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Abstract—The study tried to focus on the wide-ranging thoughts for the connection among the different potential sites for the
cultural, historical, and sustainable development. The important facets and factors were discussed by fuzzy Delphi method for
the space construction around the Miaoli stations. The study integrated the expert’s group opinions by means of Fuzzy Delphi
method, and its results showed that the “Environmental development(A)” attained the most significant influence than others,
and it was followed by the dimension of “Public-Private collaboration(C)”, “Space creation(D)”, and “Cultural catalyst(B)”.
The interview and expert feedback, it was obvious that the core of four guidelines was the “Environmental development (A)”,
while combining with the “Space creation (D)” and “Cultural catalyst (B)”, it could create a better possibility for the urban
development. Also, when it was further integrated with the “Public-Private collaboration(C)”, it would revitalize and improve
the space creation, local economic development, and community revitalization as well.

Keywords: Fuzzy Delphi method (FDM), sustainable indicators, Miaoli station, space constructi

I. INTRODUCTION

Based on the UNEP 2008 Annual Report, even though
tourism is a low-polluting industry with the
development and growth of city, lots of urban spaces
had older and declined so that the outflows of the
young people, residents and visitors were happened[1,
2]. However, these spaces owned historical narrative
potential and textures to show the local developing
process[3]. The principles of the urban renewal might
be a possible solution for the issues[4], but they are not
cure-all to meet the different situation for the
re-development of each urban space[5]. Therefore,
urban re-development was always mentioned about
the local history and cultural development[6-8], and its
strategies were one of the drives to improve the local
development[7].

With the economic development and the change of
environment, the urban areas met lots of problems,
such as urban enlarging, downtown declining, and
traditional culture losing[9]. The representative spaces
were forgot and viewed as deserted spaces, and then
the population and traditional industries were loosed
to impact the development of city[10]. However, the
representative spaces play important roles to record
the city history and citizen memory, and they showed
the space traits and the genius loci[9]. The spaces were
not only the real environment but also the social
phenomenon[6].Therefore, the spaces owned the
historical and cultural spirits to push the development
of life environmental and economic activities[5].
Moreover, the different visions and perspectives of
cities were showed from different orientations[11].
With the trend of sustainable development and global
climate change, the issue of urban sustainable
development becomes one of the main environmental
solutions[5, 12]. Many countries try to improve the

traditional development ways and look forward to an
alternative way to overcome the environmental
impacts of human activities, especially the urban area
with cultural meaning[7, 13]. Taiwan owned lots of
rich and well-known cities with cultural resources, and
the development were vivid[14]. Therefore, the
impacts of development were huge so that the natural
or cultural resources were damaged often [15, 16].
However, the cultural heritages or local cultural
industries had enough attractive to attract many
tourists or customers, but they were not able to endure
the high density use[17]. Then, the high density use
made massive carbon emission, and it also made the
cultural  loss[14]. Therefore, the sustainable
development of urban area, especially the core of city,
became a trend toward to more suitable and
sustainable management ways.

The Miaoli station played a key role for the Miaoli
County, but the surrounding environment owned
negative identities, broken building, lack of planned
landscape, and Insecure space, from the citizens and
users[18]. However, the surround of Miaoli station
owned convenient transportation, traditional culture,
and heritages, but the local government was not able to
own comprehensive consideration and vision to
connect each other[19]. The study tried to focus on the
wide-ranging thoughts for the connection among the
different potential sites, the cultural, historical and
sustainable development. The important facets and
factors were discussed by fuzzy Delphi method for the
space construction around the Miaoli stations.

Il. MATERIAL AND METHOD
A. MCDM (Multiple criteria decision making) and

FDM (Fuzzy Delphi method)
Multiple criteria decision making (MCDM) is a
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structured technique for accounting with complex
decisions[20]. Rather than prescribing a "correct”
decision, the much of MCDM helps the decision
makers find the one that best suits their needs and their
understanding of the problem[21, 22]. Based on
mathematics and psychology, one of them was
developed by Thomas L. Saaty in the 1970s and has
been extensively studied and refined since then[23].
The methods for the MCDM were diverse, and they
provide a comprehensive and rational framework for
structuring a decision problem[24], for representing
and quantifying its elements, for relating those
elements to overall goals, and for evaluating
alternative solutions[25]. It is used around the world in
a wide variety of decision situations[26], in fields such
as government, business, industry, healthcare, and
education[27-30]. For this study, MCDM offered a
wider vision to discuss the influenced factors[24], and
then it also offered a clear and easy-understanding way
for the frame analysis[31]. Therefore, the study tried to
use the fuzzy Delphito developthe evaluation frame of
cultural landscape conservation.

The Fuzzy Delphi Method (FDM) was the modified
and enhanced version of the classical Delphi
technique[27]. Improvement was made to rectify the
imperfection of traditional Delphi Methodthat leads to
low convergence in retrieving outcomes, loss of
important information, and long progress of
investigation[19]. Nevertheless, this approach has
been employed in various application domains,
including social sciences, management, business, and
engineering [32-34]. In addition, the literature has
exposed numerous key issues in relation to the existing
FDM that need to be resolved with regard to the
classical DM[35, 36]. Hence, the analysis obtained
from the existing literature highlighted two key issues,
which were; most FDM ignored certain important
characteristics of DM[37], and lack of explanation on
how FDM obtained controlled feedback with the lack
of iteration process[34, 35]. Additionally, it was
observed that there had been lack of comparison
between decision outcomes obtained based on FDM
and the decision outcomes obtained from the
traditional DM[38].

B. Factor selections for the model establishment
There are many different orientations, such as
environment, culture, to establish thepossible factors.
The urban spaces with the historical and cultural
spirits were not managed as traditionalgovernance,
and the sustainability thoughts, including both
material and energy flows, were needed. For the future
development, the <city and nature might
maintainharmonious [39, 40]. In the other words, the
aesthetics of urban landscape and environmental
identity were considered carefully[41], and then both
the local economic development and peripheral
manufacturer counseling were followed closely[42].
In addition, the cultural catalyst was viewed as the
sustainable symbol to show the history and memory of

citizen, so that the cultural issues were significant for a
historical city. Firstly, the historical meaning showed
the potential of city memory, and it also showed the
possibility of future development[4]. Moreover, the
cultural texture development washappened with the
urban history, and then it owned the city memory from
most of citizen [4, 43]. Then, the social cultural
conservation and cultural development potential was
needed to prove the cultural possibility for the
improvement of cultural development for the urban
sustainability [4, 13]. The social cultural conservation
was able to support the local policies to encourage the
conservation consciousness[6], and the cultural
development potential play a key factor to lead the
public and government to meet the cultural
conservation issues[44, 45]. The community and
governances were necessary to improve the issues[6].

C. MCDM Frame

The sustainability index system for the issues is a
complex system with multi subjects and multi-levels.
It is composed of Environmental development,
Cultural catalyst, Public-Private collaboration and
Space creation. Based on the analysis, the evaluation
index system of the sustainable development for the
space construction could be divided into four
subsystems—Environmental ~ development  (A),
Cultural catalyst (B), Public-Private collaboration (C)
and Space creation (D). In order to establish the index
system for sustainability of urban space construction,
to find out the proper assessment factors is most
important. The factors should be able to represent the
features of it.

Finally, it established four subsystems and usel6
indicators for the integrated analysis, including
aesthetics of urban landscape, environmental identity,
economic development,  peripheral manufacturer
counseling, social cultural conservation, cultural
development potential, historical meaning, cultural
texture development, community identity, community
participation, organizational effectiveness,
communication  coordination,  space identity,
environmental activation , spatial development
potential, and integration of tourism resources .

(1) Environmental development (A)

For the environmental development, aesthetics of
urban landscape (al), environmental identity (a2),
economic  development (a3) and peripheral
manufacturer counseling (a4) were selected as the
factors of A.

(2) Cultural catalyst (B)

For cultural catalyst, social cultural conservation
(b1), cultural development potential (b2), historical
meaning (b3) and cultural texture development (b4)
were selected as the factors of B.

(3) Public-Private collaboration (C)

For the public-private collaboration, community
identity  (cl1), community participation (c2),
organizational effectiveness (c3) and communication
coordination (c4) were selected as the factors of C.
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(4) Space creation (D)

For the space creation, the space identity (d1),

environmental activation (d2), spatial development
potential (d3) and integration of tourism resources (d4)
were selected as the factors of D.
It made sure the relative relationship among the
influence factors by using literature review and
pre-research, and it also confirmed the
inter-relationship and frameof cultural landscape
conservation by using the expert questionnaires and
in-depth interview. The factors in the frame were three
levels, including the main goal, level 1, and level 2.
Moreover, the level 1 included four parts,
environmental development(A), Cultural catalyst (B),
Public-Private collaboration (C) and Space creation
(D). Then, the factors in the other level were viewed as
Figure 1.
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amount of the experts for the questionnaires was 13,
and the background were wide to cover the different
fields, including architecture, landscape, urban
planning, community development, construction,
engineering, and so on. Through the two-step expert
questionnaires, the relative weight has been accounted
by using the software, Power Choice, and the results
could be put on the framework to assess the potential
conservation strategies.

1. RESULT

It was not sure whether the indicators initially selected
with reference to literature reviews and interviews
were suitable or not. Therefore, this studytried to have
expert consensus through the Fuzzy Delphi Method to
create a framework related toenvironmental education
for cultural heritage and low carbon tourism. Because
Fuzzy Delphi Method was not only able to effectively
verify the effect of uniform convergence across
different experts, including architects, industry
managers, scholars and government officers, but also
it could reduce the number of repeated questions.
Therefore, the study adopted this method to filter the
evaluation criteria of environmental education for
cultural heritage and low carbon tourism in order to
obtain more objective and practical assessment
framework.  Whereas, the algorithms  were
implemented using the following steps:
Step 1: Calculating maximum and minimum values
First, it must deign the assessment items needed by
the fuzzy expert questionnaire in accordance with the
research objectives and goals, and then asking every
export to look into each assessment item and set a
"minimum" value over the closed interval, that is, the
said assessment item was deemed to be the “most
conservative cognition” of the quantitative score;
while setting a "maximum™ value over the closed
interval, that is, the said assessment item was deemed
to be the “most optimistic cognition” of the
quantitative score. The results were shown as follows
(see Table 1):

Table 1. The calculation of minimum and maximum values of
indicators (S=6.5)

Dimension Minimum | Maximum | Best value
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Figure 1. The framework of the Fuzzy Delphi Method
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Through the scores obtained from the above-said Step
1, it was able to establish the triangular fuzzy numbers
of the “most conservative cognition of the quantitative
score” and the “most optimistic cognition of the
quantitative score” respectively.

Step 3: Establishing the expert consensus on the
degree of importance

If two triangular fuzzy numbers were not overlapping
each other, (@), indicating that the interval value of
expert opinions contained a consensus segment and
the expert opinions were within the analogous range.
Step 4: Obtaining the decision threshold

Finally, the decision threshold (S) was determined by
decision-maker, according to the research objectives
and future method of operation, to decide whether the
expert consensus was accepted or not, that is, if the
importance value of consensus of a factor Gi is greater
than or equal to the threshold value (Gi&S), under this
circumstance, this factor would be accepted and be
considered as an evaluation factor, on the contrary, if

(Gi < S), this factor would be deleted. In addition, how

to adjust the threshold value (S) was all depend on the
decision-maker’s  (the researcher’s) subjective
judgment [32, 35, 36, 38].

Based on the preceding procedure and results, the new
results of calculations were shown in Table 2:

Table 2. The sorting table of importance value of consensus of 16
screening factors

Order Factors Gi
1 Environmental identity 8.49
2 Organizational effectiveness 8.27
3 Social cultural conservation 7.84
4 Economical development 7.71
5 Community participation 7.52
6 Environmental activation 7.29
7 Space identity 7.26
8 Communication coordination 7.25
9 Peripheral manufacturer counseling 7.16
10 Spatial development potential 7.15
11 Aesthetics of Urban Landscape 7.02
12 Integration of tourism resources 6.97
13 Historical meaning 6.91
14 Community identity 6.68
15 Cultural development potential 6.58
16 Cultural texture development 6.50

CONCLUSION

The study integrated the expert’s group opinions by
means of Fuzzy Delphi method, and its results showed
that the “Environmental development(A)” attained the
most significant influence than others, and it was
followed by the dimension of “Public-Private
collaboration(C)”, “Space creation(D)”, and “Cultural
catalyst(B)”. The interview and expert feedback, it
was obvious that the core of four guidelines was the
“Environmental development (A)”, while combining
with the “Space creation (D)” and “Cultural catalyst
(B)”, it could create a better possibility for the urban
development. Also, when it was further integrated
with the “Public-Private collaboration(C)”, it would
revitalize and improve the space creation, local

economic development, and community revitalization
as well.

In the point of view of “Environmental development
(A)”, the “Environmental identity (a2)” played a much
more important role than others, and it was followed
by the “Economic development (a3)”, “Peripheral
manufacturer counseling (a4)” and “Aesthetics of
Urban Landscape (al)”. Based on the interview and
expert feedback, the core of four principles was surely
the “Environmental identity (a2)”, which could
combine with the “Economic development (a3)” and
“Peripheral manufacturer counseling (a4)” to organize
other organizations for improving the economics of
the district with the promotion of “Aesthetics of Urban
Landscape (al)”.

Under the dimension of “Cultural catalyst (B)”, the
“Social cultural conservation (b1)” played the most
important role among others. Based on the interview
and expert feedback, the “Social cultural
conservation(bl)” was the core of four guidelines,
which could be integrated with the “Cultural
development potential(b2) “, “Historical meaning(b3)
“and “Cultural texture development(b4)“ to increase
the number of manpower based on the requirement for
the empowerment through environmental education.
The “Organizational effectiveness (c3)” was a key to
the dimension of “Public-Private collaboration(C)”,
and it was followed by the “Community participation
(c2)” and “Community identity (c1)”. Categorically,
the “Organizational effectiveness (c3)” was the core of
three principles, which handled the perspective for the
future development of community future and
improvement along with the “Community identity
(cl)”, “Community participation (c2)” and
“Communication coordination (c4) while examining
the result of the causal diagram analysis; In the
dimension of “Space creation (D)”, the
“Environmental activation (d2)” was the much more
important than others. It was followed by the “Space
identity (d1)”, “Spatial development potential (d3)”
and “low carbon transport (d4)”. Based on the
interview and expert feedback, the “Space
identity(d1)”, “Environmental activation(d2)” and
“Spatial development potential(d3)” were the cores in
the development of low carbon tourism, and the
“Integration of tourism resources(d4)” was supporting
the core idea to create a substantive way to achieve the
goal.

To sum up, the main finding showed that “the
Environmental identity” was the most important factor
for this issue. Then, “Organizational effectiveness”,
“Social cultural conservation”, “Economic
development”, “Community participation” and
“Environmental activation” played more important
roles. Though the study had found the relative factors
for the issues, more methods will need to be involved
to establish a reasonable and suitable evaluation
model.

In Taiwan, the government always concerned the
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issues to the economic development, but the main
finding showed different situation. The environmental
identity was usually ignored by central and local
governments, so that the environmental identity
construction will be one of the main issues for them.
Secondly, the organizational effectiveness in Taiwan
was weak to encourage renew of city development, but
it was easily for the improvement through the policy
making and regulations. Then, the economic
development surprisingly occupies an important
position, so that the space sustainable constructions
need to create more possibility to improve the
economic development.  Then, vivid economic
activities are able to improve tangible and invisible
resources for the sustainability. Surprisingly, the
potential for cultural development and cultural texture
are at the bottom of all the indicators.
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