-indicators. Each sub-indicator
in Modules H and S contained one or two questions (Tables 1 and 2), while the interview questions in
Modules E and G were broader and did not strictly correspond to the indicators.

Four questionnaires were developed, according to the interviewee groups, who relate to the
questions in Modules H and S. Questionnaire 1, for the Xijie residents and merchants, included all of
the questions in the two modules; questionnaire 2, for the residents around Xijie, contained most of
the questions, except for the last question, in Module S, about neighbourhood identity; questionnaire
3, for the tourists, skipped the questions not pertaining to them, such as details about the Xijie
implementation process; questionnaire 4, for the experts, skipped questions relating to activities they
were not involved in during the implementation process.
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Two sets of interview questions were created to gather data regarding the economic development
(Module E) and the planning and governance (Module G), respectively.

Additionally, to provide supplementary data for this study, two open-ended questions were
added to all questionnaires and interviews regarding the interviewee’s perceptions of the greatest
achievement of Xijie and the largest problem facing this District.

4.5. Data Collection

Questionnaires and interview surveys were conducted in May 2018. A total of three hundred and
eleven validated questionnaires were collected in relation to the dimensions of heritage conservation
and stakeholder participation, including one hundred validated questionnaires completed by the
Xijie residents and merchants, one hundred and one questionnaires completed by the residents living
around the Xijie Historic District, a hundred questionnaires completed by the visitors who were
recruited from around the boundaries of Xijie, and ten questionnaires completed by experts. Taking
into account the two hundred and eighty residents and merchants in the Xijie neighbourhood, the
approximately two thousand residents living close to the District, and the average of four thousand
daily visitors to Xijie, this total of three hundred and eleven questionnaires constituted a practical
sample size for data collection.

In-depth interviews were conducted to accumulate the data on the economic development and
governance dimensions. The Community Committee and the Ancient Town Management Office
provided the economic development data, and two senior local planners and a government officer
from the Dujiangyan City, provided the governance data.

Ten experts were invited to rate the weights of the sub-indicators. The chosen experts were familiar
with the Xijie District or the Xijie project, and those from different cities or countries, with different
professional backgrounds were preferred, in order to mitigate bias and enhance the representativeness
of the expert groups [70]. The experts were from the U.S.A, Canada, and China (Shanghai, Chengdu,
and Dujiangyan City), with their backgrounds including heritage conservation, urban planning,
architecture, tourism development, urban sociology, and anthropology. Experts were requested to
assign scores reflecting the importance of the sub-indicators (Appendix A). All of the sub-indicators
were awarded a score of 1-5 (1 = unimportant, 2 = of little importance, 3 = moderately important,
4 = important, and 5 = very important) (Appendix A) [71]. Considering the diverse characteristics of
historic districts, some indicators could be assigned zero points when they did not exist in a historic
district, and would, therefore, be removed from the analysis process. For instance, a residential
neighbourhood with no tourism would have an indicator of carrying a capacity score of zero, which
would be excluded from the indicator consideration.

4.6. Data Analysis

The weight values reflected the importance of the indicators for the sustainable development of
the Xijie Historic District, while the scores of conservation performance addressed the actual effects of
the efforts, in relation to the indicators.

The calculated arithmetic means of the weight values and conservation performance scores are
shown in Tables 5-8. For the heritage preservation and stakeholder participation dimensions, the
scores of conservation performance were obtained directly from the questionnaires. The economic
development, and planning and governance dimensions, involved a classification process that required
identifying and coding contents to interpret the data, by converting the qualitative data obtained
from the interview questions into quantitative statistics [72,73]. The most negative assessment was
represented by a score of 1, and the most positive description by a score of 5. Scores were assigned to
the remaining options so that the differences in the numbers were representative of the differences in
the strength of the preference.
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By incorporating the weight values and scores of the sub-indicators in Tables 5-8 into the
sustainability index equations in Section 4.2 (Equations 1 and 2), the sustainability index of Xijie
was calculated to be 3.45 points (the maximum score was 5).

The difference between the weight value and score of each indicator reflected the gap between
the actual performance and the expected effect (Tables 5-8). The larger the difference, the bigger the
gap, which means that more efforts were required to reach sustainability.

The arithmetic average of the sub-indicator weight values and scores provided the weight
values and scores of first-layer indicators (Table 9), which present an overview of the conservation
performances of the twelve indicators.
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Table 5. Weight values and scores of the sub-indicators of heritage conservation.
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Indicators Tangible Heritage Intangible Heritage Environmental Improvement
Sub-indicators Historic layout Historic buildings and elements Traditional craftsmanship Customs and festivals ~ Public facilities and infrastructure Public space and sanitation
Weight value 5 4.8 3.8 3 4.6 4.6
Score 4 4 3 3 4 4
Difference 1 0.8 0.8 0 0.6 0.6
Table 6. Weight values and scores of the sub-indicators of stakeholder participation.
Indicators Community Participation Community Satisfaction Public Consciousness of Conservation
o The scope of the participants of ~ The depth of the participants of Stakeholders SaFISfaCtlon WIth Stakeholders’ satisfaction with Publicity and Society’s participation in
Sub-indicators . . the implementation of the Xijie . . . .
the Xijie project the Xijie project project the Xijie project results education heritage conservation
Weight value 4.1 3.7 43 4.3 4.5 4.5
Score 4 45 4 4 4 3
Difference 0.1 —0.8 0.3 0.3 0.5 15
Table 7. Weight values and scores of the sub-indicators of economic development.
Indicators Employment Profitability Types of Business

Sub-indicators

Full-time and permanent

Local employment Annual average growth rate of

Housing vacancy rate  Business types and proportions Local compatibility

employment gross production
Weight value 3.8 42 3.8 4 41 42
Score 5 1 3 5 2.5 1
Difference -1.2 3.2 0.8 -1 1.6 3.2
Table 8. Weight values and scores of the sub-indicators of planning and governance.
Indicators Planning and Policies Governance Risk Management
Lo Formulating the plan ~ Implementing the plan Formulation of Governance Effectiveness Tourism Management (?f remodelling, Public security Emergency
Sub-indicators L . 2. L. decoration and .
and pohmes and pOllClES supplementary pohmes systern of governance management . management warning
transformation
Weight value 49 4.7 4.5 4.6 4.5 3.8 4.1 4.3 4.5
Score 35 3 4 2 5 1 2 4 5
Difference 14 17 0.5 2.6 -0.5 2.8 21 0.3 -0.5
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Table 9. Weight values and scores of the first-layer indicators.
Tangible Intangible Environmental Communi Communi Public Types of  Planning and Risk
Indicator & '8 . . .ty . . ty Consciousness of ~ Employment  Profitability P! N8 Governance
Heritage Heritage Improvement Participation Satisfaction . Business Policies Management
Conservation
Weight 49 34 46 3.9 43 45 4 3.9 415 47 455 43
value
Score 4 3 4 4.25 4 35 3 4 1.75 35 35 3
Difference 0.9 0.4 0.6 —0.35 0.3 1 1 —-0.1 24 1.2 1.05 1.3
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5. Results and Discussion

5.1. Overall Evaluation of the Sustainability of Xijie

Examining the resulting sustainability index value, of 3.45 points, for Xijie, it can be seen that
the sustainability of the Xijie Historic District belongs to the mid-upper level of values, meaning that
considerable improvements remain to be made.

The Conservational Plan of the Xijie Historic District won the National Award for Outstanding
Urban and Rural Planning and Design, for representing a typical example of the combination of
teaching and practice. Furthermore, owing to its unique historical and cultural characteristics, Xijie
has become one of the most popular sites in the Dujiangyan City, attracting thousands of visitors every
day (a record maximum of 20,000, average of 4000 per day). However, these achievements do not
necessarily imply the sustainability of the development, and in-depth analysis is required, based on
the sustainable development indicators.

5.2. Evaluation of the Importance of Indicators for Sustainability through the Weight Values

Considering the weight values of the first-layer indicators in Table 9, the indicator of tangible
heritage had the highest value (4.9). The indicators of ‘planning and policy’, ‘environmental
improvement’, ‘governance’, and ‘public consciousness of conservation” also rank highly, indicating
an increasing emphasis on the importance of managing and conserving the historic characteristics for
sustainable development. Other indicator weight values point to slightly different expectations, except
for “intangible heritage’ regarding traditional festivals and traditional handicrafts. ‘Intangible heritage
had the lowest weight value of all the indicators (3.4), which reflects the common phenomenon
in heritage conservation that the specialists still attach more importance to tangible heritage than
intangible heritage, not to mention that the average person is more likely to be attracted by the
physical landscapes.

7

5.3. Evaluation of Conservation Performances through the Scores of Indicator

Comparing the scores of the first-layer indicators in Table 9, ‘community participation’ received the
highest score of 4.25. Next in descending order, with scores of 4, are ‘tangible heritage’, ‘environmental
improvement’, ‘community satisfaction’, and “profitability’. Other indicators received scores lower
than 3.5, with ‘types of business’ garnering the lowest score of 2.4. This group of scores showed more
satisfactory results with physical space improvements than the management and policy issues, in
line with the long-term observations and investigations of the research team in the Xijie District. The
post-earthquake reconstruction project launched a community-engaged revitalization approach, as
discussed at the beginning of the paper, which demonstrated community involvement in the practice of
historic preservation in China. Planning and conservation experts supervised the whole construction
process, achieving positive outcomes in the physical environments. New businesses spread throughout
the neighborhood, after the reconstruction. These included stores, however, most were restaurants
and bars, which were noisy for the residents, especially at night. Additionally, the increasing number
of entertainment facilities outside the historic area have diverted customers from the Xijie District,
since 2015, while shops selling local specialities such as souvenirs, food, and drinks gradually replaced
most restaurants and bars as more outside visitors came to the neighbourhood to experience its history
and culture. This survey shows the lack of other business operations apart from commercial stores.
Visitors tour the area in a hurried manner, within one to two hours, making it challenging to increase
tourism spending. Meanwhile, the lack of facilities for daily life, such as grocery stores, inconveniences
the residents.

Analyzing the scores in each of the four categories (Tables 5-8), the evaluation of the economic
development presented a polarized state with scores of 1 and 5. This reflected the fact that the
sustainability and local economic development in historic areas contains both mutually reinforcing and
mutually exclusive contents. For instance, the development of the Xijie District contributes greatly to
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full-time and permanent employment (5 points), which however, does not mean that local employment
is promoted (1 point). This is probably due to the fact that business owners prefer hiring experienced
employees rather than training local residents. Therefore, special policies are required to provide
employment opportunities for the locals. The evaluation converges most in the stakeholder dimension,
which has a high correlation with the community involvement approach in the Xijie project.

5.4. Evaluation of Prioritization for Sustainable Development

Scores and weights should be considered together to prioritise conservation actions toward the
sustainable development of historic districts—high weights with low scores must be considered as the
highest priority, while low weights with high scores might be considered for suspension. Therefore, the
order of priority ranking can be obtained by the differences between the weight values and the scores.

According to the differences in Table 9, the indicator of “types of business” was the highest priority
task, with a difference of 2.4, and had a degree of urgency far higher than ‘risk management’, which
ranked second with a difference of 1.3. This reflects the potential threats to sustainability posed by the
homogenization of business types, which has a negative impact on the historic environment, while
contributing little to the residents’ daily lives. Community involvement was calculated as a negative
value listed at the bottom, however, this did not mean that community participation was unimportant;
the weight given by the experts also guaranteed this point. Instead, the negative difference reflected
the fact that the community participation performed well, and that there was no need to devote more
resources to it, at this stage, due to the limitation of the conservation resources.

More accurate observations can be made by analysing the differences in the sub-indicators. For
instance, the maximum difference of 3.2 was between the two sub-indicators of ‘local employment’
and ‘local compatibility’, which showed that more efforts were required to benefit the communities
and match the characteristics of this District.

6. Conclusions and Future Research

Assessing conservation performance from a sustainability perspective is the primary step in
conserving heritage for sustainable development. The resulting statistics from the sustainability
evaluation model for the sustainability of the Xijie Historic District conservation remained consistent
with the practical experience. The statistics present problems that are not easily perceived, and
qualitative and quantitative assessment methods help explain these problems. The prioritization
according to the differences helps to better invest the limited conservation resources in projects that
are in urgent need of improvement. Therefore, the results demonstrate the validity and practicality of
the sustainability evaluation model.

The sustainability evaluation model can be applied to various historic districts and regions. Its
application should be subject to the following rules: (1) Weights of indicators should be modified by
the researchers, with support from relevant experts; (2) although several times of evaluation may be
applied in one case, the indicators should be kept the same, to allow comparison; and (3) different
indicators are allowed, so long as the weights and values are obtained, ruled by the method and model
in this study. The indicators system in this model, which reflects the conservation efforts, also provide
a reference for the conservation and sustainable development of other heritage types.

In the research design, the finer the indicators division, the more accurate the exploration.
However, the diverse characteristics of historic districts will reduce the versatility of the model.
This study proposes a method of assigning weights of zero to exclude indicators that are not relevant
to the characteristics of a case area.

Five steps are necessary for municipalities and local authorities to implement this evaluation
model, according to the methodology of this study. First, developing the indicators regarding the case
area; second, inviting experts to modify and assign weights to the indicators; third, designing targeted
questionnaires and interviews, based on the indicators; fourth, identifying stakeholders, with whom to
conduct questionnaire surveys, and collecting relevant data from planning, economic, public security,
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administrative management, and other departments; and fifth, calculation and analysis. In the case of
Xijie, it took a four-person team, four months, to complete the entire evaluation process.

This study did not discuss all the resulting data of the indicators and the sub-indicators, but rather,
it analyzed the representative ones, preferring to focus on the method and model. This research was
also limited by its use of data from a single survey sample from 2018. A round of investigation was
conducted in 2015, which was a comprehensive survey covering sustainable research and included a
consistent set of questionnaires, in this study, however with its limited size of the sample (eleven to
eighteen), it did not contain enough comparative data. Therefore, in future research, follow-up surveys
should be conducted to develop a series of sustainability indices. By comparing changes in indices
with changes in observations and professional criticism, the sustainability evaluation model could be
validated and periodically revised.
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Appendix A. Impact Indicators Weight Scale

Heritage Conservation
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Tangible Historic layout O ] ] O O
heritage Historic buildings and 0 0 0 0 O
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Intangible Traditional craftsmanship O O O O O
heritage Customs and festivals O O O O O
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improvement
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Stakeholder participation
Community Scope of participation O O O O O
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Heritage Conservation
Indicators Sub-Indicators Very Important Moderately Of Little Importance Unimportant
Important Important
Economic development
Full-time /permanent O O O O O
Employment employment
Local employment O O O O O
o Gross production growth 0 O O 0 0
Profitability rate
Housing vacancy rate O O O O O
Busi
Types of usiness types and 0 O O 0 0
. proportions
business
Local compatibility O O O O O
Planning and governance
F .
or.mulatmg plan and 0 O O 0 0
policy
Plannir}g and Im}.)lementing plan and 0 O O 0 0
policy policy
Formulation of - 0 O O 0 0
supplementary policies
Governance structure O O O O O
Governance
Effectiveness of governance O O O O O
Tourism management O O O O O
Management of
Risk remodelling, decoration O O O O O
management and transformation
Public security 0 O O 0 0
management
Emergency warning O O O O O

Appendix B. Structure Modules of Questionnaires

Appendix B.1. Heritage Conservation (Module H)

1. Do you think the traditional style of the neighbourhood has been maintained after the project?

A. maintained

completely

E. not maintained

B. maintained well

C. half maintained

D. little maintained

2. Do you think the current architecture style matches the style before the earthquake?

A. all match

B. most match

C.

half match

D. few match

3. Do you think the historical details such as pavements are well kept?

A. all kept well

B. most kept well

C. half kept well

4. Do you think the traditional shops are still there?

A. all there

B. most there

C. half there

D. few there

D. few kept well

E. none

E. none match

E. none kept well

5. Do you think that traditional craftsmanship was used during the reconstruction?

A. all the time

B. most of the time

C. half the time

D. seldom

E. never
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6. Do you think the traditional festivals have retained their original features?

A. retained well B. mostly retained C. half retained D. seldom retained E. not retained
7. Are you satisfied with the public facilities (restrooms, seating, etc.)?

A. very satisfied B. mostly satisfied C. half satisfied D. little satisfied E. never

8. Are you satisfied with the infrastructures (drainage, sewage, roads, etc.)?

A.very satisfied ~ B.mostly satisfied =~ C. half satisfied ~ D. little satisfied = E. never

9. Are you satisfied with the public space in this neighbourhood?

A. very satisfied B. mostly satisfied C. half satisfied D. little satisfied E. never

10. Are you satisfied with the cleaning of this neighbourhood?

A.very satisfied ~ B. mostly satisfied =~ C. half satisfied ~ D. little satisfied = E. never

Appendix B.2. Stakeholder Participation (Module S)
1. In which of the following activities have you participated?

A. Feedback for government policies before project implementation
B. Feedback for the planning

C. Housing design

D. Feedback for public space improvement

E. House construction supervision

E. Other

2. In what ways did you participate in the conventional reconstruction?

A. Was informed and asked for feedback

B. Opinions were accepted or got a satisfied reply

C. Cooperated with the government and experts to propose certain reconstruction plans (such as
housing reconstruction design)

D. Made decisions on certain reconstruction aspects

E. Made decisions on involving in reconstruction or not

E. Other

3. Are you satisfied with the process of the organization and implementation of the Xijie project?

A. very satisfied B. mostly satisfied C. half satisfied D. little satisfied E. never

4. Are you satisfied with the result of the Xijie project?

A. very satisfied B. mostly satisfied C. half satisfied D. little satisfied E.never

5. Did you benefit from the conservational reconstruction of the Xijie Historic District?
A.benefitedalot  B.benefited some C. benefited little D. did not benefit E.impacted badly

Could you please list what benefits you gained or lost?
6. Do you have a sense of belonging in the Xijie neighbourhood?

A. very much B. often C.soso D.notoften E.never

7. What do you think about the organization of the publicity and educational activities of the Xijie
Historic District conservation?

A. very good B. good C.soso D.notsogood E.bad
8. What do you think about the enthusiasm of the public for participating in heritage conservation?

A.verygood  B.good C.soso  D.notsogood E.bad
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Appendix B.3. Economic Development (Module E)

1. How many households comprise the Xijie neighbourhood?
Among these, how many units are:

A. government properties; private properties; religious properties;
B. owned by occupants; self-employed business units; leased business units; public facilities (exhibition
centres, cultural centres, management offices, firefighting offices, etc.); religious houses; vacant houses.

2. The total number of merchants and staff currently employed in the Xijie neighbourhood;
among these:

A. How many merchants and staff live in this neighbourhood?
B. How many full-time employers and employees are there in commercial businesses (not including
seasonal, temporary, or part-time staff)?

3. The population in the Xijie neighbourhood, except for commercial businesses (including residents,
religious personnel, or other non-business personnel)?

4. The data of the gross product of the Xijie District in 20142017, respectively.

5. What business types are there in the Xijie District?

6. Do the business types match the characteristics of the District? Could they meet the needs of
the residents?

Appendix B.4. Planning and Governance (Module G)

1. Please evaluate the ‘Complete Plan of Conservation and Reconstruction of Dujiangyan Xijie Historic
District’, including, but not limited to, the principles and content of the Plan.

2. Was the ‘Complete Plan of Conservation and Reconstruction of Dujiangyan Xijie Historic District’
transparent to the public during the formulation and implementation stages?

3. Were all the plans effectively implemented?

4. Were there any amendments during the implementation of the Plan?

5. What are the major issues currently facing the implementation of the Plan?

6. Please comment on the Xijie District conservational reconstruction policy, ‘Announcement of
Implementing Conservatory Reconstruction and Housing Improvement’.

7. Was the policy of ‘Announcement of Implementing Conservatory Reconstruction and Housing Improvement’
transparent to the public during the formulation and implementation stages?

8. Were there any policy amendments or supplements during the implementation and after completion?
9. Is a complete Xijie District management structure established according to the Policy and the Plan?
10. Has a dedicated management office for the Xijie District been established?

If yes, then: A. Are there enough people employed in the management office?
B. Is the management office operating smoothly?
C. Does the management office have enforcement power over the Xijie District?

11. Before and after the implementation of the project, were the implementation and management
timely and effective according to the Plan?

12. Before and after the implementation of the project, did the managers adjust the Plan effectively and
in a timely manner to facilitate the project?

13. Is there a carrying capacity of tourists in Xijie? If so, how many days per year does the number of
actual tourists exceed the carrying capacity? Does the Xijie District have official regulations to control
the number of tourists entering the District?

14. Does the Xijie District have any formal regulations that restrict or punish tourists who damage
public environmental facilities, or relics such as the ancient wall?
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15. Does the Xijie District have any formal regulations that restrict shop decorations and signage,
owner alterations, or public space changes which damage the heritage environment?

16. Does the Xijie District have special public security regulation? How is the crime rate in the Xijie
District compared to other neighbourhoods in the ancient town?

17. Has the Xijie District established an emergency management mechanism for heavy rains, mudslides,
earthquakes, and fires?

18. After the reconstruction of Xijie District, has there been any other continuous investment in
conservation or development?
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