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Abstract

Distributed electricity generation technologies have increasing applications worldwide in
various sectors due to their environmental and economic benefits. In the present study the use
of these technologies in hotel industry is investigated. Various distributed electricity
technologies, including co-generation of heat and power systems, are examined. Some of
them are using renewable energies like solar energy, wind energy and biomass for electricity
generation. Others are related with various co-generation systems including fuel cells. Many
hotels require almost equal amounts of heat and electricity in their daily operations.
Co-generation technologies have the advantage that they can cover almost all of their
requirements in both electricity and heat. Some distributed electricity generation technologies
including solar photovoltaic energy, co-generation systems, wind turbines and fuel cells are
already used in hotels. Their energy efficiency varies in the range of 10% to 90%.
Technologies using renewable energies generate carbon-free electricity while others fueled by
natural gas generate electricity with low carbon impacts. Each technology has advantages and
drawbacks while the possibility of using each technology depends on hotel’s characteristics
as well as on the local availability of renewable energy sources. The results of the present
study are important in hotel industry since they indicate the possibility of using the
environmentally friendly distributed electricity generation technologies for covering their
electricity as well as, in some cases, their heating requirements reducing their carbon
footprint due to energy use and increasing their energy and environmental sustainability.

Keywords: Biomass, Co-generation systems, Distributed electricity generation, Fuel cells,
Hotels, Renewable energies, Solar energy, Wind energy

1. Introduction

Distributed energy generation systems have many advantages compared with traditional
energy generation systems and their use is growing rapidly worldwide. Among them,
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distributed electricity generation (DEG) technologies using either fossil fuels or renewable
energies have increasing applications in developed as well as in developing countries. Hotel
buildings consume a lot of energy compared with other types of buildings. They utilize
mainly conventional fuels and electricity including natural gas, heating oil and grid electricity.
Use of renewable energy technologies in them is rather limited. Present research is focused in
the investigation of the possibility of using DEG technologies in hotels. The characteristics,
advantages and drawbacks of various DEG systems which can provide either electricity or
both heat and electricity to them, covering part or all of their energy needs, are mentioned.
Although these technologies have many economic, environmental and social benefits their
current use in the hospitality industry, due to various reasons, is rather limited. Some
technologies are already used in hotels while others could be used in the future. Present
research is important since it indicates that various cost effective DEG technologies can be
used in hotels for electricity and/or heat generation improving their energy and environmental
sustainability.

2. Literature survey
2.1 Distributed Energy Generation Systems

Paliwal et al. (2014) have reviewed technology, objectives and applications of distributed
energy generation systems. The authors stated that most of the existing distributed generation
(DG) systems are based on fossil fuels. They also mentioned that assessment of DG system’s
performance should be based in a holistic consideration of various parameters. Chow et al.
(2012) have reviewed the building’s integration with hybrid solar photovoltaic-thermal
systems. The authors stated that hybrid photovoltaic/thermal (PV/T) systems have been
studied in depth during the past decades. They also mentioned that they are important in the
creation of low carbon energy buildings. Good et al. (2015) have reviewed the use of hybrid
solar photovoltaic-thermal systems in buildings. The authors mentioned that PV/T systems
convert solar radiation to heat and electricity simultaneously. They also stated that these
systems are useful in buildings with limited space availability. An economic evaluation of
small-scale distributed electricity generation technologies has been published, 2003. The
report mentioned that small scale DG systems are useful in rural areas without electric grid
infrastructure. These systems can be also used with conventional energy technologies in
hybrid systems to provide electricity in remote locations and rural areas. Hidayatullah et al.
(2011) have analyzed the DG systems and the smart grid technologies. The authors stated that
the global electricity sector faces great challenges related with energy security and efficiency
as well as with climate change. They mentioned that smart grid technologies and DEG
systems can assist in reliable and affordable green electricity generation and distribution.
Moroni et al. (2019) have studied and analyzed the idea of distributed energy generation
systems and energy communities. The authors have focused on four topics related with: a)
The concept of distributed energy generation systems, b) Why distributed generation is
ethically desirable, ¢) Why people consider energy communities a positive idea, and d) Can
energy communities be considered different that state intervention and market systems.
Purchala et al. (2006) have investigated DEG systems and their integration into the grid. The
authors mentioned that International Energy Agency listed five major technological factors
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which have contributed to DEG including: a) Developments in distribution generation
technologies, b) Constraints in the construction of new transmission lines, c) increased
customer demand for highly reliable electricity, d) liberalization of the electricity market, and
e) climate change. Huang et al. (2006) have overviewed fuel cell technology for distributed
energy generation. The authors stated that fuel cells consist of a promising energy generation
technology. Although, they mentioned, their capital cost is still high they are expected to play
an important role in DEG systems in the future.

2.2 Use of Distributed Electricity Generation Systems in Hotels

Santamouris et al. (1996) have studied the energy conservation and the retrofitting potential
in Hellenic hotels. The authors analyzing energy data from 158 Hellenic hotels stated that
their annual energy consumption was at 273 KWh/m?. They also mentioned that the adoption
of energy saving measures can reduce their energy consumption by 20%. Bohdanowicz et al.
(2001) have reported on energy efficiency and sustainability in hotels. The authors mentioned
that energy costs typically amount at 3-6% in their overall operational costs while electricity
is the primary energy source in hotel industry. The use of solar energy in Indian hospitality
industry has been reported, 2014. The report mentioned that there is a growing trend all over
the world for creation of green hotels. Renewable energy applications in Indian hotels include
the use of solar photovoltaic (solar-PV) systems, solar steam generation systems and solar
water heating systems. Bischoff et al. (2016) have studied the use of renewable energy
technologies in a new hotel building located in Amsterdam. The authors stated that solar-PV
energy can cover a significant amount of the hotel’s energy requirements. They also
mentioned that other green energy technologies like small wind turbines and co-generation of
heat and power (CHP) systems can be also used. Cannistraro et al. (2016) have studied the
use of CHP systems in hospitality industry. The authors investigated the technical and
economic feasibility of a CHP plant fueled by natural gas in a hotel located in northern Italy.
They stated that use of CHP systems in hotels increases the reliability and efficiency of the
energy system while its proper sizing regarding generation of electricity, heat and cooling is
very important. Horiuchi et al. (2001) have reported on fuel cell applications in various
industries. The authors mentioned that fuel cells are suitable in hotel industry providing heat
and electricity in an efficient and reliable way. The installation of a CHP system in the
Millennium hotel and resort located in New York has been announced (2012). The capacity of
the hotel is 750 rooms while the CHP system is consisted of three CHP units using
reciprocating engines at 250 KWel each. Borello et al. (2013) have studied the use of a CHP
system based on biomass and concentrated solar power in a hotel. The authors, using
computer simulation techniques, mentioned that the energy system was successfully
matching the thermal and electricity needs in the hotel. They also stated that the unit cost of
the energy system was high at 7 200 $/KW mainly due to its solar part. The possibility of
using CHP systems in middle size and large hotels has been reported, 2008. The report stated
that for hotels with capacity at 100 to 500 rooms the size of the optimum CHP systems is in
the range from 60 KWe to 350 KWe depending on the size and the energy requirements of
the hotel. It is also mentioned that these energy systems increase the energy efficiency and
reduce the operating costs while provide hot water and electricity reliably. A study on
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renewable energy use in tourist accommodation buildings has been realized, 2013. The aim of
this study was to assist tourist accommodation enterprises to reduce their carbon footprint.
Various green technologies used in different hotels located in various countries concerning
energy saving measures and renewable energy utilization have been mentioned in the study.
Use of straw for CHP in a hotel located in north-east black sea coast, Bulgaria has been
reported. The electric power of the CHP plant is 500 KWer and its heat power at 2 320 KW
while the annual electricity generation is 4.3 GWhe and the annual heat generation at 16
GWhw. Vourdoubas (2019) has investigated the possibility of using solar thermal and
solar-PV energy for creating carbon neutral hotels due to energy use in Mediterranean region
zeroing their carbon footprint due to energy use. The author stated that solar thermal energy
combined with high efficiency heat pumps can cover all energy requirements in summer
operating hotels located in Mediterranean region. He also estimated the capital cost of the
necessary green energy technologies in a typical hotel at 95.7 €/m? of its covered area while
its CO2 emission savings at 68 kgCO2/m?. Vourdoubas has studied the use of fuel cells for
energy generation in Greek hotels. The author stated that fuel cells could play an important
role in the future as distributed energy generation systems providing heat and electricity in
hotels. However, he mentioned, their commercial promotion requires financial from the
government. The first energy positive hotel is under development. The hotel is located in
Meloy municipality, Norway close to Svartisen glacier. Energy consumption in the hotel will
be low while its energy needs will be covered with solar energy. Green energy systems
installed in the hotel are expected to generate all its annual operating energy and additionally
its embodied energy as well as the energy required in various adjacent services. Hotel
Stadthalle located in Vienna Austria is the first hotel with zero energy balance. The hotel
generates within a year as much energy as it consumes via its groundwater heat pump, a
solar-PV system and solar thermal panels. Additionally it offers to its guests green bonus
encouraging them to travel with reduced-CO2 means of transportation. Use of micro-grids as
an effective energy solution in hotels has been reported. It is mentioned that TWA hotel in
JFK airport, USA has become energy self-sufficient using a gas-fired co-generation system. It
is also stated that a precise energy analysis is required in order to indicate the right mix of
heat and electricity generation by a CHP system installed in a hotel which is necessary for
assessing its profitability. A report on the installation of six (6) wind turbines in Hilton Fort
Lauderdale beach resort hotel located in south Florida, USA has been published. Wind
turbines placed on the rooftop of the buildings are expected to generate 24 000 KWh/year
reducing the annual electricity bill by 5-10%. Alujevic has reported on energy use in hotels
on the Adriatic coast in Croatia. The author stated that the average annual energy
consumption in hotels on the Adriatic coast is in the range of 159 KWh/m? to 180 KWh/m?
and of 162 KWh/m? to 225 KWh/m? for seasonal and non-seasonal operating hotels
respectively. Huacuz has studied a hybrid PV-wind energy system installed in an ecological
hotel located in South Mexico. The hybrid system was consisted of one wind generator, one
solar-PV panel with nominal power at 150-320 W and one lead-acid battery at 570 Ah. The
author mentioned that the operation of the energy system was successful assisting in its future
commercial development. Parpairi has studied the energy use and sustainability in small scale
Greek hotels. The author stated a list of measures which are often used in Greek hotels
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aiming in higher penetration of renewable energies in their energy mix. She also mentioned
that hotel owners can choose among various available strategies regarding the improvement
of energy efficiency and environmental sustainability in their enterprises. Integration of
successful and efficient energy technologies in SME hotels, 2011 has been reported. The
report mentioned eighteen (18) case studies in small to medium size hotels located in EU
countries concerning the improvement in their energy efficiency. According to the report in
order to find the optimum energy technologies in a hotel an initial energy evaluation is
required followed by organizational behavioral changes and selection of the best technical
innovative solutions. A report regarding the use of small wind energy systems in hotels has
been published. The report stated that when wind resources at hotel’s premises are
satisfactory wind turbines can be installed. Additional requirements for using wind turbines
include space availability and legal regulations allowing their installation. It is also
mentioned that investments in wind turbines can be financed by energy service companies.
Perfetto et al. (2016) have studied a zero energy hotel combined with sustainable mobility in
Rhodos island, Aegean sea. The authors stated that the high solar irradiance in Aegean sea
allows the use of solar energy for electricity generation covering the energy needs of a
summer operating hotel in the region. Additionally, they mentioned, solar electricity can
produce electrolytic H2 which can be used in powering fuel cell vehicles resulting in
zero-carbon mobility.

2.3 Aim of the Current Research Is to Investigate the Possibility of Using Distributed
Electricity Generation Technologies in Hotels

Initially the existing literature is surveyed and the operating energy consumption in different
hotel sectors is stated. Various distributed electricity generation technologies are mentioned
while the possibility of using them in hotels is examined. Discussion of the findings and the
conclusions drawn are stated together with proposals for further research.

3. Energy Consumption in Hotels

Hotels consume energy in various sectors including space heating and cooling, domestic hot
water production, lighting and operation of various electric equipment and devices. The
distribution of energy consumption per sector varies depending on various parameters
including local climate, type of construction, size of the hotel, period of operation and
behavior of tourists. Existing studies indicate that hotel buildings are among the highest
energy-consuming buildings. The main energy source used in their premises is electricity,
followed by fossil fuels while the share of renewable energies in their energy mix is rather
low. Energy cost in hotels has low impact in their total operating cost which is estimated at
around 3-6%. Due to the low impact of energy cost in hotels’ profitability hoteliers do not
bother to deal with or to try to reduce it. The energy consumption per end-use in a typical
hotel is presented in Table 1.



M ac rot h i n k International Journal of Gl(}léasl I\Sjuit;;’l’;zjgggi
H ™
A Institute 2021, Vol. 5, No. 1

Table 1. Energy efficiency of various distributed electricity generation systems

Hotel sector Energy consumption (%)
Cooling 15
Lighting 12
Space heating 31
Hot water production 17
Cooking 5
Ventilation 4
Refrigeration 3
Office equipment 4
Others 9
Total 100

Source: Alujevic, 2006.

Table 1 indicates that in a typical hotel both space heating and hot water production represent
almost the half of its total energy needs. The remaining half is related with electricity
consumption.

4. Distributed Electricity Generation Systems

Various distributed electricity generation systems have been used so far in hotels either fueled
by fossil fuels or by renewable energies as it is described below.

4.1 Systems Using Fossil Fuels

Distributed electricity generation systems fueled by fossil fuels usually co-generate heat and
power. They include small or micro gas turbines, reciprocating engines, fuel cells etc. These
systems are usually fueled by natural gas while they have high overall efficiencies in the
range of 80-95%. Apart from electricity most of them co-generate heat utilizing the high
temperatures of the flue gases. The ratio of power to electricity in these systems varies and
they can cover both the electricity and heating needs of the consumer/hotel. Due to their high
efficiencies and to fuel used their carbon emissions are relatively low. In cases that they are
fueled by biogas the electricity generation is carbon-free. These systems are used in various
commercial applications generating energy in buildings, industry and in agriculture as well as
in other sectors particularly when both heat and electricity are required by the end user. Due
to their high efficiencies they are a preferable option for low carbon emissions energy
generation contributing to climate change mitigation. In many countries the electricity
generated by these systems can be injected into the grid with attractive feed-in tariffs. Fuel
cells co-generate electricity and heat with electrochemical processes fueled by Ha. Hydrogen
is mainly derived from natural gas while it can be also produced by water electrolysis and
solar or wind electricity. Operation of fuel cells with green electrolytic H> results in
carbon-free heat and electricity generation. Fuel cell efficiencies are in the range at 40-60%
for electricity generation and at 30-40% for heat production resulting in high overall
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efficiencies at around 80-85%. Their capital cost is high but due to their high efficiencies they
are usually supported financially.

4.2 Systems Using Renewable Energies

Use of DEG systems in hotels and in various other applications is facilitated when the electric
grid can be used as an electric battery storing the generated electricity when it is not needed
by the end user. This is currently allowed in many countries with net-metering regulations.
Among renewable energies which can be used in DEG systems are:

a) Solar energy with photovoltaic panels. Solar-PV systems generating electricity are
currently used in many applications in stand-alone systems as well as in various buildings.
Solar-PV technology is mature, reliable and cost effective while solar cell prices have been
substantially reduced during the last years. These benign energy systems can be used in small,
medium and large size hotels generating part or all of their electricity requirements.

b) Hybrid solar PV/T systems can generate both electricity and heat in hotels. Currently
their use is limited and further technological development is required in order to increase
their commercial deployment.

c) Solar thermal power systems can also generate both heat and electricity in hotels. Like
solar PV/T systems they can provide electric and thermal energy in hotels but improvements
in their reliability and cost-effectiveness is required for their future deployment in hotel
industry.

d) Wind turbines can be installed in hotels generating electricity. High average wind
velocity in hotel’s premises is prerequisite for using small wind turbines in electricity
generation.

e) Solid or gaseous biomass can be used in hotels for heat and power co-generation.
Biomass used should be located nearby the hotel’s location in order to minimize its
transportation cost. There are though limited applications of biomass use for electricity
generation in hotels so far.

f) Co-generation of heat and power systems can be used mainly in medium or large size
hotels providing electricity and heat. Gas turbines or reciprocation engines are among the
main technologies used. Most of these systems are fueled by natural gas while biogas can be
also used, if available, in these systems.

g) Fuel cells can also co-generate heat and power. Their use in hotels can cover part or all of
their requirements in heat and electricity. They are fueled by H2 produced either from
reforming natural gas or by water electrolysis. Both CHP systems and fuel cells are very
efficient and low (or zero) carbon emissions energy generation systems.

The energy efficiency of the abovementioned DEG systems is presented in Table 2.
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Table 2. Energy efficiency of various distributed electricity generation systems

Distributed electricity Electric energy efficiency Total  energy  efficiency
generation system (electric plus thermal)
Solar-PVs 15-18% 15-18%

Hybrid solar PV/T 10% 50%

Solar thermal power systems - -

Wind turbines Up to 40% Up to 40%

Solid or gaseous biomass 20-25% 70-90%

based electricity

Co-generation systems fueled 20-35% 80-95%

by natural gas

Fuel cells fueled by natural 40-60% 8-90%

gas

Source: Data from published studies.

5. Use of Distributed Electricity Generation Systems in Hotels
5.1 Systems Using Fossil Fuels
Distributed electricity generation systems using fossil fuels that can be used in hotels include:

a) Co-generation systems can be used in hotels producing heat and electricity while during
the summer the produced heat could be utilized for cooling generation via thermal cooling
systems. The preferred fuel in CHP systems is natural gas although biogas can be also used, if
available, resulting in carbon-free heat and electricity generation. CHP systems are low
carbon and high efficiency energy generation systems which are currently promoted due to
climate change mitigation policies. Taking into account that most hotels require almost equal
amounts of heat and electricity, during their operation (Table 1), the use of co-generation
systems could provide not only the electricity needed but also part or all of their heat
requirements,

b) Fuel cells can be also used fueled by Hz in hotels for heat and power generation. Various
types of fuel cells (including phosphoric acid, solid oxide, molten carbonate, PEMs) are used
while H2 can be produced either from natural gas reforming or from water electrolysis. Fuel
cells are energy efficient systems while their investment cost is still high. However due to
low environmental impacts during their operation many governments are supporting
financially their installation in various applications. Fuel cells and CHP systems can cover
significant amounts of heat and electricity requirement in hotels.

5.2 Systems Using Renewable Energies
Various DEG systems using renewable energies can be used in hotels including:

a) Solar energy with photovoltaic cells is an excellent option for green electricity generation
in locations with satisfactory solar irradiance. The technology is mature, reliable and

8
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cost-effective while it is currently used in many sectors. It is suitable for any hotel size and it
can cover part or all of its electricity requirements. Solar-PV systems are desirable due to
environmental advantages and their use is facilitated in many countries. Solar-PV panels can
be placed on-site on the rooftop of hotel buildings or off-site in a nearby location. Use of
solar electricity in hotels improves their energy performance while it decreases their carbon
emissions.

b) Hybrid solar PV/T systems can be used in hotels co-generating hot water and electricity.
Hotels require hot water and electricity particularly during the summer period. In areas with
high solar irradiance some of them utilize separately solar thermal systems for DHW
production and solar-PV systems for power generation. It is expected that this technology
will be attractive for DEG in hotels provided that its reliability, maturity and
cost-effectiveness is established and well proved.

c) Solar thermal power systems with parabolic troughs or discs can be used for
co-generation of heat and power in hotels located in areas with high solar irradiance. This
technology has not been broadly used so far in hotels or in other sectors. Like solar PV/T
systems, mentioned previously, solar thermal power systems could be used in the future for
DEG in hotels provided that their use will be competitive with other DEG technologies.

d) Wind turbines can be also used for DEG in hotels. Prerequisites for their use are a)
Satisfactory average annual speed velocities in hotel’s premises and b) Space availability for
their satisfactory installation without disturbing hotel’s operation. Few wind turbines
generating electricity are currently installed in hotels worldwide.

e) Solid or gaseous biomass can be used for DEG in hotels. Solid biomass is already used
for heat and hot water production in them. However its use for electricity generation or for
CHP is rather limited. When biomass resources are available nearby the hotel area in
attractive prices their use for DEG in hotels should be investigated. Burning of biomass for
energy generation is related with CO2 emissions while solar and wind energy technologies are
carbon free. However taking into account that photosynthesis is related with atmospheric
carbon sequestration and neglecting the energy consumption during biomass harvesting,
transportation and processing it can be considered that biomass burning for energy generation
results in zero net carbon emissions.

The use of distributed electricity generation technologies in hotels is presented in Table 3
while the advantages and drawbacks regarding the use of distributed electricity generation
systems in hotels are presented in Table 4.
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Table 3. Use of distributed electricity generation technologies in hotels

Energy Technology Energy CO2 Current Size of
source generation  emissions commercial  hotels  for
applications  technology
use
Solar Photovoltaic Electricity = No Yes All sizes
energy
Solar Hybrid Electricity = No No All sizes
energy photovoltaic/thermal and heat
Solar Parabolic  trough, Electricity = No No All sizes
energy parabolic disc and heat
Wind Wind turbines Electricity = No Limited All sizes
energy applications
Biomass Burning, Electricity Limited Large
Micro-turbines, and heat Yes applications
Reciprocating
engines,  Ranking
cycle
CHa4 Burning, Gas Electricity  Yes Yes Large
turbines, and heat
Reciprocating
engines
H> Fuel cells Electricity  Yes Yes Medium,
and heat Large

Source: Data from published studies.

Table 4. Advantages and drawbacks regarding the use of distributed electricity generation
systems in hotels

Distributed electricity Advantages Drawbacks

generation system

Solar-PVs They can be easily used in They generate only
small and large hotels, electricity,
They are cost efficient in Their installation requires
areas with  high  solar large space
irradiance

Hybrid solar PV/T They can be used in areas The technology is not

with high solar irradiance,
They require less space
compared with  separate
solar-PV and solar thermal
heat systems,

commercialized yet

10
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Solar thermal power systems

Wind turbines

Solid or gaseous biomass
based electricity

Co-generation systems fueled
by natural gas

Fuel cells fueled by natural
gas

They can co-generate heat
and electricity

They can be used in areas
with high solar irradiance,
They require space
compared with separate solar
power and solar thermal heat
systems,

They can co-generate heat
and electricity

They can be used when wind
velocities in hotel premises
are high

They can co-generate heat
and electricity,

Its operation is carbon free

less

Their overall efficiency is
high,

They can co-generate heat
and electricity

Their overall efficiency is
high,

They can co-generate heat
and electricity

The technology is not

commercialized yet

They need more maintenance
than solar-PV systems

Their use is related with
production of flue gases,
Biomass should be available
in nearby locations

They are suitable in medium
and large hotels,

CO2
operation

emissions during

Their capital cost is high and
they need financial support,
CO2 during
operation

emissions

Source: Data from published studies.

6. Discussion

Our results indicate that various DEG technologies can be used in hotels. Some of them,
powered by renewable energies, generate carbon-free electricity while others have high
energy efficiency and low CO: emissions. Some of them generate only electricity while
others co-generate heat and electricity. Various DEG systems are currently used in various
applications in industry, agriculture, buildings as well as in stand-alone systems. Therefore
there is enough experience regarding their operation, advantages and drawbacks. Solar-PV
systems as well as CHP systems are already used in hotel industry. Small wind turbines and
fuel cells have limited use so far in hotels worldwide. Taking into account that hotels require
both heat and electricity in their daily operations the use of co-generation systems could
provide the most of their required energy. Their use is desirable due to environmental benefits
and in many cases it is supported from local and national authorities with financial and
non-financial incentives. Our results are useful for hotel industry, local, regional and National

11
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authorities, electric grid operators as well as for manufactures and promoters of DEG systems.
Present results do not indicate the economic benefits and the profitability of using the DEG
technologies mentioned in hotels. They do not also indicate the social and environmental
benefits due to lower fossil fuels use. More studies regarding the use of the abovementioned
technologies in different hotel sizes is required in order to assess their profitability. Use of
DEG systems based on renewable energies in hotels is highly depended on the local
availability of renewable energy resources including solar irradiance, wind speed velocity and
local biomass production.

7. Conclusions

The use of DEG systems in the hotel industry has been investigated. Various energy
generation systems providing either electricity or both heat and electricity have been
examined. Solar energy, wind energy and biomass can be used for electricity generation in
hotels. Various co-generation systems including fuel cells can be also used. Co-generation
technologies have high energy efficiencies while they are fueled with natural gas. Among
DEG technologies examined solar-PVs, wind turbines, CHP systems and fuel cells are more
or less already used in hotels. Systems fueled by solid or gaseous biomass depend on its local
availability. Solar thermal power and solar PV/T technologies are promising for future
applications in hotels but they require further development and improvements regarding their
reliability and cost-effectiveness. Use of the abovementioned energy systems in hotels is
attractive while it results in lower or zero CO2 emissions. Due to the fact that many hotels
require almost equal amounts of heat and electricity the use of co-generation systems can
cover most or all of their energy needs. Our results are important since they indicate that the
use of green energy technologies for electricity generation as well as for co-generation of heat
and power in hotels could minimize or zero their carbon impacts due to energy use. This is
important for achieving the targets for climate change mitigation while many environmental
conscious tourists would prefer to spend their holidays in a green hotel. Further research
should be focused in the realization of various case studies concerning the use of the
abovementioned DEG technologies in summer operating hotels of different sizes assessing
the feasibility and the profitability of the abovementioned environmentally friendly energy
systems. Apart from the benefits in hotel industry the social and environmental benefits
derived from the use of DEG systems in hotels located in tourism dominated communities
should be also investigated.
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