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Abstract: In recent years, the concept of sustainability has gained rapid attention in global initiatives, 
including in research endeavours where concerns over sustainability remain key. Notably, the hotel 
industry in the hospitality sector has jumped on the bandwagon of sustainable development.  
However, little is known about the tools of measuring green indicators governing the sustainable 
practices of the global hotel industry. This paper aims to review and summarise the current literature 
on sustainability indicators in hotels using a systematic literature review. Through a systematic search 
of articles published in the Scopus database until May 2020, this study contributes to the body of 
knowledge by introducing and categorising the existing sustainability indicators used within the 
hotel sector. Furthermore, it highlights the trends and practices of sustainability indicators in hotels. 
This work's findings can help hotel managers to identify sustainability practices that can be adopted 
for hotel operations to reduce water and energy  consumption as well as to obtain better economic  
and social results.
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Introduction

Based on the report of the Club of Rome released in the early 1970s, The Limits of 
Growth, physical resources available on the earth are not inadequate and mankind will 
face ecological boundaries soon. In the 1980s, the sustainable development concept 
first became known (Tomislav, 2018). In 1987, the Brundtland Report titled Our 
Common Future which was published by the United Nations World Commission 
on Environment and Development (WCED) provided a definition for sustainable 
development. According to this definition, sustainable development is “…meeting 
the needs of the present without compromising the ability of future generations 
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to meet their own needs” (Emas, 2015; Mensah, 2019). Additionallly, The United 
Nations Conference on Environment and Development (UNCED) introduced 
Agenda 21 in 1992. Agenda 21 highlights that one of the fundamental requirements 
of achieving sustainable development is broad public participation in decision 
making (Grubb, Koch, Thomson, Sullivan, & Munson, 2019). Subsequently, in 
2001, the Millennium Development Goals (MDGs) were formulated and approved 
by United Nations (UN). The aim of these goals is to ensure that the world will be a 
better liveable place by 2015 (Kumar, Kumar, & Vivekadhish, 2016).

More recently, Tourism and the Sustainable Development Goals – Journey to 
2030 was adopted by the United Nations World Tourism Organization (UNWTO) 
as an extension of the MDGs, in which the goals and objectives are to be fulfilled 
by 2030 (Chaudhuri, 2015). One of the essential part of the 2030 Agenda is the 
Sustainable Development Goals (SDGs). The 2030 Agenda offers a set of goals and 
guidelines to all countries for addressing sustainability development requirements 
(Scholz & Brandi, 2017). In the same way, SDGs consist of a set of goals, targets, 
and indicators stated by the members of UN to guide countries in shaping their 
policies and agendas for the coming years.

As concerns over the lasting impacts of industrial systems grow, the necessity for 
various economic players today to incorporate sustainability and green practices in 
their strategies has become more vital than ever (Caldera, Desha, & Dawes, 2019). 
The hospitality industry too significantly impacts the environment, through water 
consumption, solid, energy and hazardous waste creation, as well as the use of 
consumable and durable goods (Upadhyay, Vadam, & Mohan, 2013). Hotels, as a 
subsector of hospitality, consume large quantities of energy and natural resources, as 
well as produce different types of waste (Alipour, Safaeimanesh, & Soosan, 2019). 
Thus, it is essential to balance the need for economic growth and the exploitation 
of natural resources. Consequently, sustainability has become a vital and necessary 
factor, not only for safeguarding the natural environment, but also for maintaining 
the competitive performance of this industry. In addition to the above-mentioned 
challenges, the unexpected crisis of the COVID-19 pandemic has been one of the 
most impactful events of the 21st century and has placed a tremendous strain on all 
the industries across the world. Consequently, the hospitality industry has been hit 
hard with a significant economic downturn caused by the global pandemic (Baum & 
Hai, 2020). It has led to an unprecedented global emergency crisis with serious impacts 
on the hospitality sector as hospitality and tourism operations of many countries and 
international travel were virtually shut down (Gursoy & Chi, 2020).

The World Health Organization (WHO) announced the COVID-19 outbreak as a 
global pandemic on January 30, 2020. The pandemic to date has had negative impacts 
on all international healthcare systems and almost all aspects of human life (Chakraborty 
& Maity, 2020). The hotel industry was no exception as the COVID-19 pandemic 
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affected hotel management strategies and operations badly. Revenues went down forcing 
the industry to lay off or reduce workforce, put hotel operations on hold temporarily, and 
in some cases, permanent closure (Smart, Ma, Qu, & Ding, 2021). Research shows that 
only a few of the hotel chains or businesses were equipped to withstand this unanticipated 
crisis  and managed keep their operations afloat (Hao, Xiao, & Chon, 2020). Many hotel 
proprietors  need to to re-evaluate their usual business and operational performance and 
revise or develop sustainable strategies in order to address the safety requirements of their 
guests and staffs. This can lead to restoring their customers’ confidence in hotels which 
are currently underperforming (Sharma, Shin, Santa-Maria, & Nicolau, 2021). Hence, 
sustainable development strategies and related measuring tools need to be revised and 
updated accordingly to help the industry face and overcome this new global crisis and its 
consequences.

In the context of sustainable development, measuring tools are needed to understand 
the negative effects on the environment as well as enable monitoring and assessment to 
provide the necessary information needed for sustainable tourism (Liu, Zhang, Wang, & 
Xu, 2018). Hence, the need for developing sustainability indicators. In fact, international 
organisations including NGOs and various countries, advocate the development of 
sustainability indicators (García Mestanza, Cerezo Medina, & Cruz Morato, 2019).  

Sustainability indicators are defined as “the set of measures that provides 
information for better understanding of the link between the impact of tourism 
on the cultural and natural setting that takes place, and on the cultural and natural 
setting in which this takes place, and on which it is strongly dependent” (Brebbia & 
Favro, 2014, p. 136). Since the indicators provide essential information for decision 
making related to sustainable hotel management, this study aims to review literature 
related to sustainability indicators in hotels and categorise them  according to the 
three main pillars of sustainability. More specifically, through a systematic review of 
studies on sustainability indicators in the hotel industry, this study hopes to attain 
three objectives: (1) What are the trends of existing sustainability indicators in 
hotels? (2) How are the existing sustainability indicators in hotels categorised? and 
(3) How can these indicators be used in sustainability evaluation?  This study  aims 
to implement a comprehensive investigation of the status of sustainability indicators 
in hotels which is currently lacking in the extant literature. Therefore, publications 
from important databases for tourism and hospitality were selected for analysis to 
provide an overview of the trends in this research domain. 

Literature Review

Sustainability in Hospitality

Over the last few decades, sustainable development practices have become widely 
recognised and globally supported by many tourism organisations (Verma & Chandra, 
2018). After the Brundtland Commission report (see Brundtland, 1987), numerous 
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institutions and organisations locally and globally began conducting studies to identify 
sustainability and sustainable development (Verma, 2019). According to WCED, 
sustainable development is defined as “development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs” (1987). 
Studies on sustainability have examined the various operations and activities within 
the hospitality industry, including restaurants (Raab, Baloglu, & Chen, 2018), hotels 
(Nam, Lo,  Yeung, & Hatter, 2020), cruises (Jiménez, Perea-Medina, Andrade, & Nebot, 
2018), and tourism (MacKenzie & Gannon, 2019). The hospitality industry contributes 
negatively to the environment as it consumes large quantities of energy and water, 
consumable and durable goods, as well as produces large amounts of solid and hazardous 
waste (Mele, Molina Gomez, & Garay, 2019). Consequently, it has become crucial for 
the industry to adopt sustainability practices to maintain natural resources and protect 
the quality of the environment by taking initiatives to reduce waste, and the consumption 
of water, energy and other natural resources (Abaeian, Yeoh, & Khong, 2014).

Sustainability in Hotels

The hotel industry offers many job opportunities in the tourism sector. It has a significant 
impact on the development of destinations or regions where it operates (Segarra-Oña, 
Peiró-Signes, Verma, & Miret-Pastor, 2012). On the other hand, hotels also have high 
energy and water consumption for heating, ventilating, and air conditioning (HVAC) 
operations, fuel, lighting, bathrooms, laundry and other general operations (cleaning, 
irrigation, and maintenance) (Meeroff, Scarlatos, Bloetscher, & Sobel, 2020). The 
industry is also a significant contributor of CO2 emissions, as well as air, soil, and 
water pollution (Weng, Chen, & Chen, 2015). Additionally, hotels produce large 
amounts of solid, and hazardous waste as well as use large quantities of durable and 
consumable goods (Lye, Ofori, Lee, Savage, & Ting, 2010). Some of the solid wastes 
include batteries, furniture, bulbs, appliances, disposal of paper, equipment, and more 
(Stottler, 2015). Therefore, it is essential to balance resource consumption to support 
economic growth and secure regional natural resources as well as maintain quality of 
life and development (Blancas, Lozano-Oyola, González, & Caballero, 2016). 

Further, sustainability is a vital and crucial factor, not only to safeguard the 
natural environment, but also to maintain the competitive edge of the hotel industry 
(Rodríguez-Antón,  del Mar Alonso-Almeida, Soledad Celemin, & Rubio, 2012). 
The paradigm of sustainability is complex, incorporating environmental, economic 
and social dimensions. The social dimension is defined via satisfaction level, social 
well-being, and stakeholder relations while the economic aspect involves economic 
benefits to all stakeholders, employment, income-earning and profitability. Lastly, 
the environmental dimension concerns the extent of natural resource consumption, 
recycling and reuse, land use, and pollution (Blancas et al., 2016; Ghoochani,  
Ghanian, Khosravipour, & Crotts, 2020).
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Based on literature, the hotel industry implements a myriad of management 
strategies for sustainability practices using several models and theories such as Loyal 
Chain Stages Theory, Perceived Hotel Performance of Green Management, green 
marketing, greenwashing and Sustainable Hotel Building Model (Abokhamis 
Mousavi, Hoşkara, & Woosnam, 2017; Verma & Chandra, 2018). According to these 
strategies, hotels should practice waste reduction and recycling through green practices 
such as using refillable dispensers, recycled materials, durable items, and reducing or 
eliminating disposable products (Verma & Chandra, 2016). Moreover, water saving 
can be done through eco-friendly products and practices including use of low-flow 
sinks, low-flow toilets, intelligent showerheads, recycling of grey water, efficient water 
appliances, and good sanitation practices (Mensah & Dei Mensah, 2013). 

Also, energy conservation management strategies include green practices such 
as using key cards to turn off and on the electricity in rooms, controlling lighting 
using occupancy sensors, setting temperatures of internal rooms and other places 
properly, and utilising green energy from wind, solar, rain, and waves as sources 
of renewable energy (Hart & Dowell, 2011). Being environmentally responsible 
offers many opportunities for improving customer retention rate and developing 
positive customer attitude (Ha, 2017). This is because the global awareness of 
environmental issues and their effect on the quality of life of current and future 
generations is increasing. Hence, more and more customers prefer to choose hotels 
that provide environmental products and services (Wei, Chiang, Kou, & Lee, 2017). 
This enhances the loyalty of existing customers and changes customers’ attitude and 
behaviour in choosing a hotel to stay. At the same time, green management strategies 
adopted by hotels also play an important role in inculcating customers’ consciousness 
about their responsibilities in taking care of the environment. 

Aside from green management, green marketing is also essential in addressing 
environmental issues caused by waste. Green marketing strategies can help companies 
reduce costs in the long run to establish product market segments. The growing 
demand for green products or services “drives firms to develop green marketing 
strategies to show consumers their good corporate image and social responsibility” 
(Bibi, 2019). This in turn has led to the phenomenon of greenwashing. The term 
“greenwashing” was first used by environmentalist Jay Westerveld when objecting to 
hoteliers’ practice of placing notices in hotel rooms which ask  guests to reuse towels 
to “save the environment”. Westerveld noted that there was not much to suggest that 
the hoteliers were interested in reducing their environmental impacts and that their 
interest in washing fewer towels seemed far more motivated by a concern to save 
costs rather than the environment (Watson, 2017). 

Greenwashing is defined as “the act of misleading consumers regarding the 
environmental practices or the environmental performance of a company and positive 
communication about environmental performance” (Mitchell & Ramey, 2011). 
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Previous studies on greenwashing with day-to-day practices such as towel reuse and 
energy conservation have been limited (Rahman, Park, & Chi, 2015). The ubiquitous 
towel reuse program implies that the hotel is concerned about conserving water, when 
in reality, it is merely trying to reduce laundry expenses (Garza, 2010). However, many 
hoteliers acknowledge that implementing green activities can improve profitability and 
customer retention. This also establishes the perception of better social responsibility 
and builds stronger reputation (Rodríguez-Antón et al., 2012).

Furthermore, hotels companies continually practise ethical behavior, and 
contribute to economic development. The industry works on raising the quality of 
life of hotel staffs and their families. Additionally, it supports the local communities 
and society as well (Kim, Barber, & Kim, 2019). Some sustainability practices include 
local initiatives associated with poverty alleviation and education (Brazytė, Weber, & 
Schaffner, 2017), charitable donations, employee health and safety (Fatoki, 2019), 
professional development and training, equal opportunities and diversity, pay equity 
(García Mestanza et al., 2019), volunteerism (Ghoochani et al., 2020), establishing 
long-term partnerships with suppliers, treating all consumers equally, providing 
high-quality services and products, and a safe environment for consumers, as well as 
organising activities with local communities (Xu, Chan, & Lam, 2013).

Sustainability Indicators in Hotels

The sustainability indicators adopted by UNCED in Rio de Janeiro in 1992 (Li & 
Mathiyazhagan, 2018) is defined as “the set of measures that provide the necessary 
information to better understand the links between the impact of tourism on the 
cultural and natural setting in which this takes place and on which it is strongly 
dependent” (Blancas, Lozano-Oyola, & González, 2015). Sustainability indicators can 
help in evaluating and monitoring sustainable development in tourism, identify the 
positive and negative impacts of tourism as well as provide empirical information to 
help policymakers and stakeholders make better decisions and take effective actions 
(Kristjánsdóttir, Ólafsdóttir, & Ragnarsdóttir, 2018). In recent years, several approaches, 
tools, and assessment frameworks were developed to measure the sustainability of 
hotels in diverse destinations globally and have since, been extensively expanded 
(Blancas, Lozano-Oyola, González, & Caballero, 2018). For instance, the economic 
indicators developed by the World Tourism Organization (WTO) (2004) followed 
by the European Union’s (EU) (2013) economic indicators, measure the economic 
performance of the hotel (Jurigová, Tučková, & Kuncová, 2016). Some systems were 
developed specifically for the hotel industry, such as Green Key (Rambodagedara, 
Silva, & Perera, 2015) and European Eco-Label for tourist accommodation services 
(Duglio, Ivanov, Magliano, & Ivanova, 2017). Moreover, several certifications provide 
hotels with sustainability standards for evaluating and benchmarking performance 
while achieving industry-wide recognition for their efforts (Levy & Park, 2011).
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Method

The systematic literature review method is one of the common practices in social science, 
particularly in the hospitality and tourism research domain (Gomezelj, 2016). This 
systematic review was conducted by following the reporting checklist of the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Liberati et al., 
2009). PRISMA  is a protocol used in conducting systematic reviews. It contains a 27-
item checklist and a four-phase flow diagram. PRISMA was developed by a group of 
researchers in the medical field to improve the accuracy and increase the transparency 
of literature reviews. This protocol was selected for this study due to its capability of 
increasing consistency across reviews, its flexible use in multiple disciplines instead of 
just the medical field, and in recognition of its comprehensiveness (Liberati et al., 2009). 

For the purpose of this systematic literature review, a comprehensive literature 
search was performed on the Scopus database to identify all the related papers 
published in tourism and hospitality journals until the end of May 2020. The Scopus 
database was selected as it is one of the largest and highest quality abstract and online 
citation databases of peer-reviewed literature  (Santos, Cardoso, Araújo-Vila, & Fraiz-
Brea, 2020). The English language was used for the search since English is the major 
language used in international publishing journals (Rao, 2019). For this study, a 
manual comprehensive literature search was done for relevant studies in Hospitality 
and Tourism. A keyword search was conducted using Scopus’ advanced search 
feature (TITLE-ABS-KEY (sustainability AND indicators AND in AND hotels) 
OR TITLE-ABS-KEY (sustainable AND indicators AND in AND hospitality). 
The search resulted in 76 articles from the hospitality and tourism journals listed in 
Scopus. The records of the identified articles were exported to an MS Excel sheet, 
including the title, abstract, keywords, author(s)’ names, journal name, and year of 
publication. These publications were then filtered by screening the titles and abstracts 
of all records manually to identify related articles as per the objectives of the study. 
Articles were excluded and included based on some criteria; the exclusion of articles 
was done in two steps.

 In the first step, through the screening of the titles and abstracts, 15 articles 
were excluded because they were not related to tourism and hospitality. In the second 
step, full papers were downloaded and carefully read. A total of 23 articles were 
excluded at this stage as the articles did not include the word “Hotel” in the context 
of sustainability indicators. Furthermore, another seven articles were excluded as they 
were not indexed in Scopus and two for duplication. As a result, a final tally of 29 
articles were retained from 19 journals. The title, abstract, and content of the articles 
were subjected to content analysis for categorisation. Each article was examined 
carefully to ensure that they were indeed studies on sustainability indicators in the 
hotel industry. The PRISMA flow process is shown in Figure 1. 
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Figure 1. Flow chart of the systematic literature review process

Results and Discussion

According to the analysis, 29 relevant articles were published on sustainability indicators 
of hotels. Table 1 summarises the journals’ names, year of publication, and the number of 
articles published. The analysis also reveals that the studies about sustainability indicators 
of hotels were published from 2010 onwards, and the number of publications had 
significantly increased over the past years. The majority of the articles (86.2 %) were 
published in in 2013 and onwards, while only 13.8% were published before 2013. 

Table 1. A summary of the names of journals, year of publication and number of articles
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Journal 2010–
2012

2013–
2015

2016–
2018

2019–
2020 Total

Entrepreneurship and Sustainability Issues 1 1
African Journal of Hospitality, Tourism 
and Leisure 

1 1

Journal of Quality Assurance in 
Hospitality & Tourism 

1 1

An International Journal of Tourism and 
Hospitality Research 

1 1

Science of the Total Environment 1 1
Environment, Development and 
Sustainability

1 1

Croatian Economic Survey 1 1
Journal of Travel & Tourism Marketing 1 1
Journal of Security and Sustainability 
Issues

1 1

Ecological Indicators 1 1
Tourism Management 2 2
Economic Journal 1 1
International Journal of Sustainable 
Development and Planning

1 1 2

Journal of Sustainable Tourism 1 1 2
Journal of Green Building 1 1
Journal of Facilities Management 1 1
Tourism Recreation Research 1 1

Total 29

The journal with the highest number of articles on hotel sustainability indicators 
was Sustainability (24.1%), followed by Cleaner Production, Journal of Sustainable 
Tourism, International Journal of Sustainable Development and Planning, and Journal 
of Tourism Management (each at 6.9%). The remaining 14 journals published at 
least one article on hotel sustainability indicators (3.4%) (Entrepreneurship and 
Sustainability Issues, African Journal of Hospitality, Tourism and Leisure, Journal of 
Quality Assurance in Hospitality & Tourism, An International Journal of Tourism and 
Hospitality Research, Science of the Total Environment, Environment, development and 
sustainability, Croatian Economic Survey, Journal of Travel & Tourism Marketing, 
Journal of Security and Sustainability Issues, Ecological Indicators, Economic Journal, 
Journal of Green Building and Journal of Facilities Management).

Table 1 (con’t)
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Figure 1. Summary of journals and articles on hotel sustainability indicators (%) 

Overall, based on the literature review, sustainability indicators in the hotels can 
be classified into four categories, that is, environmental, economic, socio-cultural, 
and management. Of the 29 reviewed articles, 17 examined one dimension of 
sustainability (Alipour et al., 2019), while the remaining 12 examined more than 
one dimension (Verma & Chandra, 2018).

Environmental Sustainability Indicators 

Based on the reviewed articles, the majority of the articles focused on environmental 
issues. A total of 16 articles developed new or used existing environmental indicators. 
Table 2 shows 143 environmental indicators that were identified from the articles. 
These environmental indicators can be classified further into sub-categories, 
including resource consumption (water use, material use, energy use), conservation 
of resources (energy conservation, water conservation) and pollution (greenhouse gas 
and CO2 emission). 

Environmental sustainability indicators are useful for measuring consumption 
of raw materials such as water, energy, and use of renewable energy sources. Also, 
they are useful for measuring the amount of waste generated and emissions. Hence, 
environmental indexes are beneficial for identifying and measuring the impacts of 
hotels on the environment  (França, da Silva, & Marques Júnior, 2003). To help 
hotels monitor their environment sustainability activities, hotels should predefine 
environmental  indicators such as electricity consumption, water consumption, 
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consumption of cleaning products, number of employees participating in 
environmental protection programmes, number of hotel initiatives to prevent 
pollution, and the method of waste management. The cost savings of efficient 
consumption of energy, and water resources, recycling, as well as waste management 
should be taken into account when testing the performance of the hotels, to see if 
the goals and expected results have been met based on the predefined environmental 
sustainability indicators. The environmental performance indicators in hotels can 
also assist managers by providing relevant information of whether or not their goals 
and plans were achieved. Moreover, it allows hotels to make some comparative 
measures to evaluate their performance with other hotels. 

Environmentally sustainable practices benefits hotels by adding value to their 
business , for example, by reducing cost and enhancing the safety and health of hotel 
staffs and guests.  Additionally, it has a significant contribution to efficient resource 
management and guest satisfaction (Smith, Choy, Chong, & Verma, 2015). In recent 
years, tourists have become more aware and interested in the environmental cause 
and are increasingly making environment friendly choices such as picking hotels that 
practice environmental sustainability; this has now become a mainstream trend (Ayuso, 
2006). Thus, hotels must review basic and specialised criteria and indicators when 
choosing environmental sustainability indicators, depending on the characteristics and 
features of their business and the environments in which they operate.

 Environmental sustainability indicators can also be used to help determine the 
efficiency of adopting environmental sustainability into practice. It assists hotels to 
enhance their business and performance in the future. The results of this study reveal 
that hotels apply environmental sustainability practices that are primarily focused 
on reduction of water and energy consumption and waste, increased purchase 
of environmental-friendly products, and reduction of environmentally harmful 
products (Styles, Schoenberger, & Galvez-Martos, 2015; Pirani & Arafat, 2016; Oz, 
Sogut, & Karakoç,  2018). These practices directly lead to cost reduction and greater 
guest  satisfaction (Smith et al., 2015). In addition, other advanced environmental 
practices are also utilised such as energy-efficient appliances, cleanliness standards 
of the bathroom, solar water heating, organic products, non-conventional energy 
sources, towel reuse etc on the basis of a long-term environmental approach.

Table 2. A summary of environmental indicators

Environmental indicators Author(s) (year 
of publication) 

•	 Total	fuel	consumption	
•	 Air	pollutant	emissions

Li et al. (2020)
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Environmental indicators Author(s) (year 
of publication) 

•	 Hotel	holds	environmental	protection	awareness	programs	for	 
the community. 

•	 Records	of	these	programs	are	listed	and	managed
•	 There	is	an	environmental	awareness	programme.	
•	 Native	and	endemic	plants	obtained	from	sustainable	sources	 

have been used in landscaping and decoration, avoiding exotic 
and invasive species 

•	 Chemicals	especially	those	in	bulk	amounts,	are	stored	and	
handled in accordance with appropriate standards

•	 Organisation	uses	green	procurement	criteria	
•	 Total	direct	and	indirect	greenhouse	gas	emissions	are	monitored	

and managed 

Alipour et al. 
(2019)

•	 Normative	environment
•	 Specific	environmental	sustainability	policy
•	 Regulative	environment
•	 Cognitive	environment	
•	 Overall	commitment																																			
•	 Energy	usage	
•	 Carbon	emissions	
•	 Food	and	catering	
•	 Pollution	avoidance

Junaedia (2020)

•	 Reduced	resource	consumption	
•	 Increased	recycling	of	materials
•	 Improved	efficiency	of	raw	materials
•	 Increased	overall	reputation	in	respect	to	products	and	services	

Fatoki  (2019)

•	 Green	marketing
•	 Green	word-of-mouth	
•	 Green	attitudinal	loyalty	
•	 Green	trust

Mele et al. 
(2019)

•	 Pressure	per	room
•	 Kg	CO2 eq for transport 
•	 Water	consumption
•	 Waste	generation
•	 Kg	CO2 eq for accommodation
•	 Pressure	per	m2

•	 Pressure	per	guest	night	

Michailidou, 
Vlachokostas, & 
Moussiopoulos 
(2015)
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Environmental indicators Author(s) (year 
of publication) 

•	 Conserving	biodiversity
•	 Ecosystems	and	landscapes
•	 Employee	environmental	awareness
•	 Reducing	pollution
•	 Employee	environmental	training
•	 Collaboration	with	NGOs
•	 Conserving	resources
•	 Environmental	communication

Alipour et al. 
(2019)

•	 Nature	indicators	(Hotel	surroundings,	clean	air,	sky,	disconnection,	
nature noise, plants, trees, flowers, rivers, waterfalls) 

•	 River	indicators	(Clean	water,	hiking,	outdoor	activities,	hiking	
trails, forests)

•	 View	indicators	(Rooms,	no	buildings,	landscape,	sunrise,	
mountains, sun)

•	 Local	tradition	indicators	(No	urban	areas,	local	products,	
traditions, local food, local restaurants)

•	 Installation	indicators	(Ancient,	unsustainable,	digital	documents)
•	 Air	indicators	(Pure,	large	spaces,	no	pollution)
•	 Excursion	indicators	(Hiking,	groups	of	visits,	kayaking)
•	 Noise	pollution	indicators	(Noise,	music,	people	agglomeration)
•	 Sustainable	energy	indicators	(Energy	efficiency,	empty	areas,	solar	

panels, self-efficiency)  

Saura, Reyes-
Menendez, & 
Alvarez-Alonso 
(2018)

•	 Energy	conservation
•	 Recycling
•	 Reduced	energy	consumption
•	 Water	conservation	
•	 Use	of	non-conventional	energy	sources
•	 Organic	product	usage	
•	 Green	certification	
•	 Global	warming	
•	 Reduced	water	consumption
•	 Local	purchasing	
•	 Cleanliness	and	hygiene
•	 Water	saving	
•	 Pollution	control	
•	 Greenery	around	hotel
•	 Recycle	bins	in	guest	rooms
•	 Rainwater	harvesting	
•	 Energy-efficient	lighting	

Verma & 
Chandra (2018)

Table 2 (con’t)
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Environmental indicators Author(s) (year 
of publication) 

•	 Total	CO2 emissions
•	 Total	guests	nights
•	 Kg	CO2 eq/guest night
•	 Carbon	footprint	per	month

Giama, 
Karakasidis, & 
Papadopoulos 
(2018)

•	 Carbon	footprint	
•	 Glass	[kg]
•	 Number	of	guest	stays	per	year	
•	 Plastics	[kg]
•	 Occupancy	rate	(%)
•	 Number	of	hotel	rooms
•	 	Water	[m3/overnight	stay]
•	 Electricity	[kWh/overnight	stay]
•	 Energy	sources	(fuels	for	thermal	energy)	[MJ/overnight	stay]
•	 Cleaning	product	[kg/overnight	stay]
•	 Bleach/degreasing	chemicals	[L]
•	 Dishwashing	detergent	[kg]
•	 Cleaning	chemicals	for	general	purpose	[kg]	
•	 Lubricants/grease	[kg]
•	 Washing	detergents	[kg]
•	 Pool	disinfectants	[kg]
•	 Municipal	solid	waste	[kg]	
•	 Fertilisers	[kg]
•	 Phytosanitary	products	[kg	
•	 Municipal	solid	waste	[kg/overnight	stay]	
•	 Vegetable	oil	[L/overnight	stay]
•	 Wastewater	[L/overnight	stay]	
•	 Operational	season	(months)
•	 Overnight	stay	

Puig et al. (2017)

•	 Recycling
•	 No	chemicals
•	 Sustainable	products
•	 Biodiversity
•	 Disposables
•	 Wildlife	conservation	(natural	reserves,	programs)
•	 Energy	conservation	
•	 Invasive	species
•	 Water	conservation	
•	 No	harvesting	of	wildlife
•	 Offsetting	carbon	/greenhouse	gas	emissions	
•	 Pollution
•	 Wastewater

Brazytė et al. 
(2017)
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Environmental indicators Author(s) (year 
of publication) 

•	 Number	of	towel	change	in	guest	room		
•	 Wastewater		
•	 Energy	reduction		
•	 Water	reduction		
•	 Reusing	dirty	water	
•	 Reducing	cleanliness	
•	 Cleanliness	standard	of	bathrooms	
•	 Maid	services	
•	 Chemical	choice	and	usage		
•	 Reduction	of	solid	waste		
•	 Reduction	of	chemical	use		
•	 Towel	reuse		
•	 Flow	restrictors	
•	 Reduction	in	the	backwash	frequency	

Baddeley & Font 
(2011)

•	 Energy	consumption
•	 Recycling	waste	
•	 Activity	related	to	ecological	quality	label	
•	 Environment	quality	standards	
•	 Environmental	activity	for	guests	
•	 Environmental	activity	for	employees
•	 Renewable	energy	
•	 Water	recycling	
•	 Quantity	of	solid	waste	

Cvelbar & 
Dwyer (2013)

•	 Resource	saving	
•	 Energy	management	
•	 Environmental	loading	

Xu et al. (2013)

•	 Protect	the	environment	
•	 Participate	in	environmental	certifications																																								
•	 Reduce	consumption	of	natural	resources	
•	 Conduct	annual	environmental	audits																																																												
•	 Recycle	
•	 Exploit	renewable	energy	in	a	productive	process	compatible	with	

the environment  
•	 Communicate	to	customers	about	environmental	practices

Martínez, Pérez, 
& Rodríguez del 
Bosque (2013)

Economic Sustainability Indicators 

Based on the review, various economic sustainability indicators have been developed 
in the hotel sector with 9 articles examining economic indicators. Table 2 lists 

Table 2 (con’t)
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96 economic sustainability indicators used in hotels as presented by the reviewed 
researchers. Economic sustainability indicators and measures can provide valuable 
and relevant information on the performance and the economic health of the hotel. 
Economic sustainability indicators can be categorised further into profit indicators, cost 
indicators, and investment indicators. These indicators assist the hotel management 
with proper resource distribution and profit maximisation (Fatoki, 2019). 

Sustainability practices within the hotel sector can help create viable economic 
conditions  (Jurigová et al., 2016). Njoroge, Anderson, and Mbura (2021) defined 
economic sustainability as “hotels’ responsibility to endure economically in various 
aspects including long-term profitability, sustainable growth and resource management”. 
In other words, economic sustainability is generally focused on management of 
financial capital, profits earned, optimal usage of resources, and the success of the 
business (Jurigová et al., 2016). Economic sustainability ensures that the cash flow 
is sufficient for the  company’s needs  and can still generate above-average returns to 
shareholders (Jones, Hillier, & Comfort, 2014). Aspects of economic sustainability 
include cost controls such as low labor costs and low operational costs, income growth 
such as high-profit growth and high occupation rate growth, expansion of market share 
such as advertising and marketing intensity as well as rate of new product introduction 
to the market.

Table 3. A summary of economic indicators 

Economic indicators  Author(s) (year 
of publication) 

•	 Organisation	uses	and	promotes	the	usage	of	recycled	water	or	
grey water for other uses (e.g., watering trees).

•	 Sustainability	management	system	(SMS)	includes	a	process	for	
continuous monitoring 

•	 A	solid	waste	management	plan	is	in	place	
•	 Water-saving	equipment	are	regularly	maintained	and	are	efficient	
•	 Improvement	in	sustainability	performance	
•	 Equipment	and	facilities	for	air	quality	are	monitored	and	

maintained 
•	 Energy	used	per	tourist/night	for	each	type	of	energy	is	monitored	

and managed 

Alipour et al. 
(2019)

•	 Increase	in	market	share	
•	 Increase	in	sales
•	 Increase	in	profit	during	the	last	three	years

Fatoki (2019)

•	 Business	revenue
•	 Financial	and	extraordinary	gain	
•	 Total	revenue
•	 Business	expenses

Krstinić Nižić , 
Šverko Grdić, & 
Endres (2017)
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Economic indicators  Author(s) (year 
of publication) 

•	 Material	costs
•	 Staff	cost
•	 Net	present	value	
•	 Internal	rate	of	return	
•	 Profit	+Amortisation	
•	 Total	expenses
•	 Gain	
•	 Income
•	 Tax
•	 Profit	
•	 Payback	period
•	 Annual	fee	in	HRK	(Croation	kuna)
•	 Water	consumption	
•	 Fuel	consumption	
•	 Electrical	energy
•	 Greenhouse	gas	emission	
•	 Electricity	produced	by	photovoltaic	collectors	
•	 Fee	per	1	t	of	CO2 emitted

•	 Value	of	net	result	per	employee
•	 Average	number	of	employees	registered
•	 Accounts	payable	
•	 Accounts	receivable
•	 The	risk	of	failure	to	pay	the	debts	
•	 Turnover	in	volume	
•	 Operational	costs	
•	 Bank	amount	
•	 Liquidity	ratio
•	 Solvency	ratio
•	 Occupancy	levels	
•	 Number	of	employees
•	 Degree	of	orders	that	were	cancelled	
•	 Profitability	ratio
•	 Employee	productivity	
•	 Debt	ratio
•	 Value	of	employee’s	cost	divided	to	total	costs	
•	 Cash	amount	
•	 Costs	of	cleaning	the	tourist	accommodation	capacity
•	 Value	of	turnover	
•	 Customer	satisfaction

Dutescu, Popa, 
& Ponorîca 
(2014)

Table 3 (con’t)
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Economic indicators  Author(s) (year 
of publication) 

•	 Liquidity
•	 Debt	ratio	
•	 Solvency	ratio	
•	 Occupancy
•	 The	value	of	net	sales	per	employee
•	 Productivity	of	employees	
•	 Cost	per	employee	relative	to	total	costs

•	 Economic	commitment  Moore (2014)

•	 Electricity	import	saving	ratio	
•	 Operation	and	maintenance	costs
•	 Annual	total	cost	saving	ratio	
•	 Boiler	energy	saving	ratio
•	 Primary	energy	saving	ratio	
•	 Total	investment	cost

Li, Liu, Tseng, 
Lin, & Ali 
(2020)

• Average room rate 
•	 Growth
•	 Solvency
•	 Share	of	costs	in	the	revenue
•	 Profit	growth
•	 Cash	flow	
•	 ROA	(return	on	assets)
•	 Average	occupancy	rate
•	 Debit	

Cvelbar et al. 
(2013)

•	 Market	growth
•	 Market	share
•	 Employee	productivity
•	 Return	on	investment

Junaedia (2020)

•	 Revenue	from	accommodation	type	per	year
•	 Average	length	of	stay	of	tourists	and	visitors
•	 Number	of	employees	directly	employed	within	the	tourism	

industry
•	 Change	in	average	price	per	room
•	 	%	of	services	and	accommodation	open	all	year	round
•	 Number	of	rooms	with	air	conditioning	and/or	heating
•	 %	of	return	visitors
•	 Number	of	tourist	nights	per	month
•	 Percentage	of	jobs	in	tourism	that	are	seasonal
•	 Daily	spending	per	tourist
•	 Average	room	price	in	each	destination

Jurigová et al. 
(2016)

Table 3 (con’t)
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Economic indicators  Author(s) (year 
of publication) 

•	 Ensures	its	survival	and	success	in	the	long	run
•	 Strives	to	achieve	long-term	success	
•	 Obtains	the	greatest	possible	profits	
•	 Improves	its	economic	performance	

Martínez et al. 
(2013)

Socio-cultural Sustainability Indicators 

The review reveals that 9 out of 29 reviewed articles presented 53 socio-cultural 
sustainability indicators for hotels, as shown in Table 4. The social domain is linked 
to the hotel’s responsibilities to the local community. Therefore, socio-cultural 
sustainability is “a life-enhancing condition within communities, and a process within 
communities that can achieve that condition” (McKenzie, 2004, p. 13). Socio-cultural 
sustainability indicators are indicators used to show the impacts of hotel activities on 
the local community, staff, and customers. Therefore, social sustainability indicators 
include staff indicators that cover their satisfaction, health and safety at the workplace, 
training and professional development, diversity and equal opportunities, as well as 
pay equity. Others include customer indicators such as customer satisfaction with 
products and services as well as health and safety, and local community indicators such 
as community support, local employment, and local products. 

In addressing socio-cultural sustainability, social issues that can be identified 
include diversity and equality of opportunity, employees’ work-life balance, training 
and development, human rights, customer health, safety and security, links with 
local communities, and donations to charities. Hotels are very committed and 
engaged in the development of local communities, healthier working conditions, 
and safety standards. All these come under the employee’s dimensions of socio-
cultural  sustainability. The implementation of socio-cultural sustainability practices 
has a significant impact on  the hotels’ financial performance and market success 
factors. In the same way, the implementation of social practices related to employees 
such as diversity training, learning and career development opportunities,  among 
others increase the commitment and morale of employees, which in turn enhances 
profitability and market share.

Table 4. A summary of socio-cultural indicators

Socio-cultural indicators Author(s) (year 
of publication)  

•	 SMS	is	clearly	documented	and	understood.
•	 Hotel	companies	often	use	eco-labels	on	packaging

Alipour et al. 
(2019)
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Socio-cultural indicators Author(s) (year 
of publication)  

•	 Participation	in	partnerships	with	local	communities,	NGOs	and	
other local bodies 

•	 Staff	are	informed	and	trained	about	the	natural	and	cultural	
heritage of the local area

•	 Organisation	has	identified	groups	at	risk	of	discrimination,	
including women and local minorities

•	 Hotels	seek	to	bring	innovative	green	products	and	services	to	
market

•	 Reduced	staff	turnover
•	 Increased	health	and	safety	performance
•	 Increased	customer	satisfaction	with	products	and	services
•	 Increased	contribution	for	social	issues

Fatoki (2019)

•	 Employer-employee	relations														
•	 Training	and	professional	development	
•	 Diversity	and	equal	opportunities	
•	 Pay	equity

Mestanza et al. 
(2019b)

•	 Local	employment	
•	 Local	promotion	(gift	shop	selling	local	products)
•	 Cultural	heritage	
•	 Local	art
•	 Local	cuisine
•	 Community	support	
•	 Policies	against	exploitation	and	harassment
•	 Local	products

Brazytė et al. 
(2017)

•	 Co-operation	with	the	local	municipality
•	 Co-operation	with	NGOs
•	 Membership	in	networks
•	 Share	of	local	dishes	on	offer
•	 Share	of	guest	who	complain	EdD	(Employment	Development	

Department)
•	 Training	of	employees
•	 Share	of	returning	guests
•	 Co-operation	with	residents	
•	 Satisfaction	of	residents	
•	 Share	of	highly	satisfied	guests
•	 Employee	satisfaction	with	salary	
•	 Employee	satisfaction	with	working	conditions
•	 Number	of	cultural	events	in	the	hotel	enterprise

Cvelbar et al. 
(2013)
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Socio-cultural indicators Author(s) (year 
of publication)  

•	 Social	commitment Moore (2014)

•	 Provides	training	and	promotion	opportunities	for	employees	
•	 Plays	a	role	in	society	that	goes	beyond	mere	profit	generation
•	 Helps	to	solve	social	problems
•	 Is	committed	to	improving	the	welfare	of	the	communities	in	

which it operates 
•	 Actively	participates	in	social	and	cultural	events	(music,	sports,	etc.)	
•	 Provides	a	fair	treatment	of	employees	(without	discrimination	

and abuse, regardless of gender, race, origin, or religion) 

Martínez et al. 
(2013)

•	 Culture	protection	and	transmission
•	 Health	and	safety
•	 Stakeholder	satisfaction

Xu et al. (2013)

•	 Biodiversity	
•	 Business	travel
•	 Commuting	staff	
•	 Construction	and	refurbishment

Junaedia (2020)

Sustainability Management Indicators  
From the review, 10 articles out of 29 included sustainability management indicators 
for hotels. A total of 64 indicators identified from the selected articles are shown 
in Table 5. Sustainability management indicators are categorised into resource 
management indicators and innovation service technology indicators. Sustainability 
Management  assists hoteliers to gain insights on the efficiency of all the activities 
and measurements implemented at their hotels, to reduce negative environmental 
effects such as high energy and water consumption  as well as emissions and waste, so 
that the hotel becomes more efficient, and achieves the highest performance possible  
(Brazytė et al., 2017).

The hotel management also needs to adopt  technological innovations to 
improve their processes and workflow as well as create more value to guests. Today, 
sustainable management goes beyond reusing towels, using fluorescent lamps and 
recycling; businesses are designing high-performance sustainable hotels that utilise 
all resources efficiently, deploy innovative technologies such as rainwater recovery as 
well as adopt social practices such as training staff, employing locals, ensuring fair 
wages, and contributing to the local cultural heritage protection.
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Table 5. A summary of sustainability management indicators

Sustainability management indicators Author(s) (year 
of publication) 

•	 Certifications	
•	 Local	materials	
•	 Design	of	building	and	infrastructure
•	 Marketing	
•	 Staff	training
•	 Customer	satisfaction
•	 Pomotional	material
•	 Education

Alipour et al. 
(2019)

•	 Energy	audit
•	 Energy	consumption	
•	 Energy	saving	
•	 Occupancy	rate
•	 Cumulative	sum	values
•	 Consumption	costs	per	bed	

Oz, Sogut, & 
Karakoç (2018)

•	 KPI		indicators	and	benchmarks	for	water	recycling,	irrigation	and	
on-site wastewater treatment best practices

•	 KPI	indicators	and	benchmarks	for	water	management	plans,	
efficient fittings and housekeeping best practices

•	 KPI		indicators	and	benchmarks	for	kitchen	and	swimming	pool	
area best practices

•	 KPI		indicators	and	benchmarks	for	small-	and	large-scale	laundry	
best practices

•	 KPI		indicators		and	technical	details	of	best	practices	in	small,	
medium or large commercial kitchens

Styles et al. 
(2015)

•	 Traditional	iron	triple-cost,	time,	and	quality Xu et al. (2013)

•	 Waste	processes	
•	 Amount	of	food	served	
•	 Waste	(%)	of	served	food	
•	 The	number	of	portions	recorded	for	each	meal	
•	 Number	of	kitchens	participating	in	quantification
•	 Waste	per	portion	
•	 Plate	waste
•	 Number	of	days	the	quantification	period	lasted
•	 Serving	waste	
•	 Number	of	guests	
•	 Amount	of	served	food	needed	to	be	recorded
•	 Average	waste	per	portion

Malefors et al. 
(2019)
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Sustainability management indicators Author(s) (year 
of publication) 

•	 Normalised	PCFW	(post-consumer	food	waste)	indicator	
•	 Show	'	up	indicator
•	 Reuse	indicator
•	 Planning	indicator
•	 Economies	of	scale	indicator
•	 Portion	size	indicator

Pirani et al. 
(2016)

•	 Renewable	water	resources	per	guest	night	in	peak	season
•	 Kg	of	laundry	used	per	guest	night
•	 Area	of	irrigated	land	per	bed
•	 Energy	use	per	guest	night
•	 Area	of	pool	per	bed
•	 Area	of	solar	thermal	and	PV	installed	per	bed
•	 Amount	of	meats	and	dairy	products	per	guest	night
•	 Share	of	rooms	fitted	with	low-flow	plumbing

Gössling (2015)

•	 Introduction	of	many	new	green	products	and	services	
•	 Strong	preference	for	high-risk	green	projects	with	chances	of	high	

returns
•	 Changes	in	green	products	or	service	lines	have	been	quite	dramatic	
•	 Typically	adopts	bold	aggressive	posture	to	maximise	the	

probability of exploring potential green opportunities 
•	 Favours	a	strong	emphasis	on	green	practices	such	as	research	and	

development, technological leadership and innovations 
•	 In	dealing	with	competition,	often	try	to	initiate	green	actions	for	

which competitors respond 
•	 Tendency	to	be	ahead	of	others	in	introducing	green	products	or	

services 
•	 Owing	to	the	nature	of	the	environment,	bold,	wide-ranging	acts	

are necessary to achieve the firm’s green objectives 

Oz et al. (2018)

•	 Market	position
•	 School	education
•	 Customer	satisfaction
•	 Government	policy	
•	 Service	orientation
•	 Cultural	resource	management
•	 Environmental	thinking
•	 Environmental	services
•	 Employee	involvement
•	 Human	resource	development
•	 Incentive	mechanism

Horng et al. 
(2016)
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Sustainability management indicators Author(s) (year 
of publication) 

•	 Innovation	and	improvement	
•	 Hotel	function	improvement

Xu et al. (2013)

Conclusion

In this study, literature related to sustainability indicators that are implemented in 
the hotel industry were systematically reviewed and 356 sustainability indicators were 
identified. These indicators are categorised into four groups including: environmental 
(143 indicators), economic (96 indicators), socio-cultural (53 indicators), and 
management (64 indicators). The majority of them focus on the implementation of 
environmental sustainability. Based on the review, hotels are increasingly involved with 
sustainability practices and they have been using indicators that cover the main pillars of 
sustainability (environmental, socio-cultural and economic). Environmental protection 
and addressing key environmental issues are increasingly becoming important factors in 
the hotel industry and influence hoteliers’ competitiveness in the market, whereby the 
key issue is their ability to protect the environment and establish efficiency in the process.

In order to assess the performance of hotels in their achievement of environmental 
sustainability, it is necessary to perform an impact assessment. This includes the hotel 
condition, use of modern technologies as well as the evaluation of the initiatives 
taken to increase their responsibility towards environmental protection. In addition, 
it is necessary to develop a set of measures that will enable continuous monitoring 
of environmental performance. The new trends in hotel sector include utillisation 
of new technologies and change in consumer behaviour. For instance, many hotels 
today have adopted green practices such as minimising water usage, reducing food 
waste, lowering emissions, eliminating plastic use, applying sustainability in building 
design, and prioritising energy management. Moreover, many environmental 
certification systems such as green building design, green product certifications, and 
standards have emerged as benchmarks for hotels to adhere to.

In terms of socio-cultural and economic sustainability practices, hotels 
implement many practices concerning the local community such as charitable 
donations, supporting education, delivering high-quality services and products, and 
providing a safe environment for staffs and guests.

The COVID-19 pandemic upended the hotel industry and forced industry 
players to re-evaluate their operational practices and  strategies. The hotel industry 
has had to re-assess their business and operational performance and revise or develop 
new sustainable strategies in order to address the safety requirements of their guests 
and staffs.  The findings of this study can assist hoteliers identify relevant sustainability 
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indicators that can help them revise their operational sustainability practices to adapt 
themselves with the new situation and continue to survive and thrive. 

This systematic review contributes to the existing body of the knowledge by 
introducing and categorising the hotel sector's sustainability indicators. Furthermore, 
it highlights the trends of existing practices of  sustainability indicators in hotels. 
Hoteliers and hotel managers can identify suitable sustainability practices that can 
be adopted to help them achieve better environmental, economic  and socio-cultural 
results in their operations. They can also improve their services by adopting new 
technologies, understanding better consumer behaviour, identifying appropriate 
solutions for sustainability problems, and enhancing their sustainability policy value. 
Additionally, this study assists  policymakers and development agencies in evaluating 
and determining hotels’ sustainability status.
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