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ABSTRACT: This paper is concerned with the direct planning and design implications of selecting the
energy source—aimed at limiting impacts related to the associated noise, vibrations, visual impacts,
operational or safety requirements. Other considerations include impacts from maintenance materials
and activities. Such environmental impacts can expand human-felt presence, scaring off wildlife or
making adjacent areas unhabitable for the local fauna and even for those more sensitive flora species,
thus undermining the very reason for establishing an eco-tourism facility. The extent of such impacts
depends on the system or combination of systems selected to meet resort’s energy needs. Generally,
two options are available: a grid connection, involving electricity generated elsewhere and transmission
lines, and power generation on-site. Both these options are briefly discussed, focussing on standalone
system options, which are more typical in tropical eco-resorts—as usually removed from the grid. They
can be broadly categorised as conventional and unconventional generators. A different classification
divides energy generation into groups of renewable and non-renewable sources. These two
classifications are not mutually exclusive. Advantages and disadvantages of various energy sources
are briefly presented from a tropical eco-resort design point of view. An attempt is made to draw
conclusions in form of recommendations for energy source selection in eco-resort setting.
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INTRODUCTION

Eco-tourist resort operations hugely depend on energy needs, waste and pollution minimisation. While most of the
respective aims are achieved through adopted practices and considerate behaviour of staff and guests, some
aspects of minimisation programs have to be supported with adequate planning and design. The tropics occupy a
very specific position in this regard. They offer environments more fragile than in most other locations and pose
problems not encountered by eco-resort developers and operators elsewhere (WMO 2005). Tropical resorts must be
thus considered as a separate category.

Resorts use significant amounts of energy required for their daily operations and recreational activities. In most
remote facilities, energy costs are the largest part of operational costs. This high demand for energy is often due to
the use of energy-intensive technologies to provide home comforts and conveniences, such as air conditioning, to
resort guests—whether they want it or not. The vast majority of resorts meet their energy needs by generating or
purchasing energy produced through burning of fuels from sources such as coal, oil and natural gas, which contribute
to air pollution locally and to climate change globally. Passive design with efficient use of renewable energy usually
decrease dependency on unnecessary energy input. Environmentally friendly practices also can enhance resort
reputation among its guests and others who are concerned about impacts from growing energy consumption.
Decisions regarding energy generation and supply are among the most significant environmental initiatives that may
be taken in a resort. Although global warming, acid rains and other broad environmental impacts usually are not
something that we are concerned about when it comes to using relatively small amounts of energy in remote areas,
the utilised energy systems certainly belong to the most visible aspects of running any establishment aiming at the
eco-friendly status. It is because even more serious than the global impacts are, in this instance, the environmental
problems, which have very local impacts, for instance fuel spills, disposal of used engine oil, discarded batteries and
worn-out engines, fumes, noise and fire hazard (ONT 1997). The extent of such impacts depends on the system or
combination of systems selected to meet resort's energy needs. There are also direct planning and design
implications of selecting some energy sources—because of the associated noise, vibrations, visual impacts,
operational requirements or safety reasons. Such implications, when neglected, can have a very significant impact on
efficiency of the utilised systems, operational costs of the resort and potentially detrimental effect on the eco-friendly
image being at the core of any environment-focussed development.

1. ENERGY MANAGEMENT

The key to minimising impacts from the energy systems is to minimise the need for using the energy in the first place,
and then to increase efficiency of energy use: in its generation, then—supply and, finally, possibly recovery. It is
necessary to identify tasks for which the energy will be needed in the resort, identify the most efficient way of
performing these tasks, quantify the energy required to meet the needs, and finally, to generate and supply quantified
amounts of energy in a most efficient way and with the least environmental impact. Environmental and other location
or site specific constraints, for example availability of spare parts and expert repair services, should be factored in
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before selecting a power generation system (Figure 1; compare Baker 1987 and ONT 1997). The starting point is at
the assessment of the forecast energy use to determine where the highest energy consumption takes place within
the resort and the most likely places for efficiency improvements on the basis of existing similar resorts. The design
should enable guests to follow energy-saving practices, such as going without lights and air conditioning when they
are not really needed, closing window shades before leaving their rooms during the day and opening windows for the
night (compare Energy Victoria 1994). When feasible, renewable energy sources, such as biogas, wind or solar
power, should be used. Decisions taken at the design stage will have a long lasting effect in terms of impact on the
environment, operational costs and, ultimately, customer satisfaction. The ultimate goal should always be to maintain,
or prevent deterioration, to the natural condition of the site.
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Figure 1 Energy system selection process

From the energy management point of view, the important issues to be resolved are: identification of needs and
services requiring additional energy inputs in terms of input timing, place, quantity and quality (compare Boele 1996).
Energy can be used in a tropical resort for water pumping, space cooling, ventilation, lighting, water heating, food
refrigeration and preparation, site transportation, powering small appliances, office needs, communication and
information services and a range of others. These energy decisions must prevent air, water and soil pollution as well
as minimise any visual and acoustic impacts from a power source. Depending on the type of the source, other
considerations include impacts from maintenance materials and activities. Possibility of pollution caused by regular
deliveries of the required type of fuel and with this, the risk of accidents (fires, spills etc.) must also be considered.
There are resorts in the tropics using energy for only limited lighting and cooking, and there are others, where power
can be used also to aerate decorative fishponds. The base for making decisions—about which services are or are not
offered—are beyond the scope of this paper. In this place only a few considerations will be presented that can help in
reducing energy amounts needed for most of these services. Passive design, supported by adequate site plan is well
suited to addressing issues of cooling, ventilation and lighting. It is, most certainly, capable of meeting needs in these
areas to a large extent without resorting to powered machinery and equipment (Baker 1987). We will move on now to
the remaining aspects of power generation, supply and recovery.

2. POWER SUPPLY

Once the needs have been identified and a decision about using energy-based devices to meet them has been
taken, power supply system must be considered. Generally, two options are available: a grid connection, involving
electricity generated elsewhere and transmission lines, and power generation on-site. The grid connection is a viable
option for resorts located fairly close to the local powerlines network: distances of several kilometres make the
connection prohibitively expensive in both capital and maintenance costs. In a few places around the world an
attractive hybrid solution is possible, whereby resort is connected to the grid and generating its own electricity on-site
with any surplus energy flowing back to the grid in buy-back schemes. This option is most desirable where resort’s
own electricity is generated by photovoltaic (PV) panels and thus having its peak output mismatched with its peak
energy demand. Opportunities for recovering heat in a process of energy generation should also be explored as a
means to curb demand (Carbon Trust 2005 and 2005a).

A number of energy sources are available for use in standalone systems used in generating electricity on-site
(Fraenkel 1979, Hulscher and Fraenkel 1994). There is a large variety of options, which can be broadly categorised
as conventional and unconventional generators with a boundary between them increasingly blurred. A different
classification divides energy generation into groups of renewable and non-renewable sources. These classifications
are not mutually exclusive as it is shown in the diagram (Figure 2). It should be noted that not all unconventional
sources can be used in a remote tropical location, while others might not be suitable in small applications. On the
other hand, use of some renewable fuels, such as biodiesel or charcoal, can have potentially disastrous impact on
the environment bringing with them deforestation, monoculture crops, soil erosion and plethora of other problems.
Other renewables can cause environmental problems in the regions where the components are sourced from or
manufactured. The main reason for favouring renewable technologies in tropical eco-resorts are usually difficulties
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and costs related to conventional fuel supplies on a regular basis, transmission losses over large distances and
reliability of powerlines, or problematic maintenance. In this particular setting, also the non-tangible effects of using
conventional diesel or petrol engine-driven systems, such as noise, vibrations and smells, can be crucial to resort’s
operations. Such environmental factors can expand human-felt presence scaring-off wildlife or making adjacent areas
unhabitable for the local fauna. A definite advantage of using conventional power sources lies in relative easiness of
storing energy (or rather—fuel for its generation) and using it in line with the current demand levels. Non-conventional
systems are not reliable in all-weather conditions and require back-up to secure vital services, although in some
areas the opposite might be true. Non-grid energy supply options include renewable energy sources such as
photovoltaic cells, wind and micro-hydroelectricity, and non-renewable diesel or petrol generators. The quietness and
environmental benefits of most renewable energy sources make them preferable to fossil fuel-fired generators.
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Figure 2 Energy source classification

Generator capacity should be carefully matched to the expected electrical load. For small, variable loads, and in
parallel with electricity generation to meet peak demands, batteries can be charged by a generator, which does not
have to run when loads are very low. This solution, however, adds to cost and complexity of the system and has its
own design/planning implication in regard to required outbuildings, supply roads and distances from other parts of the
resort.

Where possible, low power DC (direct current) equipment can be used to minimise the need for the use of inverters.
While this will involve using a distribution system with heavier duty wiring than would be required for an AC (alternate
current) distribution system, and may also require duplication of distribution systems to some areas, the reduced cost
of installing and maintaining inverters was considered a reason good enough for this choice.

3. DESIGN AND PLANNING ISSUES

Eco-resorts require energy for lighting and cooking. Secondary demands include power for air-conditioning, water
heating, powering communication equipment, and transportation needs among others. As it was mentioned earlier,
selecting the energy source has almost always certain implications for planning/design of a resort. A list of affected
issues is quite extensive: from zoning with the aim of reducing acoustic and visual impacts, through distances
impacting on system efficiencies, particularly DC power transmission and direct solar heating, to safety, security and
risk management. Closely related are the fuel and energy storage problems.

Internal combustion (IC) engine generators

Fossil fuels, or rather—fuels from fossil sources, are the most common type of fuel used to generate power. Due to
the rate of replenishment, they must be considered a non-renewable resource. Nearly all uses of fossil fuels also
belong to the “principal greenhouse gas polluter” category. The major advantages and disadvantages of generators
using this type of fuel are listed in the Table 1 (Hulscher and Fraenkel 1994).

Biofuels, as both liquid and gaseous fuels such as bio-diesel or ethanol, are emerging as a viable alternative to fuels
from fossil sources as an energy source in IC generators. The requirements for their use are virtually identical to
fossil fuels but they are effectively carbon emission neutral and renewable. Another, similar source, is biomass.
Biomass energy is a general term for energy sourced from organic materials. It can be used directly (by combustion)
or can be converted into a biofuel. Biofuel is a more efficient and convenient form to store and use. The process of
converting biomass into biofuel uses either biological (by fermentation) or thermochemical (by pyrolysis, gasification
and trans-esterification) processes.

Table 1 Major planning/design advantages and disadvantages of using IC engine generators

Advantages Disadvantages

Availability Non-renewable fuel that requires, usually hazardous, replenishment procedures
Popularly known installation and maintenance Require isolation and/or insulation for noise and vibrations

procedures Level of pollution produced (noxious exhaust fumes contain CO,, nitrates,
Relatively small size particulates, etc.) is high locally

Constant source of reliable power Uneconomical at intermittent power demand below 0.5kW

Flexibility in terms of installation location Biofuels are destructive to the natural environment as their source are large

monoculture crop fields/plantations (land use competition)
Biomass requires a fairly large organic waste base
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Solar generators

Solar energy can be used in power generation systems of two types. Generators of the first type convert light into
electricity using solar photovoltaic arrays. Most common systems are currently available with power outputs ranging
from a few watts to the megawatt level. Single solar modules are available in a variety of power ratings up to 200W.
In generators of the second type, solar energy is concentrated using mirrors or lenses to produce high temperatures.
The heat is then used to generate steam, which in turn is used to drive either a generator or alternator to produce the
electricity. Solar systems, which currently are being installed, have efficiencies around 30%—similar to petrol-driven
generators. Major advantages and disadvantages of using solar generators as power source are listed in Table 2
(Hulscher and Fraenkel 1994).

Table 2 Major planning/design advantages and disadvantages of using solar PV generators

Advantages Disadvantages

No pollution associated with operation Only work at full efficiency for part of the day, and at reduced efficiency at other
No fuel supply required times—mismatched with resort demands

Require little ongoing low skill maintenance Require significant energy storage capacity

Easily installed May require backup power source

Can be integrated into the roof design Fairly large area required (1 m? per 200W at the best commercially available
Provides extra shading for the roof technologies)

Robust and resilient — no moving parts Susceptible to mechanical damage — particularly crystalline arrays that have a
Long life (10+ years guarantee) glass cover

Require full exposure to sunlight—efficiency is dramatically decreasing even
when fractionally shaded

Wind energy

Wind power is utilising the kinetic energy of the wind and converting it into mechanical energy, which is then used to
generate electricity. Several types of wind turbines are available on the market. Typically, a turbine needs to be
raised high above the ground to capture more wind energy. Wind availability and speeds increase with height and, as
the power increase is proportional to the wind speed increase cubed, significant gains can be achieved with
increases in height. Horizontal axis systems usually also have the generator raised. Vertical axis systems can have
the generator either at ground level or raised. Horizontal axis turbines are efficient at lower wind speeds and are self
starting but they need to be oriented to the wind which adds complexity to the system (Hulscher and Fraenkel 1994).

Table 3 Major planning/design advantages and disadvantages of using wind generators

Advantages Disadvantages

Little pollution associated with operation Only work at full efficiency at certain wind speeds, and at reduced efficiency at
Require little ongoing maintenance other times—not always matching resort operations

No fuel supply required Require significant energy storage capacity

Require little ongoing low skill maintenance May require backup power source

Easily installed Significant visual impacts

Significant sound pollution

Significant source of ultrasounds, having potential health impacts
Susceptible to mechanical damage

Can pose a serious threat to wildlife: birds and bats

Hydraulic generators

The use of water as an energy source is a well established technology. There are three major methods to generate
energy using water. The most popular of these technologies converts the potential and kinetic energies of water
flowing down a gradient to power a turbine. Other technologies utilise wave and tidal powers of the ocean as energy
sources and are, usually, beyond reach of small customers.

Hydroelectric schemes usually require a dam to provide substantial drop and to maintain adequate flow rates. One
litre of water per second falling about 100 metres can generate about one kilowatt. Small scale hydro systems with
outputs as small as 200 Watts can be installed to provide electricity for a small resort. These systems need only
constant water supply and a drop of as little as 1m. Even lesser an impact have in-stream turbines, typically installed
floating on pontoons. Some advantages and disadvantages of using hydro-electric schemes are shown in Table 4
(Hulscher and Fraenkel 1994).

Table 4 Major planning/design advantages and disadvantages of using hydro-electric generators

Advantages Disadvantages

Little pollution associated with operation Great impact both to downstream and upstream river environments (scouring of
Require little ongoing maintenance river beds, loss of riverbanks and erosion of sand bars disturbing aquatic life,
No fuel supply required silting etc.)

Continuous supply — no need for power storage  Might produce methane (green house gas) as the newly flooded area being is
The dam can be multi-usage. It provides excellent inundated with water and decaying in an anaerobic environment—having local
space for leisure facilities such as water sports—it impact on wildlife and resort operations
can be use for irrigation and flood control Site-specific and quite restrictive technologies requiring high head (altitude
Long life span differential) or fast flowing permanent stream

Subject to seasonal shortages often mismatched with resort operations

Geothermal energy

Geothermal energy is extracted from the earth in the form of heat. Practically not a limitless source (as it was plainly
demonstrated in Rotorua, New Zealand, where the source has been easily depleted), technically it is renewable and
sustainable when used responsibly. Temperature increases with depth: well depths of a few kilometres are required
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for viable systems and are thus impractical for small customers. Geothermal energy can also be used in conjunction
with heat pumps. Pipes buried only a few metres underground can heat a liquid medium passing through them to a
practically constant temperature. The heat is carried to the building where temperature can be further raised in a heat
exchanger. Coupling heat pumps to the ground heat produces a very reliable and cheap source of thermal energy. It
is not suitable for conversion into electricity but, since supply of hot water places a large demand on power system in
a resort, the overall demand for electricity can be substantially reduced (Hulscher and Fraenkel 1994).

Energy storage

A problem closely related to energy generation is that of energy storage. Here too, there is a large variety of
solutions, some intrusive and environmentally damaging, some others more neutral. A number of energy storage
options are available depending on what form of energy is being used to generate heat and/or electricity.

Batteries are the most generally useful and the most readily available form of energy storage. They are also a form of
storage that does not require an alternate generation system to convert the stored energy back to electricity. They
can also be used to store energy irrespective of energy source being used. The use of kinetic energy storage in the
form of flywheels is somewhat problematic when used on a large scale. The use of water as a potential energy store
is a practical system and has been shown to be effective in large scale systems where water is pumped to a higher
level using excess power and then used in a hydro system when the primary power source is not available. The use
of compressed liquefied gas as an energy storage system to drive a turbine is also a practical system. The
conversion of water to hydrogen by electrolysis is a generally useful system but other chemical storage systems like
the conversion of ammonia to hydrogen and nitrogen and methane to longer chain hydrocarbons are only useful
when the high temperatures generated by concentrating solar energy is the energy source. Major advantages and
disadvantages of these systems are listed in Table 5 (Hulscher and Fraenkel 1994).

Many of the energy storage systems described here require a conversion system to change the stored energy back
into electricity. The required conversion is usually different to the original energy capture system. This re-conversion
requirement adds complexity and cost to the system. Most of them also represent technologies that are not
environmentally neutral. The environmental impact of batteries’ disposal is thus also of significant concern.

Table 5 Major planning/design advantages and disadvantages of energy storage systems

Storage system Advantages Disadvantages
Batteries Easily available Weight and size of the system
Available in a wide range of capacities Pollution on disposal
Relatively efficient Short life span
Can be used with all major energy sources
Kinetic energy storage Inexpensive operation Expensive to install
Maintenance free Apparently unproven technology at useful scales

Expected long operational life
Pollution free

Potential energy (water) Fairly closed system Large storage area required
Pollution free Requires significant height difference
Potential for multiple uses Potential environmental impacts coming with the

changed water table level and its interrupted flow
Potential energy (compressed/ Can use air so an open system is possible Danger from high pressures requires isolation

liquefied gas) Requirement for large quantity storage
Relatively high maintenance requirement
Chemical energy (hydrogen Established process Relatively inefficient
from water) Non polluting Requires storage of explosive gas
May require large amount of storage
Chemical energy (methane and Can be a closed process Both are pollutants
ammonia) Requires specialised processing

Relatively high maintenance
Only useful where high temperatures are available

4. IMPLICATIONS OF ENERGY SYSTEM SELECTION

Power generators for remote areas are a very small segment of the market. As a result, they are expensive in initial
outlay requirements, expensive to run when fuel transportation is involved, and require highly skilled labour to provide
maintenance. Small scale of operation (output is usually under 100kW) results in using machinery that is less efficient
and less durable (Fraenkel 1997).

The utilised energy systems certainly belong to the most visible aspects of running any establishment aiming at the
eco-friendly status. Energy costs are also the largest part of operational costs in most resorts that are remotely
located, which the majority of eco-resorts are (Bromberek 2007). This high cost, tied to high demand for energy, is
often due to the use of energy-intensive technologies to provide home comforts and conveniences, such as air-
conditioning, to resort guests. Passive design, typical of eco-resorts, with its limited use of energy, can only decrease
dependency on total energy input. The biggest opportunities to save energy usually occur during the design,
construction, refurbishment and replacement stages. The decisions taken at these stages can lock in long-term
energy efficiency or inefficiency and influence the environmental impact of energy use for many years.

The cheapest, from capital requirements point of view, are internal combustion (IC) petrol and diesel engines
(Fraenkel 1997). They are also most expensive in terms of running costs and most problematic from environmental
impact standpoints in all aspects of their exploitation. Wind and water turbines, photovoltaic cells and solar hot water
heaters, although neutral in operation and less invasive to the environment they are operated in, often have high
embodied energy and, even more often, represent high capital cost and/or require expert and costly maintenance
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(Boele 1996). The economics of these devices indicates that power generators utilising renewable resources quickly
become competitive and their pay-back periods have substantially shortened over the recent years.

To maximise the effectiveness of power generation, it is important to assess energy end-uses carefully. Some power
needs are constant, for example refrigeration, and require reliable supply while others, for example pumping water to
storage tanks, are time—independent and can be supplied from less predictable or intermittent sources such as wind
or sun. Variation of demand and variability of load are important considerations as generators are generally more
efficient at full load. That makes a number of smaller generators a better option than one large generator even if the
larger one is more efficient, but only while running at its full capacity (Hulscher and Fraenkel 1994).

In assessing the cost of alternatives the following should be taken into consideration (compare ONT 1997):

—Cost of purchasing and replacing, which has to include cost of the loan or interest lost had the money been
invested elsewhere;

—Cost of fuel, if the generator requires any, including cost of transporting the fuel to the site. The amount of fuel
required in one year of operation should be calculated and together with delivery charges added to the cost of
purchase;

—Cost of maintenance and repairs;

—Risk of possible environmental pollution assessed against possible power failure of less reliable but safer option;

—Noise and vibrations;

—Visual pollution;

—Risk of failure to the facility and its operation.

For example, low voltage DC operated systems are usually preferable over systems using 120/240V AC wiring: they
are safer, equally efficient, and can be run directly (without still largely inefficient and quite expensive inverters) from
the renewable power system. In particular, low wattage compact fluorescent fixtures, while more expensive to buy
than conventional incandescent lamps, last longer, consume less energy and usually prove much cheaper in the long
run. For electricity generation in a self-contained development, a combination of PV and wind generator can often
offer the best solution because it diversifies the (renewable) sources. Water heating is a large user of energy and a
solar water heater is a simple and economically competitive solution.

The following Table 6 summarises some of the characteristics of the existing and emerging technologies (compare
Fraenkel 1979, Hulscher and Fraenkel 1994).

Table 6 Various energy sources, their costs and environmental impacts
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Sound generated in the resort can come from many sources. Most power generators (including wind turbines) can
develop substantial noise levels, vehicles and most vessels (except for sailing boats) used in and around the resort
produce sounds peaking (in terms of irritability) at the potent low—frequency end of the spectrum. Transportation of
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supplies should use carefully plotted routes and vehicles/vessels using electric rather than internal combustion
engines (ONT 1997). Where the latter seem unavoidable, they should be placed in soundproofed enclosures.

From the designer/planner point of view, the selection of energy supply (and storage) system will have implications
translated into a need for separation of the source (in cases of vibrations, ultrasound generation or unwanted sound
and smells) or conversely—total integration with the parts of the resort occupied by its guests (solar water heaters or
PV panels). In some instances safety zones need to be established around fuel stores and/or electricity generation
equipment, and sometimes separate buildings to house generators must be provided. Planning and design should
include supply and maintenance roads and buffer zones. Environmental impacts of the selected system should be
carefully considered as the condition of the environment is the very basis on which operation of eco-resort depends.

CONCLUSION

The architectural expression is only the last one of the four steps in the process of building a climate-responsive
tropical resort. It must be preceded by the study of the variables in climate, biology and technology. Different energy
efficiencies of tourist facilities, which is the main economic effect to be accomplished in this process, can be achieved
through reduction of demand, use of energy efficient appliances and use of renewable sources. A comprehensive
effort in all the three areas is the only solution acceptable to the majority users in the eco-tourism market segment.
While higher efficiencies and lesser impacts are achievable through retrofitting of existing structures, a real reduction
of demand, put on the energy system in use, requires changes (over a ‘conventional’ resort) introduced at the
planning and design stages of development and include adjustment to the selected power supply system.

The eco-resort is a mark of human presence in an otherwise largely undisturbed environment. Among many other
impacts, the resort is a source of light, sound, air, water and soil pollution related to its operation. All of these will
increase with the scale of operations, including power generation and supply. Hence, first of all: design and plan of
the resort should help to reduce the demand. With the selection of energy source the most important factor for
deliberation is the local context, which should determine the type and size of the system. This consideration must be
in step with resort’s plan and design to ensure that the least amount of energy is being wasted either in transmission,
or conversion, or as operational losses. Selection of the source of energy required in resort operations should not be
based on its capital cost alone. It must be preceded by consideration of many different factors that are likely to
manifest their importance at any stage of the eco-resort’s entire lifecycle. They range from difficulties in maintaining
and reliability of delivery, through risks involved in operating the generator and running its supplies, to any anticipated
environmental impacts. The selection must also be coordinated with the planning and design process: it should
inform and be informed by decisions regarding siting, building materials, roof forms and their orientation, and even by
prevailing winds’ direction —to avoid noise, light, vibration or smell affecting more sensitive areas: at the resort or
around it. Separating the source from resort plan and design will inevitably lead to inefficiencies in energy
management resulting in increased demand and expanding, otherwise avoidable, impacts on the surroundings.

It must be noted that many of the so called ‘alternative’ sources can successfully compete with ‘traditionally’ used IC
generators both on price and operational costs. It appears that interest in alternative energy has already grown into a
whole industry. Alternative energy sources are increasingly attractive to the public. Depletion of natural resources and
subsequent energy price increases, combined with the economy of scale can soon result in a significant improvement
of economic indicators for those solutions, which already are quite competitive. Economic feasibility lays down a solid
foundation on which arguments for implementation of such solutions can be based. What is even more important,
economic benefits of alternative systems do not have to be achieved at the expense of the environment in this is
particularly important for eco-resorts.
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