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The green transformation design of traditional hotels aims to reduce the
consumption of materials and energy and reduce the emission of harmful
substances. Carbon emission, usually used to measure energy consumption, is
a representative indicator to evaluate the effect of the green transformation
process. This paper adopts the emission factor method to measure the carbon
emission reduction in the process of hotels’ green transformation from the
whole life cycle of hotels, and the results show that: 1) From the perspective of
the hotel life cycle, the construction process is the stage with the most carbon
emissions. 2) From the perspective of a single hotel, high-star hotels have larger
emissions than low-star hotels; 3) As the number of three and four-star hotels
far exceeds the five-star hotels, overall, four-star hotels ranked first in total
emission reduction. 4) From the perspective of provinces, the hotel industry
emission reduction potential of different provinces varies greatly, among which
Guangdong, Zhejiang, and Jiangsu provinces are at the top of the list. The future
carbon reduction potential of the Chinese hotel industry is very considerable.
The content of this paper enriches the research in the field of carbon emission
measurement and also provides a reference for the management agency to
designate the carbon peaking and carbon neutrality goals of the hotel industry.

KEYWORDS

traditional hotel, green transformation, carbon reduction measurement, carbon
peaking and carbon neutrality, the hotel industry

Introduction

In recent years, issues such as greenhouse gas emissions and addressing climate change
cannot be ignored in global sustainable development. Energy Information Administration,
(2021) released by the U.S. Energy Information Administration predicts that from 2020 to
2050, total carbon emissions from OECD countries are expected to increase by 5%
(600 million tons), and non-OECD countries will increase by 35% (8 billion tons). As
the world’s largest carbon emitter, China’s carbon reduction policy has attracted worldwide
attention. In September 2020, China proposed “We strive to peak carbon dioxide emissions
by 2030 and achieve carbon dioxide emissions neutrality by 2060.” At the 75th United
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Nations General Assembly, In September 2021, the State Council
unveiled a guiding document on the country’s work to achieve
carbon peaking and carbon neutrality goals under the new
development philosophy, which provided practical guidance for
realizing the “Carbon peaking and carbon neutrality.” With feasible
theoretical guidance, introducing a series of “dual carbon” policies
has demonstrated China’s image as a major responsible country.

As a strategic industry that promotes global cultural exchanges
and economic development, tourism accounts for 8% of the
world’s carbon emissions and is growing at an annual rate of
3% (Wang et al,, 2022), and the hotel industry is one of the three
major industries in tourism industry. As one of the pillar industries
of energy conservation, emission reduction and low-carbon
transformation, the hotel industry is the key link for China to
achieve the goal of “carbon peak and carbon neutrality.” How to
guide hotel design to take environmental performance as the
starting point, reduce material and energy consumption and
emission of harmful substances is the key point of the current
green transformation of traditional hotels. Research on these
contents needs to be based on the measurement of carbon
emissions in the hotel industry. However, there are few
empirical papers on energy-saving and emission reduction in
the hotel industry. Relevant studies are mainly based on field
research in individual regions, and very few pieces of literature
measure carbon emissions from the national hotel industry; most
literature (Fu et al., 2019) remains on the qualitative discussion and
theoretical analysis of the green hotel industry, and the quantitative
research of green hotel industry is minimal.

Based on the previous research results, this paper uses the
data published in the “Ministry of Culture and Tourism of the
People’s Republic of China, 2020” to calculate the carbon
emission reduction of the green transformation of various
star-rated hotels in China, enriching the existing research in
the field of carbon emission measurement. Discussing the
primary sources of carbon emissions and promoting the
concept of low carbon, is conducive to the implementation of
the energy-saving and green design of hotels. It provides
theoretical ~reference and empirical support for the
management department to formulate “dual carbon” policies
for the hotel industry and tourism.

The rest of the paper is organized as follows: the second part
reviews the previously available literature, the third part is the
calculation of carbon reduction, and the last part is the
conclusion and policy implication.

Literature review

Green hotel-related standardization
documents in China

As early as 2007, China issued the “National Standard for
Green Hotels” (hereafter referred to as the “Standard”), which
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made qualitative regulations for the green operation and
of hotels.

management, energy conservation management, consumption

management From green design, safety
reduction management, environmental protection, health

publicity, the “Standard”
comprehensively divides green hotels into five-leaf levels to

management, and  green

one-leaf levels according to their green performance from
excellent to bad. Every 2 years, the green hotel enterprises that
have been evaluated are reviewed, and the “Standard”
preliminarily establishes the green hotel evaluation system. In
2011, the National Tourism Administration issued the
“Guidelines for Energy Conservation and Emission Reduction
in Tourist Hotels” (hereinafter referred to as the “Guidelines”),
stating that tourist hotel enterprises should establish a
management mechanism for energy conservation and
emission reduction, including organization, implementation,
and assessment; establish an independent measurement
system for various types of energy, and conduct statistics and
audits on energy consumption. The “Guidelines” makes detailed
requirements for all aspects of the design and operation process
in terms of hotel design, energy-using equipment, operation
stages, and emission reduction transformation It also requires
green hotels to conduct publicity and emission reduction
guidance to consumers and actively purchase items with
environmental protection certification; quantitative
recommendation standards are set for the comprehensive
energy consumption and water consumption of the hotel.

In 2016, the industry standard “Green Tourism Hotel” was
issued to define the green tourism hotel—green tourism hotel
refers to a hotel that adheres to the concept of sustainable
development, adheres to clean production, maintains hotel
quality, advocates green consumption, uses resources
reasonably, protects the ecological environment, and
undertakes community and environmental responsibilities.
“Green Tourist Hotel” has formulated more detailed evaluation
rules: the evaluation

standards cover eight aspects:

environmental ~ management,  green  design,  energy
management, resource management, pollution prevention and
control, product and service provision, safety and employee
health management, and social responsibility; The evaluation
is divided into two categories of 16 essential inspection items and
seven categories of 150 evaluation items. The open detailed
evaluation guidelines make the tourist hotel have the rule to
follow and can carry out the green transformation more targeted.
It also makes the rating agency scoring criteria more objective
and persuasive, which will be beneficial to the green
transformation of the hotel industry in the long run.

Most of the current standards and regulations on green hotels
in China are still based on qualitative evaluation. Although some
documents provide quantitative data, they are only
recommended standards, and the data lack more theoretical
and empirical data support. There is no detailed and specific

quantification method for the emission measurement of the hotel
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industry in China. The green transformation process of hotels
still needs to establish a sound and complete institutional system
to make further specifications (Geng et al., 2020).

Overview of domestic and foreign
research

In recent years, with the worsening of climate warming, how
to control carbon dioxide emissions, the main greenhouse gas,
and the

measurement of carbon emissions is the basis of quantitative

has attracted attention from all walks of life,

emission reduction. The tourism industry represented by the
hotel industry, as one of the long-term strategic pillar industries
in the industrial structure, has also become a research hotspot in
academia.

However, there are few pieces of literature about carbon
emissions in the hotel industry. This paper also refers to the
measurement methods of building carbon emissions that are
strongly related to the hotel industry and finds that the existing
literature mainly use life cycle assessment method and input-
output method for carbon emission measurement. Filimonau
et al. (2011) pointed out that the life cycle assessment (LCA) is
suitable for the calculation of carbon emissions in the tourism
hotel industry. Some scholars calculated the carbon emissions by
dividing the hotel operation activities. Hu et al. (2015) took “One
night’s hotel stay in a standard room” as an operations cycle and
calculated a five-star hotel by constructing a complete
life cycle of
provision and service completion. Similarly, Michailidou et al.

consumption service preparation, service
(2016) measured the operation stage of Greek hotel industry by
taking a 7-day journey operation as a life cycle. Other scholars
construct the life cycle based on the stage of the hotel. Schwartz
et al. (2018) divided the sources of CO, emission during the
whole life cycle of the hotel industry into five stages: embodied
COy; operations-related CO,; demolition stage; renewables and
recycle stages. Peng et al. (2021) constructed a 50-years full life
cycle from the physicochemical stage, usage stage and exhaust gas
stage. This paper makes a comprehensive reference to these two
piece of literature when establishing the life cycle.

Besides, LCEA (life cycle energy assessment) is a method for
a more detailed classification of energy consumption. At
present, many scholars in China also use this method to
measure the carbon emissions of the hotel industry (Huang
et al., 2015; Chen, 2019; He and Yang, 2019). Scholars in other
countries have also applied this method, Oluseyi et al. (2016)
calculated the hotel CO, emission of electricity powered by
diesel generation in Nigeria; Salehia et al. (2021) found that six
luxury hotels in Iran produced 3-4 times more carbon
emissions from energy consumption than other countries.
Huang et al. (2014) further considered indirect emissions
and used the emission factor method to calculate the carbon
emissions of 21 hotels in Eastern China. Shen et al. (2017) also
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considered carbon dioxide emissions generated by solid waste
treatment in addition to energy consumption emissions.Zhang
and Wu (2019) further calculated the carbon emissions of
various buildings from the embodied carbon emissions of
building materials and the operation stage according to
their uses.

Some scholars also used the input-output method to measure
the carbon emissions of the hotel industry, mainly at the level of
provinces and industries. For example, Li et al. (2021) used the
input-output method and the emission factor method to measure
the carbon emissions generated by the energy consumption of the
hotel industry in various provinces and made an in-depth
analysis of the energy efficiency of the hotel industry.

There are few existing studies on green hotels, and most of
them focus on qualitative analysis. Fu et al. (2019) put forward
suggestions on the operation and development of green hotels
from the aspects of planning and design, construction and
construction,  opening  preparation, daily  operation,
transformation, and expansion. Ke and Leng (2020) sorted out
the life cycle of buildings and proposed a green rating system
based on carbon dioxide emission data, providing some guidance
for future green hotel evaluation standards.

At present, there are many studies conducted on the
measurement of carbon emissions in the hotel industry, but
the field of green hotel carbon emissions is still in theoretical
analysis and qualitative discussion. The “carbon” quantification
policy formulation still needs more empirical support. This paper
uses the data published in the “Ministry of Culture and Tourism
of the People’s Republic of China, 2020” to measure and calculate
the carbon emission reduction of the green transformation of
star-rated hotels in China, which enriches the existing research
related to the green hotel industry.

Calculation of carbon reduction
Data sources

The relevant data of the hotel industry in this article comes
from the “Ministry of Culture and Tourism of the People’s
Republic of China, 2020” published by the National Tourism
Administration, and the emission factor data comes from the
“IPCC (2019),” “Department of Climate Change, National
(2014)”
“Department of Climate Change, National Development and

Development and Reform Commission, and

Reform Commission (2011)”.

Descriptive statistics
Tables 1, 2 summarize the basic information of star-rated

hotels in China and star-rated hotels in major provinces and
cities in China.
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TABLE 1 Basic information on star-rated hotels in China.

Hotel class

Five-star hotel
Four-star hotel

Three-star and below

Number of restaurants

820
2399
5,204

10.3389/fenrg.2022.985336

TABLE 2 Basic situation of star-rated hotels in major provinces and cities in China.

Province

Guangdong
Zhejiang
Shandong
Yunnan
Guangxi
Jiangsu
Sichuan
Beijing
Xinjiang
Henan
Hubei
Gansu
Jiangxi
Liaoning
Hebei
Fujian
Hunan
Shaanxi
Anhui
Guizhou
Inner Mongolia
Shanghai
Shanxi
Qinghai
Tibet
Chonggqing
Heilongjiang
Hainan
Jilin
Ningxia

Tianjin

Total amount Amount

500
454
389

376
366
362
346
344
312
304
293
293

279
272
269
245
217
191
188
179
178
161
151
149
98

91

82

69

of five-star hotel

101
82
34
17
12
78
34
53
14
21
22
2
17
25
24
51
17
16
23
6
12
71
12
2
3
27
6
21
4
0
13

Number of rooms Average
(thousands/set) occupancy rate (%)
264 40.38
4375 39.09
32256 38.02

Amount Amount of three-star

of four-star hotel and below

129 321

168 250

137 283

72 300

106 263

129 169

115 217

102 207

51 281

80 243

80 210

80 222

122 154

67 201

113 148

124 104

60 195

48 205

110 112

68 143

31 148

59 58

50 117

37 139

44 114

45 79

36 107

35 42

32 55

31 51

28 28

Calculation process

Drawing on Schwartz et al. (2018) and Peng et al. (2021),
this paper constructs a full life cycle (in 50 years) from the

two dimensions of building demolition and hotel operation

Frontiers in Energy Research

04

stage. This paper uses the emission factor method to measure
the carbon emissions of each process. Among them, the
carbon emission measurement of traditional hotels draws
on the research results of Huang et al. (2014), the emission
factors of traditional hotels in various star-rated are reported
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TABLE 3 The carbon emission factors of traditional hotels.

Carbon emission sources

Five-star hotel

Construction stage (kgCO2-m™) Construction stage 544.5
Retrofit stage 127.2
Demolition phase 67.3
Waste disposal 1,068.9
Operation stage (kgCO2-m?) Electricity consumption 59.6
Gas consumption 25.6
Water consumption 0.0
Solid waste 0.5
Wastewater 4.8
The average area of hotels (m?) 43,199.6
TABLE 4 The carbon emission factors of green hotels.
Carbon emission sources Qualified
Five- Four-  Three-
star star star
hotel hotel  and
below
Construction Construction stage (kgCO2-m™?) 450.02 400.93 309.89
stage Retrofit stage (kgCO2-m ) 14.84 13.22 10.22
Demolition phase (kgCO2-m™) 5.69 5.07 3.92
Waste disposal (kgCO2-m?) 221 1.97 1.52
Operation stage ~ Comprehensive energy consumption ~ 137.12 122.16 94.42
(kgCO»'m *year™")
Water consumption 0.58 0.43 0.33

(kgCO,room "-day™")

TABLE 5 Carbon emissions in each link of a single traditional hotel.

Carbon emission sources

Construction stage (tCO,)

Operation stage (tCO,)

Total (tCO,)

in Table 3. As shown in Eq. 1, the carbon emissions Ej; of a
single traditional hotel are calculated by accumulating the
product terms of the various activity emission factors R;x

Construction stage 23,522.16
Retrofit stage 5,494.98
Demolition phase 2,907.33
Waste disposal 46,176.01
Electricity consumption 2,574.26
Gas consumption 1,104.93
Water consumption 0.00
Solid waste 23.51
Wastewater 207.66
82,010.85

Frontiers in Energy Research
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Four-star hotel

Four-star hotel

615.9

143.9

76.1

1,209.1

86.2

10.4

0.1

15

44

17,815.8
Standard
Five- Four-  Three-
star star star
hotel  hotel and

below

368.20  343.65 268.98
12.14 11.33 8.87
4.66 435 3.40
1.81 1.69 132
11219 10471 81.95
0.43 0.29 0.19

10,973.45
2,563.49
1,356.31
21,541.81
1,535.44
184.62
1.83
27.42
78.60
38,262.97

star hotel.

10.3389/fenrg.2022.985336

Three-star and below

Three-star and below

611.7
142.9
75.6
1,200.9
94.5
0.7
0.1
25
4.0
3,643.8
Advanced
Five-  Four-  Three-
star star star
hotel  hotel and
below
319.11 28638 195.86
10.52 9.44 6.46
4.04 3.62 2.48
1.57 1.41 0.96
97.23 87.26 59.67
033 0.18 0.12
2,229.03
520.72
275.51
4,375.77
344.20
2.60
037
9.28
14.48
7,771.96

and the average area of each star hotel S;, in which i
represents different activities, and k represents different
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TABLE 6 Carbon emissions of a single star-rated green hotel under different scenarios.

Carbon emission sources Qualified Standard Advanced
Five- Four- Three- Five- Four- Three- Five- Four- Three-
star star star star star star star star star
hotel hotel and hotel hotel and hotel hotel and
below below below
Construction stage ~ Construction stage 19,440.8 7,142.9 1,129.2 15,906.1 6,122.5 980.1 13,785.3 5,102.1 713.7
(tCO,) Retrofit stage 640.9 2355 372 524.4 201.8 323 4545 168.2 235
Demolition phase 245.9 90.4 14.3 2012 77.4 124 174.4 64.5 9.0
Waste disposal 95.6 35.1 5.6 78.2 30.1 4.8 67.8 25.1 35
Operation stage Comprehensive energy 5,923.3 2,176.3 344.0 4,846.3 1865.4 298.6 4,200.2 1,554.5 2174
(tCOy) consumption
Water consumption 67.9 145.7 246.3 49.8 99.3 137.5 38.5 62.9 89.9
Total (tCO,) 26,4145  9,825.9 1776.6 21,606.1  8,396.6 1,465.8 18,7206 69773 1,057.0
TABLE 7 Emission reductions of single hotel greening under different scenarios.
Scenarios Qualified Standard Advanced
Hotel Five-star Four-star Three-star Five-star Four-star Three-star Five-star Four-star Three-star
class hotel hotel and below hotel hotel and below hotel hotel and below
Carbon reduction (tCO,)  55,596.34 28,437.10 5,995.33 60,404.74 29,866.34 6,306.16 63,290.23 31,285.64 6,714.93
TABLE 8 Emission reductions potential of national hotels under different scenarios.
Degree Qualified Standard Advanced
of greening
Hotel Five- Four- Three- Five- Four- Three- Five- Four- Three-
class star star star star star star star star star
hotel hotel and hotel hotel and hotel hotel and
below below below
Carbon reduction potential (million tons ~ 45.589 67.936 30.972 49.532 71.351 32.578 51.898 74.741 34.689
of CO,)
Total (million tons of CO,) 144.497 153.460 161.329
Eu = ZSiX Rix 1) of each star hotels and the number of hotels N, as shown in

Similarly, the emission factors of green hotels in various star-
rated is reported in Table 4. And the carbon emissions Ej; of a
single green hotel are calculated by Eq. 2, j represents different

scenarios.
Ey, = Z SiiX Rijk (2)

The carbon emissions reduction ERy of a single hotel is
calculated by Eq. 3. The emission reduction potential TERjof
hotels in each province is multiplied by the emission reduction
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Eq. 4.
ERy = Ex1 — Eiz
TER, = ) ERi,x N,

3
)

Calculation results

Table 5 shows the carbon emissions of a single traditional
hotel, and it is obvious that the construction stage is the big head
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TABLE 9 Emission reduction of hotels in major provinces under different scenarios.

10.3389/fenrg.2022.985336

Province Qualified (million tons of CO,) Standard (million tons of CO,) Advanced

Five- Four- Three- Total Five- Four- Three- Total Five- Four- Three- Total

star star star star star star star star star

hotel hotel and hotel hotel and hotel hotel and

below below below

Guangdong 5.6152 3.6684 1.9245 112081  6.1009 3.8528 2.0243 11.9779  6.3923 4.0358 2.1555 12.5837
Zhejiang 4.5589 4.7774 1.4988 10.8352  4.9532 5.0175 1.5765 115473 5.1898 5.2560 1.6787 12.1245
Jiangsu 4.3365 3.6684 1.0132 90181  4.7116 3.8528 1.0657 9.6301  4.9366 4.0358 1.1348 10.1073
Shandong 1.8903 3.8959 1.6967 74828  2.0538 4.0917 1.7846 79301  2.1519 4.2861 1.9003 8.3383
Beijing 2.9466 2.9006 1.2410 7.0882  3.2015 3.0464 1.3054 75532 3.3544 3.1911 1.3900 7.9355
Fujian 2.8354 3.5262 0.6235 6.9851  3.0806 3.7034 0.6558 74399  3.2278 3.8794 0.6984 7.8056
Sichuan 1.8903 3.2703 1.3010 6.4615  2.0538 3.4346 1.3684 6.8568  2.1519 3.5978 1.4571 7.2069
Shanghai 3.9473 1.6778 0.3477 59729  4.2887 1.7621 0.3658 6.4166  4.4936 1.8459 0.3895 6.7289
Hebei 1.3343 3.2134 0.8873 54350  1.4497 3.3749 0.9333 57579 1.5190 3.5353 0.9938 6.0481
Jiangxi 0.9451 3.4693 0.9233 53377  1.0269 3.6437 0.9711 56417 1.0759 3.8168 1.0341 5.9269
Guangxi 0.6672 3.0143 1.5768 52583 0.7249 3.1658 1.6585 55492 0.7595 33163 1.7660 5.8418
Anhui 1.2787 3.1281 0.6715 50783  1.3893 3.2853 0.7063 53809 14557 3.4414 0.7521 5.6492
Henan 1.1675 2.2750 1.4569 48994 12685 2.3893 1.5324 51902 13291 2.5029 1.6317 5.4637
Yunnan 0.9451 2.0475 1.7986 47912 1.0269 2.1504 1.8918 50691  1.0759 2.2526 2.0145 5.3430
Hubei 1.2231 2.2750 1.2590 47571 13289 2.3893 1.3243 50425 13924 2.5029 1.4101 5.3054
Liaoning 1.3899 1.9053 1.2051 45003 1.5101 2.0010 1.2675 47787 15823 2.0961 1.3497 5.0281
Xinjiang 0.7783 1.4503 1.6847 39133 0.8457 1.5232 1.7720 41409 0.8861 1.5956 1.8869 4.3685
Hunan 0.9451 1.7062 1.1691 3.8205  1.0269 1.7920 1.2297 4.0486 10759 1.8771 1.3094 4.2625
Gansu 0.1112 2.2750 1.3310 37171 0.1208 2.3893 1.4000 39101 0.1266 2.5029 1.4907 41201
Shaanxi 0.8895 1.3650 1.2290 34836 0.9665 1.4336 1.2928 3.6928  1.0126 1.5017 1.3766 3.8909
Chongging 1.5011 12797 0.4736 32544 1.6309 1.3440 0.4982 34731 1.7088 1.4079 0.5305 3.6472
Guizhou 0.3336 1.9337 0.8573 31246 0.3624 2.0309 0.9018 32951 03797 2.1274 0.9602 3.4674
Shanxi 0.6672 1.4219 0.7015 27905  0.7249 1.4933 0.7378 29560  0.7595 1.5643 0.7856 3.1094
Inner 0.6672 0.8816 0.8873 24360 0.7249 0.9259 0.9333 25840  0.7595 0.9699 0.9938 2.7231
Mongolia
Hainan 1.1675 0.9953 0.2518 24146 12685 1.0453 0.2649 25787 13291 1.0950 0.2820 2.7061
Tibet 0.1668 12512 0.6835 21015 0.1812 1.3141 0.7189 22142 0.1899 1.3766 0.7655 2.3319
Heilongjiang ~ 0.3336 1.0237 0.6415 1.9988  0.3624 1.0752 0.6748 21124 03797 1.1263 0.7185 2.2245
Qinghai 0.1112 1.0522 0.8334 1.9967  0.1208 1.1051 0.8766 21024 0.1266 1.1576 0.9334 2.2175
Tianjin 0.7228 0.7962 0.1679 1.6869  0.7853 0.8363 0.1766 17981  0.8228 0.8760 0.1880 1.8868
Jilin 0.2224 0.9100 0.3297 14621 02416 0.9557 0.3468 15442 02532 1.0011 0.3693 1.6236
Ningxia 0.8816 0.3058 1.1873 0.9259 0.3216 1.2475 0.9699 0.3425 13123

of the whole emission in a hotel’s life circle. From the perspective
of the operation stage, electricity consumption is the main carbon
emission source of the single hotel in all the star levels.

Table 6 shows the calculation results of carbon emissions
under three different conditions: qualified, standard and
advanced for a single green hotel of each star class.

Finally, the carbon emission of the green hotel is subtracted
from those of the traditional hotel and obtain the carbon emission
reduction potential of the traditional hotel in different scenarios as
shown in Table 7. Compared between different hotel types, the
emissions of five-star hotels are generally higher than that of four-
star hotels, and the emissions of four-star hotels are higher than
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those of hotels below three stars. Among them, the emission
reductions of a single five-star hotel are 55,596.34tCO,,
60,404.74tCO,, and 63,290.23tCO,
standard, and advanced levels respectively. While the emission

under green qualified,

reduction potential of a single three-star hotel and below is the
smallest, with an emission reduction ranging from 5,995.33 to
6,714.93 tons. This is in line with common sense. Traditional
five-star hotels have luxurious decoration, large scale and
complete supporting facilities, and their carbon emissions are
large in the construction process. In the operation process, five-
star hotels often pay attention to the quality of service obtained by
customers, and the amount of carbon dioxide produced by energy
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Carbon reduction potential of hotel industry in major provinces (based on green qualification level).

consumption is also more than others. However, for low-star
traditional hotels, the scale of the hotel is limited, and the
carbon emission in the construction and operation process is
comparatively low. In terms of carbon reduction, the five-star
hotel may conduct more thorough green operation due to
goodwill consideration. The first zero-carbon hotel in China,
Songzanrinka Hotel, is also a five-star hotel. While three-star
hotels may be slightly weaker in terms of transformation power
and financial ability. But the difference between the standards
followed by five-star hotels and three-star hotels is relatively
small, so the carbon reduction potential of five-star hotels is
much higher than that of other star hotels.

This paper also calculates the carbon emission reduction of the
national hotel green transition based on the “Ministry of Culture
and Tourism of the People’s Republic of China, 2020” data, and the
results are shown in Table 8. It is obvious that the emission
reductions at the greening qualified level of the national five-star,
four-star, and three-star and below hotels are 45.589 million tons,
67.936 million tons, and 30.972 million tons respectively; when
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reaching the standard green level, the estimated emission reductions
of three kinds of hotels are 49.532 million tons, 71.351 million tons
and 32.578 million tons; when reaching the advanced green level,
the national five-star, four-star, and three-star and below hotels are
expected to reduce emissions by 51.898 million tons, 74.741 million
tons and 34.689 million respectively. According to the previous
research results, a single traditional hotel of five-star has the greatest
emission reduction potential. But the amount of four-star, three-star
and below hotels in China far exceeds that of five-star hotels, which
makes the national four-star hotels have the largest emission
reduction potential in the overall green transformation process,
followed by five-star hotels, and three-star hotels and below, no
matter the level of greening is.

Finally, this paper calculates the total carbon reduction
through the green transformation of star-rated hotels in major
provinces and cities across China. The results are shown in Table 9.
It can be seen that Guangdong, Zhejiang, and Jiangsu provinces
rank in the top three in terms of emissions reduction potential
during the green transformation of the hotel industry in Chinese
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major provinces. The number of hotels in these three provinces is
higher than that in other regions due to the influence of the
regional economy and tourism (Chen et al, 2017), and the
corresponding carbon reduction potential also ranks high.
When reaching the green qualified level, the total emission
reductions numbers of the five-star, four-star, and three-star
and below hotels in the three provinces are 11.2081, 10.8352,
and 9.0181 million tons of CO,; when the green standard level is
reached, the total emission reductions of those provinces are
11.9779, 11.5473, and 9.6301 of COy
10.1073 million tons of CO,. The five-star hotels in Guangdong
province have the greatest emission reduction potential for the

million tons

green transformation process. When reaching the green qualified,
green standard, and green advanced level, the carbon reduction
amounts are 5.6152 million tons of CO,, 6.1009 million tons of
CO,, and 6.3923 million tons of CO,, correspondingly. Since the
number of four-star hotels is more than that of five-star hotels in
the two provinces, four-star hotels’ overall carbon reduction
potential ranks first among all the star-rated hotels. In order to
make the data better presented, we draw a GIS map (Figure 1) of
the carbon reduction potential of hotels in major provinces by
taking reaching the green qualification level as an example since
under other situations the maps are very similar to this one.

Conclusion and policy implication

(1) The research results show that the hotel’s construction stage
and energy consumption are the major focus on emission
reduction in a single hotel’s life cycle. Construction emission
reduction is mainly for establishing new hotels, and the

should put

requirements, such as developing more environmentally

management  agencies forward  stricter
friendly standards so as to motivate hotel owners to select
energy-saving and green design schemes, use recyclable
building materials, and introduce new low-carbon technical
equipment to complete the construction process. In terms of
reducing energy consumption, also requires the joint efforts of
the hotel itself and the management department. On the one
hand, it is necessary to purchase environmental protection and
energy-saving equipment, and to cultivate the energy-saving
and environmental protection awareness of hotel service
personnel; on the other hand, relevant departments need to
reduce the supply of fuel for power generation in a reasonable
way, to establish and improve the clean energy supply system,
promote the scope of clean energy application, and speed up
the realization of the green operation in the hotel industry.
(2) According to the overall carbon reduction calculation results
of all the star-rated hotels, four-star hotels and five-star hotels
have high carbon emissions. When formulating the carbon
reduction policy of the hotel industry, these high-star hotels
should also focus on carbon reduction, and then gradually

implemented it in three-star and below hotels. In addition, the
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emission reduction potential of hotels in different provinces
also varies greatly, and the management departments should
adopt measures to local conditions, and promote the carbon
reduction work of hotels orderly. Such as setting up some pilot
areas in Guangdong, Zhejiang, and Jiangsu, the three major
provinces of the hotel industry emissions, establishing a
complete carbon emissions measurement mechanism,
organizing professional teams to assess the management
facilities and management of low carbon performance of
local hotels regularly, and building a trading platform for
the hotels to purchase quotas for unavoidable carbon
emissions. In the future, this series of carbon reduction

action plans will be further extended to the whole country.

Research limitations and discussion

The limitations of this study are concentrated in two aspects, one
is the lack of time trend dynamic research, and the other is the lack of
considering the difference in emission reduction potential of the
same star hotels. This paper only calculates the carbon emission
reduction potential of the hotel industry statically based on the
statistical data of 2020 and does not analyze the emission reduction
trend of the hotel industry from the time dimension. Scholars can
continue to study the dynamic changes in carbon emission reduction
in the hotel industry. In addition, due to the difficulty in obtaining
data, this paper only calculates carbon emission reduction based on
the average level of star-rated hotels. However, in reality, there may
be great differences in the carbon emissions of the same-star hotels,
and the carbon emission reduction potential of each-star hotel
should also be a reasonable interval. The future calculation can
do more in-depth subdivision research in this aspect.
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