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Abstract

The current paper aims at enhancing the existing literature of studies discussing the parameters, which formulate
the phenomenon of the energy efficiency gap in hotels. Specifically, the obtained outcomes, as resulted by the
conduction of a stated preference survey are presented and discussed. The survey was carried out on
a representative sample of hotels in Greece in the context of the “Consumer Energy Efficiency Decision making
(CONSEED)” project. Emphasis was given on various issues related to the energy efficiency gap, such as the
impact of EU labelling scheme, the linkage of the pro-environmental behaviour with the willingness to invest
in more energy-efficient technologies and equipment, the lack of information about electricity prices and the
imperfect understanding of energy operating costs. The findings of the survey can be used to explain the role
of the behaviour in the decision-making procedures for the further promotion of energy efficiency. Theoretical
models can be developed with the collected data to examine the energy efficiency gap phenomenon and
to quantify the contribution of different factors to its formulation including the calculation of the implicit
discount rate. Finally, the design of more effective policies can be supported with the findings of the paper
maximizing the private and social benefits, which are associated with the purchase of energy-efficient
technologies and equipment in the hotel sector.
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Introduction

In Greece, the role of tourism is vital for the whole economy. Specifically, the hotel sector contributed
approximately 30.9% to the national GDP in 2018, while the number of employees in the hotel sector amounted
to almost 1 million representing 25.9% of the total workforce [1]. The national revenues were equal to €15.6
billion resulted mainly from approximately 30 million tourists. Considering the current status of the
infrastructure, more than 10 thousand hotels are available with a total capacity of 800 thousand beds.

The energy consumption of hotels is considerably high, affecting the competitiveness of the whole sector.
According to Figure 1, the per unit primary energy consumption - calculated on the basis of the issued Energy
Performance Certificates - of both rooms to let and hotels are higher than many other types of buildings in the
tertiary sector. Moreover, the demand for the coverage of space cooling with specific comfort levels is crucial
for the hotel sector in Greece, while the seasonality of the hotels creates an additional obstacle in the penetration
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of energy-efficient technologies, as their payback period is not considered as attractive enough for the hotel
owners/managers.
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Fig. 1. Primary energy consumption of various types of buildings in the tertiary sector. Source: [2].

The final energy consumption of the hotels is affected by different types of parameters [3]. The physical
parameters are related mainly with the characteristics of the building envelope, the climatic location conditions,
the type of the installed equipment and technologies including the implemented operation and maintenance
procedures and the utilised energy and water sources both in physical quantities and in cost. Furthermore, the
operational parameters include: (i) the schedules for the operation of the different functionalities, (ii) the
number of the provided facilities and services, (iii) the evolution of the occupancy, (iv) the perceived attitudes of
the customers in relation with the indoor comfort levels, (v) the implemented energy efficiency actions and (vi)
the level of awareness and knowledge of both the personnel and customers in regards to the improvement of
the energy efficiency.

Various scientific papers have analysed and assessed the relation of the hotels with the use and consumption
of energy. Initially, the analysis and modelling of the energy consumption were prioritised including the
identification of the parameters, which affect its evolution. For instance, Sheng et al. [4] developed both a model
for analysing the energy use and specific energy benchmarks of five-star hotel sector in China. Idahosa et al. [5]
conducted a panel analysis to understand the factors that drive the energy consumption of hotels in South Africa
and Oluseyi et al. [6] explored the carbon footprint of hotels in Nigeria; Parpairi [7] presented the use of
successful practises and policies in Greece. Cingoski & Petrevska [8] discussed the obtained outcomes from an
online survey among managers of different types hotels for evaluating the potential implementation of energy
efficiency technologies in hotels and for identifying the factors, which affect the energy use and consumption.
Also, several studies aimed at evaluating the energy and environmental performance of the hotels through the
calculation of specific energy indicators [9—12] and the identification of the potential for the extensive
penetration of the most effective energy efficiency technologies [13]. Also, emphasis has been put on the
examination of customers’ perceptions and behaviour towards the application of environmental practises by
hotels [14-20]. Limited focus though has been placed on the behavioural aspects of the hotel owners/managers
towards the promotion of energy efficiency. More specifically, Leroux and Pupion [21] examined the reasons for
the adoption of the eco-label by the hoteliers. A non-parametric quantitative methodology was performed in
182 hotels in France in order to analyse the main factors leading to this choice.
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According to the obtained results, the adoption of the eco-label is affected by the risk perceptions, the adoption
of eco-label and institutional issues. The regulatory and imitative behaviour and specific entrepreneurial
characteristics, such as like risk-taking and bureaucracy, are considered as the main factors for the case of non-
certified hotels, while the difficulties for obtaining the certification and the positive attitudes for the protection
of the environment lead to the promotion of eco-labels in certified hotels. Asadi et al. [22] examined the potential
effects of green innovation on sustainable performance in the hotel sector. Specifically, the factors influencing
the adoption of green innovation were analysed resulting that the environmental and economic performances
have the strongest influence for the promotion of green innovation in hotels. Finally, specific studies have
examined the role of energy labelling on the formulation of the different perceptions and attitudes mainly for
the residential appliances [23—-25]. No study though was identified regarding the perceptions and attitudes of
hotels owners/managers for the impact of energy labels in the equipment utilised in their premises. The
limitations revealed by the literature review are critical because the majority of the countries have already set
ambitious targets for increasing energy efficiency. Nevertheless, the “energy efficiency gap” or “energy paradox”
[26] creates a serious problem as the businesses and the consumers in reality do not support the acceleration
of the energy efficiency equipment or appliances even if the triggered benefits are much higher than the required
costs (Damigos et al., 2020). According to Damigos et al. [23] various market and non-market failures contributed
to the problem of the energy-efficiency gap, while the energy labels can be confronted by the intensive utilization
of energy labels.

Aiming to contribute to knowledge and existing literature, this paper provides an insight into the factors, which
are responsible for the energy efficiency gap in the hotel sector. Specifically, the results of a stated preference
survey are presented as collected by approximately 100 Greek hotels owners/managers via the method of the
computer-assisted web interviewing (CAWI) within the framework of the “Consumer Energy Efficiency Decision
making (CONSEED)” project. The survey was designed to collect information about the factors affecting the
decision for the purchase of energy-efficient heating and cooling systems. More specifically, the present research
aims at:

e assessing the role of energy efficiency in the decisions, which are made by the hotel owners and
managers compared with other operational attributes of the heating and cooling technologies ;

e studying specific market and behavioural barriers (such as the provision of incomplete and inadequate
information, the imperfect understanding of the triggered energy operating costs and liquidity
constraints) and hidden costs and benefits, which hinder the hotel owners and managers from potential
investments in energy-efficient technologies and equipment;

e examiningthe role of various factors (socio-economic characteristics, attitudes, beliefs and perceptions)
which affect the decision of the hotel owners/managers for further investments in the field of energy
efficiency;

e  evaluating the impact of the existing EU labelling scheme on energy-efficient investments and to test
if the use of monetary labels would foster the willingness of hotel owners/managers to purchase more
efficient heating and cooling systems;

e calculating the implicit discount rate used by the hotels owners/managers to compare the upfront costs
of the energy-efficient technologies and equipment to the discounted value of future savings in energy
expenditures during their decision to purchase an energy-efficient technology and equipment.

According to the authors’ best knowledge, the above-mentioned issues have not been examined in the literature
so far, and thus the current paper provides a solid basis for further discussions in the respective scientific
questions. The structure of the paper consists of the Sections 2 and 3, which presents the utilised materials and
methods and the obtained results correspondingly. Section 4 analyses the main outcomes of the conducted
survey, while Section 5 summarises the main conclusions of the paper.

Materials and methods

Survey design

The survey was carried out among hotels owners/managers using a structured questionnaire. This approach
allowed us to elicit specific information on particular variables and study the cause-effect relationships and
connections as a function of the socio-economic and operational characteristics of the participated hotels into
the survey [27,28]. The questionnaire was designed following the recommendations of the relative literature
[29-33] to achieve the specific objectives of the research. After preparing the first version of the
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guestionnaire, a pilot survey was conducted in order to test it and identify vague and problematic questions,
which could lead to biased answers. The final version of the questionnaire comprised a set of specific, concise
and standardised questions divided into seven parts. The first part aimed at examining the type of the installed
heating and cooling technologies (either central systems or autonomous units), the intention of the participant
to install a new heating and system (central or not) in period of five years and the degree of involvement of the
participant in the process of purchasing the heating and cooling equipment. The second part investigated the
role of the improvement of energy efficiency with other attributes of the heating and cooling technologies such
as the price, the years of warranty, manufacturer’s reliability, annual electricity consumption, after-sales service,
the installed capacity of the heating and cooling technologies, the annual operating costs and the expected
annual COz emissions. The discounting question was included in the third part of the questionnaire to elicit the
expected return on the potential purchase of the energy-efficient heating and cooling system and to calculate
the implicit discount rate. Specifically, the respondents considered the following question:

“Suppose you could buy an energy-efficient cooling/heating system, which would reduce the
operating costs of your hotel. The new cooling/heating system will cost {500, 1000, 1500} more
and is expected to operate for 10 years. How much would you have to save in your energy bill per
year during the next 10 years to pay for the additional {500, 1000, 1500} Euros?”

The fourth part of the questionnaire investigated attitudes and perceptions of the participants concerning the
perceived costs and benefits emphasising the various barriers that hinder the further promotion of energy-
efficient technologies and equipment. The fifth part focused on the factors, which foster the utilisation of the
current energy label and the proposed monetary label for the heating and cooling systems. Firstly, the hotel
owners/managers declared their familiarity with the current energy label, while it was examined if selection and
purchase of a new energy-efficient system has been mobilised by the energy label. Moreover, the participants
evaluated if the energy label is understandable, reliable, used by sellers for the promotion of a specific type of
technologies, affecting the decision for buying a specific unit and facilitating the potential buyer to realise her
energy consumption and calculate the operating costs of the heating and cooling system. Participants were
informed that the current energy label is planned to be substituted by an alternative, which provides information
about the total energy cost on annual basis in addition to the annual energy consumption, as follows:

“Imagine the use of energy labels in heating and cooling systems is mandatory. These tags will
provide the prospective buyer with information on the annual energy consumption of the heating
and cooling systems in kWh and in addition the annual energy cost in euro. For example, "the
annual energy cost of this device amounts to € Y annually”. This information will be based on the
model's cooling/heating power, its average energy efficiency and an average electricity price.”

Then, they were asked to evaluate the various options assessed for the case of the existing energy label. The
sixth part of the questionnaire explored the environmental perceptions of the participants and the potential
installation of specific energy and environmental management systems including the renovation of the building
envelope. Finally, the seventh part of the questionnaire information about the operational characteristics and
the ownership of the hotel were collected.

The survey was carried out in December 2017 via the CAWI method by a specialised market research and opinion
polling company in Greece. Specific quality assurance procedures were applied in compliance with the Data
Collection Quality Control rules of the Association of Greek Market & Opinion Research Companies. The target
group was owners/managers of Greek hotels and ‘rooms to let’. The sample derived by an online research panel
maintained by the Opinion Research Company. Furthermore, the sample was selected to be representative
in relation to the geographic dispersion and the main characteristics of hotels in Greece. Each hotel owner
or manager was notified and received by email an electronic link to the survey questionnaire without the
provision of any incentive to participate in the survey. Totally, 102 hotel owners/managers completed the
developed questionnaire successfully.

Data analysis
The data were analyzed using univariate, bivariate and multivariate statistics. Univariate (i.e. descriptive)
statistics was employed to summarize the variables relating to the perceptions, beliefs and characteristics of the

https://doi.org/10.32933/Actalnnovations.37.1e ISSN 2300-5599 e © 2020 RIC Pro-Akademia — CC BY



https://doi.org/10.32933/ActaInnovations.37.1

Acta Innovations @ 2020 e no. 37: 5-20 ¢ 9

participants. As far as the estimation of the implicit discount rate (IDR) is concerned, the Kaplan—Meier non-
parametric estimator (Kaplan & Meier 1958) was utilised to estimate the respective IDR value for those who
answered the discounting question. With regards to the bivariate analysis, chi-square tests were conducted to
examine potential associations between energy- and environmental-related perceptions and the demographic
and attitudinal characteristics of the respondents. Finally, the data were also analysed using multivariate
regression models (i.e. binary and ordered logistic ones) following the relevant literature [34-38], to explore
which attitudinal and demographic factors influence energy-efficiency decision making.

Results

Description of the general characteristics of the hotels

According to the collected data, 42% of the hotel units operate as vocational hotels while 31% of them are
located in cities covering different multi-purposes travels. Most of the examined hotels are privately owned
(90%); 46% of the hotels operate on continuous basis (12 months) and 35% of the hotels have seasonal operation
(June to September). During high season, the occupancy rate exceeds 90% for the vast majority of the
respondents (70% of the sample). The average hotel occupancy rate is equal to 57% while the average capacity
amounts to 99.4 bed-places. The average hotel rating is equal to 2.55 stars while the average permanent and
seasonal personnel is equal to 7.6 and 13.7 employees, correspondingly.

As regards the heating and cooling system, 25.5% of the hotels have in operation a central system, 63.7%
a distributed system and the rest (i.e. 10.8%) both systems. According to the obtained responses, the average
energy cost is equal to €4,412 on monthly basis (min: €100 max: €90,000), while is strongly related to the hotel
rating and capacity. More specifically, the average monthly cost for the 1-star hotels is €860, for the 2-star hotels
is €3,100, for the 3-star hotels is €1,700, for the 4-star hotels is €5,400 and for the 5-star hotels is €34,500.
Moreover, the average energy cost per month is €140 for 0-20 bed-places, €2,100 for 21-50 bed-places, €3,800
for 51-100 bed-places, €4,600 for 101-300 bed places and €90,000 for more than 1,000 bed-places. In total, the
average monthly energy costs per bed-place range from €35 to €3,300 (average: €3,300; median: €210). Finally,
the average energy cost is equal to €2,700 and to €3,000 on monthly basis for the case of hotels with central
heating and cooling system and distributed system respectively. The operation of a mixed system leads
to considerably highest energy cost (€16,300 per month).

According to Figure 2, 30% of the participants stated that a Building Energy Management System has already
been installed in their hotel. The percentage of the hotels, which have been, renovated amounts to 68%
indicating the importance of energy efficiency in the operation of the hotel industry. The main reasons for the
non-initiation of the required efficiency interventions are related to the relatively young age of the buildings and
the difficulty to attain the appropriate funds for the energy upgrade of the buildings and the other facilities.
Further, environmental interventions have been initiated. Explicitly, 41% of the sample has installed a waste
reduction system, 44% a waste recycling system and 47% a water-saving system, demonstrating the emphasis
given in addressing the environmental challenges triggered by the operation of the hotels.
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Fig. 2. Implemented energy and environmental interventions in the examined hotels

Factors affecting the purchase of heating and cooling systems

The factors that affect the purchase of heating and cooling systems were examined (Figure 3). The analysis
showed that the energy consumption and the manufacturer’s reliability (89.2%) are considered as the most
essential aspects from the hotel owners/managers during the purchase of the energy efficient heating and
cooling systems. Moreover, the annual energy cost and the after-sales service are also considered important
(81.4%), followed by the capacity of the system, the years of warranty and the price (79.4%, 78.4% and 74.5%,
respectively). The CO2 emissions are not considered as a crucial parameter for the selection of the
heating/cooling system as only 66.7% of the respondents highlighted its importance. The factors that are linked
with the performance of the heating and cooling systems and the comfort levels to ensure customers’
satisfaction are considered as more important during the selection of a new heating and cooling system. Finally,
20% of the respondents plan to install a new heating and cooling system - either central or individual - within the
next five years, while the majority of the participants (57%) claimed that his involvement in the decision for
selecting a new heating and cooling system is essential and definitive.

Chi-square tests revealed that women focus mainly on the manufacturer’s reliability (chi2(1) = 4.1839, p = 0.041)
and the capacity of the system (chi2(1) = 3.7503, p = 0.053). Furthermore, it seems that older people are more
concerned about the price of the system (chi2(3) =9.1127, p = 0.028), the energy consumption (chi2(3) =13.2082,
p = 0.004), the after sales service (chi2(3) = 9.0016, p = 0.029), the annual energy cost (chi2(3) =18.5170, p =
0.000), and the CO2 emissions (chi2(6) = 13.4253, p = 0.037). Finally, in comparison to franchised hotels, privately
owned hotels consider more important the years of guarantee (chi2(2) = 12.6018, p = 0.002), the manufacturer’s
reliability (chi2(1) = 4.2549, p = 0.039), the energy consumption (chi2(2) = 11.4807, p = 0.003), the capacity of
the system (chi2(1) = 10.5332, p = 0.001), the annual energy costs (chi2(2) = 7.2091, p = 0.027), and the CO2
emissions (chi2(2) = 12.1957, p = 0.002).
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Fig. 3. Importance of factors affecting the purchase of heating and cooling systems at hotels.

Perceptions towards energy efficiency and environment

The analysis of the perceptions for the promotion of energy efficiency in hotels (Figure 4) demonstrates that the
vast majority of the participants link strongly the energy efficiency technologies with the reduction of the energy
consumption and the triggered environmental impacts (93.1% and 91.2% of the sample, respectively).
Furthermore, more than 80% of the responders stated that the energy upgrade of the heating and cooling
equipment would be proved beneficial to them as they will improve the existing comfort levels and will lead to
an increase of the current value of the enterprise (84.3% and 82.4% of the sample, respectively).

The majority of the participants initially said that have adequate knowledge of the issues about energy use and
consumption and the energy prices. Specifically, the hotel owners/managers claimed that they are informed
about the energy prices (83.3% of the sample), understand the heating and cooling system's energy consumption
(81.4% of the sample) and are certain about the economic benefit triggered by the more energy-efficient system
(77.5% of the sample). Nevertheless, approximately 90% of the participants admitted that they are not informed
of the existing energy consumption of the hotel, and about 47% of the respondents were neither able nor willing
to mention the required energy costs for the operation of their hotels.

The obstacle of the limited financial incentives was also highlighted as 53.9 % of the participants claimed that it
is not possible to finance the upgrade to a more energy-efficient cooling/heating system, while the limited
financial incentives was mentioned by 66.7% of the sample as the most important barrier towards making more
energy-efficient choices.

Furthermore, a problem was pinpointed regarding the identification of the energy-efficient heating and cooling
systems. Specifically, 39.2% the sample are not capable of recognizing the energy-efficiency heating and cooling
systems demonstrating the need to provide more accurate information, while 28.4% support the statement that
all the new heating and cooling technologies have identical energy performance levels. Yet, the majority of the
participants seem to trust the technical reliability of the energy-efficient heating and cooling systems; less than
10% strongly believe that more energy-efficient heating and cooling systems are less reliable. Finally, the vast
majority of the participants expressed their concern about the main problems of the environment such as
pollution, climate change etc. Specifically, 76% and 20% of the sample are very worried and worried
correspondingly about the current status of the environment; only 4% downgrades the severity of the
environmental problems.
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Fig. 4. Agreement with specific statements about energy efficient heating and cooling systems at hotels.

Chi-square tests lead to the conclusion that women face more significant barriers due to the limited financial
incentives, which are available (chi2(2) = 16.0959, p = 0.000). Older people support the exploitation of new
technologies to reduce their energy consumption (chi2(6) = 14.0135, p = 0.029), face more significant barriers
due to the lack of the financial incentives (chi2(6) = 22.5244, p = 0.001), and are more willing to buy and install
a more energy-efficient cooling/heating system if their peers do so (chi2(6) = 15.4456, p = 0.017). Finally, private
owners face more significant barriers due to the lack of the financial incentives (chi2(2) = 9.2056, p = 0.010), and
are less likely to buy and install a more energy-efficient cooling/heating system if their peers do so (chi2(2)
=11.1793, p = 0.004).

Understanding, opinions and beliefs about the different version of the energy labels

About two-thirds of the respondents have been informed about the current energy labels, while approximately
70% claimed that the energy labels affected their decision to buy the already installed heating and cooling
system. Further, a comparison was initiated between the current energy label and the alternatively proposed
based on the provided monetary information. According to Figure 5, the participants confirmed that the current
energy labels are understandable (74%), trustworthy (54%), can affect the consumer’s decision (79%) and
facilitates the better understanding of system’s energy consumption and the easiest calculation of the operating
costs (70%). Moreover, they claimed that the current energy labels are manipulated and utilised by the sellers
(66%) so as to foster the decisions of the potential consumers. The proposed monetary labels manage to improve
the understanding (86%) and the trustworthiness (56%) compared to the current energy labels. Furthermore,
the realization of the system’s energy consumption and the calculation of the operating costs are performed
more effectively according to the statement of 90% of the respondents. Nevertheless, the proposed monetary
label seems to influence negatively the purchase decision (74% of the sample strongly agree) since the sellers
will use it as a more effective tool for manipulating potential consumers (77% of the sample strongly agree). It
should be noted that no statistical significance was resulted by the analysis of the differences between the two
examined types of labels.
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Fig. 5. Comparison of the alternative version of the energy labels.

Exploring the factors affecting the valuation of energy efficiency

A. Importance of energy consumption in choosing energy-efficient heating and cooling systems

The exploration of the factors, which constitutes energy consumption as the main determinant during the
selection of energy-efficient heating and cooling systems in hotel sector was implemented through an ordered
logistic model (dependent variable coded as 1 = Not at all important, 2 = Not very important; 3 = Fairly important
and 4 = Very important). The obtained outcomes in Table 1 revealed that the energy efficiency is considered
as more important for those who believe that the role of the installed capacity of the heating and cooling systems
(coefficient = 3.163) and the annual operating cost of the enterprise (coefficient = 1.791) is the most important
and are willing to use new technologies for reducing the operating costs (coefficient = 2.779). Furthermore, the
importance of energy efficiency varies by the hotel rating (coefficient = -0.810). The odds of mentioning the
energy consumption as more important are 23.6 times greater for those who perceive as crucial the role of the
installed capacity of the selected heating and cooling systems under the prerequisite that all of the other
variables in the model are retained constant. Similarly, the importance is higher for those who also consider
important the annual operating cost of the enterprise (6.0 times) and for those who intended to use new
technologies for reducing the operating costs (16.1 times). Finally, the importance of energy efficiency decreases
by almost 45% as the hotel rating increases.
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Table 1. Factors of the role of energy consumption during the selection of energy-efficient heating and cooling systems

Variables (Coding in parentheses) Coefficient Standard error
Importance of the installed capacity of the heating and cooling systems .

. . 3.163 1.461
(1 = Not at all important to 4 = Very important)
Importance of.the annual operating Fost 17917 0.698
(1 = Not at all important to 4 = Very important)
Wllllngness. to use new technologies for reducing the operating costs 2779 1.180
(1 = Fully disagree to 4 = Fully agree)
Hotel rating .
(1 =one star to 4 = 5 stars) -0.810 0.395
Constant cutl 20.103 10.250
Constant cut2 23.443 10.866
Observations = 100; Log likelihood = - 37.74; Pseudo R2= 0.496

(*** p<0.01, ** p<0.05, * p<0.1)

B. Awareness of the existing heating and cooling systems energy label

The examination of the factors, which affects the awareness of the existing energy labels of the various heating
and cooling systems (dependent variable coded as 1 = Yes; 0 = No) was carried out by a binary logistic model.
According to the obtained results (Table 2), those who don’t state that ‘it is likely to purchase an energy-efficiency
heating and cooling system in the case that other enterprises proceed with the same decision’ (coefficient = -
0.524), identify the energy-efficient heating and cooling systems (coefficient = -0.592) and have already installed
a water conservation system (coefficient = 1.315) are more probable to be aware of the existing energy label for
the heating and cooling systems. The odds of being informed about the energy label are 3.7 times greater for
those who have decided to install a water conservation system under the prerequisite that all of the other
variables in the model are retained constant. Finally, the odds are 10% lower for those who disagree with the
statement ‘it is likely to purchase an energy-efficiency heating and cooling system in the case that other
enterprises proceed with the same decision’ and who identify the energy-efficient heating and cooling systems.

Table 2. Determinants of energy label awareness

Variables (Coding) Coefficient Standard error
It is likely to purchase an energy-efficiency heating and cooling system in the
case that other enterprises proceed with the same decision -0.524™" 0.202

(1 = Fully disagree to 4 = Fully agree)

It is not feasible to identify the energy-efficient heating and cooling systems

-0. 2*** i
(1 = Fully disagree to 4 = Fully agree) 0.59 0.530

A water conservation system has been installed in the enterprise

(1=Yesand 0= No)

Constant 3.034" 0.806

Observations = 99; Log likelihood = - 46.8; Pseudo RZ=0.248
(*** p<0.01, ** p<0.05, * p<0.1)

1.315™ 0.207

C. Influence of the existing energy label in choosing heating and cooling systems

The role of the energy labels into the formulation of consumers’ decision (dependent variable coded as 1 = Yes;
0 = No), was examined through a binary logistic model (Table 3). According to the obtained results, those support
the statement that all the new heating and cooling systems have similar levels of energy efficiency (coefficient =
-0.734), believe that the lack of financial incentives hinders the investments in energy efficiency (coefficient = -
0.595), are willing to invest in energy efficiency under the precondition that other enterprises proceed with the
same decision (coefficient = -0.427) and their enterprise does not have a Building Energy Management System
(coefficient = 0.991), are less probable to be affected by the energy label when selecting a heating and cooling
systems. Specifically, those who state that all the new heating and cooling systems have similar levels of energy
performance, who face financial constraints and are affected by their peers, are less probable to be affected by
the energy label by almost 48%, 55% and 65%, respectively. On the other hand, those who have and operate
a Building Energy Management System are 2.7 times more probable to take into consideration the energy labels
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when buying heating and cooling systems for their enterprises.

Table 3. Determinants of the energy label’s role in choosing heating and cooling systems

Variables (Coding) Coefficient Standard error

All new heating and cooling systems have similar levels of energy efficiency

(1 = Fully disagree to 4 = Fully agree) 0734 0.264

Lack of financial incentives is a barrier for making more energy-efficient
choices -0.595™ 0.306
(1 = Fully disagree to 4 = Fully agree)

Itis likely to purchase an energy-efficiency heating and cooling system in the
case that other enterprises proceed with the same decision -0.427™ 0.218
(1 = Fully disagree to 4 = Fully agree)

Existence of Building Energy Management System
(1 =yesand 0 =no)

Constant 5.713 1.512
Observations = 83; Log likelihood = - 21.6; Pseudo R2=0.212

(*** p<0.01, ** p<0.05, * p<0.1)

0.991**" 0.636

Calculation of implicit discount rates
The implicit discount rate (IDR) is estimated using the following equation as the internal rate of return (IRR) of the
investment on the energy-efficient cooling and heating system:

10
AES,

Co = P EE—
0 (1+ IDR)t
t=1
where (o is the investment of 500, 1000 or 1500 Euros and AES: is the annual energy savings requested by the
respondent

In total, only 39% of the participants responded to the IDR questions. The vast majority (i.e. more than 90%)
of those who didn’t answer the question said that they didn’t know how to estimate future savings. Those who
stated an amount for the required annual savings were asked the reason why they declared the specific amount.
Practically all respondents justified their answer by calling on the payback period of the investment (i.e. “/ want
to get my money back in .... years”). This finding is an indication that respondents may lack the knowledge
required to do the financial calculations required and, thus, rely on simple rules of thumb, as other scholars have
also noticed [39-41]. For this reason, the payback period was also estimated, besides the IRR, based on the
responses provided by the participants.

The minimum IDR was equal to 0% and the maximum 480%, respectively. The non-parametric Kaplan-Meir
statistics (i.e. mean and median values and the respective 95% confidence intervals) are presented in Table 4.
The minimum payback period is less than 3 months and the maximum is 10 years. The non-parametric mean and
median values, together with the lower and upper 95% bounds were also estimated using the Kaplan-Meier
estimator and the results are given in Table 5. Figure 6 illustrates the ‘survival’ curves for the IDR and the payback
period, accordingly.
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Table 4. Kaplan-Meir estimates for the IDR (%)

Mean Median
Estimate Std. Error 95% Confidence Interval Estimate Std. Error 95% Confidence Interval
Lower Bound - Upper Bound Lower Bound - Upper Bound
65.5% 15.8% 34.5% | 96.5% 31.1% 1.2% 28.7% | 33.5%
Table 5. Kaplan-Meir estimates for the payback period (years)
Mean Median
Estimate Std. Error 95% Confidence Interval Estimate Std. Error 95% Confidence Interval
Lower Bound - Upper Bound Lower Bound - Upper Bound
3.5 0.45 2.6 4.3 3.0 0.2 2.7 3.4
1,04 107
0,8 06
.'_g 06 g 06
- e
6 044 © 044
0,2 02+
0.0 T T T T T oo T T T
100 200 300 400 500 ! o 500 10,00 15,00
IDR (%)

Payback period (years)

Fig. 6. IDR (left) and payback period (right) ‘survival’ curves

Finally, the factors affecting the IDR of the hotel owners/managers were explored through a log-linear regression
model. According to the results, the value of the IDR increases for the women (coefficient = 0.730) and for those
who are not risk adverse, in general (coefficient = 0.103) and decreases with the increase in the capacity of the
hotel (coefficient = -0.150). According to the coefficients, and given the log-linear form of the model, the IDR for
the women is more than twice as high as that for men. Further, a one-unit increase in riskiness increases the IDR
by almost 11%, while a one-unit change in the capacity of the hotel changes the IDR by 14%.

Table 6. Determinants of the IDR of the hotel owners/managers

Variables (Coding) Coefficient Standard error
Gender -

(1 = Male and 2 = Female) 0.730 0.316
Willingness to take risk "

(1 = not at all; 10 = totally willing) 0.103 0.061
Capacity of the hotel in beds

(1= 1-20, 2=21-50, 3=51-100, 4=101-150, 5=151-200, 6=201-300, 7=301-500, -0.150" 0.069
8=501-1000, 9>1000)

Constant 2.440™ 0.591
Observations = 35; Adj. R-squared =0.206

Note: The dependent variable is the In(IDR); *** p<0.01, ** p<0.05, * p<0.1
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Impacts

Worldwide, governments adopt policies to improve energy efficiency in end-use sectors. However, energy-
efficient technologies are not usually adopted despite the fact that it is strictly required for businesses
in accordance with the private costs and the delivered benefits. The “under-investment” in energy-efficient
technologies, is known as “energy efficiency gap” or “energy paradox”[42] and has been high on the priority list
for at least three decades. Previous research suggests that energy paradox is relate among others to the market
and non-market failures, biased beliefs, bounded rationality and heuristic decision-making [43].

The main objective of the current paper is the enhancement of the energy policy and research agendas by
exploring the factors affecting energy efficiency decisions in the hotel industry. To this end, the paper illustrates
the results of a stated preference survey conducted in a sample of Greek owners/managers of collective
accommodation facilities. To the authors’ best knowledge, this is the first attempt to gather and analyse
information on the main factors, which are associated with the energy efficiency gap in the Greek hotel sector.
More explicitly, the survey explored issues such as the effectiveness of energy labels and the role of pro-
environmental behaviour on the decision-making procedures applied by the hoteliers, the impact
of misinformation about the energy consumption and cost on the energy efficiency gap, the significance of the
energy-efficiency with other attributes of heating and cooling equipment, etc.

The concluded outcomes by the survey indicate that the hotel industry is not inattentive to energy efficiency.
The energy consumption, together with the reliability of the manufacturer, dominates the purchase decision
of a heating/cooling system. These factors are linked with the effort of the industry to ensure customers’
satisfaction. The majority of the respondents seem to be sufficiently informed about the energy labels
(approximately 70% of the sample). It should be highlighted that the vast majority of the participants link the
energy efficiency technologies and equipment with the reduction of the energy consumption and the related
environmental impacts, suggesting the importance of pro-environmental behaviour in the transition towards
more sustainable tourism industry. Moreover, the survey revealed several important types of barriers and biases
(both market and behavioural). For instance, more than half of the respondents argue that they are not able to
pay for the installation of energy efficiency technologies and nearly two-thirds indicated the limited financial
incentives, which are available, as the most important barrier hindering their energy-efficient decisions. Further,
there is evidence of bounded rationality provided that the majority of the respondents said is not been informed
about the actual their energy consumption of the hotel, 60% didn’t reply to the discounting question claiming
that the cannot estimate future energy savings, half of them was not able or willing to state their actual energy
costs and almost 40% admitted that they are not capable of recognizing the energy-efficiency heating and cooling
systems. Finally, the estimated mean IDR is high (i.e. 65.5%), although it lies within the range reported by other
empirical studies [44]. The high IDRs and, consequently, the very short payback periods are not uncommon in
corporate decision-making and are related to “...irrational ‘safety margin’ without any further economic
rationale...” [44]. Yet, this could hinder the adoption of energy-efficient technologies, since, in real investments,
such requirements are rarely satisfied.

The above-mentioned remarks could provide the evidence base for policy-development for the improvement
of the energy efficiency in the hotel industry and bring significant environmental and socio-economic benefits.
According to previous studies, the energy saving potential in hotels ranges from 10% to 25% of the energy they
consume depending on the geographic region and other parameters [7]. The same conclusion is confirmed by
several European studies, which presents estimated savings of 15-20% for heating, 40-70% for produced hot
water, 7-60% for lighting and 5-30% for cooling [3]. Reducing the energy consumption would result in economic
benefits given that energy costs typically account for 3-6% of overall operational costs of hotels [45]. For instance,
on average hotels, a comprehensive energy management plan could reduce total energy demand by 742 MWh
per year [46]. Additional economic benefits could result from tourists who place importance on hotels
implementing green practices [14,15]. Environmental benefits would result from the reduction of CO: and air
pollutants associated with energy generation. For instance, the standard emission factor for electricity
consumption, in EU-27, is 0.460 t CO2 per MWhe [47]. Finally, improving energy efficiency in hotels may have
social benefits. The economic robustness of the sector could be strengthened and, thus, the employment could
be maintained or even further increased.
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Conclusions

This main objective of the study was the enhancement of the existing literature in regards to the energy efficiency
gap in the hotel sector. The outcomes of the survey provide some new insights for policy purposes. For instance,
policy-makers should support the development and evaluation of new promising policies, which could alleviate
barriers and biases, e.g. the lack of financial support, the lack of access to loans, the limited realization of the
energy use and consumption and the energy prices, the reduction of the ‘discounting gap’, i.e. the difference
between market rates and implicit discount rates, etc. Further, they should ‘nudge’ the hoteliers in the direction
of energy efficiency by promoting the environmental, social and economic benefits for their businesses (e.g. the
increasing demand for green hotel accommodation worldwide). Yet, any policy recommendations should be
treated taking into consideration the relatively small sample size and the fact that the reliability of the received
answers depends on participants’ capability to provide the appropriate responses. Finally, the outcomes and the
limitations of the survey may serve as starting points for future research, especially as regards the role
of behavioural biases and the factors affecting the ‘discounting gap’ and the energy-related financial illiteracy
of the hoteliers. To this direction, future surveys should employ larger sample sizes and more complex designs
(e.g. split-sample techniques, choice experiments, etc.) for exploring the hoteliers’ energy-related investment
behaviour and its interrelationship with the energy paradox.
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