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Abstract. The tourist sector, despite the present severe constraints
imposed by the sanitary emergence, can be considered as an important
component of almost all countries’ economies. In Italy agriturism, in
particular, has been experiences a continuously rising trend in recent years.
Clearly, such great interest towards these businesses also calls for a deep
attention by an energy point of view, in sight of an energy efficiency
improvement, hence a lowering of the pressure that such facilities exert to
the natural environment. On the other hand, the European Union has been
engaged, for a long time, in awarding the tourist accommodations
environmental excellence brands, like the EU Ecolabel. Unfortunately, the
achievement of such excellence brands requires the capability of managing
complex energy and environmental data, which is often not the prerogative
of people running such facilities. In order of contributing to overcome this
difficulty, and with the aim of helping the addressing of agritourism
towards a Nearly Zero Energy path, we propose here a simple approach
that does not require the modelling and simulation of the energy behaviour
of an agritourism, being essentially based on the application of easy-to-use
ARERA (Italian Regulatory Authority for Energy Networks and
Environment) datasheets scheme. On purpose, an application of the
method, involving two typical Sicilian agritourism, is presented. The
obtained results showed the viability of the proposed methodology,
although the need of an update and/or replacement of some technical
datasheets arose.

1 Introduction

The tourist sector, despite the presently existent severe constraints imposed by the
sanitary emergence, interests almost all the countries and must be considered as an
important component of the world’s economies, accounting for approximately 10% of total
global gross domestic product (GDP), 7% of global trade and 11% of the world’s
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employment [1, 2], with a continuously rising trend [3, 4]. Accordingly, tourism represent
an important contributor to energy consumption both at global and European scale [5, 6, 7],
most of which is consumed in space heating and/or air conditioning (up to 50%), followed
by hot water and cooking [8, 9]. Hence, tourism exercises a relevant impact on the
environment, being responsible for about 5% of the global CO2 amount emitted by human
activities [1, 10]. Consequently, in recent years much effort has been put, at global [11, 12],
European [13, 14] and national [15] level, into implementing a series of energy and
environmental policies in order to achieve a more sustainable tourism [16, 17].

In Italy, in particular, tourism’s positive growth trend is even more evident; in the year
2017, the tourism sector accounted for a share of 13.2% of the total domestic GDP, which
reflected in 14.9% share of the country’s total employment [18], representing one of the
fastest growing industry in the country. That is why, public and private business
organizations, both at national and regional level, are strongly interested in tourism’s
economic and environmental impact [19, 20].

Within this context, agritourism, especially in Italy, is traditionally selected by people,
being a particular sustainable form of tourism by means of which travellers may directly
experience the excellences that the local territory could offer, thanks to its biodiversity,
rural landscapes, gastronomic products, and at the same time encouraging the use of green
practices in order to maintain the local historical and natural settings [10, 21].

Clearly, such great interest towards the high number of agritourism sites in Italy also
calls for a deep attention by an energy point of view, in sight of an improvement of their
efficiency that, obviously, may result in a lowering of the pressure that such facilities exert
to the natural environment. In fact, in recent years such matter has been of interest to the
academic world, where studies concerning the economic and social benefits of the various
tourist activities in the rural area, including agritourism [22, 23], and their environmental
performance in terms of energy performance [24, 25, 26], can be found.

On the other hand, as previously mentioned, the European Union has been engaged, for
a long time, in providing the tourism sector with environmental management practice
regulations [27, 28] and awarding the tourist accommodations by excellence bands that
constitute an important mean of communication towards visitors that, with a rising
tendency, select their vacation destinations having in mind an environmental consciousness
perspective. In this regard, one of the most recognizable brands is the EU Ecolabel for
Tourist Accommodation Services [29], created to improve the environmental performance
of such structures, by providing efficient guidelines on the suitable action to decrease their
environmental impact.

Unfortunately, the achievement of such excellence brands by the agritourism sites
requires the capability of managing complex energy and environmental data; this skill is
regrettably not often at the availability of people that usually own and/or run such facilities.

In order of contributing to overcome this difficulty, we propose here a simple approach
that does not require the modelling and simulation of the energy behaviour of an
agritourism, being essentially based on the application of easy-to-use datasheets, that is the
ARERA (Italian Regulatory Authority for Energy Networks and Environment) scheme [30]
originally issued for the urban residential building stock, which allow the assessment of the
energy and the environmental benefits related to the implementation of energy efficiency
interventions on a given premise.

The objective of this proposal is twofold. On one hand, helping the addressing of
agritourism towards a Nearly Zero Energy path, which involves relevant economic and
environmental performances, as parallelism with the well-known EU Nearly Zero-Energy
Buildings (nZEB) and Nearly Zero-Energy Hotels (nZEH) [31-34] projects. On the other
hand, helping the addressing of these facilities along a virtuous path leading to the possible
achievement of a European environmental excellence brand, like the EU Ecolabel [29]. On
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purpose, an application of the method is presented, involving a couple of typical Sicilian
agritourisms, in order of assessing its feasibility and with the aim of discussing its possible
applicability to the whole (Sicilian) agritourism building stock.

2 Materials and Methods

According to the Italian national [35] and the Sicilian regional [36, 37] legislation
agritourism are businesses providing accommodation and catering services using mainly
products of own and/or local production, and possibly organizing recreational and cultural
activities aimed at enhancing the territory peculiarities.

The adoption of an environmental brand, like the Ecolabel for Tourist Accommodation
Services [29], can therefore represent an advantage both for agritourisms’ owners and for
the entire territory, since it can be seen as a mean able to shifting tourism’s attention from
the urban context towards rural settings, by legitimizing the accommodations’ efforts in
reducing their environmental impacts.

The Ecolabel for Tourist Accommodation Services [29] is part of the widely recognized
EU Ecolabel brand (Figure 1), established at the beginning of the ‘90s by the European
Union, and actually regulated by Regulation (EC) n. 66/2010 [38], as a voluntary
environmental performance certificate that is awarded to products and services that
consume less energy and generate less waste and CO:z emissions.

* X %

Foolabel

www.ecolabel.

Fig. 1. EU Ecolabel logo [39].

The EU Ecolabel for Tourist Accommodation Services, in particular, establishes a set of
criteria on the action that such specific structures can put in practice to improve their
environmental performance. The provided criteria comprise the five categories of general
management, energy, water, waste and other, and are divided in mandatory and optional. In
order to obtain the EU Ecolabel brand, an accommodation service has to observe all the
applicable mandatory criteria and receive a minimum of twenty points for the optional
criteria [29]. For the purpose of this paper only the energy criteria, shown in Table 1, have
been considered.

Table 1. Energy Criteria established by the EU Ecolabel for Tourist Accommodation Services.

EU Ecolabel for Tourist Accommodation Services Energy Criteria

Ne Proposed intervention

Energy efficient space heating and water heating appliances

6
7  Energy efficient air conditioning and air-based heat pumps appliances
8 Energy efficient lighting

9

Mandatory

Thermoregulation

10  Automatic switching off of HVAC and lighting

11 Outside heating and air conditioning appliances
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12 Procurement of electricity from a renewable electricity supplier

13 Coal and heating oils

28 Energy efficient space heating and water heating appliances (up to 3 points)

29 Energy efficient air conditioning and air-based heat pumps appliances (up to 3,5 points)
30 Air-based heat pumps up to 100 kW heat output (3 points)

31 Energy efficient household appliances and lighting (up to 4 points)

32 Heat recovery (up to 3 points)

33 Thermoregulation and window insulation (up to 4 points)

34 Automatic switch off appliances/devices (up to 4,5 points)

Optional

35 District heating/cooling and cooling from cogeneration (up to 4 points)

36 Electric hand driers with proximity sensor (1 point)

37 Space Heater emissions (1,5 points)

38 Procurement of electricity from a renewable electricity supplier (up to 4 points)

39 Onsite self-generation of electricity through renewable energy sources (up to 5 points)

40 Heating energy from renewable energy sources (up to 3,5 points)

41 Swimming pool heating (up to 1,5 points)

The Italian Regulatory Authority for Energy Networks and Environment — ARERA is

an independent body that deals with promoting the adoption of specific interventions in
order to achieve a more sustainable and rational use of energy, by either increasing energy
efficiency or promoting energy saving. The work of ARERA involves different sectors,
such as the use of electricity and natural gas, water services, district heating and cooling,
and waste and wastewater management [30].

As previously mentioned, the purpose of this paper is investigating the possibility of

using the computational scheme proposed by the ARERA to estimate the increase in energy
efficiency consequent to the implementation of some of the EU Ecolabel proposed
intervention. Thus, only the data sheets regarding the energy savings measures that could be
transferred and applied to agritourism structures have been taken into account, as reported
in Table 2.

Table 2. List of the standardized and analytical technical data sheets for the evaluation of energy

savings.

N°

ARERA Technical Data Sheets

Proposed Intervention

8T
15

19

27

Replacement of simple glazing with double glazing
Use of photovoltaic systems with an electrical power of less than 20 kW

Installation of solar collectors for the production of domestic hot water

Installation of outdoor air electric heat pumps instead of boilers in newly built or renovated residential
buildings

Installation of high efficiency outdoor air conditioners with cooling capacity lower than 12 kWf

Installation of electric heat pump for domestic hot water production in new and existing plants
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Regarding the energy savings category, the proposed interventions are provided by
means of technical data sheets indicating the calculation procedures that allow to obtain
reduction rates of primary energy consumption actually achieved, expressed in toe (tons of
oil equivalent), which may also be used for the issuing energy efficiency certificates [30].

In order to show the proposed approach, as an example, it was decided to report here the
application of one of the technical data sheets listed in Table 2, that is N° 7 (“Use of
photovoltaic systems with an electrical power of less than 20 kW”), as it should be one of
those allowing to obtain the greatest energy savings. In this case, according to the ARERA
calculation procedure [30], the achievable specific gross primary energy savings (RSL), for
each reference physical unit (UFR), are given by the following equation:

RSL = kWyp x heq xk1x0.22- 107 [t0elyear] (1)

where:

- UFR represent a photovoltaic system with electrical power < 20 kW;

- kW) is the peak power of the system, expressed in kW;

- heg 1s a coefficient dependent on the solar belt and the province considered, expressed
in h/year;

- ki is a dimensionless coefficient that varies in function of the inclination () of the
photovoltaic modules on to the horizontal plane, that is k&7 = 0,70 for § > 70°,
otherwise k; = 1;

- 0.22-107 is a conversion factor.

For the purpose of estimating the possible energy savings within a real context, the
consumption of two agritourisms located in the Sicilian province of Palermo (Italy), was
taken into account, obtained by surveys and interviews with the owners of these structures.
Specifically, the two agritourisms are Villa Dafne (sited in the small town of Alia) and
Bergi (sited in the small town of Castelbuono); such structures are to be considered
representative of the regional agritourism landscape, both as regards their size and the
services provided, and, therefore, also for what concerns the energy consumption.

Initially, based on the obtained information, the data regarding the energy consumption
were broken down into percentages, and corresponding toe/year, according to four main
categories, as shown in Table 3.

Table 3. Energy consumption percentage distribution for the two considered agritourisms.

Villa Dafne Bergi
Energy consumption category Energy source
% toe/year % toe/year
gas 0 0.00 16 5.09
Domestic Hot Water (DHW)

electricity 22 9.72 6 1.91

Lighting electricity 15 6.63 15 4.74

Heating, Ventilation and Air gas 25 11.05 15 4.74
Conditioning (HVAC) electricity 14 6.19 24 7.64
gas 0 0.00 0 0.00

Other

electricity 24 10.60 24 7.64
Total 44.18 31.82
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Successively, the RSL, calculated through equation (1), was compared to the
consumption categories reported in Table 3 by means of equation (2), in order to obtain the
possible energy savings (ES) in terms of percentage of electricity consumption covered by
the proposed intervention (data sheet N° 7) on annual basis.

ES = RSL/(DHW + HVAC + Lighting + Other) [%] 2)

3 Results and Discussion

In this section the outcomes of the application of technical data sheets N° 7 to the
energy consumption of the considered agritourisms are reported.

Regarding the parameters to insert in equation (1), since ARERA imposes a limit on the
UFR size, it was chosen to set a value of 19.9 kW as peak power of the system (kW)), in
order to make the most of the proposed intervention potential; while, the /., suggested
value for the province of Palermo results, being 1852 h/year. As for ki, instead, this was set
equal to 1. In this way a RSL value of 8.1 toe/year was obtained.

As reported in the previous paragraph, once the RSL was obtained, this was compared to
the real consumptions of the two agritourisms using equation (2), therefore considering the
shares of consumption categories (Table 3) related to the electricity energy source. It was,
thus, possible to obtain the achievable energy savings ES shown in Figure 2.

Achievable electricity energy savings

100%
90%
80%

70%

63.1%

75.5%

60% Electricity consumption

50% covered by the proposed
intervention

40%

30%

20%

10%

0%
Villa Dafne Bergi

Fig. 2. Achievable energy savings (ES) in terms of percentage of electricity consumption covered by
the proposed intervention (data sheet N° 7) on annual basis.

The results reported in Figure 2 seem to show how the adoption of a PV system
(assessed by means the application of data sheet N° 7) would improve the energy
performances of the considered agritourisms, although not significantly. For Bergi, in fact,
it would be possible to cover about one third of the annual electricity consumption, while
for Villa Dafne such value decreases to even about one quarter.

These results are not surprising, given the fact that the ARERA technical data sheets
were designed for the residential sector and, applying interventions specifically designed
for the residential sector to the agritourism context could result quite limiting. In particular,
the limits imposed on the UFRs size make the achievable energy savings much lower than
those actually obtainable in an agritourism.
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Regarding data sheet N° 7, for example, a maximum kW), of 20 kW is reductive for an
agritourism, which usually has wide areas where to install larger photovoltaic systems, and
therefore exploit such proposed intervention in a much more productive way. To confirm
this, both of the surveyed agritourisms currently have a 100-kW photovoltaic system under
design phase.

Nevertheless, the adoption of PV systems, despite being a simple and limited
intervention, would address both agritourisms toward a nZEB path, contributing in
improving the sustainable performances of the considered sites.

In light of these considerations, to be able to apply data sheet N° 7 to an agritourism (or
to a structure larger than a residential standard one anyway) it would be more sensible to
review the application rule, for instance by imposing a limit, not on the peak power value of
the system, but on the maximum percentage of the annual electricity consumption to be
covered with photovoltaic so as not to verge on commercial use.

As previously mentioned, the application of data sheet N° 7 has been used for
demonstration purposes in order to show the proposed approach. Obviously, similar
considerations regarding the discrepancies in applying calculation methods designed for the
residential sector in wider contexts, such as the agritourism one, could also arise from the
application of the other proposed interventions (Table 2) [40].

4 Conclusions

The present work started from considerations regarding the possibility of finding a
simple method to assess the energy and environmental benefits related to the
implementation of some energy efficiency interventions on a given agritourism, also in
sight of the possible achievement of a European environmental excellence brand like the
EU Ecolabel, or even in the perspective of a broader context/framework, that is a Nearly
Zero Energy path.

On purpose, it was decided to use the ARERA technical data sheets since they
constitute an official, yet simplified, reference at the Italian national level. The advantage in
the use of these technical data sheets lies, indeed, in the fact that they allow to estimate the
energy demand reductions, by simply transferring the calculation methods into excel
spreadsheets, hence without necessarily going through the building energy simulation.

The application of the considered data sheet to the two surveyed agritourisms, object of
the presented application, suggest that the proposed intervention, as recommended by the
ARERA, seems to not be consistent with the agritourism context. This outcome could have
been expected; in fact, the limit on the characteristics of the photovoltaic system, thought
for a residential setting (such as a reference apartment), are not suitable with larger
structures. Furthermore, it should also be considered that these data sheets have not been
updated in the last few years.

On the basis of the obtained results and of the above-made considerations it appears
that, in order to apply the proposed methodology to the agritourism sector (and specifically
to the whole Sicilian agritourism building stock), the existing technical data sheets should
be adequately updated, or, better yet, some specific ones for the accommodation and
catering services should be issued. In fact, a tool like this could not only helping the owners
and/or managers of such structures, but would also be useful for the political decision-
makers in order to better define the energy and environmental policies concerning the
sector.

In conclusion, the cooperation between public administration, technical experts and
researchers working on simple but yet reliable energy saving calculation methodologies, is
essential in order to improve the energy and environmental efficiency of the agritourism
sector.
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