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A B S T R A C T   

In recent times, Tourism and Travel are considered a flexible, dynamic, and ever-growing industry. The Smart 
Tourism Destinations concept arises from the advancement of smart cities. Since information technologies are 
considered a key competitive element of a city’s destination, tourism companies invest extensively in smart 
system initiatives. Moreover, the smart city concept and related approaches are increasingly recognized by cities 
worldwide to optimize sustainable environments. Furthermore, a smart tourist city faces the challenge of 
creating urban areas that residents and tourists can experience together, particularly in cities that pose new 
tourism challenges. This paper proposes the Data-Driven Sustainable Smart City Framework (DDSSCF) for sus
tainable green tourism strategies and policies. This paper explores the aspects of technologies essential for 
creating a smart city and a fashionable tourism destination. The preservation of the climate, protected cultural 
heritage, and natural resources would contribute to an environment, the economic, social sustainable field of 
tourism by reducing hazardous pollutants and energy usage. Therefore, based on the preservation limit, it has 
been classified into three components includes-green architecture, green waste, and green energy as a part of the 
green management framework at the same time. Hence, green tourism, including marketing efforts, such as green 
marketing, are necessary for the vision of successful adequate green management activities. The experimental 
results show that the proposed method enhances efficiency ratio when compared to other existing methods.   

Overview of green tourism industry 

The smart urban idea recently suggested potential and effective 
technologies to enhance destinations’ viability in the green tourism in
dustry [1]. The subsequent are some of the features of ecotourism, 
Visitor behavior that is considerate and reduced. Sensitive to native 
customs and ecosystems, as well as enjoyment of them. Nature conser
vation initiatives are supported. The term “green tourist” has developed 
throughout history and has been used in a variety of contexts. A 
harmonious ecosystem is frequently associated with longevity. Is the 
growth procedure that meets the necessities of the moment. All of this 
without jeopardizing future generations’ option to fulfil their own de
mands. This form of travel considers all aspects of its financial, cultural, 
and environmental damage, both now and in the foreseeable. In the 
tourism industry, the concept of smart tourism terminates as the 

development of smart cities, which has increased dramatically over the 
last decade [2]. These goals use various technologies such as an Internet 
of Things (IoT), cloud platform, and remote end-user services in advance 
of digitalization of tourism systems, and the introduction of technology 
into the physical world of tourism terminates to Enhancing tourist 
competitiveness and locals’ quality of life. Finally, the Internet of Things 
(IoT) entails adding internet access to each and every day products and 
accessories, capable of communicating among each other. This has a 
number of advantages for anyone in the tourism industry, along with the 
capabilities to provide a competitive advantage of consumers and 
optimize business procedures. By utilizing a cloud architecture, tourism 
organizations can save money on infrastructure, technology, and IT 
management. Apps are often developed on comparable frameworks, 
making it easy to recycle and redistribute support and programs across 
multiple services. The travel services industry is comprised of a 
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complicated network of interactions involving a wide range of vendors, 
tourist attractions, destination management companies, travel agencies, 
and tour operators, among many others. The overall operations are 
basically handed or delivered to the end customer, who then works only 
with regional development business to make sure that specific ar
rangements have been made to match his or her demands and agenda 
[3]. Tourists seek to provide technical strategies for enhancing sus
tainability through processes to enhance tourism experience and 
implement steps to promote tourism management in tourist metabolism, 
knowledge technology efficiency, and energy cost cuts [4]. There are a 
variety of similar elements in the conceptions of sustainability and 
knowledge [5]. The creation of smart tourist destinations could make a 
crucial contribution to improving sustainability [6]. There are various 
views on smart tourism destinations in research and scholarly papers, 
observational research on adopting initiatives, and the effect on urban 
growth still lacks [7]. The sustainability provided by the smart tourism 
destinations has been backed by the strategic initiatives or green choice, 
which fuel sustainable rhetoric as already discussed in the sense of 
sustainability in smart cities [8]. The usage of Iot systems which includes 
sensing, controllers, and handsets, as well as the intelligent systems, is a 
really rapid and useful resource for addressing the desires of the growing 
community and metropolitan growth. Therefore, establishing a smart 
system requires integrating thousands of Iot systems simultaneously 
talking with one another through the Network. Integrating Iot systems in 
order to acquire real-time city information and afterwards efficiently 
handling such vast amounts of data in order to construct an urban 
development is a difficult undertaking. Home automation monitors, 
vehicle connectivity, climate and water level, smart stability control, 
monitoring items, and other detectors are deployed. 

The principal purpose of the present paper overview of the degree to 
which smart tourism pilot projects initiated in China suggests strategies 
to enhance urban sustainability based on technical creativity relevant to 
biodiversity [9]. The proposals have been assessed using a material re
view approach and are coded according to the numerous urban sus
tainable growth fields defined in scholarly literature [10]. The 
programmed study of behavior is a useful metric for calculating sus
tainability as a real reality in intelligent tourism [11]. Proposal for 
creative governance regimes that build political possibilities and anxiety 
about global initiatives is likely to be valid instruments of change to
wards sustainability in smart cities [12]. This study fills this void by 
knowledge about smart tourism in China tourist towns, thus enabling a 
strategic understanding of their future effect on the urban development 
of destinations [13]. Academics have been attracted little exposure to 
the role of technology in sustainable growth [14]. Smart tourism des
tinations to technological convergence with the tourism ecosystem, 
possible synergies between smart and urban development are unclear 
[15]. This analysis investigates technology-programmed interventions 
to encourage city development that has established multiple urban 
models [16]. The town’s road traffic has been upgraded where comfort 
and effectiveness of public transportation have improved. The liveli
hoods of city people have generally improved. The functioning of all 
municipal services is centralized and monitored. Another of the ways 
that the Internet of Things is make communities smarter is through 
mobility. The problem in terms of movement is to offer individuals with 
simple availability of resources, preferably environmental and socio
economic assets, to fulfil their daily demands. The Internet of Things 
could aid in the integration of various forms of transportation, and also 
the reduction of traffic, the facilitation of storage, and the optimization 
of limited urban landscape. 

In [17], the author discussed Light-Emitting Diode (LED) to evaluate 
and determine the energy security problems in smart cities by consid
ering economic production determinants. The key methods included are 
the economic analysis of infrastructure improvements, which lead to a 
reduction in smart cities’ energy demand through the LED system. Smart 
LED streetlights are becoming more popular among the leading com
ponents of the “smart” community in the world’s leading metropolises. 

The efficacy of LED street lighting is used in smart cities. 
In [18] author suggested Smart Tourism Dynamic Responsive System 

(STDRS). Smart tourism has grown as a part of the smart cities’ concept 
to provide tourists alternatives to satisfy the unique needs of travel. 
China is an emerging tourism destination, which has introduced smart 
cities and smart tourism networks to attract multiple stakeholders. This 
helps to recognize best practices in the smart city and smart tourism of 
China. Here, China’s mission and vision and main aspects and structures 
about academic development and stresses significant opportunities and 
challenges. STDRS is suggested, indicating how China will improve user 
engagement and experience overall. 

In [19], the analysis results show that smart tourism is a core 
component of smart urban towns. This analysis will enable us to un
derstand the current situation of the rising growth of smart cities in 
China if there is an hour to make viable plans for creating smart cities 
that eventually will take us to smart tourism destinations. The Infor
mation and Communication Technology (ICT) to the management 
model that the smart city uses in terms of how particular priorities are 
accomplished with creative structures and stakeholder-oriented pro
cesses in smart cities. In the tourist, traveling, and hospitality sector, 
information and communications technology (ICT) runs as a critical 
influence Adoption of Sustainability in the tourism sector is pivotal to 
the survival of the business. Individuals can use ICT to gather informa
tion on travel items from everywhere all the moment. With the advent of 
mobile computers, web technology, and other technology, business or
ganizations may now contact specific clients all over the world with a 
simple keystroke. Innovation and progress are handled at the core of this 
initiative by technical innovations and integrated mechanisms that un
derlie objectives’ achievement. Innovative utilization of state-of-the-art 
infrastructure frameworks describes the inclination towards “smart” 
initiatives. 

In [20] author Suggested International Council for Local Environ
ments Initiatives (ICLEI) is ready to have a stable and peaceful society 
with the requirements of global, political, economic, and social de
velopments. Through realistic, sustainable systems, ICLEI integrates 
environmentalism into urbanization and fosters structural change in 
urban settings. From fast urbanization and climate disruption to envi
ronmental destruction and inequalities, we assist towns, municipalities, 
and areas forecast effectively that adapt to challenging problems. Smart 
cities will use the connectivity and sensors in the city’s infrastructures to 
maximize day-to-day power, transport, and other logistics activities, 
thereby enhancing everyone’s quality of life. 

In [21], IoT devices are being used to govern towns without the use 
of human communication. In this pervasive factory, the increased 
probability of detecting and releasing sensitive information focuses on 
the three big concerns: anonymity, diversity, and real-time operations. 
In this research, First, they offer an ontology consisting of gadget 
confidential data. Then, over addition of all that, they apply a real-time 
private information strategy, which is accomplished by developing an 
interactive atmosphere from a confidentiality and integrity standpoint. 

In [22], in the consumer sector, Internet of things is quite often 
associated with goods that claim to be “Smart Home”-like. The major 
goal of the project is to create a clever sophisticated garbage alarm 
system enabling proper waste management. Incorporating sensors, such 
as ultrasonic sensors to monitor the levels of the dumps and the move
ment of persons as they approach to dispose of waste. ARDUINO UNO 
for data transport across an entity to server farms, different PCB devices, 
and other applications. Additional sensing or hardware, including an 
RFID tag, a Gsm modem, a battery, and so on, can indeed be utilised to 
build a Smarter Dustbin. As a result, the main development of smart 
CITY Trashcan is to correctly manage garbage and cure infection caused 
by environmental damage caused by a certain trash [23–25]. 

Based on the analysis and observed survey, the significant contri
bution of the paper is listed as follows, 
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• Design and development of DDSSCF for sustainable green tourism 
strategies and policies, which are essential for exploring smart 
tourism destination.  

• The analysis has been carried out to preserve the climate, natural 
resources, and cultural heritage limit for tourism’s social sustainable 
field by reducing hazardous pollutants and energy usage.  

• Experimental case study analysis based on DDSSCF for sustainable 
green tourism strategies in comparison with conventional strategies 

This paper is divided into six parts. Section “Theoretical basis for the 
relationship between sustainability and smart tourism destinations in 
DDSSCF model” – Deals with Backgrounds studies Section “Smart 
tourism in local and regional tourist destinations DDSSCF model” – ex
plains the theoretical basis for the relationship between sustainability 
and smart tourism destinations. Section “Result and discussion” – More 
significantly, the research analyses the China proposals for smart 
tourism in local and regional tourist destinations introduced in 2020. 
Section “Conclusion” – The findings provide an outline for recognizing 
the lines of action resulting from Smart tourism policies of urban 
developmentand the discussion of the Smart City, sustainable tourism, 
and a range of changes are suggested to develop sustainable tourism 
destination technology solutions. 

Theoretical basis for the relationship between sustainability and 
smart tourism destinations in DDSSCF model 

The analysis aims to characterize and classify China tourist desti
nations in the area of tourism as sustainable, in line with their ability to 
encourage technical solutions. The numerous pilot projects on the smart 
tourism destinations and smart city developments by towns belonging to 
the mobility of the smart China towns involving tourism activities were 
made available. Several tourism activities and the strategic planning 
emphasize innovations present in the DDSSCF technologic solutions for 
sustainable tourism destinations. The creation of knowledge with 
existing on approaches for plan, promoting, and advertising a destina
tion is known as strategic making plans in the tourism sector. Devel
oping a strategic plan is a crucial step in ensuring the destination’s long- 
term sustainability and tourism development. Strategic planning in the 

hospitality sector is a continual process that necessitates assessing, 
evaluating, and creating recommended decisions based on data received 
while considering biological influences. Besides, the recreational use 
and development of tourism areas are taken into account based on 
various impacts. The survival of tourist areas is evaluated based on the 
impacts such as mobility management, specialized production, utiliza
tion, and competitiveness, focusing on the private sector in managing 
the process, as shown in Fig. 1. 

Firstly, 1080 scheduled urban sustainability acts have been identi
fied in DDSSCF Model and smart mobility according to seven areas 
identified in urban and tourism sustainability. Secondly, Smart touristic 
destinations and intelligent cities are defined by the scheduled opera
tion’s delivery, volume, and specialization indexes. Thirdly, the DDSSCF 
proposed urban sustainability behavior, the presence/absence of tech
nological technologies used in tourism has been listed in Fig. 1. The goal 
is to discriminate between various models for Smart city sustainability. 
The goal has been to detect the DDSSCF method of transition to Smart 
tourism destinations to improve urban sustainability. DDSSCF is 
designed to compare strategic approaches in smart cities and tourist 
destinations, to define differences, and to promote a system of urban 
assessment for tourism development and the creation of urban and 
tourism sustainability indices. It is established on a cutting-edge infor
mation technology that ensures the long-term development of tourism 
destinations that are reachable to all. It enables the tourist information 
communication with others and incorporation into his little her imme
diate environment, enhances the quality of the service at the departure 
point, and enhances the quality of life for the locals. Communicating 
among visitors and locals is vital not just for offering a decent experience 
for visitors as well as for the city’s social context, yet this can be chal
lenging at times owing to cultural differences. It provides tourist desti
nation in order to improve visitor experience and boost export 
performance. 

This research clarified that smart tourist destinations are the end
points that use the technology available to co-create value, fun, and 
tourist experience. Smart tourism destinations need to involve residents 
in a proactive way to ensure community involvement, as shown in Fig. 2. 
The smart tourist destinations support the tourism industry as they 
promote exchanging information through a consolidated forum between 

Fig. 1. Sustainability and smart Tourism in DDSSCF Model.  
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tourist organizations. Smart tourism destinations should think about the 
needs and desires of their clients. 

DDSSCF is necessary to have goods that adapt effectively to tourists’ 
needs to significant interaction between tourists and service providers. 
This allows service providers to recognize visitor needs and offer crea
tive and expanded services eventually. The local solution effort to 
address traditional planning schemes is not having growth viability to 
solve the major challenges and issues in smart tourism terminuses such 
as tourism, ecological productivity, or tourism knowledge. This strategic 
approach to smart tourism growth in China is the root of two crucial 
issues, as listed as follows. 

1. The program focuses extensively on a sectoral basis in DDSSCF 
that has been approached from the single point to sustainability in other 
sector-specific development fields. Urbanization affects communities of 
all kinds, from remote communities to cities to states, eventually 
culminating to the establishment of metropolises with populations 

exceeding ten million. 2. China’s national Smart tourism strategies are 
primarily implemented at a provincial urban level, where intervention 
and outcomes are impossible to apply to urban areas or territories. In 
China, growth has resulted in improvements in brain activity, food, and 
cultural norms, all of which have significant consequences for non- 
communicable diseases. 

Smart tourism in local and regional tourist destinations DDSSCF 
model 

Presently, smart tourist cities face the challenge of creating urban 
areas that residents and tourists can experience together, particularly in 
cities that pose new tourism challenges. Furthermore, the DDSCF 
concept of smart city management promotes investment in human re
sources, and the infrastructures to accomplish sustainable growth is 
given below, 

This model proposes a general structure for the smart cities: (1) Goal 
of the smart city and smart cities’ development. (2) Smart Economy, 
Technologies, Smart Technologies, Smart Energy Efficient (3) Smart 
Government in China based on the DDSSCF method, as shown in Fig. 3. 
This model is useful for tackling smart urban change leading to sus
tainable growth. It offers a description of specific processes of change 
required to be the smart cities. DDSSCF Technological sustainable 
strategies are represented in tourist towns compared to revitalizing 
tourism destinations such as the production of new tourist goods, 
planning and promotion, and community growth. 

This approach’s goal is fundamental to build an urban model in 
which sustainability plays a prominent role since programmed activities 
have been aimed at resolving the stagnation of tourism in the urban 

Fig. 2. Smart Cities and Smart Tourism in DDSSCF Model.  

Fig. 3. Smart Cities and Smart Tourism goals in DDSSCF Model.  
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period of maturity. In other words, they emphasize areas that boost 
tourism (technologies, Smart Community, Smart Economy, Smart En
ergy Efficient, etc.) instead of pursuing greater urban efficiency using 
technology or management of knowledge using governance, as shown in 
Fig. 3. 

Energy Efficient(%) =
B3.254

3.254
(1)  

B3.254 – indicates the spatial unit actions in smart cities; Eq. (1) is used to 
improve the Energy Efficient ratio in DDSSCF Method. In this method, 
structural support for smart tourism has been established in numerous 
smart tourism destinations for public funding in the China Government. 
These proposals that encourage competition and sustainability in the 
tourism sector accompanied by the institutional interest, where invest
ment in smart tourism has been suggested as a policy of distinction in 
tourism. The institutional smartness debate reflects the need for tech
nical strategies in development, policy advancement, and political op
portunities in tourism. 

Smart Tourism(ST)% =
Bp − Bq

Bq
(2)  

Bq – Object assigned in normalized data in p actions, Bp in original ac
tions in the smart cities, Eq. (2) is used to improve the Smart Tourism 
(%) in DDSSCF Method. The research shows the presence in terms of the 
sustainability of various urban structures. In the Smart City, diverse 
urban development perceptions indicate that the proposals offer 
customized solutions in the smart city for urban sustainability pro
grammed. smart cities employ information and analytics to increase 
efficiency, enhance continuous, spur economic growth, and raise the 
standard of living for residents and workers. Also, it implies that perhaps 
the metro’s transport infrastructure is more intelligent. 

Smart City(SM)% =
Cp − Cq

Cp
(3)  

Cp – indicates the value of sustainability benchmarking in p action, Cq – 
indicates the positive effects of benchmarking in q actions. Eq. (3) is used 
to improve the smart cities’ efficiency (%) in DDSSCF Method. In this 
proposed method, initiatives on biodiversity in smart cities are 
improved. It is based on an approach to the environmental aspect as 
powered by tourism activities. It resolves the problems posed by the 
complexities of tourism that pose a significant challenge to maintaining 
the destination’s environmental nature. 

Quotient Location in smart Tourism (QLST) = 100(Bp + 1) (4)  

where, Bp – indicates the objects assigned in normalized data in p ac
tions; Eq. (4) is used to improve the QLST in DDSSCF Model. This 
method, a space for cross-sectional discussion, focused on cooperation 
or interaction among the various players has been analyzed, say, for 
instance., traditional knowledge processing by open data structures, as 
shown in Eq. (3). In addition, at the local level, the political possibilities 
resulting from the smart plans that are introduced to specific circum
stances and issues in the green tourism Industry. Furthermore, this In
dustry supports its smart strategy on particular issues, including 
coastline management and tourism facilities development. 

Quotient Location in smart Cities (QLSC) =

(
∑o

p=1
QLST

)/

12 (5) 

The preservation of the climate, protected cultural heritage, and 
natural resources would contribute to an environment, Economy, the 
socially sustainable field of tourism by reducing the usage of hazardous 
pollutants and energy in the DDSSCF Model. This method is used to 
improve the tourism experience, in which smart tourist destinations aim 
to enhance the quality of the atmosphere and life of their residents in the 
green tourism industry. This is demonstrated by several activities that 

influence visitors, residents’ facilities, and environmental sustainability, 
vital for attracting tourism for the community. However, few steps 
involve mobilization of a dynamic fabric of economic factors (innova
tion) requiring some kind of organizational structure (such as stability or 
mobility). 

RM = (Bmn/Bn)/Bm/Bu (6)  

Bmn – indicates the spatial unit actions m and type of action n, Bn – in
dicates the unit of the spatial total in m action and Bm – actions of total 
type,Bu – actions total, as shown in Eq. (5), RM − indicates the total 
number of actions. The concept of smart city tourist information is 
focused on growing tourist satisfaction in enhancing people’s actions. 
This action aimed at improving people’s quality of life committed to the 
development of visitor information systems. Smart tourism strategies 
provide tourist destinations with an incentive to technical alternatives 
for sustainable challenges generated by their operations. However, 
shortcomings and determining factors have been established, rather 
than a systemic view of development, as direct in industrial dimensions. 
Eq. (5) is used to improve smart tourism and Quatent location in smart 
cities based on three major components: green architecture, green 
waste, and green energy. Further, the vision of successful adequate 
green management activities is improved, and the corresponding anal
ysis has been carried out in the results and discussion part below, 

Result and discussion 

This section discriminates between smart cities and visitor destina
tions; the number and area of acts vary considerably. The number of 
actions linked to tourism in tourist destinations is projected to rise, while 
China’s government actions in smart cities remain dominant. However, 
in the plans of both city forms, the same amount of acts relating to 
various facets of sustainability (environmental mobility, and social). 

i. China Governance, ii. Innovation and Economy, iii. Transport and 
mobility, iv. Sustainability of territorial and Environment, v. Quality of 
Life and Social Sustainability, vi. Tourism, vii. Smart destinations for 
visitors are shown in Table 1. In most tourist locations, economic growth 
policies are targeted at reducing negative externalities and mass tourism 
costs. Furthermore, initiatives aim to enhance the urban climate is an 
impact on tourism. For, e.g., the concrete waste initiative aims to 
introduce initiatives intended to reduce the visual effect of waste bags on 
commercial roads with plentiful visitors. 

The tourism activities in China, where the social and historical 
tourism, have been expanded dramatically for the past 15 years. The 
Smart City Strategy essentially plans to establish a regional information 
center for the smart idea (based on organizing smart city conventions, 
the formation of smart city networks, engagement in conferences, 
seminars, smartness forums, etc.). The same proportion of tourism 
technology activities in two city styles makes an interesting note that 
tourist destinations are rational (92.14 percent of towns and 98.25 
percent from traditional cities) in this province, as shown in Fig. 4. 

This DDSSCF approach offers purely informative knowledge without 
allowing direct contrast between towns, provided that the multiple sit
uations and the quantities of acts involved in any town category are 
subject to preconception. However, the study of systematic variations 
between the two smart city styles about smart behavior helps compar
isons be carried out at the stage, as shown in Fig. 5. A coverage predictor 
for each type and subtype has been developed for this reason, Tourism 
Economics offers the much more extensive geographic analysis of travel 
patterns possible to a sector. Coverage predictor aids in forecasting 
covering and extending outreach from the farthest reaches in acquiring a 
competitive edge and deliver realization judgments and a position 
quotient is used to evaluate definition for each type and subtype: 

The smart city acts are used to identify the position quotient; it re
flects each smart city’s specialization in DDSSCF. Secondly, the con
struction of the allocation of a given category of action is taken. The 
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position quotient demonstrates specialization areas of two smart city 
groups, as shown in Table 2. Furthermore, this knowledge has been 
complemented by the systemic distribution, in which intervention areas 
are analyzed based on the category of city. 

The finding of Fig. 6 shows that most steps have been taken at 
tourism destinations to address obsolescence issues in the DDSSCF 
model, as shown in Fig. 6. Furthermore, the lack of intervention pro
vides technical options for improving urban development in Energy ef
ficiency, as shown in Table 2. 

Study of tourism expenditure smart city concept in the DDSSCF model 

The six variables describing the discrepancy have been included in 
62.25% of the variance. It defines an urban DDSSCF model that invests 
in sustainable activities in numerous areas (mobility, productive use of 
resources, urban ecology, engagement of citizens), and activities focused 
on product generation and customer fulfillment. The Smart City Acts 
have taken the urban model that integrates equity and productivity 
standards in administration, improves the quality of life, and considers a 
Tourism economic activity area. Furthermore, the DDSSCF model refers 
to cities like China, where visitors come in tourism-oriented 
geographically. 

Tourism smart city concept of tourism information system 

The tourism Smart City dimension consists of two variables, which 
explain the Energy efficiency to 98.65%. Furthermore, the DDSSCF 
model of a tourism area aims to enhance tourist information by devel
oping tourist information networks and tourist offices 4.0. The 
enhancement of facilities for tourists and guests in these cities is a pri
ority in smart tourism operations. This urban model primarily refers to 
the cities that are based on enhancing visitor satisfaction. 

The smart cities have been distinguished by combining tourist and 
sustainable initiatives (China government, social and territorial sus
tainability) coverage. This designation is intended to demonstrate each 
smart city’s strategic orientation, as shown in Table 3. 

Form Type i cities are primarily hubs for tourists and are targeted to 
developing tourism. Form type ii smart cities of tourist destinations and 
regional capitals distinguished by governance-oriented behavior, as 
shown in Fig. 7. Furthermore, the groups have been entirely 

Table 1 
Comparison of Energy Efficiency Ratio and Type of total Action.  

Type of Total Action i ii iii iv v vi Vii Total Energy Efficiency (%) 

Smart destinations for visitors 91 72 42 85 62 62 51  82.65 
Smart Cities 122 75 52 191 82 110 67  88.25 
Number of Total Cities 222 142 94 12.56 20.56 15.25 12.45  92.14 
Smart tourist destinations Average acts by city 21 10.45 7.25 8.56 10.25 10.25 15.24  97.25 
Municipality average behavior of Smart Cities 7.8 6.2 4.65 9.51 6.45 10.34 6.25  98.25  

Fig. 4. Type of total action vs. Energy Efficient (%).  

Fig. 5. Type of Total Action vs. Smart Tourism (%).  

Table 2 
Comparison of Destinations of Smart Tourism (%).  

Actions Smart Cities 
Quotient 
location 

Smart 
Tourism of 
Quotient 
Location 

Smart Cities in 
Energy 
Efficiency (%) 

Destinations of 
Smart tourism 
(%) 

i  2.22  1.54  88.25  39.25 
ii  2.26  1.91  89.52  45.65 
iii  2.52  1.86  91.25  44.25 
iv  1.88  2.52  89.25  50.25 
v  1.78  2.68  92.65  57.86 
vi  2.65  2.78  94.78  72.86 
vii  2.87  2.0  96.45  75.68  Fig. 6. Type of Action vs. Smart Cities Quotient Location.  
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standardized, showing little variations, especially concerning the 
diversified cities (type ii) (see Table 4). 

Study at the instrumental stage in the DDSSCF model 

A DDSSCF method is assessing the significance of technologies 
designed to enhance sustainability in the tourism sector. The DDSSCF 
model is suggested for sustainable and smart destinations as an empir
ical structure. Furthermore, tourism services are prevalent. About one- 
third of these interventions suggest creative technical initiatives, such 
as augmented or virtual reality in the perception of tourist attractions 
and blended learning of exhibitions. 

The most programmed actions of technical solutions are introduced 
in QR (Quick Response) codes and apps for tourists and the creation of 
Wi-Fi or IoT networks in tourist areas. One-third of the steps are con
tained or unrelated to technological use. These acts’ fundamental goal is 
to increase tourism experience, identify new markets, respect cultural 
heritage, and increase environmental consciousness among tourists. 
Surprisingly, few programmed shows have been conducted in tourist 
cities to facilitate Smart change through technical solutions. For, e.g., 

85.32% of actions suggest implementing big data platforms and 52.32% 
of activities proposed in the Internet of Things (IoT) resources. 

The behavior of the Smart city has been evaluated for methods 
dependent on Hards capital. This strategy splits economic expenditure 
into radically different strategic places to boost urban development and 
tourist experience, as shown in Fig. 8. The challenges, constraints, and 
obstacles have been recognized before concrete planning steps are 
established, depending on the approach. Furthermore, this study sepa
rated interventions into four distinct forms. 

The first type is to incorporate metropolitan activities focused on 
robust tools such as mobility, Energy storage, and infrastructure in the 
DDSSCF Model. These model technology factors hinder performance, as 
shown in Fig. 9. The activities included areas such as schooling, exper
tise, and smart cities. 

Results suggest that the tourist destinations’ attitude is more geared 
than in the other cities towards soft capital. DDSSCF Technology is a 
challenging behavior specialized in visitor attractions (efficient water 
storage and energy conservation). The strategy for tourist destination 
behavior relies on individuals and factors that do not include extensive 
technology or significant physical structures. The method is used for 
information growth (education, training for business businesses, open
ness, fair procurement practices, enhanced social awareness) to provide 
requirements for a vision of successful adequate green management 
activities. 

Conclusion 

This article’s contribution is to determine the potential smart tourism 
plans and create urban development planning in tourist towns. This 
study has proven challenging to encourage long-term urban growth 
through programmed behavior based on sustainability in tourism. 
Furthermore, the smart design provides a more rhetorical than actual 
view of sustainability. The DDSSCF plans contain initiatives to promote 
sustainable growth, which atomized and clearly defined sustainable 
development policy. For example, some actions suggest designing inte
grated tourism management systems, improving understanding of 
tourist goods by technologies (for instance, through augmented or vir
tual reality), building big data and open data frameworks, through IT 
sensors or the DDSSCF designing methods that promote transparent 
tourism. The experimental results show that the proposed method en
hances efficiency ratio when compared to other existing methods. Also, 
the issue for cities in the future is about being able to combine novel 
technological facilities and smart sensors with existing systems on the 
ground, using synergy and compatibility between systems to provide 
additional value services to inhabitants and to make more energy 
efficient. 

Table 3 
Comparison of social and Territory in Energy Efficiency (%).  

City 
Action 

Governance 
of China 
(Type i) 

Sustainability 
of social (Type 
2) 

Sustainability 
of Territory 

Energy 
Efficiency 
(%) 

i  95.24  24.25  20.25  92.12 
ii  98.25  35.26  30.65  88.56 
iii  81.24  28.47  34.56  89.25 
iv  92.14  42.35  47.52  91.25 
v  96.32  44.65  39.75  89.25 
vi  93.24  39.5  42.12  90.25 
vii  92.14  46.25  44.62  94.51  

Fig. 7. City Action vs. DDSSCF Model.  

Table 4 
Factors For Hards in the DDSSCF Approach.  

Factors for 
Hards in 
DDSSCF 
Approach 

i ii iii iv v vi vii 

Smart Tourism  2.52  2.65  2.46  2.65  2.98  2.75  1.987 
Smart Cities  4.56  5.68  5.78  5.24  4.98  5.24  6.75 
Energy 

Efficient 
Ratio (%)  

94.25  92.35  94.25  96.24  98.75  97.24  94.25  

Fig. 8. Factors for Hards in the DDSSCF Model.  
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smart-city platform architecture. In: Future of Information and Communication 
Conference. Cham: Springer; 2019. p. 217–36. 

[19] Petroccia S, Pitasi A, Cossi GM, Roblek V. Smart cities: Who is the main observer? 
Comp Sociol 2020 Jun 5;19(2):259–78. 

[20] Nguyen T, Pham T, Phan T, Than T. Impact of green supply chain practices on 
financial and non-financial performance of Vietnam’s tourism enterprises. 
Uncertain Supply Chain Manag 2020;8(3):481–94. 

[21] Gheisari Mehdi, et al. ECA: an edge computing architecture for privacy-preserving 
in IoT-based smart city. IEEE Access 2019;7:155779–86. https://doi.org/10.1109/ 
access.2019.2937177. 

[22] Bhandari R, Nidhi S, Swapnil R, Dhruvi D, Harsh K. Survey on IOT based Smart 
City Bin. Int J Comput Appl 2019;177(11):29–33. https://doi.org/10.5120/ 
ijca2019919528. 

[23] Bodkhe U, et al. BloHosT: blockchain enabled smart tourism and hospitality 
management. In: 2019 International Conference on Computer, Information and 
Telecommunication Systems (CITS); 2019. https://doi.org/10.1109/ 
cits.2019.8862001. 

[24] Chang J-R, Chang B. The development of a tourism attraction model by using fuzzy 
theory. Math Probl Eng 2015;2015:1–10. https://doi.org/10.1155/2015/643842. 

[25] Taborda CH, Vazquez JG, Marin CE, Garcia PG. Decentralized application for the 
classification of hotels based on IPFS and blockchain. Adv Tour, Technol Syst Smart 
Innov, Syst Technol 2020;12–24. https://doi.org/10.1007/978-981-33-4256-9_2. 

Fig. 9. DDSSCF Model Performance  

C.-W. Lu et al.                                                                                                                                                                                                                                   

http://refhub.elsevier.com/S2213-1388(21)00505-1/h0005
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0005
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0005
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0010
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0010
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0010
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0020
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0020
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0020
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0025
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0025
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0030
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0030
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0030
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0035
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0035
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0040
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0040
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0045
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0045
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0045
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0050
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0050
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0050
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0055
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0055
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0055
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0060
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0060
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0060
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0060
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0060
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0065
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0065
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0065
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0065
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0070
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0070
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0070
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0075
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0075
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0080
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0080
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0080
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0080
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0085
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0085
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0085
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0090
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0090
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0090
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0095
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0095
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0100
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0100
http://refhub.elsevier.com/S2213-1388(21)00505-1/h0100
https://doi.org/10.1109/access.2019.2937177
https://doi.org/10.1109/access.2019.2937177
https://doi.org/10.5120/ijca2019919528
https://doi.org/10.5120/ijca2019919528
https://doi.org/10.1109/cits.2019.8862001
https://doi.org/10.1109/cits.2019.8862001
https://doi.org/10.1155/2015/643842
https://doi.org/10.1007/978-981-33-4256-9_2

	An energy-efficient smart city for sustainable green tourism industry
	Overview of green tourism industry
	Theoretical basis for the relationship between sustainability and smart tourism destinations in DDSSCF model
	Smart tourism in local and regional tourist destinations DDSSCF model
	Result and discussion
	Study of tourism expenditure smart city concept in the DDSSCF model
	Tourism smart city concept of tourism information system
	Study at the instrumental stage in the DDSSCF model

	Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References


