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Abstract: The aim of this paper is to propose a model for an energy management system (EnMS) in
the hospitality industry in line with the ISO 50001 standard. The new proposed model, specifically
developed for service organizations, was based on the Plan–Do–Check–Act cycle and was confirmed
in 280 hotels in the Western Balkans 6 (WB6) region. The data were used to investigate if hotel
properties represent an influential factor in the wider implementation of EnMS requirements. The
proposed model, based on the ISO 50001 standard, was developed into sub-categories, including
actual regulations and legislation within the EU and WB6. Hotels, as some of the most energy-
demanding buildings, due to their purpose and processes, should provide their guests with electricity,
hot water, heating and air-conditioning every hour of every day. The survey was conducted in
280 hotels and lasted from December 2021 to September 2022. The research shows that the average
implementation of EnMS requirements was 38.07% for the whole researched sample, i.e., 25.86% in
Albania, 30.40% in Bosnia and Herzegovina, 26.11% in Kosovo, 46.34% in Montenegro, 29.86% in
North Macedonia and 44.56% in Serbia. In the researched case study, the average implementation of
the PLAN phase (phase for establishing basics for energy management) was 35.71%, implementation
of the DO phase (phase for implementing energy management processes) was 44.90%, implementation
of the CHECK phase (phase for monitoring and the measurement of energy performance) was
45.45%, and finally, implementation of the ACT phase (phase for reviewing and improving energy
management) was only 25.36%. The proposed model is significant as it can be used for broader
research to investigate other business sectors in hospitality and for policymakers to propose energy
consumption strategies and measures for energy savings that would have a minimal impact on
service quality. The novelty of this research can be seen not only in the specifically developed model
for service organizations in the hospitality sector but it also contains current data from the verified
model in one specific region which offers the possibility of benchmarking and evaluating one’s
own organization.

Keywords: energy management; hotels; ISO 50001; resource management; sustainability

1. Introduction

Hotels represent significant energy consumption since these buildings require certain
amounts of energy every hour of every day so as to provide quality heating, air condition-
ing, hot water and electricity to their quests. According to [1], most hotels are high energy
consumers, as their energy use can be more than 400 kWh/m2/year. Studies suggest that
average energy consumption in hotels should be in the range of 305–330 kWh/m2/year.
Energy consumption in hotels varies in different countries and regions, along with their
readiness for sustainable operations and acceptance of new trends in renewable energy
resources. According to data in the UK [2], the hospitality sector in the UK spends ap-
proximately GBP 1.3 billion in annual energy costs, and in the USA, hotels spend USD
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2196 per room each year on energy, which is approx. 6% of all operational costs [3]. In
order to have a complete picture of energy costs, for a standard holiday hotel that has
between 50–150 rooms, for the guest room areas alone, the average energy consumption
per day was calculated to be in the range of 2500–7500 kWh. SPAs, lobbies and restaurants
are not included in this calculation. To put this data into perspective, the average UK
family consumes 3100 kWh of electricity over the entire year. It is important to emphasize
that the average electricity wholesale price in the EU, for example, went from approx.
35–55 EUR/MWh in January 2020 to 300–440 EUR/MWh in July 2022, and it is expected
to be even higher in the following months [4,5]. Taking into account the high electricity
costs and the unstable energy market, daily energy consumption has to be identified,
re-examined and re-evaluated with high priority in order to enable the hotel industry to
survive in such challenging times and to adapt to frequent changes in the energy market.

For sustainable tourism development, it is inevitable to include energy use in both
contexts: energy consumption within the destination of the consumers (hotels) and energy
consumption needed to travel [6]. For more than 30 years, the environmental problem
caused by tourism has been discussed and analysed, focusing on energy demands and
CO2 emissions [7]. Proper resource management and energy consumption have been
introduced as the core of the business for tourism in China [8], the Mediterranean [9], New
Zealand [10], the Balearic Islands [11], the Maldives [12], Portugal [13] and Taiwan [14,15],
along with strategies for energy savings [16–18].

One of the most important factors for hospitality is customer satisfaction. This is
the reason why authors have analysed customer perceptions of green hotels that are
recognized as energy-responsible consumers and environmentally aware organizations.
Green hospitality perception research has been performed in the US [19–21], in India [22],
in Korea [23], in Taiwan [14] and in Southeast Europe [24]. An analysis performed in Serbia
showed that green business practice applications in hospitality have a significant impact
on customer satisfaction [25].

Identifying green or eco-hotels has shown that, since bigger hotels are more sustainable,
their businesses fulfil the criteria to be awarded the Green Key more easily [26,27]. In
Serbia, the first Green Key was awarded in 2015; there are a few other hotels recognized
as green [25], yet not as many as in Slovenia and Croatia, which were not included in the
analysis. Eco-labelling in tourism should consider all processes [28] and aim to highlight
green businesses in the hotel industry so as to have a positive impact on the environment
and strive towards sustainable tourism [29–31].

An analysis of eco-responsibility, which represents one of the green criteria and its im-
pact on business excellence, was performed in hotels in Serbia, Bosnia and Herzegovina and
Montenegro [32]. The research showed that practising ecological activities did not affect the
business excellence of the analysed hotels. An analysis of the most influential parameters
for energy consumption in the industry in Serbia showed that the size of the organization,
the implementation of ISO standards and, especially, Environmental Management System
implementation have a significant impact on proper energy management [33,34].

EnMS implementation in industrial organizations has been broadly analysed, but
analysis has mainly focused on the manufacturing sector. In one study, an ISO 50001-based
EnMS model was selected and examined in Serbia regarding industrial manufacturing
organizations, showing the average level of EnMS requirement implementation in the
industrial sector was 59.05% [35] and only 33.45% in the wood industry sector [36].

The Western Balkans 6 Chamber Investment Forum (WB6 CIF) represents a joint
initiative of chambers of commerce and industry from Albania, Bosnia and Herzegovina,
Kosovo, North Macedonia, Montenegro and Serbia who share the aim of providing new
opportunities for stronger networking in the business communities within the region and
improving the business and investment climate in the markets of the WB region [37]. The
present research was performed within WB6 CIF with the aim of analysing the current state
of the region and summarizing the aspects related to tourism market, transport, cultural
offerings, economy, industry and sustainability [38].
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There has been no published research conducted in WB6 using a model in line with
ISO 50001 and concerning energy management indicators, especially in the hospitality
sector. The main objective of this study is to identify the current state of EnMS in the
hotel sector within WB6 to use the results as scientific data for the improvement of the
national policies of the analysed countries, national strategies for developing the hospitality
sector within each country and to educate people about energy management in service
organizations. In addition, the hospitality sector in the analysed countries can utilize the
provided data as a benchmarking tool to compare their own results with the average within
the country and the region. The data could also be used by other countries to benchmark
their results.

This study is novel not only considering the fact that there has not been any study
focusing on EnMS based on PDCA in service organizations, especially in hotel sectors,
but it also proves the new, modified, ISO 50001-based model, specifically developed for
service organizations in the hospitality sector. In this study, we have provided a verified
model in order to synthesize this gap in the greater interest of academia. By conducting
the survey and collecting data, we want to highlight the current situation, which is not
promising in the WB6 region even though there are constant investments, and new hotels
are built and opened every year. On another note, this study could help hotel managers
and maintenance engineers by allowing them to figure out improvement options for their
energy management activities and supply chain systems, as well as in managing the
business process. In addition, as was mentioned, the available options for policymakers to
address energy management regulations are also presented in this study.

This paper is structured as follows: Section 1 defines the research context and reviews
the current state-of-the-art and recent relevant literature; Section 2 presents a literature
review; Section 3 discusses the methodology of the research; and Section 4 presents the
main finding of the analyses, i.e., the energy management implementation according to the
proposed EnMS model based on the PDCA cycle. Section 5 presents the discussion of the
results, while the summary of the study is presented in Section 6.

2. Literature Review

The ISO 50001 standard [39] is mainly used in industrial processes to reduce a com-
pany’s energy consumption, as well as to provide cost management and decrease green-
house gas emissions [35]. The advantages of certifying the ISO 50001 standard have been
identified in national, local and global policies [40].

There are many studies about EnMS based on the ISO 50001 standard in industrial
sectors, such as on energy performance improvement after the implementation of the
ISO 50001 standard; CO2 reduction [41]; the improvement of processes in supply chains [42]
in the plastic industry [43]; and energy savings in the food industry [44], in kraft pulp
mills [45], in the dairy industry [46], in cement industries [47–50] and in energy-intensive
industries [51].

Specific studies on EnMS implementation levels have been performed. In Turkey,
regarding the industries of steel, iron, paper, ceramics and textiles [52], it was found that
the energy management adoption level was 22% for companies that implement energy
management requirements. Then, in Sweden, results indicated that 40% of paper manufac-
turers had implemented energy management practices [53]. In Danish companies, EnMS
requirements were applied by 3–14% of companies in different manufacturing sectors [54].
In Serbia, in manufacturing, the average implementation level of EnMS requirements was
59.05%, and full implementation was found in only 5.8% of companies [35].

The ISO 50001 PDCA model was used and verified in Spanish companies [55], con-
sidering an analysis of motivations in deciding to adopt an EnMS based on ISO 50001,
while another study [56] analysed motivation to implement it with respect to the benefits
and difficulties.

When defining the model within the ISO 50001 standard, in the academic literature
concerning industrial applications, the following criteria are included: checking; auditing;
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recording; and controlling energy flow to provide minimal energy consumption and to
contribute maximal energy productivity [57–61]. Studies that have analysed the minimal
requirements for EnMS implementation and operation in industries define long-term strate-
gic plans, energy policies and energy-saving targets, as well as energy audits, to explore
energy savings and planning, the implementation of energy-saving programs and top man-
agement commitment [53,59]. Other studies consider planning and the implementation of
energy-saving programs to be minimal requirements for EnMS implementation [52,54]. By
analysing the minimal requirements for EnMS implementation, the adaptation of the model
is not significantly changed, even considering applications in different sectors [62]. The anal-
ysis presented in [54] emphasized two specific factors significant to categorizing companies
based on EnMS requirement implementation: company size and energy intensity.

The authors of [63] developed an innovative, data-driven framework utilizing machine
learning models to implement effective energy management systems in energy-intensive
industries to comply with ISO 50001:2018.

Managing energy consumption in municipalities represents an important part of
local energy and climate policy. One study included an approach where 28 European
municipalities established energy management systems [64]. Another study presents the
application of an energy characterization method based on the ISO 50001 standard in a
dry paper production plant, including combining energy management indicators and life
cycle assessment indicators [65]. An alternative for establishing energy baselines for the
industrial sector and where the energy consumption of each product was identified was
presented in [66]. The presented method was applied to the plastic injection process, and
the result was an energy baseline in accordance with the requirements of ISO 50001. In the
field of tourism, casino hotels were analysed in [67]. An EMS for green casino hotels was
developed by using EMS indicators from ISO 14000 and nine representative green hotel
evaluation systems. The study [68] tried to link EnMSes (specifically, ISO 50001) and energy
audits in two industrial and two tertiary sectors in Italy. In this paper, an investigation on
the impact of energy monitoring systems and energy management systems on planned and
implemented energy performance improvement actions was developed.

There are no similar studies in the literature on the level of energy management imple-
mentation in service organizations in the hospitality sector of the Western Balkan region,
even though the subject is important and inevitable from a cost-effectiveness and environ-
mental point of view. The presented research is intended to fill this literature gap and was
inspired by [35,52] but with a different research sample concerning business processes.

3. Materials and Methods

The proposed model was based on the Plan–Do–Check–Act model presented in the
ISO 50001 standard [39], along with a detailed analysis of the needs and requirements
from a management point of view. The analysis was performed in conjunction with the
management of the selected hotels in order to include their experience and knowledge
and to implement the findings in the proposed model. The aim was to employ the Plan–
Do–Check–Act model, previously established in the standard as applicable and easy to
understand, and use it in a real environment, particularly in hotels, which are not orga-
nizations commonly analysed to identify energy-consuming processes. This analysis is
considered to be significant, especially from the managerial point of view, and full insight
is provided into the different areas of energy management requirements, and not just to
quantify energy costs in the service industry. The model was created in order to provide
an opportunity to quantify findings and provide benchmarks for other organizations, es-
pecially hotels in different regions and categorizations, and see if there is any practical
solution to mitigate problems regarding energy savings.

The presented research was based on the results of a survey conducted in different
hotels (3-star, 4-star and 5-star hotels) in Albania, Bosnia and Herzegovina, Kosovo, Mon-
tenegro, North Macedonia and Serbia. The number of hotels that took part in the research
was 280. The research sample covered different territories in order to encompass developed
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and less-developed regions, as well as the size of the hotels, their rates, additional ancillar-
ies and the levels of their development. Different levels of applied regulations, depending
on their characteristics, result in different approaches to the energy management system. It
would be beneficial to analyse if the hotels with previously implemented ISO standards
apply EnMS requirements at a higher level.

The research sample consists of hotels operating on the territory of Albania, Bosnia
and Herzegovina, Kosovo, Montenegro, North Macedonia and Serbia, including foreign
ownership. A database of hotels was formed by using the database of the National Registra-
tion Centre of Albania, the Registry of Representative Offices in BiH, the Kosovo Business
Registration Agency, the Central Registry of the Republic of North Macedonia, the Chamber
of Economy of Montenegro and the Business Registers Agency in the Republic of Serbia.
It was important to adopt certain criteria as potential participants in the research, such as
the following:

1. The hotel is registered as a limited liability company or an entrepreneur;
2. The hotel is active (not in bankruptcy or restructuring);
3. The hotel can be a local business located in the country, a domestic entrepreneur with

representative offices abroad, or a foreign company located in that specific country.

The methodological steps are presented in Figure 1.

Sustainability 2022, 14, x FOR PEER REVIEW 5 of 20 
 

 

developed and less-developed regions, as well as the size of the hotels, their rates, addi-
tional ancillaries and the levels of their development. Different levels of applied regula-
tions, depending on their characteristics, result in different approaches to the energy man-
agement system. It would be beneficial to analyse if the hotels with previously imple-
mented ISO standards apply EnMS requirements at a higher level. 

The research sample consists of hotels operating on the territory of Albania, Bosnia 
and Herzegovina, Kosovo, Montenegro, North Macedonia and Serbia, including foreign 
ownership. A database of hotels was formed by using the database of the National Regis-
tration Centre of Albania, the Registry of Representative Offices in BiH, the Kosovo Busi-
ness Registration Agency, the Central Registry of the Republic of North Macedonia, the 
Chamber of Economy of Montenegro and the Business Registers Agency in the Republic 
of Serbia. It was important to adopt certain criteria as potential participants in the re-
search, such as the following: 
1. The hotel is registered as a limited liability company or an entrepreneur; 
2. The hotel is active (not in bankruptcy or restructuring); 
3. The hotel can be a local business located in the country, a domestic entrepreneur with 

representative offices abroad, or a foreign company located in that specific country. 
The methodological steps are presented in Figure 1. 

 
Figure 1. The methodological steps of the research. 

In the research process, 445 hotels were contacted, and 280 responded fully to the 
questionnaire (with a response rate of 62.92%, or, by categorization provided, 5-star ho-
tels, 25.71%; 4-star hotels, 64.29%; 3-star hotels, 10.0%). 

To identify the level of energy management system implementation in the hotels, a 
survey was prepared according to the requirements defined in the international ISO 50001 
standard, but it was specially developed for hospitality needs (Figure 2). The surveyed 
hotels also provided their ratings on booking.com (accessed on 11 November 2021) as one 

Figure 1. The methodological steps of the research.

In the research process, 445 hotels were contacted, and 280 responded fully to the
questionnaire (with a response rate of 62.92%, or, by categorization provided, 5-star hotels,
25.71%; 4-star hotels, 64.29%; 3-star hotels, 10.0%).

To identify the level of energy management system implementation in the hotels, a
survey was prepared according to the requirements defined in the international ISO 50001
standard, but it was specially developed for hospitality needs (Figure 2). The surveyed
hotels also provided their ratings on booking.com (accessed on 11 November 2021) as one

booking.com
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criterion of customer satisfaction. The questionnaire used in this research is provided in
the Supplementary Materials. The questionnaire consisted of three sets of questions:

1. General information about the hotel (star ratings, territory on which it is located,
hotel ancillaries, level of development, company size, age of owned equipment,
heating/conditioning areas, etc.);

2. Energy consumption information within the hotel (number of energy sources used,
number of the most important consumers, annual energy consumption, etc.);

3. Information concerning the needed requirements for the implementation of the energy
management system, grouped into categories based on the PDCA model from the
energy management model in the ISO 50001 standard. Thus, a qualitative analysis
was conducted regarding each phase of energy management model implementation.
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While creating the general hypotheses of the study, the challenge of implementing the
EnMS, as well as financial constraints in WB6, were taken into account:

General hypothesis (X1): In WB6, energy management practices are applied in less than
20% of hotels.
Specific hypothesis 1-1 (X1-1): Hotels that have implemented management systems, apply
EnMS requirements at higher levels.
Specific hypothesis 1-2 (X1-2): The level of requirement for the implementation of an EnMS
depends on the size of the analysed hotel.

The collected data were analysed by using a statistical method. The average, standard
deviation and minimal and maximal values were calculated for the analysed parameters.
A Likert scale was used to measure the implementation of EnMS requirements from 1 to 3
(1—do not agree at all; 2—partially; 3—completely agree), according to the categories
defined in the model (Figure 2). For data analysis, the Mann-Whitney U test and Kruskal-
Wallis test were used. The profiles of researched hotels are provided in the next section.

The conducted research and collected data were significant to proposing a model
for implementing EnMS in a specific hotel, since the majority have not implemented an
EnMS (Figure 3). Having in mind the specificity of the analysed region, the proposed
model was adapted to small hotels with limited investment possibilities but a willingness
to strategically improve their businesses.
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Figure 3. The proposed EnMS in a specific hotel.

As a first step, it is necessary to define the EnMS boundary and to list all significant
energy-consuming processes, including equipment/machines. Energy flows are proposed
to be qualitatively identified and then sketched by walking through the site. The next step
is to collect different types of data in order to quantify the energy flows, such as energy bills,
machine/equipment specifications, equipment usage reports, maintenance reports, etc.
Due to the lack of any energy metering system, the most challenging task is to break down
energy consumption at the unit process level to define the Energy Baseline (EnB) and Energy
Performance Indicators (EnPI) within the process. However, a rough estimation of load
factor could be made based on expert opinions, equipment documentation or the published
energy profiles of similar processes. To validate the estimation, the assumed load factors
need to be considered to calculate different periods and compare them with the energy
bills of that specific period. The comparative analysis can be then used to readjust the load
factor assumptions. Step 8 starts with screening the proposed improvement measures to
select a potential one. The auditor should review the detailed technical specifications and
compare them with the limitations of the analysed process. A technical feasibility report
can be generated, which includes all advantages or disadvantages of each proposed option.
Another step is reviewing models with different scenarios, to compare the total energy
consumption and specific process parameters. The potential for energy savings can also be
predicted relatively accurately. By obtaining the cost analysis of each option, a financial
feasibility study can be reported.
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4. Results

In order to present the main findings and analyse the results of the proposed model,
it was necessary to identify the profile of the research sample. Table 1 presents the main
categories in order to easily follow the properties of the research sample, while Table 2
provides the main categories for each country within WB6.

Table 1. The hotels’ properties in the research sample.

Variable Properties N % Chart Impl. [%] Implementation—Chart

Categorization
5-star 72 25.71
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The general description of the research sample also includes data regarding hotel
ancillaries, such as installed indoor/outdoor pools, SPA and wellness centres and the
presence of a gym, as well as the possibility of organized gatherings, e.g., the presence of
suitable conference halls. It was necessary to determine the energy profile of the building as
well as the services the hotels have because these can influence energy consumption. The
sample profiles according to each ancillary can be described as: hotels with indoor/outdoor
pool(s)—39.64%; hotels with spa and wellness centres—50.36%; hotels with a gym—35.0%;
hotels with a conference hall—36.79%. The data distribution was used to identify the
dependence between the level of ancillaries present in the research sample and the level of
EnMS requirement implementation.

The survey included data on the number of employees in the researched hotels. It
can be noted that the majority included in the survey were very small hotels with up
to 10 employees (39.29%), followed by the next category of 11 to 50 employees (37.86%),
medium-sized hotels with 51 to 250 employees (22.14%), and large hotels with more than
251 employees (0.71%).

In order to gain insight into the research sample related to whether hotels are making
efforts to apply standards to regulate certain aspects of their businesses, it was necessary to
identify if the hotels had any certified management systems. The majority had implemented
ISO 9001 (Quality Management System) (58.93%) in the research sample. The number
of hotels that had not implemented any management system was 102 (36.43%). It was
necessary to see how old the analysed hotels were, and the largest percentage of them
(52.86%) have been present in the market for more than 10 years, while 13.21% of the
sample has been present for only up to 3 years. Information regarding the age of the
equipment installed within hotels is directly connected to energy efficiency, keeping in
mind that the majority have been in business for more than 10 years. Old and non-
serviced equipment is considered energy-inefficient and has an emerging impact on energy
consumption. The majority of the hotels (56.07%) noted that the average age of the installed
equipment/energy-consumers within the hotel was between 5 and 10 years; 28.93% owned
new equipment of up to 5 years old, while 15.0% had equipment that is older than 10 years.
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Table 2. The hotels’ properties within WB6.

Categorization Number of Employees Years on the Market

Albania
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The general description of the research sample also includes data regarding hotel 
ancillaries, such as installed indoor/outdoor pools, SPA and wellness centres and the pres-
ence of a gym, as well as the possibility of organized gatherings, e.g., the presence of suit-
able conference halls. It was necessary to determine the energy profile of the building as 
well as the services the hotels have because these can influence energy consumption. The 
sample profiles according to each ancillary can be described as: hotels with indoor/out-
door pool(s)—39.64%; hotels with spa and wellness centres—50.36%; hotels with a gym—
35.0%; hotels with a conference hall—36.79%. The data distribution was used to identify 
the dependence between the level of ancillaries present in the research sample and the 
level of EnMS requirement implementation. 

The survey included data on the number of employees in the researched hotels. It 
can be noted that the majority included in the survey were very small hotels with up to 
10 employees (39.29%), followed by the next category of 11 to 50 employees (37.86%), me-
dium-sized hotels with 51 to 250 employees (22.14%), and large hotels with more than 251 
employees (0.71%). 

In order to gain insight into the research sample related to whether hotels are making 
efforts to apply standards to regulate certain aspects of their businesses, it was necessary 
to identify if the hotels had any certified management systems. The majority had imple-
mented ISO 9001 (Quality Management System) (58.93%) in the research sample. The 
number of hotels that had not implemented any management system was 102 (36.43%). It 
was necessary to see how old the analysed hotels were, and the largest percentage of them 
(52.86%) have been present in the market for more than 10 years, while 13.21% of the sam-
ple has been present for only up to 3 years. Information regarding the age of the equip-
ment installed within hotels is directly connected to energy efficiency, keeping in mind 
that the majority have been in business for more than 10 years. Old and non-serviced 
equipment is considered energy-inefficient and has an emerging impact on energy con-
sumption. The majority of the hotels (56.07%) noted that the average age of the installed 
equipment/energy-consumers within the hotel was between 5 and 10 years; 28.93% owned 
new equipment of up to 5 years old, while 15.0% had equipment that is older than 10 years. 

To identify the energy profile, it was necessary to evaluate if hotels use different en-
ergy sources, such as electricity, natural gas, oil, solar energy, wind energy and geother-
mal energy. In the research sample, the majority (77.14%) used only one or two energy 
sources, while 22.86% used three, and none of the researched hotels used four different 
energy sources. 

4.1. EnMS Implementation in the Hotels 
According to the proposed model based on the PDCA cycle within the ISO 50001 

EnMS, in the following section, the results are given for each country and for the whole 
research sample. It should be stated that the practised and performed research shows that, 
even though some hotels do not have a certified EnMS, they can still apply the necessary 
requirements or certain processes in some parts of the hotel. 

4.1.1. PLAN Phase of EnMS—Establishing EnMS 
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To identify the energy profile, it was necessary to evaluate if hotels use different
energy sources, such as electricity, natural gas, oil, solar energy, wind energy and geother-
mal energy. In the research sample, the majority (77.14%) used only one or two energy
sources, while 22.86% used three, and none of the researched hotels used four different
energy sources.

4.1. EnMS Implementation in the Hotels

According to the proposed model based on the PDCA cycle within the ISO 50001
EnMS, in the following section, the results are given for each country and for the whole
research sample. It should be stated that the practised and performed research shows that,
even though some hotels do not have a certified EnMS, they can still apply the necessary
requirements or certain processes in some parts of the hotel.

4.1.1. PLAN Phase of EnMS—Establishing EnMS

The basis of an EnMS is defined through energy planning or the PLAN phase of the
energy management model. Nevertheless, it was important to examine whether the lack of
a certified ISO 50001 EnMS implied that the company did not apply EnMS in some parts or
certain sectors of its business. The results show that the hotels apply EnMS to a considerable
extent even when they are not aware of it. Namely, the average implementation rate
of the PLAN phase was 35.71% within WB6 (22.94% in Albania, 28.30% in Bosnia and
Herzegovina, 19.89% in Kosovo, 45.10% in Montenegro, 31.03% in North Macedonia and
41.39% in Serbia). A diagram showing the dependence of the percentage of hotels in
WB6 and their EnMS requirement implementation levels in the PLAN phase is provided
in Figure 4.
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The average response regarding the implementation of the systematic approach is
42.50%. In the research sample, 42.68% of leadership/management is concerned with EnMS
requirements. The responses in this part are as follows: 41.07% stated that management
clearly assigns tasks and responsibilities to ensure the effective management of energy
use; 41.61% highlighted that management promotes the importance of energy efficiency
and effective EnMS; and 45.36% confirmed that management raises awareness of energy
efficiency among employees.

The average response regarding energy planning is 35.65%, while 45.36% are, in part,
concerned with standards and legal requirements and how they are connected to EnMS
within the analysed hotel. Furthermore, 29.94% possess defined energy goals. Identifying
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the energy profile of the hotel was especially important, so the findings could be used
in order to address problems and make comparisons with the competition. The average
response regarding the application of energy profile requirements is 28.57%. To determine
the energy profile, employees should identify all sources of energy that are used and
identify all energy consumers and energy consumption, as well as the condition of the
equipment used by the hotel. It should be highlighted that only 13.57% perform energy
audits to control and monitor their energy performance, while 17.50% have clearly defined
methodologies and criteria to perform such energy audits. Less than 10%, specifically, 8.21%,
possess a Green Energy Passport certified by the Central Register of Energy Passports.
What is encouraging is that 53.57% stated that they have records of energy consumption in
the past; 58.04% document energy consumption and energy losses in a specified period
of time; and 31.79 consider opportunities to save energy and increase energy efficiency at
regular meetings (monthly and quarterly).

Energy performance indicators are defined and monitored by only 17.50% of the
participating hotels, while in 74.64% of the hotels, they do not exist. Energy use in service
organizations is often measured and documented annually, per unit of output. In some
organizations, mostly in industry, energy balances are made for each year, and larger
manufacturers in industry often use software for this purpose. Procedures for monitoring
indicators are defined by 13.57 % of the hotels, and 17.32% have established a baseline
for future energy use comparison, where the energy baseline is the value measured in the
previous day, month or year. The energy baseline is reviewed and changed by 8.21% of
hotels in cases of new equipment being installed and changes in processes to identify if it is
still appropriate or should be changed.

4.1.2. DO Phase of EnMS—Implementing EnMS

An integral part of the DO phase, related to ISO 50001, is based on the employees’
involvement in the EnMS, communication channels within the hotel, documentation related
to the EnMS and process identification significant for the EnMS. The documentation
system should be seen as a guide on how to implement EnMS measures and, moreover,
a report on the results concerning EnMS implementation. Communication between the
hotel employees was seen as important not only for EnMS implementation but also for
obtaining real data about the current state, problems and accidents related to energy
consumption, leakage, losses in the system, etc. The average implementation rate within
the research sample in the DO phase is 44.90% (Albania, 29.95%; Bosnia and Herzegovina,
34.36%; Kosovo, 34.03%; Montenegro, 56.37%; North Macedonia, 32.79%; Serbia, 52.79%).
All defined requirements in the DO phase are implemented by 4.64% of the researched
hotels, and the percentages of the hotels in WB6 and the levels of their EnMS—DO phase
implementation are provided in Figure 5.

The first sub-group in the DO phase included the employees’ involvement: 42.68%
of employees include energy consumption data in their reports; 14.64% monitor, measure,
document or report energy consumption during their work activities; 36.79% had attended
and completed some training, course, lecture or seminar related to effective energy use and
management. Communication between the staff regarding the EnMS was also analysed:
50.71% stated that information about energy consumption or energy savings was exchanged
(at meetings, in mail correspondence, through reports); 62.50% stated that their managers
encourage free communication regarding energy; 58.39% encourage employees to give
suggestions and comments to improve the energy efficiency of certain processes.

Documentation management was included in this phase: 36.07% confirmed that their
documentation is related to the EnMS (procedures, reports, activities, plans, instructions,
measures, etc.), and 41.43% had clearly defined procedures for managing documentation
related to the EnMS. The data that are considered to be significant is the fact that 62.68%
were aware of the processes within the hotel that significantly affect energy consumption,
and 62.68% can identify the process that should be subjected to corrective measures to
increase energy efficiency. The hotel’s management is aware of the current situation and
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could deal with the problems. However, less than a third (26.61%) had clearly defined
procedures that are related to the maintenance and operation of machines and equipment
in the hotel (which may also include processes that are considered to have a significant
impact on energy consumption).
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4.1.3. CHECK Phase of EnMS—Measurement and Monitoring Processes

Monitoring, measuring and analysing business processes within an organization
provide quantitative process data and justify decisions about implementing necessary
measures. Keeping in mind that fact-based decision-making represents an integral part
of the CHECK phase and one of the principles of quality management, the provided data
could be used for benchmarking and forecasting. According to [51], organizations do not
define plans to measure energy performance or analyse energy indicators. Within the
research sample, the general implementation of the CHECK phase is 45.45%; the average
number of points is 7.27, and the standard deviation is 3.7. The average implementation
rate is 36.72% in Albania, 38.09% in Bosnia and Hercegovina, 40.1% in Kosovo, 50.49% in
Montenegro, 35.33% in North Macedonia and 51.95% in Serbia. In the presented research
sample, 1.07% of the analysed hotels do not implement any of the requirements in the fact-
based decision-making phase, and there are no hotels that implement all the requirements.
The percentages of the analysed hotels within WB6 and the level of their EnMS CHECK
phase requirement implementations are provided in Figure 6.

More than half (52.14%) of the researched hotels can identify the largest energy
consumers, but only 13.75% can determine the current energy performance of the installed
equipment, machines or sectors (for example, spas, restaurants, etc.). Within the research
sample, 49.29% can estimate future energy costs and energy consumption, while 50.36%
can identify and make a list of priorities to mitigate energy losses and improve overall
energy efficiency. It is quite encouraging that 74.11% follow the development of new,
energy-efficient equipment, which has better energy performance, and that 60.71% have
personnel responsible for monitoring, recording and reporting energy consumption and
energy savings in every possible way. However, only 11.96% of the hotels know how
much energy is used daily, per m2 of the hotel or per guest. Finally, more than half
(51.25%) of the research sample hotels record significant accidents and deviations that
are linked to variations in expected energy consumption and note the reasons that cause
these deviations.
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4.1.4. ACT Phase of EnMS—Review and Continuous Improvement

Management review and continuous improvement represent the core of the ACT
phase of the EnMS. Management should deploy internal audits and/or reviews concerning
their EnMSes to identify the current state of a hotel’s energy performance and to consider
measures for improvement. Within the research sample, the average implementation rate of
the ACT phase is 25.36%, the average number of points is 3.55 and the standard deviation
is 3.18. The average implementation rate of ACT requirements is 15.63% in Albania, 21.43%
in Bosnia and Herzegovina, 16.07% in Kosovo, 28.29% in Montenegro, 14.91% in North
Macedonia and 31.98% in Serbia. The distribution of analysed hotels within WB6 and the
implementation level of their EnMS ACT phase requirements is provided in Figure 7.

Sustainability 2022, 14, x FOR PEER REVIEW 14 of 20 
 

 

can identify and make a list of priorities to mitigate energy losses and improve overall 
energy efficiency. It is quite encouraging that 74.11% follow the development of new, en-
ergy-efficient equipment, which has better energy performance, and that 60.71% have per-
sonnel responsible for monitoring, recording and reporting energy consumption and en-
ergy savings in every possible way. However, only 11.96% of the hotels know how much 
energy is used daily, per m2 of the hotel or per guest. Finally, more than half (51.25%) of 
the research sample hotels record significant accidents and deviations that are linked to var-
iations in expected energy consumption and note the reasons that cause these deviations. 

4.1.4. ACT Phase of EnMS—Review and Continuous Improvement 
Management review and continuous improvement represent the core of the ACT 

phase of the EnMS. Management should deploy internal audits and/or reviews concern-
ing their EnMSes to identify the current state of a hotel’s energy performance and to con-
sider measures for improvement. Within the research sample, the average implementa-
tion rate of the ACT phase is 25.36%, the average number of points is 3.55 and the standard 
deviation is 3.18. The average implementation rate of ACT requirements is 15.63% in Al-
bania, 21.43% in Bosnia and Herzegovina, 16.07% in Kosovo, 28.29% in Montenegro, 
14.91% in North Macedonia and 31.98% in Serbia. The distribution of analysed hotels 
within WB6 and the implementation level of their EnMS ACT phase requirements is pro-
vided in Figure 7. 

 
Figure 7. Application of the ACT phase in hotels in WB6. 

In the present research, none of the analysed hotels fully review energy performance 
data or implement continual improvements, while 30.71% do not review the system and 
do not implement any action to improve energy performance. Overall energy manage-
ment improvements in Western Balkan countries are limited due to the poor financial 
condition of opportunities to invest. In cases where improvements are implemented, they 
are planned, and their realization takes a long time. In cases where projects for energy 
savings were implemented—such as the use of heat pumps, the introduction of photovol-
taic cells on rooves or the installation of LED lighting—there were no documented data 
on energy performance improvement, and these hotels did not review energy perfor-
mance in previous periods. The conducted research provided all the analysed hotels with 
data on how to measure, document and review energy performance, as well as data on 
how it is done in other, similar hotels. 

Figure 7. Application of the ACT phase in hotels in WB6.

In the present research, none of the analysed hotels fully review energy performance
data or implement continual improvements, while 30.71% do not review the system and
do not implement any action to improve energy performance. Overall energy management
improvements in Western Balkan countries are limited due to the poor financial condition of
opportunities to invest. In cases where improvements are implemented, they are planned,
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and their realization takes a long time. In cases where projects for energy savings were
implemented—such as the use of heat pumps, the introduction of photovoltaic cells on
rooves or the installation of LED lighting—there were no documented data on energy
performance improvement, and these hotels did not review energy performance in previous
periods. The conducted research provided all the analysed hotels with data on how to
measure, document and review energy performance, as well as data on how it is done in
other, similar hotels.

About a third of the analysed hotels (36.07%) define procedures for management
review related to the EnMS (energy consumption, energy savings, increasing energy effi-
ciency), and 31.07% define corrective actions and/or plans to solve the current problems of
energy consumption (on a quarterly and annual basis). The results show that 31.96% define
preventive measures, actions and plans related to the EnMS, while 22.68% of managers
define actions that will improve the process of production/providing services in terms
of EnMS in plans for the next period. The most significant datum is that only 8.93% of
the hotels have independent auditors that conduct internal energy management audits.
Keeping in mind direct customer satisfaction with the services and accommodations in
the analysed hotels, the fact that should be highlighted is that 28.57% of the hotels have
noted that their customers’ opinions have been formed on the basis of the rational use of
energy and whether the hotel is “eco-labelled”, while 28.21% believe that energy savings
are directly connected to customer opinions/satisfaction/expectations. Considering the
results in the ACT phase, the conclusion to be drawn is that managerial reviews and the
continuous improvement of EnMSes are not widespread and that management should
make an effort to implement an EnMS in most processes in their business and encourage
employees to include EnMS measures in their daily activities.

In Figure 8, we present the overall implementation of the ACT phase in the analysed
hotels. Full reviews and improvements to EnMSes are not present in any hotel, and very low
implementation (0–10%) of such measures occurs in 33.57%. The average implementation
of the ACT phase is 25.36%, which indicates that reviews and EnMS improvements are not
disseminated properly.
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4.1.5. Analysing the Connection between a Hotel’s Properties and the Implementation of
EnMS Requirements

The following analysis provides significant data regarding the dependence of a hotel’s
characteristics on the implementation level of its EnMS requirements. These hotel rankings
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provide insight into the quality of the service, which can and cannot be connected to
sustainable energy consumption. It was of great importance to analyse if the hotels with
higher ranks had implemented EnMS requirements according to the given model at a
higher level than the lower-ranked hotels. The Kruskal–Wallis test was used to identify
differences in EnMS implementation in hotels of different ranks. The analysis shows a
significant difference in EnMS implementation in hotels of different ranks (three-star hotels:
median Md = 12.76%, sample—n = 28; four-star hotels: median—Md = 34.69%, n = 180;
five-star hotels: median—Md = 60.71%, n = 72, test value—X2 = 34.7619, significance
level—p = 0.0001).

One criterion that is interesting to consider is ISO 9001 certification. The Mann–Whitney
U test was used to identify if ISO 9001-certified hotels applied EnMS to a greater extent.
The results show that ISO 9001-certified hotels (median—Md = 65.31%, sample—n = 115)
implement EnMS requirements at a higher level compared with ones without ISO 9001
certification (median—Md = 16.33%, sample—n = 165) (test value—Z = −13.42971, sig-
nificance level—p = 0.00001). Specific hypothesis (X1-2) was, therefore, confirmed with
this evidence.

Hotel size should have a great influence on the EnMS implementation level. It was
assumed that larger hotels implement EnMS at a higher level. The Kruskal–Wallis test
showed that there is a significant difference in the level of EnMS implementation be-
tween these four groups: hotels with more than 250 employees (median—Md = 84.18%,
sample—n = 5), hotels with 51–250 employees (median—Md = 65.82%, sample—n = 62), ho-
tels with 11–50 employees (median—Md = 32.65%, sample—n = 106) and hotels with fewer
than 10 employees (median—Md = 17.35%, sample—n = 107) (test value—X2 = 104.4047,
significance level—p = 0.00001). This analysis showed that larger hotels implement EnMS
requirements at a higher level. Keeping in mind other similar analyses [35,36,69], the
conclusion is that energy management practices definitely depend on a company’s size,
and specific hypothesis (X1-2) was confirmed.

The Kruskal-Wallis test was used to examine the dependence of a hotel’s maturity on
its EnMS implementation. It was concluded that there is no significant difference in EnMS
implementation between hotels that have a different level of presence on the market.

5. Discussion

Our research results show that the average level of implementation of EnMS in hotels
in the WB6 region is 38.07%, while full implementation was not found in any of researched
hotels. General hypothesis (X1) was then confirmed concerning that in WB6, the energy
management practices are applied in less than 20% of hotels.

The average implementation level of the PDCA cycle of the proposed model in each
category for each member of WB6 is provided in Figure 9.
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The results show that, in 44.64% of the hotels, the implementation rate of EnMS
requirements is below 30% and that no hotel in the sample has fully implemented all EnMS
requirements. Furthermore, 15% of the analysed hotels showed a complete absence of the
implementation of EnMS requirements.

Hotels have not defined their energy profiles completely or considered energy perfor-
mance in their design processes. However, communication on energy management and
process analysis is considerably present, though an energy objective rarely exists; therefore,
there is no energy policy or no management review system, and improvements in energy
performance are rare, executed mainly for financial reasons. Based on the average data, the
implementation of EnMS in WB6 hotels is presented in Figure 8.

Previously conducted studies on the implementation of EnMS in intensive industries
show that, in Turkey, the level of implementation was 22% [52]; in Sweden, the level of
implementation was 25–40% [53]; and in Denmark, the implementation level was only
3–14% [54]. In intensive industries in Serbia, the full implementation rate of EnMS was only
5.8% [35]. Service organizations have different approaches to managing these processes,
as well as energy consumption and energy savings, which our study has justified. The
full implementation of these requirements in the hotel sector was not found in any of the
analysed countries, but the group of hotels in which the highest level of implementation
was found (91–100% implementation) contains 3.12% in Albania, 1.89% in Bosnia and
Herzegovina and 5.5% in Serbia.

The present study provides a scientific basis to improve national energy policies in the
WB6 region and develop planning activities related to the implementation of the ISO 50001
standard in terms of sustainability for tourism organizations. This scientific basis can be
considered significant since it examined service organizations, and the findings are crucial
for inventing new approaches to achieving more sustainable results. Other stakeholders
in tourism can utilize the data as a benchmarking tool to compare their results with the
relevant ones in the analysed field or with the average values. The presented data could
also be used and implemented in other countries, regions and sectors to benchmark results.

6. Conclusions

Keeping in mind that pre-knowledge about EnMS within the research sample was very
poor, the managers that took part in this study showed great interest in being interviewed
and asked that the proposed EnMS model for service organizations be modified. It was of
great importance for us to obtain insights from the hotels’ managers and observe parts of
the business process that are not very transparent, such as energy consumption in kitchens
and spas, water losses due to plants, etc.

In this study, a newly developed model for EnMS requirements within service orga-
nizations in the hospitality sector was proposed, introducing new categories within the
PDCA model. The model was verified in 280 hotels from different regions in the Western
Balkans. The research results are significant since no similar studies have been performed
in this manner. The strength of this research lies in the proposed approach to identifying
the level of EnMS implementation and in benchmarking the results with hotels of similar
sizes, territory positions, ranks, etc. Future research can expand the second part of the
model, developing it in order to propose a classification algorithm by using analytical tools,
which could be implemented in different hospitality sectors, different environments and
with different legal limitations.

The present study provides a scientific basis for improving the existing national and
regional energy policies, planning activities with ISO 50001-standard implementation and
providing an environment for sustainable tourism.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/su142416787/s1.
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25. Cvijanović, D.; Sekulić, D.; Pavlović, D. Are green hotels suitable for the development of entrepreneurship in tourism? Ekon.
Preduz. 2018, 66, 424–433.

26. Rahman, I.; Reynolds, D.; Svaren, S. How “green” are North American hotels? An exploration of low-cost adoption practices. Int.
J. Hosp. Manag. 2012, 31, 720–727. [CrossRef]

27. Green Hotel Association. GHA Report, 2018. Available online: www.greenhotels.com (accessed on 1 September 2022).
28. Simula, H.; Lehtimäki, T.; Salo, J. Managing greenness in technology marketing. J. Syst. Inf. Technol. 2009, 11, 331–346.
29. Maksin, M.; Ristić, V.; Nenković-Riznić, M.; Mićić, S. The role of zoning in the strategic planning of protected areas: Lessons

learnt from EU countries and Serbia. Eur. Plan. Stud. 2018, 26, 838–872. [CrossRef]
30. Jones, P.; Hillier, D.; Comfort, D. Sustainability in the hospitality industry: Some personal reflections on corporate challenges and

research agendas. Int. J. Contemp. Hosp. Manag. 2016, 28, 36–67.
31. Boluk, K.A.; Cavaliere, C.T.; Higgins-Desbiolles, F. A critical framework for interrogating the United Nations Sustainable

Development Goals 2030 Agenda in tourism. J. Sustain. Tour. 2019, 27, 847–864. [CrossRef]
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