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1. Objectives of the report

The objective of this report is to summarize the work carried out by BIOAZUL SL for the Spanish Chamber of Commerce
within the GreenInMed project.

We can synthesize the work in the following points:

* Analysis of the document “Water and Energy Saving Technologies” and its “Catalogue of solutions available for the
hospitality industry”, which includes the water technology factsheets.

* Analysis of the water saving and reuse technologies collected by the project partners and analysis of the Spanish
hotel industry.

* Addition of new water saving and reuse technologies applicable in the Mediterranean hotel industry.
* I|dentification of best practices in Spain for technologies included in the benchmark analysis.

* Identification of relevant sources of information or publications, as well as suppliers of technologies.
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2. Methodology

The figure shows the steps and methodology
followed by BIOAZUL SL. based in the same scheme
of the energy saving technologies

Firstly, a review of the 45 water reuse technologies
was carried out based on the information included in
the factsheets.

Secondly, a revision of the current situation in the
Spanish tourist sector was performed, identifying
specific reports and official figures suitable for the
objectives of the project.

Thirdly, an evaluation and ranking of the technologies
was performed with these two inputs in mind.

Finally, additional water technologies were identified
and described in a factsheet-format, as well as a set
of best practices (cases studies) per technology in
Spain, while a number of relevant references and
sources of information were also included.
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3. Definition of the analysis parameters

The parameters used in the analysis of the water technologies are classified in two types:
* Classical decision parameters used by managers to take decisions regarding water use and water efficiency projects.

* Parameters identified as relevant and differentiating for the Spanish case, which identify some of the technologies as
more appropriate than others.

Classical decision parameters Spanish case — parameters to consider
(1) Operation & Maintenance simplicity (3) Location: coast vs interior
(2) Water saving potential (4) Hotel category / size
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3. Definition of the analysis parameters

Classical decision parameters

There are two classical parameters used by managers to decide whether the implenentation of a technology to sabe
and/or reuse water is convenient. With this two parameters it is possible to represent all of the options in a decision
matrix where it is easier to identify the “quick wins” solutions and the “not interesting” options.

(1) Water saving potential represents the capacity of a technology to save water resources compared to a
conventional system or to the absence of such technology. High values represent technologies with a high
potential to save water while low values reflect a minimal capacity to save water.

(2) Operation & Maintenance simplicity indicates how easy or simple it is to operate and maintain a technology after
installation. The situation is considered positive when values are high, meaning the technology is easy and
affordable to operate and maintain. On the contrary, low values translate into more complex technologies to
operate as well as more requirements for maintenance.
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3. Definition of the analysis parameters

Spanish case - parameters to consider

Two additional parameters have been identified to differentiate the Spanish context from other European countries.
The analysis of these parameters, in combination with the previous classical decision parameters, allows for the
identification of the most suitable technologies for Spanish hotels.

3) Location. The consumption of freshwater might be affected by the availability of water resources in the region
where the hotel is located. In this sense, we have differentiated between coastal and interior areas, as hotels are
more numerous in the coast and water technologies will be have a major impact in areas with droughts and water
shortages episodes which are more common in the coast.

4) Hotel category / size. Hotels with four or more stars consume larger volumes of water as they usually offer more
services intensive in water consumption (e.g. swimming pool, spa, jacuzzi, etc.), include more capacity to
accommodate guests, and might be able to implement technologies having large footprints. Consequently, there is

a difference in water consumption based on the categoAI"y of the hotel.
10

Spanish case — parameters to consider
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(3) Location: coast vs interior.
(4) Hotel category / size.
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3. Definition of the analysis parameters

Spanish case - parameters to consider
(3) Location: coast vs interior

* From all tourist establishments available in Spain, tourists spent in 2018 almost 73% of their total nights in hotels.
According to the National Institute of Spain 11, most of the hotels in the country are located in coastal areas or near
the coast.

65 - 149
[ 150 - 202
W 203 - 282
W 2583 - 383
W s4 - 1.236

Number of hotels by regional area in Spain
Source: INE (National Statistics Institute of Spain) [1]
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3.

Definition of the analysis parameters

Spanish case - parameters to consider

(3) Location: coast vs interior

During summer and autumn seasons, coastal and interior regions usually suffer from water scarcity and water
shortages episodes. Water scarcity is an increasingly frequent and worrying phenomenon, and Spain is currently
using up to 20% of its total long-term freshwater resources every year (European Commission, 2010) [,

e |
| = Damazacianes Hidrog sficas I

Water scarcity indicators in Spain (left: August 2019; right: October 2019)
(green=normal, yellow=pre-alert, orange= alert, red=emergency)
Source: MITECO (Ministry for Ecological Transition and Demographic Challenge) [2]
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3. Definition of the analysis parameters

Spanish case - parameters to consider

(3) Location: coast vs interior

* The average price of freshwater (EUR/m3) charged to final users (including households, industry and services) in

coastal areas of Spain (e.g. Catalonia, Murcia, Valencian Community and Analusia) is generally higher than in
interior regions.

The price of water Catalufia 269¢

Murcia261€

Islas Baleares 232€
Canarias 2.30¢€
C.Valenciana 223¢

Madrid 2.07¢

Ceuta y Melilla 1.95¢
Pais Vasco 1.94€
Andalucia 180¢
Cantabria 1L72¢

1.95

Pracit or da
' ) . [hogare
[ ﬁ ‘ ! Fuente: INE, .".l‘ll-

|

LOCKEN

Average price charged to all users (households, industry and services) in EUR per m3

Source: INE (National Statistics Institute of Spain) obtained from iagua magazine [1] \J B | O AZ U L



3. Definition of the analysis parameters

Spanish case - parameters to consider

(3) Location: coast vs interior

* Moreover, the water price charged to users has been steadily increasing for the last 20 years.

Evolution of the price of water in Spain

2.50 €/m3 2.50 €/m3
2.00 €/m3 2.00 €/m3
1.50 €/m3 1.50 €/m3
1.00 €/m3

1.00 €/m3

0.50 €/m3 0.50 €/m3

0.00 €/m3 0.00 €/m3
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2016

Precio medio por m? facturado a todos los usuarios (hogares, L(:\\CK E N
ndustria y servicios). Fuente: INE, 2016 WART ACCESS 8OLUTIONS

Average price per m? charged to all users (households, industry and services) (red = sanitation; blue = freshwater supply)

Source: INE (National Statistics Institute of Spain) obtained from iagua magazine [1] \/ B | O AZ U I_



3. Definition of the analysis parameters

Spanish case - parameters to consider

(3) Location: coast vs interior
* The occupation of rooms and beds in Spain varies significantly throughout the year. There is a clear demand during
spring and summer, and hotels increase their capacity in this period. The consumption of freshwater is affected and

exacerbates during these months.
Hotel occupation per month in Spain (2019) (% beds occupied)

759 768 s

Ener
Febrem
Marzo
Sept
]

* % beds occupied = % beds occupied in the weekend
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3.

Definition of the analysis parameters

(3) Location: coast vs interior

In a water-scarce country like Spain, the concentration of tourism during the summer poses an enormous pressure

on water resources in a period when they is already significant pressures due to the high temperatures and low rain
fall.

The use of water by tourists in Spanish hotels in 2019 _

Total number of guests in hotels 2019 108,614,602

Overnight stays in hotels 2019 Spain (a) 343,084,258
Average water use in hotels per tourist per day? (liters) (b) 283.2

Total tourist-related water use in Spanish hotels, 2019 97.16 Hm3/year
(Hm3/year) (a x b)

1Estimate from Géssling (2012) [3].

AJ BIOAZUL



3. Definition of the analysis parameters

Spanish case - parameters to consider
(3) Location: coast vs interior

Facts regarding the Spanish case:

* The majority of the hotels in Spain are located in coastal areas.

* The capacity and occupation during hot/warm months (spring-summer-autumn) is higher than in the rest of the
year. Water consumption is consequently variable (higher demand in summer).

* There is an increased demand for water in the coast, due to the warmer temperatures, as hotels need to irrigate
hotel green areas and gardens, pool maintenance, etc.

» Depending on geographical location, environmental and/or climate conditions (coast vs interior), the main water-
consuming factors are irrigated gardens, swimming pools, spa and wellness facilities, as well as golf courses,
followed by cooling towers (where used), laundry and cleaning, guest rooms and kitchens.
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3. Definition of the analysis parameters

Spanish case - parameters to consider
(4) Hotel category / size

Overall, there is a tendency for higher-standard accommodation (4 star and 5 star hotels) to consume significantly
higher water volumes, because of the higher number of rooms, with findings that the highest water use rates occur in
hotels with spas and large or multiple swimming pools, landscaped grounds, golf courses, etc.

Average water consumption per hotel

5star hotel [ 400
4 star hotel [ 361
3 star hotel [ 287
2 star hotel Y 194
1star hotel [N 174
Average water consumption (all hotel categories) [Ny 283,2

0 50 100 150 200 250 300 350 400 450
References: Rico-Amoros (2009) [4] and WWF (2004) [5] H Water use per tourist per day (liter) ﬁ\.} B | OAZU L



3. Definition of the analysis parameters

Spanish case - parameters to consider

(4) Hotel category / size

In Spain, the number of 5 star hotels is a bit lower than in Europe; there is a similar percentage of 4 star hotels; less
hotels with 3 stars; and considerably a larger number of 2 and 1 star hotels than in Europe.

Espaia

2 estrellas 28,09%}

Total Europa

5 estrellas 3,90%

"

3 estrellas 31,06%

Espaiia Total Europa

estrella 5,36% Sestrellas 4,46%

2 estrellas 17,38%_ ‘.

Total Europa

3 estrellas 49,70%

Source: Hosteltour
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3. Definition of the analysis parameters

Spanish case - parameters to consider
(4) Hotel category / size

Hotels with 4 and 5 stars in Spain can adapt their capacity during the months of higher demand. Therefore, water
demand is also variable and intense during the hottest months of the year. 1-3 star hotels do not change their capacity

significantly during the year. Hotel occupation in Spain per

. . . category (% of occupation in 2019)
Number of beds available in Spain per month and category

(no. of beds available in 2019)

66,33%

64,79%

40%

30%

(6, ]
Grado de ocupadon ponderado por plazas®

20%

10%

0%

5 estrellas 4 estrellas 3 estrellas 2 estrellas 1 estrella oro
oro oro oro oro

Source: Statista 2020 \/ B | OAZU L

Source: INE (National Statistics Instutute of Spain) [1]



3. Definition of the analysis parameters

Spanish case - parameters to consider
(4) Hotel category / size

Facts regarding the Spanish case:

* Hotels with 4 and 5 stars consume more water because of the high number of clients and the number of services
they offer. If these hotels are in the coast, the effect of the location is increased by the higher water consumption in
summer.

* Larger, resort-style hotels use significantly more water than smaller-medium establishments. Water intensive
facilities typically have landscaped grounds requiring irrigation. Higher laundry volumes per guest per day are also
more often as they use very large towels for spa facilities or beach use (Gdssling, 2012).

* The percentage of 1 and 2 star hotels in Spain is higher than in Europe and, consequently the impact of water-
intensive large hotels is somewhat reduced in the Spanish case as a whole.

* In Spain, as in other Mediterranean countries where tourism is a significant water user, climate change is projected
to exacerbate current water demand and scarcity problems
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4. Analysis of the technology template

The structure of the template is adequate and facilitates
a quick overview of the technology

Technology factsheets permit to evaluate (in a
qualitative way) the possibilities to implement them in
a hotel and compare different options to reduce water
consumption.

There is a general description, which allows to
understand the technology .

There is a section with advantages & disadvantages,
which allows to estimate , qualitatively, how easy it will
be to install, operate and maintain the technology .

The “potential use in the hotel industry” is reflected in

section . as it informs about applications where to use T 3
the technology in a hotel. ﬁ\/ BIOAZUL



























































































