SOLAR ENERGY IN HIGH CATEGORY ECOLOGICAL MOTOR CAMPS IN DALMATIA
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Abstract: The motor camps in Dalmatia make for approximately one third of the overall tourist industry capacities of the Region. Most of regional camps do not meet the minimum categorisation conditions, prescribed by EFCO (European Federation of Camping Organisations), which results in lower prices for their services and attract numbers of holiday-makers who have quite low expenditures other than board and lodging. Excessive energy costs, mostly electric energy, are just an additional burden for otherwise low income. Solar energy is the most natural locally available energy source of zero cost and ecologically 100% clean. That energy source not only can help reduce operational costs but can also enable the significant extension of the tourist season for camps and, at the same time, help in attracting the customers with high purchasing power. These energy and water saving aimed solutions, which involve solar energy, and reduce the waste and wastewater are characterised by organisational and infrastructure interventions resulting in better traffic regulation, noise level reduction, environment protection while providing the “loisir” and meeting customers’ demand. They have the potential to transform the existing camps (especially large ones) into highly attractive destinations in the European hospitality market.
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1. INTRODUCTION

The motor camps, as a typical tourist product of the coastal and island areas, amount to 34% of the total of Croatian tourist industry potentials. Out of total number of camps, 10% fall in the category I (mainly in Istria), 49% fall in the category II, 39% are of category III, and 2% of them are category IV. small family-run camps in the private house yards [1]. The camps are categorised according to the EFCO standards, which set the size and state of land lots, ecological standards, as well as the range and quality of services in the sanitary, supply, catering, sport and leisure facilities [2].

Adriatic area camps, with rare exceptions, generally attract the young public with a lower purchasing power. Their occupancy rate is relatively high only in July and August. Due to the poor quality and range of services, primarily in the lower category camps, tourists’ extra spending (other than for board and lodging) is totally lacking and is directed to the privately run catering and shopping facilities which are not bound on international programs and contracts of the camp’s owner. Therefore, they can not represent either active or functional contribution to the basic tourist product called “eco-camping”. The present low-income potential of camps results in inability to invest in new facilities. Those investments would reduce the operational costs, make the tourist season longer, improve the supply of products other than board and lodging, and boost the quality and range of services and move the camp into a higher category.

Low quality services are a typical characteristic of Dalmatian camps, which notwithstanding their numerous climatic and other advantages they operate with very low income and zero profit. Cost cutting and service quality improvements seem to be the only way out of this situation. In Split-Dalmatian County there are most favourable natural conditions for development of “Eco-camping” tourist product. At present the County has 13 major to large camps (surface ranging from 1 to 10 ha) and at least 10 small family-run camps (surface of 0.5 ha).

Many locations at the Adriatic Coast, and more so on the islands, have good conditions for developing the camping tourism regardless of whether the water and electricity infrastructure is available. The renewable sources, such as sun and wind, can on their own provide solution for requirements regarding water supply, power supply, heating, cooling, telecommunication, fire protection and other needs on the remote locations. Also the existing camps which already have their own facilities, and use the existing infrastructure (water, power, telephone lines), could significantly improve their energy efficiency by reducing the energy consumption in their product. They can substitute the fossil fuels, which they always pay at higher (future) rates, with new “fuels” such as sun and wind, which are indigenous and cost nothing, being ecologically acceptable both for Adriatic destinations and for clients coming from tourist generating European markets.

The lower cost of heating, cooling and electric energy built in the product “camping tourism”, minimal or non-existing ecological damage, higher investment and employment in the coastal area and islands with the mobilisation of all other (complement) local and national resources for viable development, are sufficiently good reasons to give a due consideration to this matter [3,4,5].

2. NEW CONCEPT OF CROATIAN CAMPING PRODUCT
The coast and islands of Zadar, Šibenik-Knin, Split-Dalmatian and Dubrovnik counties are abundant with ecologically unspoiled areas of unique and exceptional beauty. The beauty of the ambient, the untouched environment and extremely favourable Mediterranean climate, are the natural preconditions for the sustainable eco-camping development, as a tourist product of the highest category. The advantage of the Croatian camping tourism of this category lays in the fact that the other Mediterranean countries, which went through the urbanisation process of natural environment far too fast causing its pollution, have created much higher percentage of irreversibly devastated zones which are no longer suitable for vacations and eco-tourism. The prospective of viable eco-camping tourism in Croatia counts on numerous (and wealthy) European customers coming from the higher middle class, people with high ecological awareness who want to spend vacations in natural and healthy environment, which is different from urban and polluted environments they live in. Younger customers will look for the relief from stress, while those in advanced age will seek the way to preserve their health and improve the quality of life. Unlike the large scale tourism industry which causes permanent damage to environment, mostly by improper urbanisation, eco-tourism preserve and improves the environment, because, in the mind of European citizens, it provides the oasis for incomparable holidays and relaxation from stress to which they are exposed for 11 months in a year.

Camping tourism in Dalmatia can be developed in two directions: as (so far) season-related tourism and as a new product of the year around camping tourism. The season-related camping tourism (15 April – 15 October) in Dalmatia would be based on redesigned (up to the category I level) existing large camps (8-12 ha), as well as on the variety of ecologically set up large camping resorts (surface of 20 ha and over) with capacity of 3000 – 5000 visitors of the highest European category. Such camps would realise 350-500 thousands tourist nights in a season and would bear income of 30 – 50 millions HRK.

Small camps in the house yards also have good prospects in Dalmatia. Such camps as well as small family-run boarding houses have much shorter tourist (summer) season, which can reach at maximum 100 days. Small privately owned boarding houses offering rooms and apartments have very often too small accommodation capacities to provide reliable whole-year support for the family and additional resources for maintenance and investments in modernising accommodation capacities. Small camps within the house yards can successfully be a supplement to their tourist offer, especially if they include their own catering services. In this way a family can create a solid basis for sufficient income, so that family members can rely on tourism for future income and make that work their profession. 

Medium-size camps (3 – 8 ha), presuming that they are located in the vicinity (up to 25 km) of major cultural and historical centres of Dalmatia, should be transformed into whole-year operating camps designed for high middle class and elderly clients, who appreciate quite and highly comfortable accommodation in a clean (but partially urban) environment for their holidays in the winter time, but also take advantage to be in the vicinity of the large town. They look for active vacation, with culture-related experience (monuments sightseeing, visits to theatre shows, concerts, exhibitions, museums, bus trips to other places, but also if the vacations are long enough they want to create friendships and acquaintances with local people of the same preferences, education and views. During the summer season such a camp would remain in the function of summer season tourism, while in winter it would make a shift as to provide services and facilities appropriate for that season of the year and relevant visitors.

3. FACILITIES AND UTILITIES IN ECO-CAMP RESORT FOR 3000 VISITORS

A camp of 12-15 ha with related infrastructure
 can accept around 3000 tourists on land lots of 80 m2 (200 for motor campers, 200 for trailers, and 200 for large tents), on 40 m2 small lots (100 small tents) and in 100 building units (bungalows of 50 m2 and 70 m2). The camp must be fenced, lit and well secured with an efficient anti-fire protection. The terrain for the tents must be carefully selected and secured from bad weather and summer storms. 

The set up of the resort has to provide the organisational and functional self-sufficiency. It refers especially to the water supply, energy supply and transportation, but also to all those utilities that enable tourist to have the active vacation, entertainment and recreation. The camp must be organised by zones - reception zone with an outdoor parking lot for new arrivals during the night), - zone of night silence, - catering and entertainment zone – and sport and recreation zone. Transitory area between the silent and entertainment zone could be when possible also transformed into a botanical garden with autochthonous Dalmatian and Mediterranean flora.

Where the natural conditions exist it is desirable to organise in the very vicinity of the camp the ecological production of fruits and vegetables, especially grapes and olives, which can be additionally attractive for one segment of tourists who could spend their holidays in the autumn. The ecological production of fruits and vegetable in which the visitors can take part in the gathering could ideally function in combination with the basic camp’s operations.

4. CAMP ENERGY DEMAND

Energy requirements of such environment friendly camps, despite many facilities and utilities, which are completely lacking in the existing camps of Dalmatia, would not be much higher than in equally sized camps, now operating at the coast and on islands. The reasons lay in high-energy efficiency but also in new technological solutions using solar energy and energy from environment for covering the daily demand for hot water, cooling and air conditioning. Electric energy in camps will not be used for heating, which is still often the case in most camps. The electricity use in the demonstration ecological camp would be limited to lights, supply to campers and trailers, electric pumps and other electric devices.

Daily heat energy consumption (in July and August) for SHW used in sanitary centres and catering facilities, and for car and boat wash was estimated at the level of 6,5 MWth/day. Daily cooling energy demand (in July and August), which results from 300 m3 refrigerator plant (provides a weekly amount of provisions for consumption in the camp), from cooling of 200 boxes of 60 litres for camp’s visitors, from refrigerators in catering utilities and bungalows, and from air conditioning of 100 bungalows, is estimated to 10 MWth/day.

Daily camp electricity demand for lights, pumps, compressors and other electricity consumers (for non-thermal use) and campers’ supply is estimated to about 1,5 MWeh/day. In estimating this category of electricity consumption we did not include the conventional lights which require much higher consumption (5-6 times). More economical outside and inside (fluorescent) lights were presumed, which increases the investment cost but reduce as much as six times the peak consumption for lights.

Peak cooling energy requirements in July and August ideally coincide with the peak sun exposure, so it appropriate to consider absorption and sorption cooling systems as a solution for cooling energy source, particularly for the air conditioning in buildings. Here we can use solar energy as a heat source. As for absorption systems, the required temperatures must be above 85°C, and they can use only vacuum collectors, which are more costly than flat plate collectors. As for sorption systems, which use lithium chloride, silica gel, molecular grids or hygroscope liquids such as glycol or lithium bromide solution as hygroscope materials, the required temperatures are above 55°C, which is easy to achieve with flat plate collectors. Although such solar cooling systems are already in use, their development has not been completed as yet, so right now they are not ultimately developed products in commercial and technical terms. However, they should be still recommended, because it means our involvement in this matter, which is most interesting for our coast and islands. However, if we presume use electric heat pumps for meeting our cooling requirements, electricity demand would rise up to approximately 6 MWh/d, where heat pumps can take energy from cooled compartment and use it for SHW pre(heating), which makes the whole technological process very economical and cost-effective.

5. ECOLOGICALLY AND ECONOMICALLY ACCEPTABLE ENERGY SOURCES

The available and ecologically acceptable electricity sources are electric grid, wind generators, photovoltaic cells and cogeneration generators, which are using natural or LPG gas (liquid propane). Diesel generators are not suitable for tourist destinations and especially not on the islands whose environment would be seriously burdened by emission of noxious effluents and noise (6,7(.

The available and ecologically acceptable energy sources for heat generation are solar energy, CHP and conventional boilers, which use fired liquid propane or natural gas. The conventional boiler, using light or extra light fuel oil is not ecologically acceptable. Despite the fact that conventional gas-fired generating equipment is an acceptable solution in economic and at some extent also in ecological terms, they are not optimal for the Dalmatian eco-camps for variety of reasons. The first one being that Dalmatia has no natural gas network, which makes the gas option unrealistic in long run. The use of LPG is of course possible but the prices of LPG, including the distribution costs are much higher than natural gas prices. The LPG distribution for islands has not been solved in a systematic way, and the costs of such distribution would significantly influence the use of LPG.

The use of electricity for heat, e.g., for hot water preparation, which is almost solely used in all Dalmatian camps is not acceptable because of its cost and energy terms (electric energy is at least 2.5 times more costly (based on the primary energy use) than heat in which it is transformed at 1:1 ratio). The use of solar energy in camps operating in the summer season is the only suitable and economically reasonable solution, which is mainly ignored. Although some camps have solar installations (about 10 years old) for hot water preparation, most of them are presently out of function, due to construction and technical failures and inadequate maintenance. Instead of such solar installations the conventional electric water boilers are again in use. The application of solar collectors, which are several times as costly as solar absorbers, especially polypropylene absorbers, was (technically and economically) unjustified solution for the summer months in Dalmatia, when the outside temperature (in shade) regularly rises over 25°C. Not only are the investments in polypropylene absorbers ten times as low, but also their energy transforming efficiency is higher, as there are no losses on the glass cover. In addition, if absorbers are used in connection with heat a pump, their applicability in Dalmatia can be extended year around.

The heat pumps use very effectively the energy from sun-heated ambient, such as air, seawater, soil, asphalt, wall, garden fence, sport playing ground, or e.g. the sun absorber. In our situation the heat pumps can achieve C.O.P. above 3, which implies that an (electric) energy input of every 1 kWh, supplies 3 kWh of heat. The heat pumps are not limited to the daily use; in contrary they efficiently operate during the night when they can use the lowest tariff electricity. They are best applicable in situation where premises need to be cooled and “waste” heat is used for heating of SHW. We have such a case in the described ecological camp, which foresees cooling energy requirements of 10 MWh/day, which can be provided by a heat pump of rated power of 250 kWe.

A weak point of heat pumps is in fact that they use electricity as drive energy, but this shortcoming can be minimised with the selection of an operational regime that will maximise C.O.P., and it may reach values between 4 and 5. It is very clear that electric boilers where for each input of 1kWh of electricity, only 1 kWh of heat is supplied, are both technically and economically far from optimal solution in Dalmatia.

Almost none of existing camps in Dalmatia at the moment have any significant cooling demand, and in such camps, as yet, we need not plan the application of heat pumps. The sufficient hot water quantities can be provided at lower investment levels by use of flat polypropylane absorbers. The new eco-camp generation with new qualities, as well as redesigned (present) season-operating camps with the surface of over 5 ha, will have growing cooling energy requirements, and heat pumps will become a standard in such camps.

The year around operating (city) camps will need a heat pump throughout the year. In the summer season the pump will be used for cooling of catering, shopping and accommodating premises, with concurrent use of waste heat for sanitary hot water preparation, while in the winter season the heat pump will provide useful heat for premises in accommodation buildings, reception area and some other facilities open throughout the year. The level of meeting heat energy requirements in winter will depend on the cooling energy demand in summer, which is best met by use of heat pumps. In case to case evaluation of the energy supply concept, an appropriate surface of solar collectors and absorbers has to be taken into consideration.

As for small family-run camps in house yards, which operate only 100 days in the summer season, the polypropylane absorbers are a good and very cost-effective solution. However, together with those owners who also run a dozen of rental apartments, the heat pump is again an optimal solution, because it simultaneously meets both requirements, the cooling energy demand in apartments and heating demand for SHW.

6. INVESTMENTS AND TURNOVER

The objective of investments is to reconstruct the present camping sites with an aim to create facilities necessary for EFCO defined categories I. and II., or to build a wholly new generation of season operating and whole-year camps of (high) category I.

6.1 Season-operating camping resorts of the high category 1 (surface  >10 ha) 

When planning the construction of this camp category, the typical investment is estimated to 700-900 HRK 2 per square meter. In the renovation of existing camps, including their redesign, renovating and equipping, specific investment should be planned to 250-350 HRK per square meter. The typical land use in the camping resort of 10 ha area is shown in Table 1.

Table 1. Land lot use in the category I. camping resort of 10 ha area

Lot land use
Lot/facility area (m2)
No. of lots
Peak occupancy

nights/day

Motor campers
80
200
700

Trailers 
80
200
700

Large tents
80
170
680

Small tents
39
130
240

Bungalows 
40
100
400

The ecological camps of the high category I. are targeting the market segment of high-demanding customers from Scandinavian countries, Denmark, Holland, Germany, England, Austria, and Slovenia. That segment basically consist of numerous high middle class urban families aged 18 to 55 years with children of 1 to 16 years old. The camp will also host some Italian holidaymakers as well, who will arrive with camp trailers (by ferry lines Split-Ancona and Split-Pescara) almost always in August. While Austrian German and Slovenian clients will most often arrive by their own transport (motor campers, camp-trailers, or tents), for Scandinavian tourist an “airlift” should be provided to Split airport and hydrofoil boat connection from Trogir port to the camp itself. These clients would, on their arrival, be made available the bungalows, motor campers and other comfortable equipment for rent. For the tourists who want to be mobile during the holidays rental cars and boats shall be foreseen. Although such equipment mount the investment costs, it pays off due to the significant increase of the tourist segment having interest for fly and drive packages. The Croatian Air Company could also on the basis of such option increase its charter traffic from the most distant European countries. The investment structure in the new eco-camping resort of category I. is shown in Table 2.

Table 2. Investment structure in the new camp of the high Category I.

DESCRIPTION OF LAND USE
Area

ha
Cost 

(000.000) HRK

Preparation of terrain including clearing and levelling 
10
9,2

Parcels including terrain regulation
6
4,9

Accommodation buildings and infrastructure camp facilities 
2
39,8

Street lights (camp outdoors, premises and fence)

12,4

Roads, walkways, sport grounds, parking lots, beach, marina,...
2
13,5

An efficient marketing, operation and sales organisation, using own logistics and (guaranteed) high quality of tourist products and services, would enable such a camp to realise more than 315.000 tourist nights during the six month summer season (15.04 – 15.10). In the winter season (16.10 – 14.04) it could accomplish over 35.000 tourist nights and the yearly turnover of 60 – 80 million HRK and net profit of over 15 million HRK (after 35% profit tax). With its catering, entertainment, cultural, sport, commercial, transport and leasing services, the camp would maintain a high level of extra tourist consumption. That presumes that the camp would open 150 – 200 jobs during the summer and 50 – 60 jobs during the winter season. 

6.2 Season operating camps of category II. (surface  <5 ha)

It is presumed that there will be no construction of new category II. camps, which are mainly meant for a narrower segment of the tourist generating European markets. This customer segment consists of holidaymakers of rather modest request. The customers of this category are satisfied with spending time in the sun at the beach, and have low out of board and lodging expenditures. They rarely use catering services in the camp. They go in shopping only for wine, fruits, vegetable, and bread, and eventually make only short boat or bus tours or tour with their own cars at maximum of 25 km distance. In renovating the present camps, which now fall in the category III., or are out of any category, with infrastructure and equipment rebuilding, specific investment can be expected at level of 200-300 HRK/m2. Such camps, however, would not achieve full occupancy except in the 60-90 hottest days in the summer season so their annual income and specific income per visitor will at least halve the income of the category I eco-camp. Such camps become on the long run known as cheap board and lodging place (for clients with lower purchasing power and a certain lifestyle) and therefore, the additional risks of environment devastation and higher maintenance costs can not be ignored. It is estimated that a camp with 130,000 tourist nights in the period from May to October can have a turnover of about 11 million HRK a year, with a net profit of 2 million HRK (after 35% profit tax). The estimation shows that operational regime of this type of camp with only 20-30 mainly season employees is not best adjusted to European tourist generating markets. 

6.3 City (year around) ecological camps of category I. (surface around 10 ha)

The existing season operating camp of category II. and III, located at distance of up to 25 km from major cities in Dalmatia, such as Zadar, Šibenik, Split and Dubrovnik, have a good opportunity to be transformed in to whole-year operating city camps. That would take substantial infrastructure redesigning. These camps should build around 25% of their capacities as accommodation buildings with necessary level of facilities, including sanitary hot water and heating in the winter season. With investments not exceeding 350-450 HRK/m2 such camps would become highly profitable all year long. In market terms such camps would during the summer season (April – September) host clients belonging to the group of young families with small children, or couples without children. During the winter season (October – March) their guest would be the public of the third age or groups of persons connected by specific preferences who would be offered as customer-tailored products and services according to their demands. These camps would realise about 290.000 tourist nights in the summer season and about 36.000 tourist days during the winter with the overall annual turnover of about 30-40 million HRK and net profit of 6-7 million HRK (after 35% profit tax). 

6.4 Family-run camp of category 2 (surface <0,5 ha)

The small family-run camps with 5-10 tents and/or camp trailers (15-35 guests) located in the house yards often combined with rental apartments (5-10 apartments with 10-30 guests) and catering facility, is an attractive solution for myriad of Dalmatian households, who intend to make tourism the main source of living. A family-run camp with capacity of 10 tents and 10 apartments, operating 90 days a year, with capacity engagement of 90% in July and August and 50% in the last two weeks of June and first two weeks of September and with 30% lower prices in June and September, would realise almost 4.000 tourist nights and an average monthly income of 7.400 HRK (calculated per 12 month period) per family member (assuming the four member family – couple with two children). That income does not include additional catering services. Should the customers be offered e.g., only breakfast, the additional average monthly income would rise for additional 1.600 HRK per family member with net profit of 18.000 by family member. That income would be even higher by offering dinners with their own products such as homegrown fruits and vegetable and fish.

7. SIMPLE INVESTMENT PAYBACK PERIOD

In each of the four mentioned examples of standardised camps (two whole-year camps and two season operating camps) investment payback period ranges between 4,5 and 6 years. The shortest payback period is for high category I. eco-camps, while for category I. city camps, where extra tourist spending are not as high, take the longest payback period.

The investments in new camps, as well as investments in boosting the quality of the existing camps, is far more efficient than investing in new and restored basic accommodation capacities, such as hotels. At the same time, the easiest way to provide heat, cooling and electric energy for consumption within the camps is to use renewable sources, especially sun and wind. That implies the use of locally available energy sources, but it also provides additional job opportunities and preserves the environment.
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SUNČEVA ENERGIJA U EOKOLOŠKIM AUTOKAMPOVIMA VISOKE KATEGORIJE U DALMACIJI

Sažetak: Kampovi u Dalmaciji predstavljaju približno jednu trećinu u ukupnoj turističkoj ponudi te regije. Većina kampova u regiji sada ne zadovoljava niti minimalne uvjete kategorizacije, koju propisuje EFCO (Europska Federacija Camping Organizacija), što rezultira znatno nižim cijenama turističke ponude kao i većim brojem gostiju vrlo niske vanpansionske potrošnje. Visoki troškovi za energiju, najčešće električnu, samo dodatno opterećuju i onako male prihode. Sunčeva energija je najprirodniji lokalno raspoloživ izvor energije, koji ne treba platiti i ekološki je 100% čist izvor. Taj izvor energije ne samo da može sniziti troškove poslovanja, već može i značajno produžiti turističku sezonu za kampove, a istovremeno može se i marketinški iskoristiti za privlačenje gostiju većih platežnih mogućnosti. Rješenja koja štede energiju i vodu, koriste sunčevu energiju, vode brigu o otpadu i otpadnim vodama, odlikuju se organizacijskim, prostornim i infrastrukturnim zahvatima, kojima se regulira promet, smanjuje buka, štiti priroda i krajolik, a osigurava “loisir” i sve ostale potrebe gostiju, pretvorit će postojeće (posebno veće) kampove u vrlo tražena odredišta na europskom turističkom tržištu.

Ključne riječi: sunčeva energija, ekološki autokamp, EFCO kategorizacija

� Infrastructure includes roads, energy supply, refrigeration plant, indoor facilities for offload and temporary housing of solid and liquid waste, dock for small boats, marina for motor and sailing boats, dressing cabins, 25 m swimming pool and play pool for water sports, aquarium, walkway along the coast, space for barbecue and fish parties, parking lot, car and boat wash, sanitary centres, sport and fitness zones, including playgrounds, outdoor pools, training rooms, TV and video rooms, playrooms for chess and cards games, bawling rooms, computer equipped children playrooms, kindergarten, specialised restaurants and other catering facilities, bakery, specialised shops, show rooms, information - animation centre and reception desk.


2 Exchange ratio of 100 HRK = 26,60 DEM is supposed throughout the text





