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Abstract: Tourism represents a key economic sector worldwide, constituting great leverage for
local economic development but also putting noticeable environmental pressures on local natural
resources. Ecotourism may be a viable alternative to mass tourism to minimize impacts on ecosystems,
but it needs shared sustainability standards and monitoring tools to evaluate impacts. This paper
presents a first methodological proposition to calculate the environmental impact of ecotourism
packages through the use of an ad-hoc, customized version of the Ecological Footprint methodology.
It follows a participatory, bottom-up approach to collecting input data for the four main services
(Accommodation, Food & Drinks, Activity & Service, and Mobility & Transfer) provided to tourists
through the use of surveys and stakeholders engagement. The outcome of our approach materializes
in an excel-based ecotourism workbook capable of processing input data collected through surveys
and returning Ecological Footprint values for specific ecotourism packages. Although applied to
ecotourism in Mediterranean Protected Areas within the context of the DestiMED project, we believe
that the methodology and approach presented here can constitute a blueprint and a benchmark for
future studies dealing with the impact of ecotourism packages.

Keywords: ecotourism; protected areas; ecological footprint; tourism sustainability; resource
consumption in tourism sector

1. Introduction

1.1. An Overview on Tourism at Global and Mediterranean Level

Tourism represents a key economy sector across all countries worldwide. In 2016, tourism
contributed to 10.2% of the global GDP, with a yearly growth rate outpacing that of the global GDP
during the 2010-2016 period [1]. With more than 310 million tourist arrivals in 2014, the Mediterranean
region is the largest global tourist destination in the world [2]. Here, tourism creates employment,
drives exports (by exports we mean the money spent by foreign visitors within a country for both
business and leisure trips [1]), and generates prosperity, contributing to 11.4% of the regional GDP [1].

However, this revenue stream and the expected further growth in international tourists” arrivals
comes with several challenges that are likely to influence the long-term development and success of the
region [3]: social inequity, weak governance and degradation of cultural heritage, and competition for
limited space, as well as impacts on the ecosystems, pollution generation, resources depletion, sea level
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rise, and climate variability due to the climate change [4-6]. Moreover, tourism in the Mediterranean
region is highly concentrated both spatially (i.e., coastal and marine areas receiving half of the arrivals
in the region) and seasonally (i.e., tourism is concentrated in the summer months) [3].

To ensure a sustainable future for the Mediterranean region, and following-up on the directions
of the 2030 Agenda of the United Nations [7], countries in the region adopted the Mediterranean
Strategy for Sustainable Development for the period 2016-2025 (MSSD) in 2016 [8], in which tourism
plays a fundamental role. The MSSD is an integrative policy framework aiming to guide—through
shared strategies—regional stakeholders towards the achievement of the Sustainable Development
Goals (SDGs), properly adapted from the UN Agenda. Although roughly fitting into all 17 Goals, the
tourism sector features a specific key role as regards the creation of jobs and the promotion of local
culture and products (Goal 8), the promotion of sustainable consumption and the production and the
implementation of tools for monitoring the sustainable development of tourism (Goal 12), and, finally,
the sustainable use of marine resources (Goal 14) and life on land (Goal 15) [9].

The challenges related to tourism in the Mediterranean require specific strategies rooted in the
local territories, stimulating economic competitiveness and social responsibility, as well as fostering the
conservation of natural resources by monitoring the human footprint on the environment. According to
this vision, we embrace the definition of sustainable tourism as given in [10], “a tourism that takes full
account of its current and future economic, social and environmental impacts, addressing the needs of visitors,
the industry, the environment and host communities”. Specifically, in our study we refer to a subcategory of
sustainable tourism called “ecotourism” and defined as an “environmentally responsible travel to natural
areas, in order to enjoy and appreciate nature (and accompanying cultural features, both past and present) that
promote conservation, have a low visitor impact and provide for beneficially active socio-economic involvement
of local peoples” [11]. In the context of the present study, we refer specifically to natural Protected Areas
(PAs), which are defined as geographical spaces, recognized, dedicated and managed, through legal
or other effective means, to achieve the long term conservation of nature with associated ecosystem
services and cultural values.

1.2. Addressing Eco-Tourism through the DestiMED Project

The concept of ecotourism was originally introduced in the 1980s as an environmentally
responsible tourism in which small group of tourists visit undisturbed natural areas and interact
respectfully with local communities and traditions [12]. Over time, the meaning of ecotourism has
gradually evolved to keep up with the evolution of the sustainable development concept and emerging
societal needs. Currently, rather than having a unique definition, ecotourism “stands at the intersection
of what is ecologically viable, economically feasible and socially desirable or acceptable”, a statement that can
be easily agreed on in principle but is barely applicable in practice [12].

Despite international efforts to create harmonized concepts, agreed definitions, and quality and
sustainability standards for ecotourism [13-16], the Mediterranean region still lacks common methods
and systems for managing and measuring tourism impacts. As a result, the level of knowledge
and capacity in addressing and reducing negative impacts varies widely across Protected Areas and
tourism-focused organizations, and a consistent baseline of acceptable performance is lacking [17].
As such, it is urgent to work towards the establishment of a coherent, functional monitoring system at
Mediterranean level, for ensuring the sustainability of ongoing tourism activities in the area, especially
in PAs, and safeguarding the very resources they depend on.

DestiMED is a three years project founded by the European InterregMED Programme [18]
aimed at favoring conservation in Mediterranean PAs through the promotion, planning, and
management of ecotourism. The Project focuses on developing ecotourism packages (i.e., a mix
of activities, accommodation, food, and services provided to a group of tourists for a determined
period of time) through participatory processes and monitoring their sustainability. The pilot action
implementation involves 13 PAs located in 6 countries (Italy, Spain, France, Greece, Croatia, and
Albania) in each of which a Local Ecotourism Cluster (LEC)—composed of PA managing body and
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local inbound tourism operators at least—is responsible for developing, managing, and implementing
the ecotourism products through a participatory process. The ultimate aim of DestiMED project
is to develop an operational system that is able to monitor the sustainability of a “Mediterranean
ecotourism destination”, encompassing quality, economic, social, and cultural aspects, as well as the
environmental component of sustainability. This latter component includes resource consumption and
conservation aspects.

Although ecotourism is usually referred to as having a lower impact compared to mass tourism,
no clear agreement exists in the international community about how to monitor and assess this, or
on the subject of the analysis (hotels, destinations, or whole ecotourism packages). As such, in the
DestiMED project, Ecological Footprint is proposed as a tool with which to quantitatively assess the
demand for natural resources and ecosystem services needed to support the activities included in
ecotourism packages (i.e., part of the environmental pillar of sustainability). Since this methodology is
not able to cover all dimensions of sustainability, the quality, socio-cultural, economic, and conservation
aspects, although being part of the DestiMED project, are beyond the scope of this article and thus no
longer addressed here.

The aim of this paper is thus to describe in detail the Ecological Footprint approach and calculation
used in the DestiMED project to assess the pressure on ecosystems of 13 ecotourism packages, which
could serve as a blueprint for similar future studies.

2. Materials and Methods

2.1. Standard Ecological Footprint Methodology and Accountings

The Ecological Footprint is an environmental accounting tool conceived in the early 1990s by
Mathis Wackernagel and William Rees at the University of British Columbia, to track the human
pressure on nature’s capacity to provide life-supporting resources and sequester human wastes [19,20].
Since its introduction, the Ecological Footprint methodology has been developed and standardized to
build a robust accounting framework able to measure both the human appropriation (demand side)
and the natural provision of (supply side) the regenerative capacity of biosphere, which provides key
provisioning and regulating ecosystem services [21-23]. The established accounting framework is
based on two fundamental metrics:

- Ecological Footprint (hereafter EF), measuring the demand side of methodology. This demand
is measured in terms of biologically productive areas that humans and activities require for
producing all the resources consumed and absorbing all waste produced;

- Biocapacity (hereafter BC), measuring the supply side of the methodology. This supply is
measured as the amount of biologically productive land and sea area available to provide
the resources and ecosystem services that humanity consumes. It is also called nature’s
regenerative capacity.

Specifically, the considered biologically productive areas are referred to as those where the
photosynthetic activity takes place through autotrophic organisms producing useful resources and
services to humans [24,25]. Consequently, the methodology takes into account six main land types,
supplying a key sub-set of ecosystem services:

I Cropland for food, animal feed, fiber, oil, and rubber;

II.  Grazing land for animal based products (such as meat, milk, dairy products, wool, and hide);

III.  Fishing ground (marine and inland) for fish products;

IV.  Forests for wood timber products;

V. Carbon uptake land for sequestration of the carbon dioxide released from fossil fuel burning
(this is the part of the methodology dealing with waste absorption);

V1. Built-up surface for shelter and other urban infrastructures.
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Since average biological productivity differs between land use types, as well as according to the
various geographical locations, each area is weighted in proportion to its bioproductivity, by means
of two key coefficients: yield factors (YF) and equivalence factors (EQF) [21,26]. Both EF and BC are
thus expressed in terms of hectare-equivalent units of land or water with world-average productivity,
namely, global hectares (gha). This means that different land types can be added up to obtain an
aggregate indicator of Ecological Footprint or biocapacity, and the two parameters can be compared in
a simple “ecological balance” at different scales; use of global hectares also allows comparing across
different geographical places [27]. For further details on each land type of the methodology, please
refer to [21,24].

The conversion of resources into the Ecological Footprint measure is realized as per Equation (1):

P.
EF =
Ywii

-EQF; 1)

in which

- P is the amount of any primary resource i (such as food or fiber or an out-flowing waste such as
carbon dioxide for which sequestration is needed) that is appropriated by humans; expressed in
t year’l.

- Yw, is the annual world-average yield for the production of the resource i (or its carbon uptake
capacity in cases of out-flowing CO, emissions); it is expressed in t ha~! year~1.

- EQF; is the equivalence factor for the type of ecosystem (e.g., a crop, a forest, etc.) producing the

resource i; it is expressed in gha ha~1.

The Ecological Footprint methodology is mainly applied at the world and country levels, as
national-level assessments are often regarded as the most complete. The National Footprint Accounts
(hereafter NFAs) constitute the annual accounting framework for approximately 200 world countries
and highlight relevant results for decision making and policy levels [21,25,28,29]. Within NFAs,
calculations are mainly based on data from UN agencies (e.g., FAO, UN Comtrade, IPCC, etc.),
international organizations (e.g., IEA), and peer-reviewed scientific publications.

The BC term in each nation is calculated as in Equation (2):

BC =) A, - YFx, - EQF; ()
i

in which

- Ay is the bioproductive surface of an ecosystem—the ecological assets—that is available for
the production of each service i at the country level; it is expressed in ha year~!

- YFy ;i is the country-specific yield factor for the asset producing such service i; yield factors
are evaluated annually as the ratio between the yield for the production of each product i, in
the considered nation, and the yield for the production of that same product in the world as
a whole.

- EQF; is the equivalence factor for the asset producing the service i; it is expressed in gha ha~!.

When applied at country level, EF and BC represent two sides of a national ecological balance
sheet: if a country’s Ecological Footprint is smaller than its biocapacity, this country runs an ecological
reserve. Conversely, if a country’s consumption of natural resources and services (i.e., its footprint)
is greater than the capacity of its natural assets to supply them (i.e., its biocapacity), a situation of
ecological deficit is created [22]. At world level, this situation is called ecological overshoot, and occurs
when humanity’s demand for resources exceeds the Biosphere’s capacity to regenerate resource
provisioning and regulatory services, leading to liquidation of natural capital stock [30,31].

Usually, Ecological Footprint accountings are applied by using a consumer-based approach that
assigns responsibility of resources consumption (or of CO; emissions) to countries in which the
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final demand takes place, thus considering imports and exports [32,33]. The Ecological Footprint of
consumption is calculated as in Equation (3):

EFc = EFp + EF; — EFg (3)
in which

- EFp is the Ecological Footprint associated with the productive human activities taking place
within the geographical boundaries of the country;

- EF is the footprint embodied in imported commodity;

- EFg, is the footprint embodied in exported commodity.

- For each product i, locally produced or traded, EFp, EF; and EFg are calculated as in Equation (1),
with P being the amount of product i that is locally produced, imported, or exported.

Along with country scale accountings, EF is also applied at city and regional levels [34,35].
These sub-national EF assessments mainly follow a top-down approach, which consists of a multi-step
process involving the use of NFAs data on production, monetary Multi Regional Input Output (MRIO)
tables, household expenditure survey data, and additional local data (e.g., consumer price index) to
improve the accuracy of the analysis [34,35]. Since discussing results at national or regional level is
beyond the scope of this paper, interested readers might want to refer to [36,37].

2.2. Ecological Footprint and Tourism: An Application Gap

Over the last decade, the tourism sector has represented a new field of analysis for Ecological
Footprint accounting [38—41]. Existing academic studies agree that EF is a key indicator with which
to evaluate the environmental impact of tourism both at local and global level for conservation
issues, resources consumption, and sustainable practices [39,40]. Also, EF can serve as supporting
communicating tool for decision-makers for better planning and managing their territories in relation to
tourism or any other event capable of attracting foreign visitors, as well as the local community [42,43].

Nevertheless, a unique standard method for assessing the Ecological Footprint of tourism is
missing: the majority of authors acknowledge the lack of tourism-specific databases and statistics,
as well as reliable data on the resource consumption of tourists [39,41]. These drawbacks limit the
applicability of the top-down approach and force users of the EF methodology to either make several
assumptions [38] or combine national statistics with data on consumption practices collected through
on-the-ground surveying of tourists (bottom-up approach) [43]. Although this bottom-up process
leads to a high resolution analysis, as well as to an accurate investigation of the consumption patterns
at local level [44], it is resource- and time-intensive and might result in different data aggregation
methods, thus compromising results’ comparability among studies [34,45]. Furthermore, the context
of ecotourism in particular is hard to standardize into representative products and common examples,
making the bottom-up approach even more difficult to accomplish [46].

3. Results: A Proposal for Ecotourism Footprint Analyses

3.1. Customized Ecological Footprint Methodology for Tourism Accounting

Within the current NFAs, tourism’s impact is tracked within the country where the tourist is
travelling, resulting in the assignment of the tourist resources” consumption to the residents of that
country. This is due to the lack of international standardized tourism datasets, as well as specific
tourists” expenditure data; as such, better understanding the contribution of the tourism sector to a
country’s Footprint represents a necessary improvement as identified by [23].

In order to address the methodological challenges related to the tourism sector, as a first result
of our research here we present a customized version of the EF methodology, which was developed
within the DestiMED project. The process of customization required a strong collaboration and a
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continuous interaction among all the involved stakeholders (project partners, Protected Area staff,
LEC, and service providers). Also, it implied an iterative process in which each package was tested
twice and the Ecological Footprint calculated after each test to ensure its use as an effective monitoring
tool (to favor lowering of the impact on the environment). Consistently with the rationale of the
standard EF methodology, the ultimate aim of this specific EF analysis is to quantify the amount of
land necessary to support an ecotourism package and each single tourist participating in it.

The implemented method has followed a multi-step, bottom-up component approach to collect
specific data on-the-spot, in which each package is made and then computed into Ecological Footprint
values (see Figure 1). As a first step of this process, an ad-hoc survey was designed by Global Footprint
Network to allow the collection of data, specifically concerning direct estimates of energy and materials
required by the services included in each package and provided to tourists (the designed survey is
attached in Appendix A of this paper).

- LECformation

+ Identification of
suppliers

A
- Davalopment of the
% :
package Survey o Data Onlm_e survey Re-definition of the
Trainings collection on compilation &

design package

! identify and fill eventual data gaps |

the ground submission

Package ready to
be assessed Online platform setup & management for data collection :
Feedbacks for

throug.h the * Footprint reductions
Ecological
Footprint Input data
quality

assessment

Calculation Workbook [P Package EF

preparation

design & set-up
° E for calculation

calculation

Figure 1. Scheme of the EF approach applied to DestiMED project that could serve as a blueprint for
similar future studies on ecotourism sustainability. Rectangle boxes: boundaries of different system.
White central rectangle: visual scheme of the EF methodological steps as described in Section 3.1 of
the paper. Blue boxes are processes conducted mainly by GFN. Green boxes are processes conducted
mainly by LEC. Red box: process is conducted by IUCN and George Washington University.

To facilitate data collection, as well as organize the calculation process, the survey has been structured
into four sections, reflecting major macro-categories of tourism services: Accommodation, Food & Drinks,
Activities & Services, and Mobility and Transfers (see Figure 2 for definitions of the categories).

In addition, an introductive section was included in the survey to collect general information on
each package, composed of the name of PA where the package was developed, length of the package,
number of participants, and contact details of the person in charge of collecting data.

As a second step, training was provided to each PA involved in the DestiMED project and LEC
representatives—particularly the surveyor in charge of collecting data—were guided through the
structure and functioning of the survey. Goals of the training were (1) to describe the specific data
needed for the analysis, (2) to explain the procedure for collecting data in collaboration with the service
suppliers, (3) to provide insights on Ecological Footprint accounting and how to interpret its results,
and (4) to calibrate and validate the survey with the direct users, who could inform on specific practices
in their package, which need to be captured in the EF calculation.

The online platform Survey Monkey was used to facilitate and streamline the data collection
process and obtain collected data in excel format, ready to be used in the calculation workbook.

To ease the survey compilation process, surveyors were recommended to share a copy of the
survey with each service provider—so that they could start compile the requested data—and then
follow-up with in-person visits to complete the survey together and report data on the online system.
This way of proceeding was suggested to ensure that LEC could control all the input data and better
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handle the data validation process. As a final step, quality assessments of the input data were jointly
conducted by Global Footprint Network and LEC representatives. This phase was necessary to
validate the collected data, identify and fill eventual data gaps, and prepare data for its use in an
ad-hoc customized Excel calculation workbook (see Section 3.2), specifically designed to calculate the

Ecological Footprint of ecotourism packages.

Accommodation

Food & Drinks

This category is about all the hosting facilities included in the

package to accommodate tourists.

For each fadlity of the package, questions in the survey are

aimed atcollectingdataon:

- General information and characterisic (ie. type of
accommeodation, number of floors, surface of common spaces
and private rooms)

- Numberofworkers

- Total number of bed-nights

- Building surface

- Energyconsumptions, including:

o Electricity

Heating system

Water heating

AlC

Alternative source of energy (solar, PVs, LPG, geothermic,

etc)

- Good and services provided (i.e. laundry, replacement of
linen, etc)

0000

This category is about the main meals envisioned in the
ecotourism package, induding breakfast, lunch, dinner, and
other meals (tastings, welcome buffets, breaks, etc.).
For each single meal provided in the package, questions are
aimed atcollecting detailed information on.
- Themenu
- Origin ofingredients:
o Local
o National
o International
- Modeof production of ingredients:
o Organic
o Conventional
o Quantity (expressed for the entire group)
- Cooking time and type of stove
- Numberof workers

Activities & Services

Mobility & Transfers

This category is about all the experiences included in the eco-
tourism package and offered to tourists.
For each activity, questions are aimed at gathering detailed
information about:
- Duration of the activity
- Distance covered
- Anymeans of transportation needed
If any motor vehicle used, info about:
o Fueltype
o Fuel efficiency
Number of workers

This category is about all the mobility and transfer services
needed to transfer tourists from one place to another, as well as
any kind of equipment needed to perform activities or meals
delivery tothe group.

For each route covered, questions are aimed at collecting data
about:

- Durationofthe route

- Distance covered

- Typeof transportation (motor vehicle or different)

- Fueltype

- Fuel efficiency

- Numberofworkers

Figure 2. Common macro-categories of services provided in tourism packages. This classification has
been used to organize data collection and then process input data into the excel-based workbook to
calculate the Ecological Footprint.

3.2. General Workbook Description

The calculation of the Ecological Footprint of ecotourism packages is realized through an Excel
workbook designed to systemically run the assessment of all PAs on the basis of the data collected via
surveys. It has been set-up following the structure of the NFAs workbook [47] and consists of several
spreadsheets with categorized content and links among all of them. The file—hereafter ecotourism
workbook—is organized according to the four categories of consumption reported in Figure 2 and, for
each category, it presents five worksheets, each with the following functions:

o  Category_Survey: this is the worksheet where data collected from surveyors are inputted directly
from the online Survey Monkey platform;

o  Cnst_category: this worksheet contains constant values and factors related to the specific category
under consideration (see Section 3.3). These factors are drawn from the NFAs, international
databases (i.e., IEA, IPCC), and academic studies, and are used to transform the input data into
footprint units;

e  Category EF Calculation: this is the worksheet in which the Ecological Footprint by land type is
calculated by using specific formulas that combine input data and constant factors. All the PAs
are listed in this worksheet and calculation formulas repeated for each of them;

e  Category EF recap: this worksheet recaps the EF calculation made in the calculation sheet and
provides results and graphs by land types and day per each PA;



Resources 2018, 7, 38 8 of 37

Category analysis: this worksheet includes percentage analysis of the results obtained in the
previous sheet.

In addition to the above-mentioned, category-specific spreadsheets, additional worksheets are

included in the workbook, which are common to all the four categories:

Multiple Summary worksheets: they summarize the Ecological Footprint values stored in the
various Category EF recap spreadsheets into synoptic tables that categorize results either by land
type, by category, or by day per each PA. These summaries allow comparing packages between
first and second round of package iteration, as well as among each other;

Cnst_NFAs (see Table 1): this spreadsheet lists all of the non category-specific footprint constants
that are needed to convert input data into gha. Taken from the NFAs 2017 edition, these factors are
Equivalence Factors (EQF) for the six land types, national electricity carbon intensities (to estimate
quantities of CO, emitted per unit of electricity produced), and footprint intensity of carbon
(gha needed per unit of CO; emitted). It is worth mentioning that, in addition to the footprint
intensity of carbon in this spreadsheet, other footprint intensities are used in each category-specific
spreadsheet that are related to the parameters under analysis (see Section 3.3). In general,
a footprint intensity refers to the number of global hectares required to produce a unit weight of a
given resource, usually expressed as global hectare per tonnes [47]. All the footprint intensities
used in the ecotourism workbook are drawn from NFA 2017.

Cnst_labor: this spreadsheet lists national EF values expressed in gha per capita per hour.
These values are derived by dividing the annual national EF values from NFA 2017 [29] by the
total number of hours in a year. They are then used across all categories to assess the Ecological
Footprint of each worker employed in the package (EF of human labor) and needed to provide
the specific service [48]. For each service provided, the labor footprint component is calculated
by multiplying the hourly national footprint value reported in Table 2 by the actual duration of
provided service, or assuming 8 working hours in accommodation;

Info_survey: this spreadsheet lists answers from the introductive section of the survey, including
general information on the PA and contact details of the surveyor;

PAs list: this spreadsheet pulls out the information from Info_survey and organizes them into
tables used by categories-specific spreadsheets for calculation purposes;

File legend: it provides legend and guidelines on how to read the ecotourism workbook.

Table 1. Constant factors from NFA 2017 edition stored in the cnst_NFAs worksheet and used to
calculate EF in the four categories of ecotourism.

Constant Factors Unit Value

Equivalence Factors

Crop Land [gha wha—1] 2.53
Grazing Land [gha wha—1] 0.46
Forest land [gha wha~1] 1.29
Fishing ground [gha wha™1] 0.37
Built-up land [gha wha™] 2.53
Carbon Footprint [gha wha—1] 1.29
National Electricity Carbon Intensity

Albania [kg CO, (kWh)~1] 0.33
Croatia [kg CO, (kWh)~1] 0.23
France [kg CO, (kWh)~1] 0.06
Greece [kg CO, (kWh)~1] 0.70
Ttaly [kg CO, (kWh)~1] 0.33
Spain [kg CO, (kWh)~1] 0.25

Footprint Intensity of Carbon [gha (kg CO; (year—1)71] 0.000344
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Table 2. Estimated hourly footprint values [this study].

Country Cropland Grazing Forest Fishing Built up Carbon Total
Name [gha cap~' h~1] [gha cap~' h~] [gha cap~' h~1] [gha cap~' h~1] [gha cap~' h~1] [gha cap~' h~] [gha cap~' h~]
Albania 8.85 x 107° 2.75 x 1073 2.99 x 1073 2.76 x 1076 6.40 x 107° 1.07 x 1074 2,62 x 1074
Croatia 8.45 x 107° 212 x 1073 749 x 107° 8.19 x 107° 6.53 x 107° 2.35 x 1074 431 x 1074
France 1.19 x 107* 3.05 x 10-° 597 x 1073 224 x 10° 210 x 10° 326 x 107* 578 x 10~*
Greece 1.14 x 10~* 3.83 x 107° 313 x 1073 9.54 x 107° 6.00 x 10° 2.81 x 104 4.80 x 1074
Italy 9.78 x 1075 3.76 x 1075 483 x 1075 1.35 x 107° 6.85 x 107° 3.10 x 1074 5.14 x 1074
Spain 1.22 x 1074 1.74 x 107° 215 x 1075 412 x 107° 5.66 x 10° 2.52 x 1074 4.60 x 104

3.3. Ecotourism Workbook: Category-Specific Structure, Key Factors, and Functioning

This section describes in detail the calculation, constants, and parameters, as well as the
assumptions made in calculating the EF of each of the four categories considered.

3.3.1. Mobility & Transfers

The Ecological Footprint of the Mobility & Transfer category is primarily due to the carbon
footprint caused by the emission of carbon dioxide from the use of motor vehicles needed to move
tourists (or equipment for activities) around. A minor component of the Ecological Footprint of this
category is the labor footprint of each worker (mainly drivers) involved in providing the service
(see Section 3.2).

The main input data requested for Mobility & Transfers are listed in Figure 2, while the constants
used to convert fuel use into carbon emissions (emissions by type of fuel, expressed in kgCO, /L) are
reported in Table 3.

Table 3. Constants for road transport and water-borne transport fuels. Grey cells contain data drawn
directly from the listed sources, whereas white cells are calculated in this study.

Fuel Density  Net Calorific Value  Fuel Energy Content | Emission Factors  Fuel Emission

Fuel Type kg/L TJ/Gg TJ/L kg COL/T] kg CO,/L
Gasoline 0.7407 443 328 x 107° 69,300 2.27
Diesel 0.8439 43.0 3.63 x 1073 74,100 2.69
Methane 0.421 48.0 2.02 x 1072 56,100 1.13
LPG 0.5222 47.3 247 x 1072 63,100 1.56
Hybrid (P + M) ® n/a n/a n/a 1.70

kg CO2¢q /km
Hybrid (P + E) () n/a n/a n/a 1.08 x 1071
Source: [49] [50] [50]

Note: (*) Due to the lack of emissions data for vehicles with hybrid fuels, we estimated the value as an average
between gasoline and methane vehicles. (**) Source: [51]. This value refers to series-hybrid electric vehicles (SHEV),
and is expressed in g COzeq per km. Non-CO, emissions from vehicle are methane and N,O but—according to
EPA—the emissions of these gases are small in comparison to CO,. As such, and given the lack of CO; values,
we assume that CO, represents 100% of the COzeq.

As electric vehicles were also envisioned as possible transport modes, national electricity
production mixes [52] were also used to provide direct conversion factors in g COzeq/km for each
country [53] (see Table 4).

Moreover, emissions in this category are adjusted by an allocation factor in case a public transport
is used for the transportation (i.e., public buses or ferry boats). This factor allows assigning to the
ecotourism package the share of the footprint that the group of tourists is responsible for, rather
than the entire footprint value. Based on data collected on-the-ground, passenger capacity for public
ferries was estimated to be 200 persons, while that of public buses was estimated to be 30 passengers
(small-medium size public city buses). In the case of a group of 8 eco-tourists travelling on a ferry boat
with a passenger capacity of 200 persons, for instance, only 4% of the footprint will be allocated to the
ecotourism package.

Finally, once the emissions value is calculated per each route in each PA, the carbon footprint
component is calculated using the constant footprint intensity of carbon (see Table 1). For routes in
which no motor vehicles are used to transfer tourist or equipment, the carbon footprint is set to zero.
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Table 4. Constant factors for electric vehicles. Data source: [53].

Electric Vehicle Emissions

Country
kg COzeq/km

Albania® 0.26
Croatia® 0.26
France 0.09
Greece(**) 0.20
Italy 0.17
Spain 0.15

Note: (*) As data for Albania and Croatia were missing, value of China is used, as it is the lowest value (most
conservative estimate) among the countries with coal-based electricity production. This is also consistent with the fact
that electricity production in the Balkans primarily relies on coal (73%) [54]. (**) As data for Greece was missing, the
value of Turkey is used here, due to geographical proximity and similar fossil-fuels-based electricity production [55].

3.3.2. Activity & Services

The Ecological Footprint assessment of this category consists of the labor footprint associated
with employees involved in guiding or assisting the tourist group throughout each activity (e.g., tour
guides, tour leaders, managers of the activities, boat drivers, bird watching guides, experts, etc.),
as well as the carbon footprint component due to any mean of transportation needed to perform the
activity. As such, calculating the EF of the Activity & Services category requires the same constants,
assumptions, and formulas of the Mobility & Transfers category.

3.3.3. Food & Drinks

The Ecological Footprint assessment of the Food & Drink category depends on the type, quality,
and quantity of food served, mode and time of cooking, and the contribution of labor. Depending on
the food/drink category, multiple land types are considered in the EF analysis, such as cropland
(plant-based food, meat and animal by-products), grazing land (meat and animal by-products), fishing
ground (fish food) and carbon footprint, which accounts for the energy required to produce one unit
of product (i.e., embodied energy) and trade it around. The calculation spreadsheet for Food & Drinks
category is structured according to the following common scheme for each PA:

e  Four main meals a day are envisioned: breakfast, lunch, dinner, and other (including drink/food
tasting, welcome bulffet, snacks, tea/coffee breaks, etc.).

e In each meal, a list of 70 food and drinks items is preset, including specific items related to
plant-based food (cereals, vegetables, fruits, and nuts), meat, fish, dairy products, eggs, olive oil,
sweeties, and spices. Considered drinks are wine, beer, water, juices, and spirits, and, for each of
them, different packaging modes are envisioned: glass bottle, jug, draught, can, plastic, or fresh
squeezed (for juices).

Per each food item, the Ecological Footprint is assessed on the basis of the following factors:

e  Origin: referring to the place of food production and its distance from the place of consumption
(i.e., food miles). A travel-per-product emission factor is used to estimate the carbon emissions
associated with that transport service. Based on the method provided in [56], and considering
various modes of transportation (i.e., sea, air, rail, and road) and their share contribution,
the carbon intensity of trading 1 kg of foodstuff per 1 km within Europe was calculated as
2.38 x 107° kg CO, (kg—km)’l (see Table 5).

For each food product, the carbon component of the Ecological Footprint is thus calculated by
multiplying the traded quantity by the distance covered, by the travel-per-product emission factor
(see Table 5), and finally by the carbon footprint intensity value (gha (kgCO,) ) listed in Table 1.
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Table 5. Carbon intensity factor of commodities traded within Europe. Grey cells contain data drawn
directly from the listed sources, whereas white cells are derived in this study.

Mode of Transport = Share by Mode (at EU Level) g CO; (t-km)~! = kg CO, (kg-km)~!

Sea (container) 92% 12.1 121 x 107°
Air (boeing) 1% 552 552 x 107*
Rail 2% 22.7 227 x 1075
Road 5% 119.7 1.20 x 1074
Average 23.8461 238 x 1073
Source [57]

Four possible places of origin were considered:

- On-farm: items harvested on the same location where the meal is consumed. These food items
do not have an associate food mile, and their carbon footprint is thus zero.

- Local (up to 60 km away): this option refers to food or drink products that are produced within
the region and thus sourced from up to 60 km away from the place of consumption.

- National: this option refers to non-local products that are nonetheless produced in the same
country where the PA is located. In this case, food miles are estimated as the linear distance
between each PA and the capital city of the country [58].

- International: this option refers to products imported from abroad. For each given country, the
average food miles (see Table 6) is estimated by considering the linear distances between that
country’s capital and the capitals of the top five trading partners. Linear distances were drawn
from [58], while top five trade partners were drawn from [35]. See the supplementary material
for further details.

Table 6. Carbon footprint associated with the international transport. Estimation of this study.

Average Importing Distance Carbon Footprint

Country
[km] [gha kg~1]
Albania 2473 2.03 x 107>
Croatia 3282 2.69 x 1075
France 2779 228 x 107°
Greece 2867 235 x 107>
Ttaly 3163 2.59 x 107°
Spain 3344 2.74 x 107°

e Mode of production: this refers to the practices used to produce each food/drink item,
distinguishing between certified organic and non-organic products. For non-organic items,
product-specific footprint intensities (i.e., for cropland, grazing land, and fishing ground, as well
as carbon) footprint intensities (all expressed in gha kg’l) are drawn from the NFAs 2017 [29]
(see also the supplementary material). It is then assumed that organic practices solely affect
the carbon footprint component of the EF, as the main difference relies on the use or non-use of
chemical pesticides and synthetic fertilizers [59]. As such, organic-to-conventional ratios have
been identified for each food item, starting from data (in COgeq per mass unit) found in [48,59,60]
and used to adjust the carbon footprint intensity of each food item (see supplementary material
for details).

e Packaging of drink items: the type of packaging causes a further increase in the carbon footprint
component of the EF, due to the CO, emissions caused by the manufacturing of the packaging
material. Table 7 shows the footprint intensities (expressed in gha 171) of each packaging applied
to drink items.



Resources 2018, 7, 38 12 of 37

Table 7. Carbon footprint intensities for different typologies of packaging applied to drink items in

this study.
Carbon Footprint Intensity (Drink)
Drinks Packaging Type

[ghal~1]

Unpackaged 0
Glass bottle 0.000125
Plastic bottle 0.000040
Aluminum can 0.000044

e Cooking time of the meal and type of stove used in preparing the meal: this data allows to
estimate the carbon footprint component of the EF considering the carbon dioxide released from
the energy used for cooking (see Table 8). Constants on energy delivered to the pot depending on
the stove type (including gas, electric/induction, coal) and time of operation are drawn from [61],
while carbon emissions per unit of energy to the pot are found in [62].

Table 8. Estimation of emission factors based on the stove type and time on the stove for cooking. Grey
cells contain data drawn directly from the listed sources, whereas white cells are derived in this study.

Energy Delivered to ~ Cooking Energy 8CO02¢4/M]J- Emissions
Stove Type Pot to Cook Pasta Time Delivered to Pot  Delivered to Pot
[K]1 [min] [MJh—1] [g CO, MJ 1] [kg CO, h—1]
Gas stove/oven 1261 11 6.8781818 125.6 0.86
Electric stove/oven or 868 11 47345455 108.4 051
Induction cooktop
Coal stove/firewood oven 537.5 3.70
Source [61] [61] [62]

e  Number of workers: the labor footprint component depends on the time of cooking and the
number of people involved in cooking or providing the meal to the tourists (see Section 3.2).

3.3.4. Accommodation

The Ecological Footprint of this category consists of several components: carbon, forest, and
built-up footprint components relative to the structure of the facility (e.g., hotel, B&B, etc.), carbon
footprint relative to the facility’s operation (e.g., energy use), and all the land-type categories related to
the labor footprint (see Section 3.2) (see also Figure 2). Opposite to the other categories, in which data
specific to the ecotourism packages is collected, here the input data consists of annual data that are
then allocated to the tourists of the package during their stay in the facility. To perform such allocation,
the number of bed-nights in the most recent year for which complete (yearly) data is available is
used together with data on the opening months; this information is used to calculate the Ecological
Footprint of all tourists received by the facility in one year and then allocate the adequate footprint
share to the tourists of the specific package.

For each ecotourism package, the calculation spreadsheet is thus structured to calculate the
Ecological Footprint of each facility used in the package, per day of vacation, as follows:

e Labor Footprint: this is the footprint due to the workers needed to provide tourists with the
various services of the facility and operate it. It is calculated by multiplying the hourly national
footprint values per each land types (see Table 2) by the total number of workers and by the
working hours (here a typical working day of 8 h is assumed). The footprint value so obtained is
then allocated to the total number of tourist of the package.

e Building Footprint: this is the footprint contribution due to the construction of the facility,
which is then allocated to the package’s tourists on the basis of the building life-span and
then number of tourists in a year. According to [63], the main components of a building’s
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footprint are carbon uptake land (due to the embodied energy of building materials as for the
extraction, manufacturing, and employment phase) and, to a lesser extent, the forest (wood-based
construction systems, or interior materials) and built-up (the surface physically occupied by the
building) footprint components. Footprint intensities used to convert input data about general
characteristics of the facility (expressed in m?, see Figure 2) into global hectares of forest and
built-up and carbon footprint are reported in Table 9.

e  Energy Consumption Footprint: this is the footprint contribution due to the energy consumptions
needed to operate the facility. The annual consumption of three energy systems (i.e., electricity,
heating, and hot water), as well as whether they are combined or independent, is investigated.
The energy consumption affects mainly the carbon footprint component of the EF due the carbon
emissions from the generation of the primary fuel source or any alternative source that facilities
might use. Depending on the type of energy system and the related energy source, specific carbon
emissions factors (i.e., quantities of CO, emitted per unit of energy produced) are provided in
Tables 10-12. The carbon footprint components are then calculated by multiplying the amount of
carbon emissions by the carbon footprint intensity value (gha (kgCO,) ') listed in Table 1, and it
is allocated to the total number of tourists of the package.

For each energy system, the amount of CO; is calculated by multiplying data on energy
consumption by the carbon emission factor related to the specific energy source, and different
cases have been identified for the calculation:

—  Electricity: three main set-ups of the electricity system are considered: (1) the electricity
system is connected to the national grid; (2) an alternative source of energy (i.e., photovoltaic,
wind energy thermoelectric generator, geothermal energy, hydro generator, LPG, natural
gas, diesel, and solar) supplies the system and balances the consumption from the grid;
(3) the system is off-grid and operates entirely through an independent alternative source.
When the electricity relies on the national grid, CO, emissions are quantified multiplying
the electricity consumption by the national-specific electricity carbon intensity (see Table 1).
When an alternative energy system is also installed—providing less energy than the total
consumed by the facility—the amount consumed is multiplied by the energy-specific
carbon emission factor (see Table 10) and carbon emissions are added up to those of the
grid. On the contrary, when the production of electricity from alternative source exceeds
the total consumption of the facility, or when the system is off grid, carbon emissions only
derive from the consumption of energy from the alternative source.

—  Heating system: if the heating system is powered independently from the electricity
system, additional carbon emissions are produced and depend on the specific energy
source providing the heating. In Table 11, alternative energy sources are listed with the
related carbon emission factors that have been used in the calculation.

—  Water heating: If hot water is produced via neither heating system nor electricity, then
further CO, emissions are produced. Table 12 provides alternative energy sources for water
heating with the related carbon emissions factor.

Table 9. Footprint intensity factors for buildings. Data source: [63].

Forest Footprint Built-up Footprint Carbon Footprint
Building Type
[gha (m?)~'gha/m?] [gha (m?)~1] [gha (m?)~1]
2-storey detached house 1.94 x 1074 2.17 x 10~* 3.58 x 1073

4-storey condominium 3.87 x 1074 217 x 107* 529 x 1073




Resources 2018, 7, 38 14 of 37

Table 10. CO, emissions factor for electricity generation by alternative type of fuel/energy source.

Carbon Emission Factor

Type of Alternative Energy Source
P & [kg CO; (kWh)~ or 1" or (m?) 1] Source

Photovoltaic 0.0350 [64]
Wind energy 0.0046 [64]
Thermoelectric generator 0.9397 [65]
Geothermal energy 0.0263 [65]
Hydro generator 0.0030 [64]
LPG 4.2069 [64]
Natural gas 44784 [65]

Diesel 9.3446 Assumed equal to petroleum

Solar 0.0350 Assumed equal to PV

Table 11. CO, emissions factor for heating system produced by alternative type of fuel/energy source.

Carbon Emission Factor

Heatin m Ener rce
eating Syste ergy Sourc [kg CO, (W) or I-1 or (m%)— or kgl Source

Natural gas (methane) 1.921 [66]
LPG (propane) 1.363 [66]
Heating oil 3.083 [67]
Heat pump 0.070 [67]
Solar energy 0.010 [67]
Biomass (wood and pellet) m3 1.689 [66]

Table 12. CO, emissions factor for water heating produced by alternative type of fuel/energy source.

Hot Water Energy Source Carbon Emission Factor
Source
[Source Typel [kg CO, (kWh)~ ! or 171 or (m®)~1]
Natural gas (methane) 3.304 [68]
LPG (propane) 3.304 Assumed equal to natural gas
Heating oil 3.086 [68]
Heat pump 0.151 [68]
Sol 0 We estimate no emissions due to hot
olar energy water production by solar panels
Biomass (wood and pellet) 0.786 [69]

4. Limitations of the Study: Advantages and Disadvantages of the Methodology

This paper proposes a customized version of the standard Ecological Footprint methodology for
the assessment of ecotourism packages’ impact on Protected Area. It should be noted that the proposed
method is still being tested within the DestiMED project, and further refinements are to be expected.

The strength of the method proposed here relies on the capacity of the EF to provide an aggregated
assessment of multiple tourist pressures within the Protected Areas of Mediterranean and the relative
simplicity in communicating the outcomes to tour operators and the different service providers
included in the package. Moreover, the use of a bottom-up approach and on-the-ground collection
of necessary data overcomes the usual limitation in input data that affects most of tourism-related
sustainability studies.

Nonetheless, a few limitations exist: Ecological Footprint accounting is not able to cover all aspects
of sustainability (i.e., social and economic) or all environmental concerns (see [24,33]), and this issue
remains true in the Ecological Footprint of tourism. The quality and reliability of tourism accountings
depend on the level of accuracy and availability of the input data collected on the ground—to address
this, input data was verified with PA representatives (see Section 3.1). The choice of the parameters
and factors used to convert input data into footprint also noticeably affects the results; as such,
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all conversion factors were reported (see Tables 1-12) to allow for their verification, revision, and
eventual amendment.

Finally, it is worth noting that Ecological Footprint assessment of ecotourism packages is expected
to yield conservative estimates for each category of service, due to either limitations of the methodology
or assumptions made in the study as indicated in Table 13:

Table 13. Category-specific limitations and assumptions in this study.

Accommodation category Food & Drink

e The Footprint of water consumption is not | e Although information are gathered on the amount

accounted for. The current Ecological Footprint
methodology only tracks the Footprint associated
with the material used for the water pipes and that
of the energy needed to distribute water to people
[23]. Not including this consumption item thus
causes an underestimation of the actual Footprint
value of each package.

The Footprint associated with the use of each
appliance present in the facilities is not calculated.
While this is certainly a limitation, it should be
noted that not accounting for the appliances’
Footprint does not affect the final results as the
total value of electricity consumed rather than the
sum of each appliance is used in the Footprint
assessment. However, the analysis is limited in that
it can inform on the total Footprint related to the
use of electricity but not on the specific purposes
for which electricity has been used.

Besides labor, building and energy Footprint, the
type of furniture in the hotel also contributes to the
total Footprint of accommodation. The calculation
would imply calculating the Footprint of the
material (wood, stainless steel, plastic or other) the
furniture is made off and allocating that Footprint
over the life span of the furniture (at least 10 years)
and the number of tourists using it over time. As
this Footprint component would likely have a
negligible contribution over the total Footprint of
each package (see for instance [70,71]), the
contribution of furniture is not included in the
method proposed here.

of food leftovers and the way in which they are
disposed of (e.g., re-use for feeding animals, etc),
the Footprint associated with the eventual re-use of
leftover food is not included in the calculation. This
is due to the fact that the disposal of waste other
than CO: is currently excluded from the Footprint
methodology [23].

Following the Footprint rationale, the re-use of
food leftovers to feed animals (e.g., hens) would be
seen in Footprint accounting as a reduction in the
Footprint of animals feed and thus a reduction in
the Footprint of consuming that animal in the
future. However, calculating the Footprint of
future consumption of animal products was out of
the scope of this analysis.

Activities & Services

e Authors recognized that the way the calculation is

set in this category might lead to an
underestimation of the Footprint of activities, as
the Footprint of eventual infrastructure (i.e.
museum, laboratories, offices, etc.) as well as that
of manufacturing of equipment (i.e. kayaks, bikes,

various tool etc) is not included in the analysis.

5. Discussion

The approach to ecotourism footprint accounting described in this paper is a first attempt at
providing a standardized way to calculate the EF of ecotourism packages in Protected Areas. Due to
the specific subject of the analysis—i.e., ecotourism packages—comparability with other studies is
limited, and there are no benchmark values against which to compare first results of such assessment.
However, results can be provided and visualized in multiple ways for any investigated package, each
providing different indications as explained here below:
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e Ecological Footprint of the whole ecotourism package (gha per package): this result measures
the overall footprint impact of a whole ecotourism package, given the specific number of tourists
and its specific duration. This result refers to the total resource demand of the entire package
and is useful for PAs to understand the overall impact of their package. Since there might be a
significant variation among packages as for the number of tourists, duration, type of facilities,
and meals served, as well as activities and experiences conducted, this result expressed in gha per
package should not be used for comparison among PAs;

e Daily Ecological Footprint per package tourist per day (gha per tourist per day): this result
measures the footprint impact caused by each single tourist during each day of stay. This measure
is used for understanding the general trends and identifying best cases and practices among all
the PAs, thus allowing for comparisons across packages. However, this measure shall not be used
to derive indications of the overall impact caused by the entire package in its full length.

Both of the above results can then be broken down into activities or land types, each bearing
different information to the users:

e Ecological Footprint by activity: this breakdown provides the total footprint values in the four
categories of activities considered in the package: Accommodation, Food & Drinks, Activities
& Services, and Mobility & Transfers (see Figure 1 for definitions). These results are useful
for understanding how much each category of the package contributes to the package’s total
footprint and helps managers of the package and LEC representatives to identify where to
eventually intervene to lower the footprint impact of their product.

o Ecological Footprint by land type: this breakdown looks at the land types upon which the
highest footprint pressure is placed, considering the six bio-productive land types of the standard
footprint methodology (i.e., cropland, grazing land, fishing ground, forest land, built-up land, and
land for carbon uptake). This helps identify how many natural resources are needed to support
the entire package offer and provides insight on the ecosystems that are in highest demand
due to the tourists” activities. This information can be useful to PAs and LEC representatives to
understand which ecosystems are most impacted by the packages they have designed.

6. Conclusions

Tourism is one of the major economic drivers in the Mediterranean region, but it also poses several
socio-cultural and environmental challenges, especially in sensitive zones such as Protected Areas.
Ecotourism can be a viable solution with which to develop the tourism sector toward a new model in
which impacts on the local environment and communities are minimized. Nevertheless, monitoring
such an alternative tourism is not an easy task, and shared standards and methodologies do not yet
exist across the region.

This paper presented a systemic methodological proposition to evaluate the environmental
dimension of sustainability through Ecological Footprint accounting for defined ecotourism products.
The proposed methodology starts from the standard Ecological Footprint accountings as it is being
brought forward by the Global Footprint Network, and it is then customized for specific application to
ecotourism packages in Protected Area, as developed by the European DestiMED project. It deploys
a bottom-up approach for the collection of specific data about the services provided to tourists
through the use of ad-hoc surveys and requires the cooperation of all the local stakeholders in a
participatory process.

The output of such specific approach is an ecotourism footprint workbook allowing for the
conversion of collected data into Ecological Footprint values through the use of constant parameters
and factors. This workbook—which is provided as a supplementary material to this paper—calculates
the Ecological Footprint in four main categories of activities envisioned in ecotourism packages:
Accommodation, Food & Drinks, Activity & Service, and Mobility & Transfer. Despite several
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limitations and the assumptions required in this first assessment, all the calculations are accessible and
have been explained in detail to make them as reproducible as possible.

The bottom up footprint methodology and the ecotourism workbook presented in this paper
are first steps for systematically monitoring the consumption of resources in the tourism sector.
Nonetheless, we acknowledge that refinements and improvements are certainly needed and thus hope
that this paper will manage to stimulate a debate over the use of Ecological Footprint in the tourism
sector and trigger future research in this area. As next steps, we believe that research could focus on:

1.  Improving the biocapacity assessment at PA level, being able to identify sensitive areas where
tourist use should be better planned (zoning) and merge them with the packages impacts;

2. Expanding the scope of EF analyses outside PAs to reach coastal cities and destinations, where
tourism consumption strongly competes with that of residents.

Supplementary Materials: Table S1: Ecotourism Footprint workbook is available online at http:/ /www.mdpi.
com/2079-9276/7/2/38/s1.
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Appendix Ecotourism Footprint Surveys

SECTION 0: GENERAL INFORMATION OF THE PACKAGE
Q. 01 In which country is the PA located?

O Italy

[0 France
O Spain

O Croatia
0 Albania
O Greece

Q. 02 What is the name of the PA you are giving information of?

Q. 03 Which round of test are you collecting data for?

O Roundl1
O Round?2

Q. 04 How many days is the eco-tourism package made of?

O 3days/2nights
4 days/3 nights
5 days/4 nights
6 days/5 nights

Oo0ono
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O

7 days/6 nights

Q. 05 Dates of the package:

Start date (dd/mm/yyyy): __/___/

End date (dd/mm/yyyy): __ /__ [/

Q. 06 How many people is the package designed for? (if in doubt, please refer to the number of
invited testers):

Number: __

Q. 07 Surveyor Information:

SECTION 1: ACCOMMODATION

In which country is the PA located?

What is the name of the PA you are giving information of?

O

O
O
O
O
O

Name and surname:
Job:
Organization/body:
Email:

Phone:

Italy
France
Spain
Croatia
Albania
Greece

Which round of test are you collecting data for?

Q. 01 Accommodation name:

Q. 02 Is the accommodation used for the entire stay?

O
g

Round 1
Round 2

O Yes
O No

Q. 03 If not, please indicate the check-in and check-out dates (dd/mm/yyyy):

Check-in (dd/mm/yyyy): _ /_ /

Check-out (dd/mm/yyyy): __/___ /

Q. 04 Accommodation type:

0

Oo0oo

Tourist resort

Hotel/guest house
Agritourism/holiday farm
Lodge

18 of 37
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Apartments renting /B&B
Campsite (hosts stay in tents)
Traditional housing

ooodg

Sailing boat (if selected fill the dedicated questions)
O Other: specify

Q. 05 Is this hosting facility open all year long or only in holiday season?

O Allyear
0 Seasonal opening
O If seasonal, please specify opening and closing months: from to___

Q. 06 Does the owner of the facility live in the facility themselves?

O Yes
O No

Q. 07 Does the hosting facility have an environmental/sustainability certification (e.g., ECST, EMAS)?

O  Yes, specify:
0 No
Q. 08 Does the hosting facility provide energy and water saving tips or off-set programs

(e.g., activities for compensating energy consumption such as payment for offsetting carbon
emissions) to clients?

O Yes, off-set programs (please specify what type: )
O Yes, tips for both energy and water saving

O  Yes, only energy related tips

O  Yes, only water related tips

O No

Q. 09 Does the hosting facility have a customer feedback system in place?

O Yes, and feedback system includes environment or sustainability related aspects
O  Yes but without environmental or sustainability aspects
O No

Q. 10 Number of employees in the hosting facility (at the time of the package):
O

Q. 11 Number of floors in the building:

O N/A
g

Q. 12 Total number of tourists’ bed-nights in the most recent full year:

(a) Bed-nights in summer (June-August):

(b) Bed-nights in autumn (September-November):

(c) Bed-nights in winter (December—February):

(d) Bed-nights in spring (March-May):

(e) If seasonal data is not available, indicate the total number of bed-nights over the course of the
year:
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Q. 13 Total built-up surface of the hosting facility in m? (if the facility has multiple buildings, please
provide the sum of all of them):

O m?

Q. 14 Average surface of the room (or tent) assigned to a DestiMED ecotourist:

O m?

Q. 15 Average number of occupants of the room (or tent) assigned to a DestiMED ecotourist:

O 1 person

O 2 persons
O 3 persons
O  Dormitory

Q. 16 Does the facility have a swimming pool?

O Yes
O No

Q. 17 If yes, please indicate the following specifics of the swimming pool (select and answer all
that apply):

O Open for usage from to (indicate the months)

O Lengthinm:_

O Widthinm:

0 Maxdepth in m:

O Itis outside the building and not covered

O Itis outside the building and covered

O Itisinside the building

0 Water is heated at the temperature of °C:

O How frequently is the swimming pool water changed (e.g., daily, weekly, monthly, biannually,

or annually):
O Mode of water purification:

Q. 18 Indicate the Energy Performance Certificate (EPC) rating of the hosting facility:

O

Class A+
Class A

Class B

Class C

Class D

Class E

Class F

Class G

N/A

Other, specify:

ooooogoogoog

Q.19 Indicate the default air temperature the hotel set in rooms and common areas (where applicable):
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Winter opening:

|

Oooooo

Q. 20 Are costumers allowed to set their own room temperature?

O  Yes
O No

<15°C
15-18 °C
18-20 °C
20-22 °C
22-24°C
>24 °C

Summer opening;:

Ooooooo

<15°C
15-18 °C
18-20°C
20-22 °C
22-24 °C
>24 °C

N/A

Q. 21 Are the rooms and/or common areas provided with a fireplace?

O Yes
0 No

Q. 22 If yes, are customers allowed to load the fireplace themselves?

O Yes
O No

Q. 23 Is the hosting facility connected to a national or local electricity grid?

O  Yes, connected to the national grid

O Yes, connected to a local grid (e.g., diesel operated network island)

0 No, self-sufficient

21 of 37

Q. 24 Please indicate the annual consumption of electricity of the hosting facility. Please look at
the physical data (in kWh) you can find in the bills:

e  Physical consumption in kWh/year:

Q. 25 Does the hosting facility have an electricity self-generation system installed?

O Yes
J No

Q. 26 If yes, please indicate the energy source used in the self-generation system and the
average amount annually produced (identify your system and write down the production in the
appropriate measurement unit—kW, m?, or liters. Write “N/A” in the systems that you do not use)

Select | Mode of ELECTRICITY GENERATION | Annual production
O Photovoltaic kWh ...
O Wind energy kWh...
O Thermoelectric generator kWh ...
O Geothermal energy kWh...
O Hydro generator kWh...
O LPG m’ ...

O Fuel Natural gas m?...

| Diesel Liters ...
O Solar kWh...
O Other, specify

Q. 27 Please indicate what the electricity is used for (select all that apply):

O Appliances and lighting
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Heating system
Hot water production

Ooo0ood

Air conditioning
O Other, please specify:

Q. 28 Please indicate whether the hosting facility uses energy saving light fixtures (e.g., compact
fluorescent lamps):

O Yes
0 No

Q. 29 Is the facility provided with a HEATING SYSTEM separated from the electricity system?

O  Yes (i.e., heating system works independently from electricity)
O No (i.e., heating system is powered by electricity)

Q. 30 If yes, please indicate the energy source and its average annual consumption (identify your
system and write down the consumption in the appropriate measurement unit—kW, m?, or liters).
Write “N/A” in the systems that you do not use.

Select | ENERGY SOURCE of heating system Physical consumption
O Natural gas (methane) md ...

0 LPG (propane) md. ..

O Heating oil l...

O Heat pump COP...

| Photovoltaic kWh...

O Solar energy kWh...

O Biomass (Wood and Pellet) md ...

Q. 31 Is hot water production combined with the heating system?

O Yes (i.e., water is heated through the heating system)
O No (i.e., water is heated independently from the heating system)

Q. 32 If no, please indicate the energy source and its average annual consumption (identify your
system and write down the consumption in the appropriate measurement unit—kW, m3, or liters.
Write “N/A” in the systems that you do not use).

Select | ENERGY SOURCE of hot water production Physical consumption
O Natural gas (methane) md ...

O LPG (propane) md ...

| Heating oil 1...

g Heat pump COP...

| Solar energy kWh...

| Biomass (Wood and Pellet) md ...

Q. 33 Indicate the average default temperature of the domestic hot water:

O <40°C
40-45 °C
45-50 °C
50-55 °C
55-60 °C
>60 °C
O N/A

ooogo

Q. 34 Please indicate the facility’s annual consumption of water from the aqueduct. Please look at
the physical data (in m®) you can find in the periodic bills:
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e md/ year:
Q. 35 Does the hosting facility use water from a provision system other than the aqueduct?

O Yes, specify
O No

Q. 36 If yes, please indicate the annual volume of water consumed:
e m3/ year:

Q. 37 Indicate whether the hosting facility uses high energy efficiency appliances (e.g., dishwasher,
washing machines, dryer, vacuum cleaner, televisions, kitchen appliances, etc.):

O Yes, all of them
[0 Yes, half of them
0 No

Q. 38 How often does the hosting facility replace linen in bedrooms?

O Every day

O Every 2-3 days

O Every week

O Linen not provided

Q. 39 Does the hosting facility use re-useable tablecloths or disposable placemats?

0  Re-usable tablecloths
O Disposable placemats
0O N/A

IF THERE ARE ANY OTHER NOTES YOU WANT/NEED TO SHARE, PLEASE WRITE BELOW:

REPEAT SAME QUESTIONS FOR EVERY ACCOMMODATION

SECTION 2: FOOD AND BEVERAGE

In which country is the PA located?

O Italy

0 France
O Spain

O Croatia
0 Albania
00 Greece

What is the name of the PA you are giving information on?

Which round of test are you collecting data for?

O Roundl
0 Round?2

Q. 01 Day of the meal (dd/mm/yyyy):
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N S S
Q. 02 Meal type:

O Breakfast

O Lunch/light lunch

O Dinner/light dinner

O Wine/food tasting

O Other (e.g., tea/coffee break; aperitive; snack), specify

Q. 03 Indicate the service provider and its name and location for this meal:

O Hotel: name Location

O Restaurant: name Location
U Agritourism: name Location
O Food truck: name Location
O Bar/café: name Location

O Wine/food tasting facility: name Location
O Other—specify: name Location

Q. 04 Describe the menu in details (item by item):

Q. 05 Indicate number of employees involved in meal preparation and serving:

0
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Q. 06 For the meal under consideration, provide the following information and data quantities for each food and drink item in the tables below (consider
the total quantities supplied to the entire group of tourists). For any item not included in the list, please add it in the “other” rows at the bottom of
the tables.

ORIGIN MODE OF PRODUCTION ANTITY
CATEGORY ITEM ON FARM (0 km) | LOCAL (up to 60 km Away) NATIONAL | INTERNAT | ORGANIC | NON-ORGANIC N/A QUAN
Wheat (barley, spelt etc.) D D D D D D D kg ...
Rice paddy (rice) I:l D I:l I:l I:l I:l I:l kg...
Pasta D D D D D D D kg...
CEREAL
Bread (including pizza, pita, etc.) I:l D I:l I:l I:l I:l I:l kg...
Cereals, breakfast D D D D D D D kg...
Other cereals I:l D D I:l I:l |:| I:l kg...
Beef O ] O O O O O kg...
Pork O ] O O | U O ks
Poultry (chicken, turkey, ducks) D D D D D D D kg...
Lamb, goat, sheep D D D D D D D kg...
MEAT
Rabbit O O O O | O O kg...
Horse, mule, asses D D D D D D D kg...
Cold cuts (i.e., salami, prosciutto, sausage, etc.) D D D I:‘ D I:‘ I:‘ kg...
Other (specify) ... O O O O O O O kg...
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FISH

Sea bass O O | O (| (] O ...
Sea bream O O | (| (| (| O ...
Tuna O O | (] (] (] O ...
Swordfish O O | (| (| (] O ...
Lobster O O | (| (| O O ...
Salmon O O ] (| (| (] O ...
Prawns O O | (| (| O O k...
Oysters O O ] (| (| (] O ...
Mussels O O | (| (| O O ...
Mackerel O O (] (| (| (] O ...
Cod O O a (| (| O O ...
Sole O O ] (] (] (| O ...
Octopus O O | (| (| (| O ...
Sardines O O O (] (| (] O ...
Cuttlefish O O | (| (| (| O ...
Eel, carp, catfsh, or snakehead (] O (] (] (] (] O ...
(| O | (| (] (| (|

Other molluscs

kg...

26 of 37
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O O ol o | O O O | ot
O O Ol o | O O O |
i 0 O ol o | o 0 O
EGGS AND Yogurt O O O O O O O | xe
0 0 ol o | O 0 O .
e 0 0 ol o | O O O e
- 0 0 ol o | O 0 O .
0 0 ol o | o O O o
0 0 ol o | o 0 O .
0 0 ol o | O O O e
0 0 ol o | O 0 =
__c 0 O ol o | o O O e
- _— m 0 O o | O 0 O .
0 O ol o | o O O e
g m 0 ol o | O 0 O |
0 0 ol o | O O O |
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O O O O O O O |
O O O O O O O |
O O O O O O O |
O O O O O O O |
O O O O O O O |
Otherspices e, cinnamon, vanillaec) O O O O O O O |
O O O O O O O |
O O O O O O O |
PRODUCTSOTHER | Pancakes O O O O O O O |
O O O O O O O |
Otherpasres (. ypicl pastie/deserts) O O O O O O O |

28 of 37



Resources 2018, 7, 38

ORIGIN DR MODE OF PRODUCTION
DRINKS ITEM ONFARM @ km) | LOCAL (up to 60 km Away) | NATIONAL | INTERN | ORGANIC NON ORGANIC N/A QUANTITY
O O O O | O O O |
. O O O O | O O O |
raugh O O O O | O O O |
O O O O | O O O |
O O O O | O O O |
T— O O O O
WATER | Glass bt O O O O
O O O O
O O O O | O O O |
O O O O | O O O |
e O O O O | O O O |
o Squered O O O O | O O o |
Sprs pecy .. O O O O | O O O |
O O O O O O O

Other drinks (e.g., sodas)

29 of 37
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Q. 07 Indicate the cooking time needed for preparing the entire meal (time on the stove or oven
in minutes):

e  Minutes:
Q. 08 Indicate the type of stove/oven used for preparing the meal (select all that apply):

[0 Gas stove or oven

O Electric/induction stove or oven
[0  Wood stove or firewood oven

O Other, specify ... .

Q. 09 How are the food left overs treated?

0 100% discarded

O 75% discarded and 25% re-used
0 50% discarded and 50% re-used
0O 25% discarded and 75% re-used
O 100% re-used

Q. 10 If reused, please indicate how:

IF THERE ARE ANY OTHER NOTES YOU WANT/NEED TO SHARE, PLEASE WRITE BELOW:

REPEAT ALL QUESTIONS FOR EVERY MEAL

SECTION 3: MOBILITY AND TRANSFER

In which country is the PA located?

O Italy

OO0 France
O Spain

O Croatia
[0 Albania
O Greece

What is the name of the PA you are giving information of?

Which round of test are you collecting data for?

0 Roundl1
0 Round?2

Q. 01 Day of the transfer (dd/mm/yyyy):
o _/_/

Q. 02 Name of the transport service provider

Q. 03 Describe the point of origin and point of destination for this route:

O From airport/station/port to the hotel
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From hotel to airport/station/port
From hotel to restaurant

From restaurant to hotel

From hotel to activity

From activity to hotel

OOoogooo

Moving of equipment for activity

O

Other—please specify

Q. 04 If the transfer is to a hotel, restaurant, or activity, please name the hotel/restaurant/activity:

Q. 05 Indicate how many means of transport are used in the route:

O

Q. 06 If multiple means of transport are used, please indicate which segment you are answering
for (e.g., in the case of three means indicate the following: 1/3 or 2/3 or 3/3):

_/_

Q. 07 Indicate the number of employees involved in providing the transfer service:

0

Q. 08 Indicate the distance (in km) covered in the route:
e km:

Q. 09 Please indicate the duration of the transfer (in minutes):
e  Minutes:

Q. 10 Indicate the mode of transport:

O By walk

By bike

By car/4x4 WD car/van/shuttle/minibus
By public transport

By horse/mule riding

By ferry/speed boat

(I I O I R I

Sailing boat/catamaran/boat/dinghy
O Other—please

Q. 11 For any motor vehicle used in the route, please indicate:

e Company:

e Model:

e  Year of construction: ____
e  Fuel type

Gasoline

Diesel

Methane

LPG

Hybrid (petrol + electric)

OoOoogao
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O  Hybrid (petrol + LPG/methane)
O  Electric

e  Fuel efficiency (in km/L or km/kg for methane vehicles):

<5

5-10

10-15

15-20

20-25

>25

Do not know

oooonod

O

Q. 12 Indicate the vehicle occupancy (maximum number of people allowed in the vehicle):

O

IF THERE ARE ANY OTHER NOTES YOU WANT/NEED TO SHARE, PLEASE WRITE BELOW:

REPEAT SAME QUESTIONS FOR EVERY ROUTE

SECTION 4: ACTIVITIES & SERVICES

In which country is the PA located?

O Italy
France
Spain
Croatia
Albania
00  Greece

Oo0ooOod

What is the name of the PA you are giving information of?

Which round of test are you collecting data for?

O Roundl1
0 Round?2

Q. 01 Day of the activity (dd/mm/yyyy):
N S S

Q. 02 Provide a brief description of the activity and what equipment is used (e.g., kayak, snorkel, etc.)

Q. 03 Does the activity have any green/sustainable label or certification?

O Yes, specify
O No
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Q. 04 Does the activity include any transfer of equipment (for instance bikes to be moved from
their origin to the venue of the activity)?

O  Yes (then please fill a mobility survey)
O No

Q. 05 Indicate the number of employees involved in providing the service/activity:
0

Q. 06 Indicate the service provider for this activity and its name:

[0 the Protected Area (name: )

O Sailing service/school (name: )
O Scuba diving club/school (name: )
O Boat service (name: )

0 Hotel involved (name: )
[0 Restaurant involved (name: )
OO0 Bike provider (name: )
O Hiking company (name: )

0 Museum (name: )

O  Other—specify (name: )

Q. 07 Indicate the duration of the activity in hours:

] 1

0dgogao
QO = W N~ A

U
Vv
a

Q. 08 Indicate the distance covered during the activity (e.g., hiking or sailing)

O m...
O Km....
0 Miles...

O  Activity does not involve any move
Q. 09 Does the activity includes a motor vehicle?

O Yes
O No (End survey)

If yes, please provide following information:
Q. 10 Type of motor vehicle:

O Car/Jeep
Motorboat
Sailing boat
Quad
Waterscooter
Waterbike

ooogno
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O Other—please specify

Q. 11 Type of fuel:

@)

.1

O

Gasoline

Diesel

Methane

LPG

Hybrid (petrol + electric)
Hybrid (petrol + LPG/methane)
Electric

N OOOogao

Mileage of the motor vehicle: km/L ... or km/kg (for methane vehicle):

<5

5-10

10-15

15-20

20-25

>25

Do not know

oooood

O

IF THERE ARE ANY OTHER NOTES YOU WANT/NEED TO SHARE, PLEASE WRITE BELOW:

REPEAT SAME QUESTIONS FOR EVERY ACTIVITY
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