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SUMMARY

During the last years, ecological consciousnesgaiging more and more ground amongst
people around the world. Inquiry and implementatainenvironment-friendly solutions is
now the challenge to all aspects of human actiwitgl the construction sector is by all means
part of it. The reduction of the carbon footprifitbailt-up environment is a main concern of
the developers, not only due to the relative legish which is recently in force, but as a
motivation through low energy consumption and sgbsatly low operating costs, as well.
The hospitality industry has recently joined thffoe and so the term “green hotels” has
evolved. It is based on the bioclimatic design ofeh infrastructures, regardless of their
volume, as well as on the rational management tiralbresources. Apart from the ecological
aspect and the goal of sustainable developmentinidwecial profit is more than worth it.
Visiting a “green hotel” seems to be attractivegteests as well. Recent researches indicate
that approximately 43.000.000 tourists, definingntiselves as “eco-tourists”, consciously
select environment-friendly hotels for their staylare usually willing to spend more in order
to receive eco-friendly services.

In the context of the developing “green entrepresi@p” in the tourism sector, the idea was
to conduct a feasibility study for an upcoming ‘@mnehotel” on a Hellenic island, in order to
document the possible solutions and to identifyntost “feasible” one.

The upcoming green hotel is scheduled to be coetstiun the coastal village of Achilli in
the Eastern part of Skyros, strictly using the @ptes of bioclimatic design. Considering that
no such establishment exists in Skyros already,cti@lenge is to design, construct and
implement it, using the most feasible scenario. Tbeation was carefully selected
considering factors as accessibility, landscapentation, view, deviation and of course the
existing competition in the hospitality sector. Althequidistances the island’s port, airport
and capital, where the majority of the populatimed and operates and hosts the only marina
for crafts and sailing boats.

The selected plot of 5.500 ha is square-shapediddmonly 5 minutes from the marina and is
spacious enough to host the main building and theliary infrastructure, as well as the
surrounding space for farming and outdoor actisitie

Finally the best scenario in terms of ecology, ectoy, development and efficiency is
selected, considering all typical and bioclimatiosts, revenues, existing legislation and
possibilities of exploitation through time.
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Anna MACHAIRA, Tassos LAMPROPOULOS and Panagiotis ZENTELIS, Greece

1. “GREEN” ENTREPRENEURSHIP

The construction sector is proving to be mostlyraggive towards the environment, by
emitting excessive amounts of carbon as well asswoimg large amounts of natural
resources, being thus responsible for almost 40%heftotal energy consumption on a
national level. This consumption in either heat goinatural gas) or electricity, besides being
a significant economic burden due to the high adstnergy, results in large scale carbon
dioxide (CQ) atmospheric pollution, responsible for the gremrde effect. Statistically, 50%
of the planet’'s natural resources are used fortoact®ons, 50% of the produced energy is
consumed for lighting, ventilation and air condiiilog, while 3% of it is used during the
construction process. Furthermore, 50% of the wadsources are consumed at buildings,
80% of primary rural areas are exploited throughstactions, and 60% of total timber
guantity from deciduous and non-conifer trees (Watls) is used in constructions.

Thus, it is easily concluded that it is imperatieeincorporate a more ecological approach to
how buildings are constructed as well as inhabited.

1.1 “Green Development” fundamentals

The best way to achieve energy-efficient constandtiis by reconsidering the way buildings
are designed until today. Reduction of energy condion can be achieved by simple
methods & techniques, using appropriate bioclimdésign and energy-efficient systems &
technologies, such as passive solar systems.
Environmental constructions are by definition aighto the protection of the environment,
consequently belonging and interacting with themsystem in harmony. Their main aspects
of research in this field consist of:
- Studying the built-up environment and the probleétis producing, such as rising of
global temperature, concentration of carbon pdatuficap) and blocking of air circulation.
- Designing of buildings
- Selecting structural materials considering thesrimal, toxical and visual qualities
The concept of_ecological building shouldn't hawe do with complex heating-cooling
systems, being rather an effort to save energyutiranatural resources as well as through
protection from the effects of local weather coiodis.
Bioclimatic architecture is defined as the desigbwldings and spaces (interior, exterior and
outdoor) based on local climate, aiming at prowdithermal and visual comfort,
incorporating structural elements in order to mtdesbest use of all available environmental
resources (sun, wind, water, vegetation, soil)hfeating, cooling and lighting. Significant is
the use of eco-friendly building materials as vesllrecycled or easily recyclable materials.
The reduction of built-up environment’s carbon foott as well as the preservation of the
natural resources has grown into a main concetheoflevelopers, not only due to the relative
legislation which is recently in force, but as ativation through low energy consumption
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and subsequently low operating costs, as well. Betlelopers and occupants of buildings are
becoming more aware of the benefits and are prdgarmake the necessary investments into
creating “green” and sustainable buildings.

1.2 Passive House vs Sustainable Building vs Green Bdliihg

Passive is a house using mainly the sun as a besdurce and using approximately 90% less
energy than an equivalent conventional house. Thefiniton borrowed from
http://passipedia.passiv.dgates that “A Passive House is a building, forcWwhthermal
comfort can be achieved solely by post-heatingast-gooling of the fresh air mass, which is
required to achieve sufficient indoor air qualitgnditions - without the need for additional
recirculation of air” (fig. 3, 4). Passive housesres based on traditional houses around the
world, “sensibly” constructed, so that no heatingctive cooling is required. Amongst others
the traditional stone buildings of Mani in souttstsin Peloponnese, Greece (fig.1) and the
“yposkafa” of Santorini island in Cyclades compl&eece (fig.2) are considered to be the
first passive houses in history worldwide, evethd term was unknown at the time.

amart

i.1. The tritleme of athia, ig.2: Hotel “Heliophos” inantorini island
Stone buildings in Mani, Greece An “yposkafo” converted to a hotel
(photo by Venia Apostolidi) (photo bwww.heliophos.gr

Passive house design is affordable increasing caiovel costs by 5-10%. In terms of energy
saving, it requires only 10% of energy needed fating and cooling than a conventional
building, setting it self-sufficient and emissiaeé, with the implementation of a small solar
or wind system. The quality of the air and the rin& temperature are remarkably pleasant in
the building due to the continuous recycling thiodlge smart ventilation system, providing
high-quality living conditions. Passive house dasign be applied to commercial and public
properties as well.

Passive Houses are often referred to as SustaiBaiitings. According to the Brundtland’s
definition "sustainable development is developm#rdt meets the needs of the present
without compromising the ability of future geneosis to meet their own needs”. The same
principle applies to buildings, setting as a topty for sustainable buildings’ design the
reduction of negative consequences to the envirahnie the society and to the economy,
through the entire life-circle of a building: consttion, operation, maintenance & demolition.
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Green is a building that minimises harmful consegas to human health and environment, is
built by environment-friendly materials & technigy&ims to zero emissions, operates solely
on renewable energy sources (RES) and leavesmaalbexological footprint as possible.
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Eig.3,4: Passive House and Sijstainable Buildimgcyles and design
(sources: New York Timeswww.flashnews.gr
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1.3 Green Entrepreneurship

“Green entrepreneurship” is an emerging way of gdasiness, arising from the increasing

demand for green development and the transiti@m#ironment-friendly entrepreneurship.

As an idea it is not so innovative, existing simpre-historical times. It began developing

when the first environmental problems appearednipaeferring to the protection of nature

and the relationship between people and the enwvieoi. In modern times relative legislation

was widely implemented worldwide, global treaties the protection of the environment

were voted for (Natura, Ramsar etc) and all aspafcentrepreneurship were adjusted to it

through environmental consequences studies, relatvtifications, eco-labels etc. The first

relative legislation attempts in Greece were madeB8 with the declaration of two National

Parks at the mountains of Olympus and Parnassose 8ien many things have changed and

nowadays entrepreneurship is designated by lotscaf and European laws as well as by the

opinion of relative authorities.

Some fundamental characteristics of such typesisinlesses, according to their scale, are:

- possibility of co-existence with local features aatnility to designate them (small scale)

- determination of high environmental necessity @asgale)

- contribution to a national scale of environmentdjuatment of the economy with as few
consequences to the local environment as possibpgglocal scale)

Other individual characteristics that should bestainto account are quality and innovation,

systematic and collective approach, forward thigkiplanning and realism, economic and

environmental feasibility, attachment to local emmic and social prosperity and lack of

existence of many similar businesses and consdgweaakening and dispersion.

A special strategic tool was recently implementgdha United Nations called “Agenda 21"

which is a comprehensive plan of action to be tagtbally, nationally and locally by
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organizations of the United Nations System, Govermisy and Major Groups in every area in

which human impacts on the environment. It was stbpy more than 178 Governments at

the United Nations Conference on Environment andel@d@ment (UNCED) held in Rio de

Janeiro, Brazil, 3 to 14 June 1998ttp://www.un.org/esa/dsd/agenda21/

The operational framework of green entrepreneursbisists of certain decisive factors:

- location of the business, needing protection, pmtideanagement of resources and
designation of its natural and cultural identitygsering a brand awareness (recognition)

- identity of the business, built through economitathnical, legal, political, cultural and
ecological processes, forming its special featargsnovelties

- quality of the business, strongly connected to adbeto the terms and criteria of
sustainable development and to certifying its cisterce with the environment.

- competitiveness of the business, depending onthgtevious factors and

- financial resources, looked for through subsidygpams, usually in the public sector (for
infrastructures), needing special management phgnaand expenses allocation.

The strategy of a new business should comply witket types of approach, door-to-door,

outer networks and dynamic structural spreadingorioter to consolidate the new market,

followed by necessary infrastructure, sufficienpesure and development of opportunities.

Green entrepreneurship could contribute to the Idpweent of Greece in the sectors of

tourism and especially eco-tourism, rural developihand cultural activities, combined with

ecological management of free time and environni@nthitecture. [Stamatiou E., 2008]

2. GREEN HOTELLING
2.1 Tourism vs Environment

Tourism is one of the largest industries worldwidéh 640.000.000 people each year
worldwide making leisure trips, whilst 30% of themsiting the Mediterranean. The impact of
this kind of magnified activity can be catastropfoc the environment. Already 85% of the
European coasts hosting approximately 2/3 of thefaan tourism industry are in immediate
danger of environmental and economic collapse duever-development. Considering that
tourist activity in the Mediterranean refers toasge number of arrivals in a relatively short
period of time, especially by carefree people beingholidays, reckless waste of natural
resources along with other environmental conseqgeare more than expected.

Moreover, due to greenhouse effect, scientistswamning that in the near future we will
globally experience the average temperature ineraad the rise of the sea level, especially
in Northern Europe, the Mediterranean and Northerrerica, where changes will be higher
than the global average. For instance, the Medne@an is expected amongst others, to
increase temperature 68,7 C per decade, to increase number of days with eéeatyres
higher than 4% and to double days with temperatures ové€30

2.2 Green Tourism
Tourists themselves grow increasingly environménts¢nsitive and many of them already

are concerned and estimate the energy footprinthie# trip leaves to the environment. It is
likely that in the future, that energy footprintllwnfluence the choice of destination, means
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of transportation, accommodation and activitiethatdestination of the tourists.

Recently an agenda has been configured, accordimdnich climate is influenced by tourist
transportation and especially air-transportatioasitality industry, recognizing the harmful
consequences of the annual touristic activity aehvironment, joined a worldwide effort
for the adoption of more ecological consciousnessiacorporation of “green” aspects to the
touristic activities and thus the term “green teani has evolved.

Green tourism is based on the bioclimatic desighatél infrastructures, regardless of their
volume, as well as on the rational management fraeresources.

Visiting a “green” hotel seems to be attractivegigests. Recent researches indicate that
approximately 43.000.000 tourists, defining thewselas “eco-tourists”, usually coming
from mid-upper social classes, consciously selegtrenment-friendly hotels for their stay
and are usually willing to spend more in orderdoeive eco-friendly services. However, this
group of tourists represents the population thaiscmusly selects a green building over a
conventional one. They are the type of people wtubably lead their lives eco-friendly or
even live in a house with green features incorgakatiue to their ecological consciousness
rather than due to the economical benefits an gredffigient building could offer.

Apart from the ecological aspect and the goal stanable development, the financial profit
of green infrastructure is more than worth it. Nemsbtalk for themselves; for example,
“Hilton Hotels” have reduced by16% their energy smmption and saved about $10.000.000
in 4 years, while “Aldemar Hotels” in southeast@reece are based by 85% on solar energy.
It has been recorded that hotel units can reduee water consumption up to 40% using
simple low-cost technology such as special plugached to the taps, and their energy
consumption by 30% with the installation of solgstems, amortization of which can be quite
direct.

3. BIOCLIMATIC ARCHITECTURE

As mentioned earlier, bioclimatic architecture’sokenion leads a parallel course to the
evolution of the human kind. Since prehistoric ttme&hen people were living into caves
where the environment was stable, through centofiéiditional settlements wisely making
the most of nature, until now - using sophisticaxhniques and high technology equipment
and materials, people have been naturally tryingxaoit in the best way local microclimate,
positioning, winds, humidity, underground streamediurian currents, electromagnetic fields
and a good choice of materials to create a buildingaper, more pleasant and above all
healthier. The term “bioclimatic” results from airffoet to define the relation between
architecture and climate and the influence thewy b@ive on humans’ organism. According to
www.adoss.coma more accurate definition would be "evolved itiadal architecture”.
According to another definition bioclimatic arclitere is the architectural design of
buildings that takes into account the topographiynate, ground relief, orientation, solar
radiation, wind, temperature, humidity, rain etconaler to restrain their consequences to the
shell of the building, as well as to exploit themachieve conditions of thermal ease and
healthy living in the inside, aiming to cleaner gomment with less emissions and energy
saving through restraining the use of conventigmaler sources. It is essentially an effort to
commit to natural and renewable energy sourcelseasun and the wind.
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3.1 Basic Elements of Bioclimatic Design

The basic elements of bioclimatic design can baldd/into 3 major categories:

fig.5: S‘Vettingr-upr a green roof, fig.6: Schematic of natural ventilation
(sourcewww.quadlock.com (source: 3.bp.blogspot.gom

Heat from the eartl ow to heat with near-surface geothermal energy

© The earth heats a transfer fluid, which flows
through a collector or probe.

@ A heat pump extracts the heat from the
heat transfer fluid and compresses it to higher
temperatures. Heat pumps are based on a
similar principle to refrigerators.

Hot water

Underfloor heating

Electricity connection
1 kilowatt-hour electricity supplies-
3 - 5 kilowatt-hour geothermal energy J(heat)

© The geothermal energy is stored and is
available for space heating and water heating.

Collector = | == @ =
Depth 80 - 160 S =g Water.connection
Temperature ca. 10 °C %@ Earth
/
Geothermal energy is either tapped using - Geothermal probe
large collectors near the surface @ or pumped (borehole heat exchanger)
from greater depth with a geothermal probe Depth around 100 m
. (borehole heat exchanger) @. Temperature ca. 13°C

fig.7: The biomass cycle fig.8: Howiteat with geothermal energy,
(prosandconsbiomassenergy.org) (sowwav.unendlich-viel-energie.ge

Passive systems, which constitute structural elésngia bioclimatic building, they operate
without mechanological support or power supply hedt or cool a build naturally. They are
separated as follows:

- Passive solar heating systems, used for collecsittging and distributing solar energy,
mainly for heating and lighting at winter time, Buas southern orientation openings,
thermal storage walls and ventilated walls

- Passive natural cooling systems and techniques)lynfair cooling at summer time with
less energy consumption, such as planting treasdrthe building, creating ponds, and
designing green roofs (fig. 5) with a mean enegyrgy percentage of 20%.
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- Natural ventilation systems and techniques, maloitycooling at spring and fall times,
such as one-side, side-to-side & chimney-style mhtventilation (fig.6) with a mean
energy saving percentage of 15%.

Energetic systems, with minimum or zero emissiatall energy producing systems, using

renewable sources to produce thermal and mechameady, such as solar air-conditioning.

Renewable energy sources (RES) installations, deroto minimise energy consumption

effects to the environment, such as photovoltaistesys (on roofs, facades or shades),

biomass energy (fig.7), geothermal energy (fig:&) aolar energy for hot water (for heating
and everyday use).

Bioclimatic Architecture is best achieved usingoabination of the systems above, slightly

increasing construction costs, but managing sicguifi energy saving percentages.

3.2 Ecological Criteria of Selecting Construction Materals

Referring to ecological constructions, apart frorakimg the most of the bioclimatic design
principles, one should seriously consider evalgatine structural materials used. Their
selection is based on several economical, envirotmh@nd energy parameters, since their
production, life cycle and rejection have signifit@onsequences to the environment, as well
as to the buildings’ behaviour and to the healtthefusers of buildings.

The most crucial parameters defining the qualitytlé materials are their life cycle
assessment (LCA), their raw materials, their ctilbe; processing and recycling process, the
energy, toxicity and radioactivity they containeiththermal and optical qualities and £&
NO, emissions throughout their life-time.

4. FEASIBILITY STUDY ON THE DEVELOPMENT OF A BIOCLIMAT IC HOTEL

In the context of the developing “green entrepresigip”, a feasibility study was conducted
for an upcoming “green” hotel on the Hellenic isglaof Skyros, in order to examine whether
it is profitable for a developer to invest on thenstruction of a “green” hotel. The study
contains a financial assessment of the upcomingl liit. The business will be regarded as
economically feasible if it is able to produce theected services and still return a profit to
the owners.

4.1 Tourism in Greece

Tourism is probably the main industry in Greecé&jng into consideration that (along with

the other components of the service economy) ib@aus for over 78,8% of the GDP, while

industry contributes with 17,9% and agriculture hwi,3%. Greece attracts more than
16.000.000 tourists each year and the percentags®f directly or indirectly, related to the

tourism industry is approximately 19% of the tdéddour force.

The Hellenic Archipelago takes up to 11.242 kmha tounty’s total 15.320 km coastline,
consisting of 9.835 islands, islets and rocks, rander why the Hellenic Islands gather
58,5% of the country’s lodging establishments aB@®®% of hotel beds, resulting in massive
tourism activity with catastrophic environmentahsequences.

Within Greece more than 100 “green” hotel unitslaoated at the time, while more than 365
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other existing hotel units have expressed ovelasteyear their desire to convert into “green”,
due to the environmental as well as the econommalfits they provide. Green
entrepreneurship is getting more and more appe#tirigreek hotel owners, considering the
current financial crisis, as well as the minimisatiof the cost premium for “green”
constructions against conventional ones over tlasyeind the low operational costs as the
know-how is getting stronger.

4.2 Location of the Investment

The island of Skyros is located at the Aegean Beiag the biggest island of the complex of
Northern Sporades occupying 210 sg.km and havifg§02inhabitants (census 2011). It is
mostly mountainous with a Mediterranean climaterati@rized by cool summers and mild
winters, northern winds, rare rainfalls and lowemperatures throughout the year compared
to the mainland. Skyros can easily be reached tgl litights from Athens and by ship from
the port of Kymi in Evia. There are 69 lodging &sghments in total on the island and as
tourism destination it has presented a growing cét80% in arrivals in the last 5 years.
Skyros is strongly connected to its tradition asdvell-known for Skyrian ponies (fig.10),
marbles, embroidery, furniture and stock breediragipcts. People are mostly occupied with
agriculture, stock breeding, fishing, apiculturgeptar collection and various crafts.

A very large area (approximately one fifth of tredand) in the south, around Kochylas
Mountain is protected by NATURA 2000, due to rdogd and fauna species.

The capital is the village of Skyros (fig.9) andsigrounded by 20 more settlements scattered
around the island. Achilli settlement is a smakstal village located just over Achilli golf, in
the middle of Skyros, with a northern orientatiomd &quidistancing the island’s port, airport
and capital, where the majority of the populatiores. Today, it hosts a marina for small
boats and a fishing refuge and has approximatelyetBmanent inhabitants.

. Y
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fig.9: Location of Skyros in the Aegean Sea ig.10: Natura 2000 Viewer
(sourcewww.greeka.com (sourcéttp://natura2000.eea.europa.gu/#
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|g 11: Panoramlc view of thewllage of Skyrosﬁg 12: Typlcal SkyrlanPony
(sourcewww.trekearth.com (source: skyrianoalogalkigspot.com)

fig.13, 14: Location and outline of Achilli settlaamtln Skrs (|mages fromGoogIe Earth)
4.3 Feasibility Study

The operational, financial and technical analy$ia business problem is called a Feasibility
Study, usually aiming to roughly estimate the fe#isy of a business plan, by quantifying
costs and benefits, resulting to the decision tcged if found feasible or not. Feasibility
studies are used in various types of investmentissanits structure and contents are rather
flexible, generally referring to market analysispguct marketing, analysis of the production
procedures, infrastructure and equipment, finarasialysis and social consequences analysis.
Making some adjustments to the model structureasibility studies [Karvounis, 2006] to fit
our project, we arrive at the following chapters:

4.3.1 Basic idea, description and history of the investnpEoject
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Our investment plan refers to the development bbtl unit in the settlement of Achilli in

Skyros, based on bioclimatic design and ecologipalation.

The particular land-plot was taken for grantedtisgta dilemma to make the best investment

proposition for it. It is regularly-shaped, locateaninutes walking-time from the marina and

with a sea-view. With an area of 6.181,40 sg.meieiis spacious enough to host the main

and auxiliary infrastructure and the surroundingriag and outdoor activities (fig.15).

The 3*** hotel unit will be containing 27 indepentdeapartments to rent (of either 50 or 100

sg.meters each) of 60 beds in total, a main adtratiisn building of 200 sg.meters with the

reception, office & the restaurant and auxiliargapin the basement for parking and storage.

The key features in order for the hotel unit tani@re attractive to potential visitors, will be:

- standard services: security, 24/7 room service, fiaking, restaurant, etc

- state-of-the-art services: bioclimatic design & @pens, BMS smart systems operation

- added value services: Skyrian ponies farm, fregches provision, biological products

The land-plot has a northern orientation, settinghallenge for the best exploitation of

renewable energy sources and ecological matesiaise in this case, passive systems cannot

particularly pay-off.

Two basic scenarios were built in order to arriveconclusions about the most efficient

financial solution. It should be noted that castwflanalysis was not conducted, since the

purpose was to check the feasibility of the scesari

- Development of a hotel unit plus 6 independentdesstes to be sold in advance, at
estimated market prices, in order to gain extratabfp cover the construction costs.

- Development exclusively of apartments to rent, pasing the investment’s first income
until the first year of operation and after the @betion of constructions.

The analysis indicates that the only feasible smiuts the second, unless the residences were

sold in prices bigger than their market value. Hgvinalised the ownership status, it is time

to check the efficiency of a bioclimatic designexdeh against an equivalent conventional one

through cash-flow analysis, considering that the ©f them are identical except for the

renewable energy sources systems and the biodtineatinologies.

The comparison of the Internal Rates of Return jIRRe Net Present Values (NPV) and the

Break-Even Points of the two solutions will gives tiinal answer or whether the investment

should be made or not.

4.3.2 Market analysis and products marketing

Market analysis is one of the most crucial facthis could determine the realisation of an
investment or not. The size of the target-market,volume of the demand, the participants in
the market's environment (consumers, suppliers aoohpetition) and every technical,
physical, political, legal and administrative paeder, are to be carefully collected and
studied. The future trends of the market should &s considered in order to forecast the
potential of the investment. Marketing strategied tactics are also of great importance.

A market research in the hotel industry of Skyresealed that there already 69 operational
lodgement facilities of various categories, maintythe eastern side of the island as shown in
figure 16. There is no other hotel unit operatingAchilli so far, while no other green hotel
units exist on the whole island, making the upcaminvestment unique and appealing
especially to eco-tourists, but to general toyrggiulation as well.
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fig.15: Schematic layout of the new hotel siteg.1f6: Distribution of the hotels in Skyros
(on-site research / ArcGIS map)

{

As for real estate market values and hotel prices:

- Mean market values for new residencies range fr@fQlto 1.900 €/sq.m.

- Hotel prices per night in the high-season: 70&¢®. room) and 100€ (100sg.m. room)
in the low-season: 55€ (50sg.m. room) and 85€ ({.@@sroom)

4.3.3 Technology, mechanical equipment and raw materials

All the technology, mechanical equipment and maleriused for the specific kind of
development, either for the built-up areas or far installations of the surrounding spaces are
categorised and listed in the table of figure 1ithwtheir construction or implementation
costs, energy-saving percentage and contributidimetdotal construction cost.

Mechanical Equipment Construction Cost for a 100sq.m. Residence (per sq.m.): 1.090 € Total Construction Costs
Actions Description #] Costs Saving Ci fon Stages P Costs Category Cost
[Double glass windows [Heating-Cooling enerey - 200 €sqm 10% [Planning & buiding permit 4% 4360€| [Construction Costs 1.765.800 €
Openings with thermal i [Heating-Cooling enerey 350 €sqm i 2% 2180€| [50sqm equpment 24000 ¢}
Building Shell Double insulation [Heating-Cooling ener 50% i concrete framework 24% | 26.160€| [100sqm equpment 26100 €]
Ecological paints [Heating-Cooling encrgy saving system Masonry - bricks 4% 4360€| [Biological treatment 20.000 €}
Shading systems [Heating-Cooling energy saving system 20% Plaster 6% 6.540€ & Reception ion | 160.000 €]
enerey [Heating-Cooling system 1| 30.000€ [50-60%200sqm.| |Isulations totally 3% 3270€] [R equipment 10.000€
Energy  |Solar water heaters Water heating for use 21 [Windowpanes 3% 3270€| [Reception equipment 6.000 €]
Sources systems Heating system 7] 16.600€ 65% 2% 2180 €] ing spaces 30.000 ¢}
Electrical power production 7 [247.000€ 15% Windows - doors - closets 7% 7630€| |Cultivations costs 30.000 ¢}
pssve sy Natural passive cooling system 3% 3270€| [Basement i 320.000 €]
Artificial ponds Natural passive cooling system 8% 8720€| [Extracosts 200.000 €]
Underfloor heating RES systems optimal 50 €/sqm. 30% 5% 5450€| [RES systems 364.600 €]
Wooden floors ical structural materials 5% 5450€| |Construction Management 60.000 €}
Linoleum floors Ecological structural materials 20 €sqm |Paintvorks 7% 7630€ 3.066.500 €
Bioclimatic elements |Ceramic tiles ical structural materials 10 €/sqm | Saitary articles - tiles - faucets 5% 5450 €]
lighting [Encrey saving system 82% [Heating system 4% 4360¢]
Rainfall water collection [Water saving system 1] 10000€ [Water supply - sewerage - natural gas 5% 5.450€
BMS systems [Encrey saving system 4] 40.000€ | 15%/ system [Various (freplace, door handles ctc) 3% 3270
Total 364.600 € 100% _[109.000 €

fig.17: Total construction costs of the investmeatipcation

4.3.4 Financial analysis

Over the last 30-40 years, financial analyses I&en a very useful tool in order to decide on
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the feasibility of a potential investment or evenjustify the decision for an existing one.
Strict or approximate these analyses need an int@ptinary approach and supplementary
scientific support in order to consider other pagters as well (political, environmental,
social) that could lead to the cancellation of eor®mically promising project or vice versa.
Financially, an investment is a long-term commitingineconomic resources with a view to
produce and receive pure profit in the future, déidg the total initial investment cost.
Since profit equals income minus expenses, some basumptions should be made (fig.18,
20), to aid the determination of the investmenttepial profit. All the calculations will be
made for both a conventional and a bioclimatic hatel at the end their break-even points
will be compared (fig.19, 21) in order to see whiehestment is the most profitable.
Investment: 3.520.000€ + VAT = 3.637.333€ (conwami)

3.940.000€ + VAT = 4.071.333€ (bioclimatic)
Income: 16 rooms x 85 €/day x 55% vacancy x @@€rational days = 272.000 €/year

11 rooms x 110 €/day x 55% vacancy x 200 operatidays = 242.000 €/year

27 rooms x 15 €/day x 55% x 200 days = 81.000&/¢®om services)

30 days x 15 €/day x 180 days = 36.000 €/yeatgueant earnings)

Sum = 631.000€ (for both conventional & bioclinaati
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Ig.18: Financial analysis of the conventional haigtion (in Greek)
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fig.19: 20-year cash-flow analysis of the convemtiohotel operation (in Greek)
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Expenses: 45% (operational expenses - conventional)
30% (operational expenses - bioclimatic)
0,20% + 0,25% per year (fire & earthquake insueaniooth)
0,50% of gross income (extra expenses - both)

Financing: 50% investor’s capital + 15% state’ssstp + 35% bank’s loan
1.818.667€ + 545.600€ + 1.237.067€ = 3.637.3388entional)
2.035.667€ + 610.700€ + 1.424.967€ = 4.071.33B&l{matic)
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fig.20: Financial analysis of the bioclimatic ateltiture hotel option (in Greek)
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fig.21: 20-year cash-flow analysis of the bioclimatrchitecture hotel operation (in Greek)

The 20-year cash-flows that have been created dheiv the break-even point of the
bioclimatic design hotel is approximately at 9 yearhilst the one of the conventional hotel
is approximately at 11 years, proving that the Imeatic architecture hotel is a more

profitable investment.

4.3.5 Environmental consequences

A complete and interdisciplinary study of the eomimental consequences of the investment
should be conducted in order to determine how inambrthey are on the social, economic,
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financial and technical potential of its implemedia. Usual kinds of negative consequences
are various types of emissions, solid-liquid-gasteasmoke, byproducts, noise etc. affecting
the natural environment, the flora & the fauna, gjepmaterials and infrastructure (as the
acid rain). Some of them are measurable and canteécluded in the cost-benefit analysis.
For the European Union, they are obligatory, arstdiee the technique and procedure during
which relevant data is collected from the investiod other sources and are taken into account
on whether the investment could proceed or not.

In Greece, Law 1650/1986 provides the legal franmtekwon studying environmental
consequences and has applied since 1990. It igabbty for complex hotel units, whilst for
small and traditional units a simple questionnairenvironmental terms is filled-in.
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