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1. Executive Summary

This document is part of the work developed in the framework of the
COOLTORISE project ‘Raising summer energy poverty awareness to
reduce cooling needs’ funded by the European Commission within its
Horizon 2020 program under the theme LC-SC3-EC-2-2018-2019-2020
Mitigating Housing Energy Poverty.
It consists of a repository of solutions to improve heat response and
comfort conditions during the summer season. These solutions focus on
low-cost passive strategies that can be implemented at different scales,
from behavioural changes to building and urban interventions.
At the beginning of the document, the climatic context of the five pilot
locations involved in the project (Barcelona, Madrid, Parma, PazardzhikPeshtera and Thesssaloniki) is given. This is then linked with each one
of the solutions included in this repository and, to help guide the reader
along the document, these solutions are categorized into three large
groups:
Usage patterns. The solutions listed in this category belong to the level
of actions related to personal physical well-being to avoid heat stress
due to exposure to high temperatures. These include some general
recommendations such as staying hydrated or wearing light clothing,
and other actions related to dwelling usage patterns such as natural
ventilation or solar protection.

These actions were divided into three levels, housing,
building, and urban. In this section, actions related to the intervention on
building envelopes at both housing and community level can be found,
given the link between indoor and outdoor ambientes during summer; on
the other hand, a list of low-cost solutions that could be applied in urban
environments were developed with the aim of reducing overheating and
improving urban thermal comfort.
Passive strategies.

This group of solutions focus both on consumption
patterns to reduce energy consumption and, on the interpretation of
household utility bills (electricity, water supply, and natural gas). Since
this information varies significantly among countries, it is presented
individually for each one of the pilot locations.

Active measures.

Keywords

Summer Energy Poverty · Passive cooling strategies · Repository · Energy
bills
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2. Introduction

Recent IPCC reports on the nature of climate change and its impacts on
society strengthen the evidence pointing not only to increased exposure
to heat extremes, but also to a greater impact on the most vulnerable
people and communities (IPCC 2021, 2022). In cities, this situation is
accentuated by greater economic and social polarisation, as well as by
the superposition of climatic phenomena specific to urban environments,
such as urban heat islands. In this context, the exposure scenario for
households in energy poverty increases the risk of suffering impacts due
to extreme temperatures, not only at the health level, but also socially,
economically, and educationally.
Considering integral energy retrofitting as the most efficient strategy in
terms of reducing exposure and vulnerability conditions in relation to
energy poverty, it is also the action with the most complex access due to
the required level of economic investment, time and agreements between
different stakeholders. While in many countries there is public support
for this type of actions, it still requires long-term planning and investment
that not all households can afford.
In this context, this study proposes the creation of a freely accessible
repository to provide households and stakeholders with a series of
strategies aimed at reducing the lack of thermal comfort at different
levels that can be applied individually or collectively, and among all are
low-cost and quick to implement.
Some of the strategies proposed in this study might require a certain
level of technical specialisation. Thus, each of these are qualitatively
detailed, but it is generally recommended to ask for further information
and technical advice to be able to analyze each case in depth, especially
in terms of its physical and cultural environment.
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3. Methodology

The methodology applied for the development of the ‘Repository of
different levels of solutions’ has consisted of a series of analytical
actions that take into account the general objectives of the study. First,
a general climatic contextualization has been carried out for each case
study, focusing on the knowledge of passive strategies following the
Givoni climogram. As a conclusion of this assessment, a summary table
has been obtained in which it is possible to visualise the appropriate
strategies to be used during high temperature season for each locality
involved in the project.
Although it is known that the most efficient way to improve indoor
comfort conditions in households consists of the integral rehabilitation of
buildings and that the improvement of urban comfort conditions consists
in the implementation of long-term multivariable intervention plans, it is
important to develop tools to generate awareness and knowledge about
the types of actions that exist at different scales to reduce the impacts
of energy poverty and vulnerability.
These levels have been exemplified in this study to select a series of lowcost strategies which have been qualitatively described in three main
categories, usage patterns, passive measures, and active measures.
Within the passive measures, housing, building and urban strategies
have been described, resulting in a wide and varied repository of easily
applicable strategies for different stakeholders.
As a result of this selection and subsequent categorisation, individual
cards have been produced for each strategy, providing important
information to be taken into account for the implementation of the
strategy. It should be noted that, as the project is focused on summer
energy poverty, the proposed actions are focused on the summer period
and therefore will not include the winter season.
Last but not least, an information guide on basic household services
(electricity, natural gas and water supply) has been carried out together
with the institutions participating in the project, which consists of
contextualising the operation of the markets for each of the countries
involved, analysing in detail the bill information, and finally providing
essential information regarding households energy right.
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Givoni diagram
Psychrometric diagrams are often used to determine which strategies
should be applied according to the climatic conditions of a location.
These diagrams are graphical representations of the thermodynamic
properties of humid air. Two of the most commonly used diagrams are
the Olgyay diagram for outdoor spaces and the Givoni diagram for indoor
comfort conditions.
In this study, the use of Givoni’s bioclimatic chart, which is represented
based on a psychometric diagram, will be applied. Givoni proposes a
bioclimatic chart in which the abscissa axis represents the dry bulb
temperatures, the ordinates represent the partial tension of water steam
contained in the air, and the curved, psychrometric lines represent the
relative humidity (%). Above the 100% maximum humidity line, the
temperature of the wet bulb is shown.
In the graph (figure 1), the comfort zone is delimited between 21 and 26
°C with a margin of adaptable comfort that expands between 20 and 27
°C (Neila González, 2004). Relative humidity values that delimit this zone
are between 75-80% and 20%. These comfort areas are surrounded by
zones that represent different strategies according to the ranges of air
temperature and relative humidity. When the average temperatures for
each month are overlapping in different zones, it may be necessary to use
more than one strategy for thermal comfort at the same time.

FIGURE 1 GIVONI’S
BIOCLIMATIC CHART.
SOURCE: HTTP://
ANDREWMARSH.COM
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4. Climate context

In the following section, a description of the climatic characteristics of
each of the localities participating in the project will be given. This is one
of the fundamental pillars when it comes to establishing solutions to
improve thermal comfort in summer and thus tackle energy poverty.
In section 4.1, from a general approach, the existing passive strategies
for summer will be presented, describing their function and the reason
for their application. Then, for each of the locations, a brief climatic
description will be given together with the specification of the applicable
passive summer strategies for each of the described climates. Finally,
section 4. concludes with a summary of the passive strategies where the
information collected for each of the locations is compiled.

4.1. Passive strategies
Passive strategies are those guidelines that contribute to better
adaptation to the local climate and help to improve the well-being of
indoor spaces reducing dependence on active installations (e.g., airconditioning equipment). They may vary from one climate to another
and also according to the season of the year. Consequently, strategies
can be grouped according to hygrothermal needs, either for cooling or
heating. Although there are several passive strategies that respond to
different variables, they can be combined and several of them can be
applied simultaneously to achieve better results in alleviating the effect
of heat.
A differentiation has also been made between those passive strategies
that have a permanent character since it is not possible to determine
when they are used and when they are not (for example, the use of
thermal mass cooling, since the mass of the building is permanent, so
it is not possible to modify it on a daily basis), and others that are more
customizable since they allow us to apply them when necessary (for
example, the use of natural ventilation, since we can determine when to
open the windows).
The following section will focus on those strategies that respond to the
need for cooling and can therefore be applied in the summer time of the
year. However, it is necessary to know the climate where we are in order to
9
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determine which of these strategies to apply and the degree of necessity
of each of them.

General description of Summer Passive Strategies
Solar protection (permanent)
Under this strategy, the use of elements that help to reduce or block
solar radiation is considered. In this way, we avoid the increase of the
temperature inside the house, as well as the accumulation of heat in
constructive elements that release it afterwards. The protection elements
can be fixed or mobile (e.g., blinds, overhangs, windows with solar
control glass, etc.) Vegetation can also be used to protect from the sun.
Trees with dense foliage are very useful for this purpose. Another form
of protection is the use of light colours on building facades or floors,
although they do not prevent or block direct sunlight, they absorb less
solar radiation than dark colours.

Natural ventilation (customizable)
Ventilation has several applications, as it can be applied to eliminate
overheating and to reduce the sensation of heat. There are various forms
of ventilation, the best known of which is cross ventilation, in which
windows located on different sides of the house must be opened to move
the air. For the use of this strategy, the temperature of the outside air
is important, since if it is too hot, the effect will be the opposite. Night
ventilation can be used in environments where the air is cool. In humid
climates, there is usually not much difference between daytime and nighttime temperatures, so there is little justification for its use.

Mass cooling - Inertia (permanent)
Thermal inertia is the ability of buildings to store heat during the hottest
hours of the day and gradually release it, thus preventing overheating
inside the building. This strategy is ideal for use in locations where the
temperature difference between day and night is high. The material of
the elements is also important, as their characteristics will determine
whether they will have greater or lesser thermal inertia.

Evaporative cooling (customizable)
As the name implies, this type of cooling is achieved by evaporating
water. To achieve this, energy is needed, so that when water evaporates,
the ambient temperature is reduced because the heat energy has been
used. Ideally, sprayed water evaporates better than water that is stagnant.
Vegetation contributes to this type of cooling through the internal
processes by which it evaporates water through its leaves, reducing the
temperature of the plant itself and its immediate surroundings. One of
the major limitations of this strategy is that a dry environment is required
and the water to be evaporated must be exposed to air currents.
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Dehumidification (customizable)
Humidity plays an important role in the thermal sensation. That is, on days
with the same temperature, we can have a greater or lesser sensation of
heat depending on the humidity present in the environment. In climates
with hot summers and high relative humidity, it is advisable to dehumidify
the environment. In these cases, the ideal is not to exceed 65% relative
humidity.

4.2. Passive strategies for each location
Due to the diversity of climates in the localities where the project is
being developed, it is necessary to specify for each of them the passive
strategies to be applied. Therefore, for each locality, information on the
characteristics of its climate and a psychrometric diagram showing the
passive strategies for that locality are included. For this purpose, EPW
(EnergyPlus weather) climate files containing hourly data from 20072021 were used. These files were downloaded from the Climate One
Building database. Then, for the visualisation of these climate data, the
web-based software www.andrewmarsh.com/software was used, which
are the graphs accompanying the climate analysis.
These climate files, however, do not have precipitation data, therefore
such information was downloaded from climate-data.org which uses data
from ECMWF (European Centre for Medium-Range Weather Forecasts),
collected in a series between 1999 and 2019. It should also be noted that
no data was found in this Ivaylo database for Bulgaria, so this information
is not included in the climate analysis.
In addition to their visualisation in graphs for a better understanding of
the climate, these same data were used to generate Givoni psychrometric
diagrams in order to determine the passive strategies associated for each
location.

4.2.1. Spain
In Spain, Madrid and Barcelona are the localities participating in
the project. Their climatic characteristics are different due to their
geographical situations. A brief description of each is given below:
Madrid is a city located in the central part of the Iberian Peninsula at
latitude 40° 24’ 59.4»N, at 609 metres above sea level. Near to the
Guadarrama mountain chain to the southeast and in the western part
of the Tagus basin. According to the Köppen climate classification, its
climate has characteristics of cold steppe, with dry summers and cold
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winters and also influenced by a continental climate due to the large
thermal oscillation.
Barcelona is located at latitude 41° 22’ 57 «N, at 5 metres above sea level.
Situated at the north-east coast of the Mediterranean Sea and 120 km
south of the Pyrenees mountain chain. To the northwest is the Collserola
mountain range, and it has two rivers, the Besós river to the northeast
and the Llobregat river to the southwest. According to the Köppen climate
classification, it has a Mediterranean climate with maritime influences.
The geographical area is also a transition zone to the humid subtropical
climate, since although it is influenced by the Mediterranean climate
where summers are hot and dry, in Barcelona they are hot and humid.
The following section shows detailed summer climate and passive
strategy information for the cities of Madrid and Barcelona.

•

Madrid

The climate in Madrid has hot summers, with monthly average values
between 22°C (June) and 27°C (July). The thermal oscillation is large,
with a daily temperature difference between 15-20°C. In addition, daily
peaks exceeding 37°C are observed, and the minimum temperatures in
the hottest month (July) do not drop below 14°C.

FIGURE 2. TEMPERATURE
AND RELATIVE HUMIDITY
ANNUAL DATA, MADRID.

FIGURE 3. TEMPERATURE
AND RELATIVE HUMIDITY
SUMMER DATA, MADRID.

Global horizontal solar radiation in Madrid shows maximum average
hourly values in June, exceeding 320 Wh/m2. This figure decreases, and
in July it tends to be below 300 Wh/m2 and in August it is around 250
Wh/m2. By the end of September the values are below 200 Wh/m2.
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FIGURE 4. GLOBAL
HORIZONTAL
RADIATION, MADRID.

FIGURE 5. SUN SHADING
CHART, MADRID. CLIMATE
CONSULTANT.

As for sun protection, it will be necessary in June, July and August from
10 hours to 19 hours. In September, it is not necessary to protect from
solar radiation from 10 hours to 6 hours.
Relative humidity during the summer months is low. The lowest average
monthly value is found in August with 31%, followed by July with 33%. The
lowest relative humidity values coincide with the highest temperatures,
with values even below 20% at 16 hrs during July and August.

FIGURE 7. TEMPERATURE,
RELATIVE HUMIDITY,
WIND DIRECTION AND
WIND SPEED MONTHLY
AVERAGE DATA, MADRID.
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Precipitation in the city of Madrid is quite scarce during the summer
months, with August being the driest month with a monthly average of 8
mm. The highest amount of rainfall is during the autumn months, with an
average monthly rainfall of 61 mm from October onwards.
FIGURE 8. AVERAGE
MONTHLY PRECIPITATION,
MADRID.

As for the time periods in thermal comfort (Figure 9), in June there are
between 9 hrs and midday, and then from 21 hrs to midnight. Thus, most
of the daytime hours are above the comfort zone, and in the early hours
of the morning, the minimum temperatures are also below the comfort
zone. A similar situation is observed for the months of July and August,
with the difference that the hours outside the comfort zone increase from

FIGURE 9. DRY BULB
TEMPERATURE AND
RELATIVE HUMIDITY
MONTHLY AVERAGE
HOURLY DATA, MADRID,
CLIMATE CONSULTANT.

10 hrs to approximately 22 hrs.
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FIGURE 10. WIND SPEED
AND DIRECTION, MADRID.

The wind in Madrid in the summer season, from June to September, has
a northerly direction, and has low speeds classified according to the
Beaufort scale as light breeze.

Madrid – Passive strategies
Once the characteristics of the locality have been identified, together
with the climatic data, they are then charted within the Givoni diagram
to identify the passive strategies for summer applicable in Madrid.
According to the data obtained from Climate Consultant, during the
summer months 30% of the total hours are spent in comfort, however, for
the remaining 70% of the time passive strategies need to be implemented.
The percentage of hours over the total needed to be in comfort is not
exclusive for the same passive strategy. This means that during the same
hours, it may be necessary to apply one or more strategies. Below is a list
of these strategies with the percentage of hours in which their application
is useful to reach comfort:
Evaporative cooling (39,5%)
Mass cooling (39,5%)
Solar protection (31,5%)
Natural ventilation (15,4%

As can be seen, evaporative cooling will be the main strategy to be
implemented. Mass cooling also proves to be a beneficial strategy in
summer and can be used in combination with night ventilation when
temperatures drop sufficiently to achieve a cooling effect. Sunscreens
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will also be necessary, mainly during times of high solar radiation
incidence.

FIGURE 11. GIVONI
DIAGRAM, MADRID.

•

Barcelona

Barcelona’s climate presents hot summers with average temperatures of
between 22°C (June) and a maximum of 25°C during the months of July
and August. Peak temperatures exceed 32°C and minimum temperatures
do not usually fall below 18°C. These are also characterized by high levels
of relative humidity, with an average minimum of 65% in June and 7071% for the months of July and August. Figure X shows that in the hottest
months, the minimum relative humidity values occur between 9 hrs and
16 hrs, coinciding with the hours when the highest temperatures of the
day are observed.

FIGURE 12. TEMPERATURE
AND RELATIVE HUMIDITY
ANNUAL DATA, BARCELONA.

FIGURE 13. TEMPERATURE
AND RELATIVE HUMIDITY
SUMMER DATA, BARCELONA.
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FIGURE 14. GLOBAL
HORIZONTAL RADIATION,
BARCELONA.

In Barcelona, global horizontal solar radiation values do not exceed
320 Wh/m2 (June) and their variation is between 110-300 Wh/m2 until
August.
In June, sun protection can help to improve comfort conditions, especially
from 11 hrs onwards. In July, on the other hand, sun protection is
necessary between 9-19 hours. In August, between 10-18:30 hrs and in
September, protection against solar radiation is no primarily necessary,
although if it is used it could improve comfort conditions.

FIGURE 15. SUN SHADING
CHART, BARCELONA.
CLIMATE CONSULTANT.

FIGURE 16. TEMPERATURE,
RELATIVE HUMIDITY, WIND
DIRECTION AND WIND
SPEED MONTHLY AVERAGE
DATA, BARCELONA.
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Precipitation in Barcelona decreases during the summer season, reaching
a monthly average of 27 mm in July. The months with the highest rainfall
are autumn, reaching a monthly average of 94 mm in October.
FIGURE 17. AVERAGE
MONTHLY PRECIPITATION,
BARCELONA.

In June (Figure 18), the hours of comfort are mainly from 18 hrs until
9 hrs of the following day. In July and August, on the other hand, only
in the early hours of the morning until 8 hrs in the morning conditions
are suitable for thermal comfort. Therefore, during the whole afternoon
thermal discomfort is found.

FIGURE 18. DRY BULB
TEMPERATURE AND
RELATIVE HUMIDITY
MONTHLY AVERAGE
HOURLY DATA, BARCELONA.
CLIMATE CONSULTANT.
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FIGURE 19. WIND SPEED AND
DIRECTION, BARCELONA.

As for the wind, in the summer months it comes mainly from the
south-southwest, and in the months of July, August and September, its
direction comes mostly from the north. The speed on the Beaufort scale
corresponds to a light breeze for this time of year.

Barcelona – Passive strategies
According to the Givoni diagram, in Barcelona during the summer months,
20.5% of the total hours are in comfortable conditions. For the rest of
the time, it will be necessary to apply the following passive strategies.
with the percentage of comfortable hours using selected strategiesThe
percentage of hours over the total needed to be in comfort is not
necessary for the same passive strategy. This means that during the
same hours, it may be necessary to apply one or more strategies.
Natural ventilation (53,3%)
Dehumidification (40,8%)
Solar protection (36,5%)
Mass cooling (8%)
Evaporative cooling (1,8%)

In Barcelona, with its hot and humid summer climate, the main strategies
will be natural ventilation and dehumidification of the air to reduce the
thermal sensation. Sunscreens will also be necessary to use, especially
during the hours of highest solar incidence. As for mass cooling, its
percentage is very low compared to the use of the other strategies, and
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considering that it is of the fixed type, i.e., it is not a strategy that can be
chosen at certain times due to the fact that the building structures are
permanent, this strategy is discarded. The same situation for evaporative
cooling, since the climate is hot and humid, this strategy will have to
be of the indirect type and its implementation requires more complex
applications.

FIGURE 20. GIVONI
DIAGRAM, BARCELONA.

4.2.2. Greece
Thessaloniki is situated towards the north of Greece at latitude 40° 38’
37» on the shores of the Gulf of Thermaicum in the Aegean Sea. To the
east, outside its municipal boundaries, is the Galikos River and to the
east is Lake Koronoeia. To the west, part of the town is backed by a
mountain range with a north-west-south-east development. According to
the Köppen classification, it corresponds to a Mediterranean-type climate
characterised by mild, rainy winters and dry, hot or mild summers.

•

Thessaloniki

Summers in Thessaloniki are hot, with an average maximum in July of
27°C, and a minimum of 25°C in June. In general, throughout the year, the
temperature variation is not very marked, especially in winter. However,
from May onwards and mainly during the summer months, the thermal
oscillation is greater, being above 10°C. The daily average between July
and August is in the range of 25-30°C, with peaks of over 37°C. The
minimum values in the warmer months do not drop below 17°C. From
mid-September onwards, temperatures start to drop.
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FIGURE 21. TEMPERATURE
AND RELATIVE
HUMIDITY ANNUAL
DATA, THESSALONIKI.

FIGURE 22. TEMPERATURE,
RELATIVE HUMIDITY AND
PRECIPITATION SUMMER
DATA, THESSALONIKI.

FIGURE 23. GLOBAL
HORIZONTAL RADIATION,
THESSALONIKI.

Global horizontal solar radiation, in the summer months, has a maximum
daily average of 320 Wh/m2 corresponding to the month of June; 310 Wh/
m2 in July; in August it does not exceed 300 Wh/m2 and in September it
does not reach 260 Wh/m2. June and July are therefore the months with
the highest values of global horizontal solar radiation.
With regard to the need for solar protection, the cylindrical solar chart
shows that for the month of June, it is already necessary to have this
passive strategy in place from 10 hours onwards, when the temperature
exceeds 26°C. For the months of July, solar protection will be necessary
from 8 hours onwards as temperatures exceed 26°C. In August, sun
protection is required from 10 hours onwards, in September from midday.
From June to August, sun protection is necessary until 19 hours.
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FIGURE 24. SUN SHADING
CHART, THESSALONIKI.
CLIMATE CONSULTANT.

Relative humidity drops during the summer season, with average monthly
minimum values of 52% in July and a maximum of 61% in September.
In the summer months, values of between 20-90% are observed at the
extremes. The lowest relative humidity values coincide with the highest
temperatures and are found between 16-18 hrs during the months of
June, July and August. In September the minimum value is found at 16:00

FIGURE 25. TEMPERATURE,
RELATIVE HUMIDITY, WIND
DIRECTION AND WIND
SPEED MONTHLY AVERAGE
DATA, THESSSALONIKI.

hrs.
In Thessaloniki, winters are rainy with a monthly average in December
of 73 mm. In summer, rainfall decreases, however, it is still present with

FIGURE 26. AVERAGE
MONTHLY PRECIPITATION,
THESSALONIKI. CLIMATE
CONSULTANT.
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a monthly average value (the lowest of the year) of 46 mm in both July
and August.
In terms of thermal comfort, in June and July, from 9 hrs to 11 hrs,
temperatures exceed the comfort zone. In August, this situation is

FIGURE 27. DRY BULB
TEMPERATURE AND
RELATIVE HUMIDITY
MONTHLY AVERAGE HOURLY
DATA, THESSALONIKI.
CLIMATE CONSULTANT.

observed from 8 hrs to midnight. In September, the hourly gap of
discomfort decreases, from midday to 20:00 hrs.
The wind in Thessaloniki, in the summer season, has a westerly direction
in June, and for the rest of the summer months it is east-south-easterly.

FIGURE 28. WIND SPEED AND
DIRECTION, THESSALONIKI.
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According to the Beaufort scale, the wind speed corresponds to a light
breeze.

Thessaloniki – Passive strategies
According to the Givoni diagram, 24.9% of the total hours are in comfort
conditions during the summer season. For the rest of the time, it will
be necessary to apply passive strategies. The percentage of hours over
the total needed to be in comfort is not necessary for the same passive
strategy. This means that during the same hours, it may be necessary to
apply one or more strategies.
Natural ventilation (38,5%)
Solar protection (35,7%)
Mass cooling (20%)
Dehumidification (16%)
Evaporative cooling (8,6%)

In Thessaloniki, the main passive strategies are natural ventilation

FIGURE 29. GIVONI
DIAGRAM, THESSALONIKI.

and solar shading. Mass cooling will also be a good strategy to apply
especially when the facades oriented to a higher incidence of solar
radiation, are devoid of solar protection.

4.2.3. Italy
The city of Parma is located in the north of Italy, 55 metres above sea level,
at latitude 44°48’05 «N. Separated from the Ligurian Sea to the southwest by the Apennine mountain range, it lies on the plain of the river Po.
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The city is divided on the north-south axis by the river Parma and by the
Barganza torrent.

•

Parma

The average monthly temperatures in summer reach their maximum in July
with 25°C, followed by August with 24°C. The daily temperature oscillation
is normally around 10°C, although there can be a daily temperature
difference of up to 15°C. This oscillation decreases considerably from
October, November and December onwards. Daily temperature peaks

FIGURE 30. TEMPERATURE
AND RELATIVE HUMIDITY
ANNUAL DATA, PARMA.

FIGURE 31. TEMPERATURE
AND RELATIVE HUMIDITY
SUMMER DATA, PARMA.

FIGURE 32. GLOBAL
HORIZONTAL
RADIATION, PARMA.

exceeding 35°C are observed during July and August. During the same
months, the minimum temperature does not usually fall below 15°C.
The global horizontal radiation has a maximum hourly value in summer
in the month of June with 906 Wh/m2, decreasing progressively until
September with 755 Wh/m2. In June, the average daily values do not
exceed 340 Wh/m2; in July, 320 Wh/m2; in August, 300 Wh/m2 and
finally in September, 250 Wh/m2. June is therefore the summer month
with the highest global horizontal radiation.
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The cylindrical sun chart shows that in June, July and August, sun
protection is necessary from around 9 hours until the end of the day (19

FIGURE 33. SUN SHADING
CHART, PARMA. CLIMATE
CONSULTANT.

hrs). In September, from midday onwards, although temperatures do not
exceed 26°C, the use of sun protection could help to maintain thermal
comfort.
The average monthly values of relative humidity in Parma do not show
much variability, since they are between 61% (July) and 66% (September).
The lowest relative humidity values coincide with the highest temperature

FIGURE 34. TEMPERATURE,
RELATIVE HUMIDITY,
WIND DIRECTION AND
WIND SPEED MONTHLY
AVERAGE DATA, PARMA.

values, so these minimum values are between 13-18 hours for the month
of June, and in the months of July, August and September, the minimum
is at 16 hours.
In Parma rainfall is marked by the spring and autumn seasons, with
autumn being the rainiest. November, the rainiest month, has an average
monthly rainfall of 106 mm. In summer, on the other hand, rainfall
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FIGURE 35. AVERAGE
MONTHLY PRECIPITATION,
PARMA.

decreases significantly in relation to the months with the highest rainfall.
July is the month with the lowest rainfall of the year, with a monthly
average of 42 mm.

FIGURE 36. DRY BULB
TEMPERATURE AND
RELATIVE HUMIDITY
MONTHLY AVERAGE
HOURLY DATA, PARMA.
CLIMATE CONSULTANT.
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As regards the thermal comfort zone, in summer Parma does not reach
the comfort zone between 9 and 8 hours in June and August; in July it
extends a little further between 9 am and 9 pm and in September between
12 noon and 4 pm.

FIGURE 37. WIND SPEED
AND DIRECTION, PARMA.

In the summer season in Parma, the wind is south-westerly, with speeds
that according to the Beaufort scale correspond to a light breeze, except
in August when the speed is a little lighter, corresponding to a light air.

Parma – Passive strategies

According to the Givoni diagram, 15,3% of the total hours are in comfort
conditions during the summer season. For the rest of the time, it will
be necessary to apply passive strategies. The percentage of hours over
the total needed to be in comfort is not necessary for the same passive
strategy. This means that during the same hours, it may be necessary to
apply one or more strategies.
Solar protection (34,4%)
Natural ventilation (32,2%)
Mass cooling (24,9%)
Evaporative cooling (12,4%)
Dehumidification (11,1%)

In Parma, the main passive strategy to be applied will be solar protection,
followed by natural ventilation. The thermal oscillation during the summer
months allows mass cooling to be useful as a passive strategy. Next,
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it is observed that evaporative cooling and dehumidification are also
recommended, although to a lesser extent. As mentioned above, the use
of evaporative cooling in climates with a medium-high humidity level

FIGURE 38. GIVONI
DIAGRAM, PARMA.

should be of the indirect type and therefore its application will be more
complex. Therefore, this strategy is discarded. As for dehumidification,
it should be used when high temperatures are reached in combination
with high relative humidity. This strategy can be combined with natural
ventilation.

4.2.4.Bulgaria

FIGURE 39. MAP LOCATION
OF IVAYLO, PAZARDZHIK AND
PESHTERA. BACKGROUND
IMAGE: GOOGLE MAPS.
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For Bulgaria, there are two locations where the project will be implemented:
Peshtera and Pazardzhik. However, no EPW data were found from climate
archives of stations specifically in each of the locations. Therefore, for
the present study, data obtained from Ivaylo (Figure X), a town located
approximately 6 km north of Pazardzhik, were used. The detailed climatic
characterisation and selection of passive strategies will therefore be
based on Ivaylo’s climatic data on the understanding that it extends to
both Peshtera and Pazardzhik. However, a brief general description for
each of the localities is attached.

Pazardzhik
Located in central-western Bulgaria at 205 metres above sea level, at
latitude 42°12’00 «N. The site area and its surroundings are situated
on a plain. The Maritsa River flows through the town on a north-westsouth-east axis and mountain ranges can be seen to the south-east and
south.

Peshtera
The city is located at 461 metres above sea level, at latitude 42°02’02
«N. It is situated in one of the foothills of the Rhodope Mountains, at a
distance of 18 kilometres from Pazardzhik to the south. It has the Stara
river running through the town in the west-east direction, and the Kupena
nature reserve to the south.

•

Ivaylo

Average monthly summer temperatures reach a maximum in August
with 24°C, followed by July with 23°C. There is not much temperature
oscillation, although it tends to increase in the summer and decrease
in the winter months. In general, temperature peaks do not exceed 35°C
and minimum temperatures do not drop below 15°C during July and
August.

FIGURE 40. TEMPERATURE
AND RELATIVE HUMIDITY
ANNUAL DATA, IVAYLO.

FIGURE 41. TEMPERATURE
AND RELATIVE HUMIDITY
SUMMER DATA, IVAYLO.
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FIGURE 42. GLOBAL
HORIZONTAL
RADIATION, IVAYLO.

The global horizontal radiation shows average values exceeding 300 Wh/
m2 during both June and July. August and September show a decrease,
with average values between 300 Wh/m2 at the beginning of August and
100 Wh/m2 at the end of September.
As for the need for sun protection in Ivaylo, during the months of June,
July and August, the use of sun protection elements is required from 10
hrs onwards and extends until 19 hrs. In September, sun protection is not
fully required until after midday.

FIGURE 43. SUN SHADING
CHART, IVAYLO.
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In terms of relative humidity, the average monthly values in summer are
between 52-61%, with August being the driest month and June the wettest
month of the summer. Relative humidity reaches its lowest values at the
same time as the highest temperatures occur; this at 16 hours.

FIGURE 44. TEMPERATURE,
RELATIVE HUMIDITY,
WIND DIRECTION AND
WIND SPEED MONTHLY
AVERAGE DATA, IVAYLO.

Thermal comfort (Figure X) in June is reached from 9 hrs to 11 hrs
and then from 9 pm to 11 pm. In July and August, thermal comfort is
found from 9-10 hrs and then from 23-24 hrs. In September, with falling
temperatures, the daylight hours are closer to the thermal comfort range
of the central hours, being between 11-13 hrs and then from 19-20 hrs.

FIGURE 45. DRY BULB
TEMPERATURE AND
RELATIVE HUMIDITY
MONTHLY AVERAGE
HOURLY DATA, IVAYLO.
CLIMATE CONSULTANT
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FIGURE 46. WIND SPEED
AND DIRECTION, IVAYLO.

The wind in summer is predominantly westerly, and its speed increases as
September approaches. According to the Beaufort scale, in June and July
there is a light air, and in August and September there is a light breeze.

Ivaylo – Passive strategies

According to the Givoni diagram, 27,9% of the total hours are in comfort
conditions during summer season.. For the rest of the time, it will be
necessary to apply passive strategies. The percentage of hours over the
total needed to be in comfort is not necessary for the same passive
strategy. This means that during the same hours, it may be necessary to
apply one or more strategies.
Solar protection (30,2%)
Mass cooling (28,2%)
Natural ventilation (16,3%)
Evaporative cooling (11%)
Dehumidification (3,9%)

For Ivaylo’s climate, the use of sun protection and mass cooling is
recommended. The latter is recommended in combination with night
ventilation. Evaporative cooling will have a greater effect if used when
temperatures are high and relative humidity is low.
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FIGURE 47. GIVONI
DIAGRAM, PARMA.

4.3. Summary of strategies
In the following section a summary of the passive strategies that can
be applied according to each of the locations based on the climatic
information analysed can be found. From the data obtained in the Climate
Consultant software (Table 1), it can be seen that the localities with the
lowest percentage of time in comfort without the application of passive
strategies are Parma and Barcelona with 15.3% and 20.50% respectively.
In contrast, Madrid has 30.9% of time in comfort, followed by Ivaylo with
27.90%.
In addition, the percentage of time in which, according to the values of
temperature and humidity, it is necessary to apply passive strategies in
order to reach the comfort zone has been detailed. For each of them, a
percentage has also been specified, which allows an assessment to be
made of which strategies are more necessary than others others and
that in parallel, these strategies can be combined with each other to
increase the cooling effect. It is observed that for Madrid it is necessary
to use evaporative cooling almost 40% of the time, due to the low relative
humidity that characterises its dry summers. Conversely, Barcelona, with
much more humid summers, will instead need to use natural ventilation
as the main passive strategy, followed by dehumidification of the air as
humidity with heat increases the thermal sensation.
In Parma and Thessaloniki, natural ventilation and solar protection will
be more necessary, as well as the use of mass cooling. This strategy
is even more important in Madrid where the temperature oscillation is
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greater and therefore the use of mass cooling is more effective. On the
other hand, in Barcelona, with a much lower temperature oscillation, this
strategy will need to be applied in only 8% of the summertime.
The following tables summarise the passive strategies to be implemented
in each of the locations according to their level of need.

TABLE 1. , COMFORT HOURS
FOR EACH LOCATION.

TABLE 2. LEVEL OF NEED
FOR PASSIVE STRATEGIES.

TABLE 3. , PERCENTAGE
OF HOURS OVER
TOTAL REQUIREMENT
IMPLEMENTATION OF
PASSIVE STRATEGIES
FOR EACH LOCATION.
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5. Repository of solutions
The repository of solutions consists of 57 strategies for application at
different levels of action where social activities take place. Generally,
they have been divided into three categories, usage patterns, passive
strategies, and active measures.
Firstly, it starts by carrying out a scan of strategies at individual behavior
level linked to actions at the physical level which, due to the lack of
comfort, evolve into passive actions on the immediate surroundings such
as the household, the building, and the urban environment.
It is well known that if passive measures are not sufficient, active
measures are used. In this regard, not all households have access
to them, and therefore, this study has focused on the reduction of
consumption within the home and the provision of information on the
possibility of optimizing energy bills.
Individual strategies cards have been developed for each of the strategies
in which qualitative information has been included as a guide for the
application of each of them. It is important to note that many of them
require technical advice to be applied efficiently. The contents of the cards
will be described below to facilitate reading.

FIGURE 48 EXAMPLE OF
STRATEGIES CARDS.

As the image shows (Figure X), both the category to which the named
strategy belongs, and the level of action are identified in the upper band.
For the informative detail, a series of sections can be seen, together with
an image placed on the right. The items are as follows:
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General description: This section will provide a brief description of the
measure, detailing the most relevant characteristics. It is worth noting
that for many of them there may be more than one variable.

Advantages: The most relevant advantages related to the general theme
of improving thermal comfort in the summer season will be provided.

Disadvantages : As in the advantages section, the most relevant
disadvantages related to the general theme of improving thermal comfort
in the summer season will be provided.

Impact: A range of impact has been established, consisting of high,
medium, and low, which is expressed using a figure.
Low

Medium

HIgh

Reiteration: A range of reiterations has been established that consists
of determining whether the measure has a single action or whether
it requires periodic or continuous reiteration. It is expressed using a
figure.
Punctual

Periodical

Continuous

Expertise: The objective of this section is to guide the reader as to
whether a strategy requires skilled labor or whether it could be carried
out by households.

Winter application: The aim of this section is to guide the reader as to
whether a strategy could also be applied and/or used in the winter period
in pursuit of the same objective.
Yes

Neutral

No

Recommendations: The last section of the card consists of a series
of important recommendations regarding the implementation of the
strategy.

5.1. Usage patterns
The usage patterns category includes actions that involve the users
and their actions on a physical level as well as their interaction with the
functioning of their most private and immediate environment, such as the
dwelling or any space that is constantly occupied by them.
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5.1.1. Personal behaviour
Regarding the personal behavior category, a list of six strategies has been
included, mainly aimed at mitigating the impact of high temperatures
by intensifying actions to avoid possible heat stroke and therefore the
negative consequences on health, especially in vulnerable populations
such as the elderly, infants, pregnant women, and people with pathologies.
This list includes strategies such as hydration, light clothes, light meals,
showers, physical activity, and exposure to the sun.

5.1.2. Use patterns
In the category of strategies for usage patterns, a total of ten strategies
have been listed, mainly aimed at pointing out good practices during the
summer period and the impact of actions within the home to keep living
spaces comfortable in the face of exposure to thermal extremes. Within
this list are strategies such as cross ventilation, night ventilation, sun
shading, etc.

5.2. Passive measures
Passive cooling measures connect refrigeration with energy saving
needs. To do so, they make use of natural phenomena -such as
temperature differences during the day and the night, thermal mass of
materials, or thermal stability of underground soils- to incorporate it into
a bioclimatic design, at different scales. In this report, we have divided
passive measures into three big scales: urban, building, and housing.
Each scale is interrelated with the other two, and some measures can
be assigned to more than one scale. For example, urban greenery can
affect the building scale, when trees project shadow on to the building’s
envelopes. What mainly differences one scale to another is the modes
in which they can be designed and/or modified. Urban scale measures
normally depend on urban plans and programs (for example, reduction
of car usage reduction), building scale depends on architectural design,
and the housing scale is closely related to dweller activities.

5.2.1. Urban level
Urban passive cooling strategies can be divided into four categories:
surfaces replacement, promoting blue and green infrastructure,
enhancing natural ventilation corridors, and incorporating auxiliary
shading systems to the urban scape. Urban surfaces can be replaced by
means of decreasing its heat absorbance and inertial mass. To help the
buildings to reduce internal temperatures by using natural ventilation at
night, it is important to reduce the thermal inertia of the urban surfaces.
When thermal inertia is high (for example, in dense built environments),
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temperatures don’t decrease at night, as materials are expelling heat
to the urban atmosphere. Using light-colored also helps to reduce the
absorbance of heat in the urban surfaces, by reflecting sunlight to higher
levels of the atmosphere. Furthermore, urban greenery helps decrease
temperatures by the double effect of solar shading and evaporative
cooling due to the evaporation of moisture contained in the tree foliage.
Blue infrastructure, from fountains to irrigation systems, generates the
same kind of passive cooling effect. Other urban-scale strategies are
pointed out in this catalogue, such as those oriented to direct sunlight
obstruction and natural ventilation promotion.

5.2.2. Building level
Buildings take advantage of urban cooling measures, incorporating
fresh air from the urban atmosphere into the building. Natural ventilation
stands out as the most important strategy for passively lowering internal
temperatures. To generate nice natural ventilation, facing openings are
desirable, set-in opposite sides of the building spaces. Also, patios can
contribute to this measure, as temperatures tend to be lower due to the
little contribution of sunlight. Another passive cooling measure that is
relevant on the building scale is the use of thermal inertia by strategically
incorporating high density materials. These materials, when kept out of
direct solar radiation, cool down at night and help to maintain the interior
spaces at lower temperatures during the day. Again, the vegetation
incorporated into the building is important due both to its shadowing
and evaporative cooling effects.

5.2.3. Housing level
Inside the dwellings, there are also some passive strategies that can
be highlighted. The most important part in reducing solar gains (the
increasing of temperature due to direct solar light) is to protect the
openings from sunlight. By using awnings, blinds, shutters, and other
shading elements, this can be achieved. Also, improving the glazing
characteristics helps to protect the interior spaces from overheating in
summer, and provide better isolation. Vegetation can also be introduced
to housing spaces, refreshing the atmosphere through the effect of
evaporative cooling.

5.3. Active measures
Sometimes, passive measures are insufficient to provide comfort
temperatures, especially during heatwave events. Active measures help
cool the spaces, by incorporating external energy into cooling devices.
Regarding the housing scale, AC systems are frequently used to rapidly
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decrease internal temperatures. The problem with the usage of this type
of technology is that they contribute to the UHI effect by expelling hot
air into the urban atmosphere, named anthropogenic heat. Other active
measures are related to decreasing the usage of energy in the house, by
choosing efficient equipment and lightbulbs.

5.3.1. Consumption patterns
As noted in the previous paragraph, active measures mostly concern the
use of housing technologies. An important part of energy improvement
is related to the choice of energy efficient equipment, but another part
depends directly on the use of the equipment. Through responsible
consumption, savings can be made to reduce the energy bill. Furthermore,
prioritizing passive means of cooling (for example, using natural night
ventilation instead of AC systems) favors the same objectives.
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Personal behaviour

1

Hydration

Level of action:
Personal

Description:

Drinking water is one of the most important habits during hot
periods of time.
Advantages:

Body thermal regulation.
Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Keep cool and hydrated drinking water regularly, and avoiding
sugary, alcoholic or caffeinated drinks.

Personal behaviour

2

Light clothes

Level of action:
Personal

Description:

Light-coloured clothes made of transpirable materials provide
hygrothermal relief and help the body to regulate its temperature.
Advantages:

Providing sun protection, reduces heat absorption and helps
release the body heat.
Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Wear light clothing. Transpirable materials are cotton, linen or
natural silk. Cover your head with a hat or cap and wear sunglasses to protect your eyes from sun exposure.

44

COOLTORISE

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Repository
of solutions

Personal behaviour

3

Light meals

Level of action:
Personal

Description:

Fresh and light meals decrease metabolic rates and prevent
from suffering heat strokes.
Advantages:

Reducing the body’s heat generation during the digestion. Also
reducing the heat generated while cooking. Light meals might
help saving energy and their preparation is usually faster.
Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Prioritise the consumption of fresh fruit and vegetables as they
contain a high percentage of water in their composition, helping
the body’s hydration and good nutrition.

Personal behaviour

4

Showers

Level of action:
Personal

Description:

Short and cold showers help to cool down the body and reduce
the usage of water during drought periods
Advantages:

Lowering body temperature, providing a relief feeling and increase thermal comfort.
Disadvantages:

They might lead to an increase of water consumption.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Avoid using very cold water, since this can trigger the generation of body heat. Prioritise showers over baths.
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5

Physical activity

Level of action:
Personal

Description:

Physical activity is recommended in the early hours of the day
to promote healthy habits and prevent from overheating risk
Advantages:

In the morning, the lowest temperatures of the day prevail. Solar
radiation is minimum since it is mostly blocked by buildings and
trees. Physical activity in the morning helps regulate the circadian rhythm.
Disadvantages:

Early morning physical activity can reduce sleep time or alter
sleep patterns.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Avoid going out and performing strenuous activities during the
hottest time of the day. Modifying activity habits and schedules
might help avoiding the exposure to urban overheating.

Personal behaviour

6

Sun exposure

Level of action:
Personal

Description:

Sun exposure can be harmful during the hottest hours of the
day. By reducing it and staying-walking in shadow spaces, we
Advantages:

Disadvantages:

Exposure to high temperatures during peak hours can lead to
heat stroke, which can cause health damage.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

If it is mandatory to stay outdoors, stay in the shade, wear
heat-recommended clothing, apply appropriate sunscreen to the
skin, drink water regularly, eat lightly and cool your head.
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7

Natural cross ventilation

Level of action:
Use patterns

Description:

-

Advantages:

Disadvantages:

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Personal behaviour

8

Night hours ventilation

Level of action:
Use patterns

Description:

Natural ventilation produced during the hours of lower outside
temperature (night and early morning).
Advantages:

Air renovation. Ventilating off-peak times lowers the temperature inside the house, allowing the heat accumulated on the
walls during the daytime hours of high temperatures to dissipate.
Disadvantages:

In the situation where there is no considerable drop in outside
temperature, the expected effects may not occur.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

and windows. Avoid sudden and abrupt closing of openings.
Close windows and doors when outdoor temperature are high.
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9

Domestic appliances

Level of action:
Use patterns

Description:

Use of kitchen appliances during the summer period.
Advantages:

Reducing the use of appliances that increase heat loads helps
to reduce internal gains and therefore cooling needs.
Disadvantages:

Higher levels of indoor overheating, increasing discomfort levels.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Adjust food production habits in the household according to the
season. Use electrical appliances that do not produce thermal
a short period of time.

Personal behaviour

10

Fan

Level of action:
Use patterns

Description:

An element used to promote the movement of indoor air. It can
faces and as a mobile element.
Advantages:

Decreasing the thermal sensitivity. Improving thermal comfort.
Favoring the movement of indoor air.
Disadvantages:

This is not a suitable strategy if the air temperature is above
produce a cooling sensation.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Do not obstruct the fan and place it at the greatest linear distance from the room. Do not use the fan if the air temperature is
above 32°C.
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Personal behaviour

11

Sun protection

Level of action:
Use patterns

Description:

Use sun protection elements to prevent overheating of indoor
and outdoor living spaces.
Advantages:

Blocking solar radiation and preventing from overheating. The
use of shutters, awnings and blinds is compatible with natural
ventilation.
Disadvantages:

Keeping shutters closed all day could increase the energy consumption associated with lighting.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Identify the path of sunlight and its incidence on the building envelope and, based on this analysis, use solar protection according to the orientation. Blinds and curtains are used for lighting
control rather than confort temperature control.

Personal behaviour

12

Air-conditioning filter

Level of action:
Use patterns

Description:

Advantages:

Disadvantages:

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:
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13

Household use schedule

Level of action:
Use patterns

Description:

Knowing the periods when spaces will or will not be used in
order to ensure the correct thermal conditioning.
Advantages:

Improving thermal comfort. Prevents indoor overheating.
Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

If a dwelling is unoccupied during the peak heat hours, ensure
that the shutters are closed to prevent indoor overheating.

Personal behaviour

14

Wetting curtains

Level of action:
Use patterns

Description:

Wet curtains and combine with natural ventilation.
Advantages:

Facilitating the evaporative cooling process. Improving thermal
comfort.
Disadvantages:

May cause damage to the blind fabric. Can lead to increased
water consumption in the household.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Moisten the curtain and hang it up wet. Use easily installed curtains. Combine this action with ventilation.
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etting oor

Level of action:
Use patterns

Description:

Moistening horizontal surfaces such as indoor and outdoor
Advantages:

Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

-

Personal behaviour

16

vegetation irrigation

Level of action:
Use patterns

Description:

The watering of vegetation around the openings of the hose,
together with natural ventilation, facilitates the evaporative
cooling process.
Advantages:

Improving indoor comfort due to the presence of vegetation and
its irrigation, that facilitates the evaporative cooling process.
Disadvantages:

The measure focuses on the irrigation of vegetation but not on
the accumulation of water as these could accumulate heat and
emanate bad smells.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

51

Repository
of solutions

COOLTORISE

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Passive measures

17

New tree planting

Level of action:
Urban

Description:

Trees provide general shading and consecuent reduction of
solar energy gains. They also allocate water in their foliage, that
acts as a cooling agent when evaporating.
Advantages:

Increasing evaporative cooling and shading, thus reducing
temperatures at street level. Filtering air pollutants. Increasing
quality of life, urban climate, water retention, urban biodiversity
and urban aesthetic.
Disadvantages:

Possible light reduction on lower building storeys. Increase in
real estate prices due to improving urban environmental and
maintenance. May increase water consumption related to irrigation.
Impact:
Reiteration:
Expertise:
Winter application:

Recommendations:

Requires periodic maintenance. New planting trees should only
be species appropriate to climate and site. It is very important
not to create a “tunnel effect” by planting extensive vegetation
in rows on narrow streets, increasing both pollutant concentrations and air temperature due to lack of ventilation.

Passive measures

18

Existing tree stock

Level of action:
Urban

Description:

Existing trees can also promote urban cooling actions when
restored, mantained and cared for.
Advantages:

Increasing evaporative cooling and shading, thus reducing
temperatures at street level. Filtering air pollutants.Increasing
quality of life, urban climate, water retention, urban biodiversity
and urban aesthetic.
Disadvantages:

Possible light reduction on lower building storeys. Increase in
real estate prices due to improving urban environmental and
maintenance. May increase water consumption related to irrigation.
Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Require periodic maintenance and review of systems and tree
protection measures in place.
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Hedge or Shrubs

Level of action:
Urban

Description:

Not only big trees generate passive cooling effects. Low size
vegetation such as hedges or shrubs can allocate water in their
leaves and provide freshness to the ground level.
Advantages:

Increasing quality of life, urban climate, water retention, urban
biodiversity and urban aesthetic. Shrubs are faster and cheaper
to replace.
Disadvantages:

Visual obstruction of parallel pedestrian or cycle paths. Costly
maintenance.
Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Require periodic maintenance. Existing planting require review
of systems and tree protection measures in place. New planting
trees should only be species appropriate to climate and site.

Passive measures

20

Grass or meadow

Level of action:
Urban

Description:

Similar to hedges, planting subtrates act as a cooling agent by
providing permeable substrate.
Advantages:

Increasing quality of life, urban climate, water retention, urban
biodiversity and urban aesthetic.
Disadvantages:

Lack of space on pavements. High maintenance. May increase
water consumption related to irrigation.Because of existing installations (gas, power lines, etc.) it is often impossible to plant
trees or shrubs.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Require periodic maintenance. Street verges should be at least
2 m or wider to have an impact on climate.
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Unplanned vegetation

Level of action:
Urban

Description:

Natural unplanned vegetation can emerge when retiring heavy
concrete soils and asphalt, which increase urban warming phenomenon. By substituting dense elements by those permeable
and less massive, overwarming is reduced.
Advantages:

Increasing water retention and urban biodiversity.
Disadvantages:

Associated with untidiness. Invasive plant species can occur or
dominate.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Awareness-raising measures necessary to increase acceptance.

Passive measures

22

Concentrated gardens

Description:

By concentrating planting of different species, different objectives can be achieved: temperature reduction at different
heights, water retention and permeability in the soil and the
increasing of biodiversity
Advantages:

Increasing quality of life, urban climate, water retention, urban
biodiversity and urban aesthetic. Recreation spaces.
Disadvantages:

Costly maintenance.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Require periodic maintenance. New planting trees should only
be species appropriate to climate and site.
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Plant pots

Level of action:
Urban

Description:

Empty pots can be use as spaces to promote greenery
Advantages:

Urban aesthetic. Temporary and movable. Increasing water
retention and urban biodiversity.
Disadvantages:

High maintenance. Frost protection necessary. Visual obstruc-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Maintenance and irrigation are required.

Passive measures

24

Rainwater detention

Level of action:
Urban

Description:

Water can act as a cooling agent by evaporating. When water
evaporates, it captures energy from the envinonment, decreasing temperatures. Rainwater retention and storage helps to
reduce water and energy consumption.
Advantages:

versity. Helping to decrease urban temperatures.
Disadvantages:

Structural and precautionary actions are needed.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Capturing and storing rainwater requires a lot of management
and planning.
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Permeable soils

Level of action:
Urban

Description:

Permeable soils help to reduce water waste.
Advantages:

Relieving drainage loads in the event of heavy rainfall. Mitigatter to soil, plants and groundwater. Increasing air quality and
biodiversity.
Disadvantages:

Increased humidity in places where this could not be desirable.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Require rainwater management and planning.

Passive measures

26

Water fountain

Level of action:
Urban

Description:

Fountains help to reduce temperatures. Water bodies can have
a negative effect in terms of passive urban cooling, as their
thermal intertia is higher to the surroundings. By fragmentating
water into smaller particles, they become easier to evaporate
and produce cooling effects.
Advantages:

Increasing urban aesthetic. Reusing rainwater.
Disadvantages:

High maintenance and construction costs

Impact:

Reiteration:

Expertise:

Recommendations:

Require compliance with health regulations.

56

Winter application:

COOLTORISE

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Repository
of solutions

Passive measures

27

Sprinkler irrigation

Level of action:
Urban

Description:

lower parts of the urban atmosphere.
Advantages:

tures.
Disadvantages:

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

ance with health regulations.

Passive measures

28

Diffusers

Level of action:
Urban

Description:

Diffusers play a similar role to fountains, adding direct skin
cooling if locatted over pedestrians.
Advantages:

Improving thermal confort.
Disadvantages:

Increased humidity in places where this could not be desirable.
May increase drinkable water consumption.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Require compliance with health regulations.
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Shading open-air spaces

Level of action:
Urban

Description:

The highest rates of energy gains of dwellings in summer are
due to solar heating, in temperate climates. By incorporating
solar obstruction elementssuch us sunshading, pergolas and
awnings, an important reduction of overheating risk can be
achieved.
Advantages:

for pedestrians.
Disadvantages:

High maintenance. Depending on the shading element, it may
interfere with ventilation. Could suffer vandalism.
Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Requiere periodic maintenance. Remove in winter period.

Passive measures

30

Pavement painting

Level of action:
Urban

Description:

Large dark urban surfaces on hot days cause high heat absorption and the stored heat is released at night, preventing densely
built-up areas from cooling down. Painting surfaces with light
colours could reduce heat gain.
Advantages:

Increasing quality of life, urban climate and urban aesthetic.
Some materials could help to absorb and evaporate water.
Disadvantages:

discomfort to the immediate environment.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

rounding buildings. Ensure compliance with urban signage
regulations in the intervention areas. Use permeable materials
to favour water absorption.
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Pavement replacement

Level of action:
Urban

Description:

and tend to heat up slightly less during the day than asphalt
areas.
Advantages:

design it could improve urban aesthetic.
Disadvantages:

May be costly. Materials could not meet accessibility criteria

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

als of potential reuse

Passive measures

32

Green walls

Level of action:
Building

Description:

Green walls can act both as overheating mitigation features -by
solar obstruction- and as passive coolers -by means of evaporative cooling
Advantages:

Increasing water retention, urban biodiversity and urban aesthetic.
Disadvantages:

Depending on vegetation may require ground contact. May
increase water consumption related to irrigation.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Vegetation require periodic maintenance. Provide wall maintenance.
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Green roofs

Level of action:
Building

Description:

Greening the building’s envelope (roofs and facades) serves as
a thermal buffer, protecting the construction from solar gains
and providing a fresh “skin” due to evaporative cooling of the
water that is located in the plants
Advantages:

Protecting the roof from UV radiation. Improving thermal confort in rooms directly beneath the green roof during summer.
Increasing quality of life, urban climate, water retention, urban
biodiversity and urban aesthetic. Recreation spaces.
Disadvantages:

High construction costs. Possibly not suitable for heritage conservation. May increase water consumption related to irrigation.
Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Vegetation require periodic maintenance. Provide roof maintenance.

Passive measures

34

Green facades

Level of action:
Building

Description:

Green facades can act both as overheating mitigation features
-by solar obstruction- and as passive coolers -by means of evaporative cooling
Advantages:

Increasing thermal insulation. Filtering air pollutants. Increasing
quality of life, urban climate, water retention, urban biodiversity
and urban aesthetic.
Disadvantages:

High construction costs. Possibly not suitable for heritage conservation. May increase water consumption related to irrigation.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Vegetation require periodic maintenance. Provide wall maintenance.
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Crossed ventilation

Level of action:
Building

Description:

One of the best strategies in dry and temperate climates is
ing, when temperatures are the lowest. For this strategy to work
in the best way, openings must face each other and chimney
ventilation should be enhanced.
Advantages:

Renovation of air. Improving thermal comfort. Indoor overheating reduction.
Disadvantages:

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Promoting passive cooling designs at building level. Ensure
communication between bottom and top of the buildding.

Passive measures

36

Installation of external insulation
systems

Level of action:
Building

Description:

External wall cladding with thermal insulation.
Advantages:

Improving envelope thermal performance. Reducing air- conditioning energy consumption.
Disadvantages:

Possibly not suitable for heritage. High construction costs. As a
summer season measure its effect may be limited, if not combined by passive cooling measures.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Technical advice is required. it is recommended to have carried out accessibility works in order not to break the tightness
achived in the future.

61

Repository
of solutions

COOLTORISE

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Passive measures

37

Facade painting

Level of action:
Building

Description:

Large dark building surfaces on hot days cause high heat
absorption and the stored heat is released at night, preventing
densely built-up areas from cooling down. Painting surfaces
with light colours could reduce heat gain.
Advantages:

Reducting air conditionings needs. Improving indoor thermal
confort, thus increasingquality of life.
Disadvantages:

heat gains during winter season.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Using light-coloured surface materials with a low thermal mass.
Combine this action with other passive ones.

Passive measures

38

Roof painting

Level of action:
Building

Description:

Large dark building surfaces, such as roofs and facades, on hot
days cause high heat absorption and the stored heat is released
at night, preventing densely built-up areas from cooling down.
Painting surfaces with light colours could reduce heat gain.
Advantages:

Reducting air conditionings needs. Improving indoor thermal
confort, thus increasingquality of life.
Disadvantages:

heat gains during winter season.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

ity to dissipate the heat more quickly to the environment than
conventional materials. Combine this action with other passive
ones.
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Self-supporting wall cladding
with thermal insulation

Level of action:
Housing

Description:

Interior wall cladding with a laminated plasterboard system.
These are assembled on galvanised steel substructure between
which the thermal insulation, usually rock wool with moisture
barrier, is placed.
Advantages:

Improving envelope thermal performance.
Disadvantages:

Loss of interior space and reinstallation of electricity (boxes
and mechanisms).

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Technical advice is required. A condensation study is recommended in case it is necessary to incorporate a vapour barrier.

Passive measures

40

Direct thermal insulated wall
cladding

Level of action:
Housing

Description:

Interior cladding with laminated plasterboard system with builtin thermal insulation (EPS, mineral wool, cork). Applied directly
on existing walls.
Advantages:

Improving envelope thermal performance. Quick implementation.
Disadvantages:

Loss of interior space and reinstallation of electricity (boxes
and mechanisms). As a summer season measure its effect may
be limited, if not combined by passive cooling measures.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Technical advice is required. A condensation study is recommended in case it is necessary to incorporate a vapour barrier.
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Blown-in cavity insulation

Level of action:
Housing

Description:

the air chamber with (40 mm average thickness).
Advantages:

Low impact of construction work on housing. Quick implementation.
Disadvantages:

The installation of the measure could be done from the inside
of the house or from the outside, depending on the location of

measure its effect may be limited, if not combined by passive
cooling measures.
Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

ried out to check the interior condition of the air chamber.

Passive measures

42

Continuous painting

Description:

Breathable mineral-based paints.
Advantages:

Quick and easy installation.
Disadvantages:

Limited impact.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Washable paint to be applied in three coats by roller. In case of
plaster substrates a primer coat must be applied. Avoid synthetic-based paints.
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Replacement of openings

Level of action:
Housing

Description:

Aluminium frames with thermal break or PVC, 4/16 Argon insulating double glazing + We/4 low emissive + solar control, with
PVC shutter box and aluminium shutter slats.
Advantages:

Disadvantages:

It can be costly.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

If aluminium windows are used, give priority to windows with
thermal break.

Passive measures

44

Double openings

Level of action:
Housing

Description:

Sliding door and window frames made of aluminium with or
without thermal break in white with 4/8/4 transparent double

Advantages:

Disadvantages:

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:
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Roller shutter box insulation

Level of action:
Housing

Description:

Installation of thermal insulation (EPS) inside the shutter box.
Advantages:

Quick and easy installation. Limited thermal gains and losses.
Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Place the material on the inside front of the roller shutter box.
thermal insulation of the box.

Passive measures

46

Weatherstrip

Level of action:
Housing

Description:

Strip, usually of plastic material, which is placed on doors and
windows.
Advantages:

Disadvantages:

Limited impact

Impact:

Reiteration:

Recommendations:

Clean the adhesion surfaces.
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Disused gas vents in facades

Level of action:
Housing

Description:

Cover pre-existing gas vents using thermal insulation foam.
Advantages:

Low impact of construction work on housing. Quick implementation.
Disadvantages:

-

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

If possible, remove the grids and seal the inner side of the hole.

Passive measures

48

Blinds

Level of action:
Housing

Description:

tive curtain located on the outside of the dwelling.
Advantages:

Improving aesthetics and lighting control.
Disadvantages:

The cost may be higher depending on the material and size of
the curtain. It does not prevent solar radiation from penetrating
through the window.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

sible in summer conditions. In the case of opaque curtains, it is
advisable to have a double curtain to allow light to pass through
during the day.
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Awnings

Level of action:
Housing

Description:

Awning with two supports and aluminium structure, in white,
manual arm, with acrylic fabric.
Advantages:

Avoiding solar gain while maintaining illumination. Mobile
measure adaptable to weather conditions and needs.
Disadvantages:

Dirt (lighter shades) and aging (darker shades)

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

Install on façades where it is necessary to protect from sunlight
after a study of solar obstructions. Separate from the façade for
air circulation. Use light colours for better performance.

Passive measures

50

Indoor / Outdoor shadow elements

Description:

Exterior shutter made of wood, aluminium, steel or PVC with

Advantages:

-

Disadvantages:

Impact:

Reiteration:

Recommendations:

-
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Shutter

Level of action:
Housing

Description:

Rolling shutter with 60 mm high extruded aluminium security
slats, white, equipped with shaft, discs, capsules and all its accessories, with manual operation by means of belt and catcher.
Advantages:

Privacy control and adjustable sunlight barrier.
Disadvantages:

If the shutter box is not well insulated, thermal losses and gains
can occur.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

It is important to make a good external seal to prevent moisture
roller shutter box must have a slope and a drip tray for water
drainage.

Passive measures

52

ol r control fil

Level of action:
Housing

Description:

Advantages:

Disadvantages:

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:
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Vegetation

Level of action:
Housing

Description:

Vegetation placed indoor or outdoor. Extendable window support for placing of pots with vegetation.
Advantages:

Simplicity of installation.
Disadvantages:

Limited impact.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

-

Active measures

54

Air-conditioning use

Description:

Make conscious use of air-conditioning equipment by setting
the temperature to around 25 °C.
Advantages:

Possibility to control indoor thermal comfort conditions.
Disadvantages:

High energy consumption. Does not guarantee indoor air renewal.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

It is recommended to not set the air conditioning temperature to
very low temperatures to avoid a high indoor/outdoor contrast.
Keep windows and doors closed to prevent leaks. Do not expose the thermostat of the equipment to nearby heat sources.
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Lighting

Level of action:
Housing

Description:

Use of LED or energy-saving lightbulbs.
Advantages:

Reducing of electricity consumption. Reduction of internal thermal loads.
Disadvantages:

Higher costs.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

-

Active measures

56

Energy consumption measuring

Level of action:
Housing

Description:

Use of electricity consumption measuring devices.
Advantages:

of programming the switching on and off of electrical appliances.
Disadvantages:

Some models may require more advanced technological knowledge.

Impact:

Reiteration:

Expertise:

Winter application:

Recommendations:

ming the switching on and off of equipment such as electric
water heaters or air-conditioning units.
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Equipment performance

Description:

Advantages:

Disadvantages:

Impact:

Reiteration:

Recommendations:
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6. Energy bills

Not all households have an air conditioning system, and it is known that
energy poor households make a restrictive use of heating and cooling
as they cannot afford associated energy bills. These materials aim to
help households with their own energy bills reading and make them
understandable. By reviewing tariffs and knowing their energy rights and
social tariffs available, potential beneficiaries can request them and build
their own criteria on which services and costs can modify to save money
and energy. In this solution, key strategies to optimize energy bills and
access to social tariffs are explored.
The guides are designed following this structure:
1. The first section includes a state of art of energy market for each
location, explaining how the energy gets homes, and how energy
prices are set. By reviewing how energy is generated, distributed, and
commercialized and explaining how energetic markets work, households
understand the whole energy system and how does each part affect
directly or indirectly to their energy bills.
2. Energy bills images both sides are included, identifying, and explaining
each part.
3. Information about energy rights and opportunities is included.
Here, social tariffs, energy bonus, and other resources are showed,
incorporating required documentation and criteria. A list of main contacts
and information points, if available, are given.
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Energy bills. Bulgaria
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to reduce cooling needs
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Energy Bills

Electricity

Electricity market.
The electricity market in the Republic of Bulgaria is in the process of
gradual liberalization, which started in 2004 and continues even today.
It consists of two segments, a segment with regulated prices and a
segment with freely negotiated prices, or the so-called free market.
Regulated electricity market (with fixed prices – regulated by the
State), and
Fully liberalized electricity market

Regulated market of electricity in Bulgaria
In the regulated segment, electricity prices are defined by the Energy
and Water Regulatory Commission (EWRC), which is a state body, and
consumers are served by end suppliers (subsidiaries of electricity
distribution companies) distributed on a territorial basis. Currently, this
segment includes only household consumers (households). From 1st
of July 2021, all business consumers were positioned onto the free/
liberalized market. Therefore, only household consumers remained on
the regulated market. The main electricity supplier for households in
the region of Pazardzhik is the Austrian company EVN. It is the same in
both target pilot territories in Bulgaria, Pazardzhik and Peshtera, there is
practically only one supplier of electricity (EVN) and only one supplier of
natural gas (Overgas).

Liberalized (free) market of electricity in Bulgaria
In the free segment, customers can change their electricity supplier
without being affected by their geographical location. Consumers
continue to pay for transmission and access to the grid to which they
are connected (there are two types of grid: transmission or distribution).
In the free market, the EWRC does not determine the price of electricity.
The Commission only has the role of a regulator that monitors market
participants. It has the power to determine the Electricity Trading Rules
(ETS), the amount of network charges, and the «Liabilities to society»
taxation. Electricity on this market is purchased from traders, industrial
end users, and network operators at freely negotiated prices and / or from
the platforms of the Bulgarian Independent Energy Exchange (BIEE).
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2. Data of issue.
3. Personal data.
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5. Payment methods.
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F I G U R E 49 I N VO I C E F O R
ELECTRICITY SUPPLY (P.1).
BULGARIA
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8

6. Detailed statistics
7 and 8. Aditiona taxes
imposed.

FIGURE 50 INVOICE FOR
ELECTRICITY SUPPLY. (P.2)
BULGARIA
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Electricity invoice.
1) Recipient of invoice and address of the recipient – this is normally the
owner of the real estate (house, flat, etc.).

2) Date of issue and maturity data: the maturity date is very important,
because a user must pay the bill until this date. After this date, there is
a 10-day period, where delay interests can be imposed, and the supplier
of electricity can warn the recipient. If the recipient does not pay his/her
bill again, then follows a cutoff from the grid.

3) Some personal data related to the ‘Client ID number’ - with this number,
the customer is identified in front of the supplier. This box also contains
information about the address of consumption. It can be different from
the address of the recipient of the invoice. It also contains information
about the reporting period, which is normally one month.

4) This is the core part of the bill, showing the number of kWh of
electricity consumed during the reporting period, and the total costs for
the consumed electricity. It also contains information about the different
taxes imposed on the consumer. In the case of the liberalized market,
these additional taxes are:
- Obligation to society fee
- Excise duty
- Administrative service fee
- Transmission through the electricity distribution network
- Transmission and access through / to the electricity distribution
network
- Access to the distribution grid
Then 20% of VAT is imposed, and the end rows show if some
compensations are imposed or not. Due to extremely high electricity
prices at the beginning of 2022, the Bulgarian Government took an
emergency decision to compensate end users on the liberalized market
for a period of 3 months.

5) Section 5 of the invoice explains the different ways and methods of
payment such as bank account payment, cash terminals, online payment
methods, etc. Consumers can choose the most convenient way of paying
their monthly bill. At the end of this section, a date is indicated - the final
payment date (maturity date), and a warning statement in bold, which
says: “If that maturity date is not respected, 10 days after it the electricity
supply could ceased”.
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6) Some detailed statistics of the consumption is shown there, such as
number of kWh consumed, how many of them were during the day tariff
and how many of them are from the nearby tariff. The night tariff starts
at 10 p.m. and continues until 6 a.m. Normally, the price of the night tariff
is lower than the price of the daily rate. However, in the case of liberalized
market, the contracted price is only one, and it is not affected by night or
daily consumption.

7) and 8) explain some additional taxes imposed on the consumer such
as the obligation to society fee, excise duty, administrative service fee,
etc., and how these fees are calculated based on the number of kWh
consumed.

Resources and information about rights and opportunities
Since Bulgarian households are still positioned on the regulated market, there are no social tariffs yet.
However, the Bulgarian government works on the implementation of social policy with reduced rates
of electricity for vulnerable groups of citizens once the market becomes completely liberalized.
The vulnerable groups proposed in the draft version of the Regulation for social tariffs of electricity
are the following:
-

Citizens over the age of 70 years, living alone and receiving income only from pensions up

to the amount of the determined poverty line in the country for the respective year.
-

Persons with more than 90% reduced working capacity and with appointed extra care.

-

Families with children with disabilities and with appointed extra care.

-

Persons and families who receive targeted heating assistance under the Social Assistance

Act.

The defined aid will cover the necessary basic electricity needs for households, respectively:
-

Up to 100 kWh per month for a person / household using the services of central heating or

natural gas for domestic water heating, or
-

Up to 150 kWh for a person / household using an electric hot water boiler, outside the heating

needs.

Other nonfinancial measures, which will aim to protect vulnerable consumers include:
-

Creating a register of vulnerable customers who could not be cut off from the electricity

grid due to their health condition – for people with life-sustaining equipment in their homes (leading
role of the Ministry of Health).
-

Prohibition to cut off the electricity supply during the winter period for a period of 30 days

after the set final date for payment for persons with over 90% of reduced working capacity, and with
appointed extra care.
-

Opportunity for debt restructuring.

-

Communication campaign.

-

Impartial and reliable tools, on-line platforms, and other tools for comparing the prices of

different electricity suppliers.
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-

Code of Ethics – rules for the good behavior of suppliers in relation to the supply of

electricity.

The supply of electricity is carried out based on a contract concluded under general conditions between
the owner of the property (household) and the respective electricity distribution company. Pursuant
to this contractual legal relationship, the parties assume several rights and obligations, and the main
obligation of the electricity distribution company is to supply electricity and the consumer – to pay
its value. If the electricity distribution company does not fulfill its obligations for electricity supply, if
there are no objective reasons for this, such as force majeure, the company is liable for failure to fulfill
its contractual obligation and owes compensation for damages based on Art. 82 of the Obligations
and Contracts Act.
Compensation for failure to comply with the obligation to supply electricity is due to all direct and
immediate damages resulting from failure to comply with the obligation. This compensation covers
both property and no property damages.
The situation is like the contractual relations related to water and gas supplies. In case the respective
provider does not supply at all or does not provide quality service for which the supplier is responsible,
the latter, on a contractual basis, owes compensation for non-performance of its contractual
obligations. The affected consumers can claim both pecuniary and nonpecuniary damages.
Cut off electricity due to overdue invoices.
If a citizen does not pay their electricity bills within the maturity date, then the electricity supply
company gives another 10 days to inform the citizen about overdue invoices. If the citizen does not
pay again, then the company can cut the electricity supply to its client. In case of such a situation, the
electricity supply can be restored only after the reasons that led to this situation are resolved, that is,
payment of overdue invoices and payment of a connection fee for recovery. The company offers two
options, express and ordinary. When paying for express recovery (the fee is 38 BGN), the recovery of
electricity takes up to 6 astronomical hours, and for the regular one (cost of fee is 19 BGN) – up to 12
o’clock on the next working day.
Main contacts:
The company that supplies electricity on the regulated market (to households) is EVN. The following
contact details can be used by their customers in the Peshtera and Pazardzhik municipalities.
-

For electricity supply and services: Tel. 0700 1 7777 – Monday to Friday, from 8 am to 5

pm.
-

For network issues and lack of supply: Tel. 0700 1 0007 (+359 32 970007), 24 hours, 7

days a week.
-
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Gas market.
Currently, both markets exist in Bulgaria: a regulated market and a free/
liberalized market, but Bulgaria depends entirely on one source of supply.
Local production is minor and there are no reversible connections to
neighboring countries. These factors determine the uncertainty of supply,
as well as insufficient competition on the gas market.
Overgas Networks SA serves the largest number of customers - 57,816,
which represents 66% of all natural gas consumers in the country,
followed by Aresgaz SA (successor of Rila Gas SA and CTK AD) with
11,615 consumers, who represent 13% of all natural gas customers,
Sevlievogaz-2000 SA with 4,609 consumers or 5.3% of the total number,
Balkangaz 2000 AD with 4,065, which is 4.7%. The total number of gas
distribution companies’ consumers in 2016 increased from 81,620 in
2015 to 87,274, which is an increase of almost 7% in one year. The number
of household customers increased by 7% and the number of business
customers by 5%.
The main national gas pipeline passes through the Pazardzhik district
and feeds the towns of Pazardzhik and Peshtera. The total length of
the gas pipeline built on the territory of the district is 69,100 m. Most
industrial companies and those of the public sector in both towns, such
as schools, hospitals, and administration buildings, have been gasified.
The percentage of households, however, that use this type of energy
in everyday life is quite insignificant. The total annual consumption of
natural gas is 19,400,000 normal m3, divided into the following sectors:
industry 58%, public sector 31%, households 11%. Natural gas supply is
carried out by the national utility company Overgas Networks SA.
The maps of the gas distribution network in the municipality of Pazardzhik
and in the municipality of Peshtera are shown below.

Figure 51 and 52 Gas
distribution network in
Pazardzhik city& Map of the
gas distribution network
in town of Peshtera
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1. Personal data.

5

2. ID number
3. Supplu service id.
4. End date for payment
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5. Readings and conversion.
6. Conversion factor.
7. Payment terms.
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8. Quantity of natural
gas consumed.
9. Total price.
FIGURE 53 INVOICE
FOR NATURAL GAS
SUPPLY. BULGARIA
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Gas invoice.
1.Personal data of the citizen/consumer of natural gas.
2.Unique identification number which is used by the company to store
data about the consumer in their database.

3.The supply service is pointed in numbers because this is a monthly fee
that is not dependent on gas consumption.

4.End date for paying the bill without penalties.
5.Readings were measured by the gas metering device at the beginning
and end of the reporting period and recalculated in energy units (MWh)
through a conversion factor.

6.Conversion factor - This parameter is defined by the meteorological and
geographical characteristics of the respective region and is calculated
according to an established methodology of the State Energy and Water
Regulatory Commission.

7.This part of the invoice describes what the payment terms are and what
interest rate is imposed after the maturity date. It also defines the exact
date and time when the connection to the network can be cut because
of an inability to pay the bill.

8.The quantity of natural gas consumed during the reported period,
normally 1 month.

9.The total price represents the sum of values of several services:
-

distribution of natural gas.
supply of natural gas.
transmission through the gas distribution network.
access to the gas distribution network.
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Resources and information about rights and opportunities
There are no social tariffs for vulnerable households to support bills for natural gas.
Similarly, to the supply of electricity, the supply of natural gas is carried out based on a contract
concluded under general conditions between the owner of the property (household) and the respective
gas supplying company. For the Cooltorise pilot region in Bulgaria, this is the company of Overgas
Networks SA. Pursuant to this contractual legal relationship, the parties assume several rights and
obligations, and the main obligation of the gas supplying company is to supply natural gas and the
consumer to pay its value. If the company does not fulfill its obligations for gas supply, and there
are no objective reasons for this, such as force majeure, the company is liable for failure to fulfill its
contractual obligation and owes compensation for damages based on Art. 82 of the Obligations and
Contracts Act.
The compensation for failure to fulfill the obligation to supply natural gas is due to all direct and
immediate damages resulting from failure to fulfill the obligation. This compensation covers both
property and no property damages.

Main contacts:
The company supplying natural gas on the regulated market (to households) is Overgas Networks
SA. The following contact details can be used by their customers in the Peshtera and Pazardzhik
municipalities:
For households in Peshtera municipality:
Address: 13 P. Goranov Street, Peshtera 4550
Fixed number: +359 350 64149
Work time with clients:
Monday-Friday: 08:30 h to 17:30 h. Lunch break: 12:00 - 13:00 h

For households in Pazardzhik municipality:
Address: 30 Bulair Street, Pazardzhik 4400
Fixed number: +359 34 405318, mobile phone: +359 882 173 956
Work time with clients:
Monday-Friday: 08:30 h to 17:30 h. Lunch break: 12:00 - 13:00 h
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Water supply.
The supply of water in the Cooltorise pilot regions in Bulgaria is carried
out by two municipal companies:
For the municipality of Pazardzhik, this is the municipal company
‘Water supply and sewerage services’ Ltd.
For the municipality of Peshtera, this is the municipal company
‘Water supply, sewerage and construction’ Ltd.
The first company services 55 settlements in the municipalities of
Pazardzhik, Septemvri, Lesichovo, and Belovo. In the Municipality of
Pazardzhik the company takes care of the water supply of 32 settlements,
in the Municipality of Septemvri 15, in the Municipality of Lesichovo 7
and in the Municipality of Belovo for the village of Akandzhievo. The total
number of citizens served by «Water Supply and Sewerage Services»
Ltd. is more than 160,000 people. The population density in the region
covered by this company is 134 people/km2, which is significantly above
the average for Pazardzhik province 62 people/km2 and Bulgaria 66
people/km2, which represents a good precondition for a sustainable
development of water and sewerage services in the region.
The second company provides water and sewerage services in the
municipality of Peshtera to end users. The total population living in
the region covered by this company is 24037 people, and 100% of this
population has access to the ‘water supply’ service, and the ‘sewerage’
services are used by 22,856 people. The regulated activities are provided
in the town of Peshtera, the village of Radilovo, the village of Kapitan
Dimitrievo and the resort village ‘St. Constantine’.
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FIGURE 54 INVOICE
FOR WATER AND
SEWERAGE SERVICES
SUPPLY. BULGARIA
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Water invoice.
1.This part contains some personal data of the citizen/consumer of
water and sewerage service like the family name, postal address of the
citizen.

2. This part contains some specific data related to the client: a unique
identification number which is used by the company to store data about
the consumer in their database; address where the service is delivered
and an ID of the address.

3. This part contains data about readings from the water metering device,
i.e. the number of cubic meters of water at the beginning of the reported
period and the number of cubic meters of water at the end of the reported
period – usually one month.

4. This part of the invoice shows information about the different services
provided by the company:
Delivery of water.
Sewerage service.
Water purification.
Each of these services is calculated by multiplying its unit price by the
number of cubic meters of water consumed during the reported period.

5. This part contains information about payment: how the consumer
can pay the invoice, what the payment term is, what follows in case the
consumer could not pay on time.
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Resources and information about rights and opportunities
There are no social tariffs for vulnerable households to support bills for water and sewer service.
Similarly, to the supply of electricity, the supply of water and sewerage service is carried out based on
a contract concluded under general conditions between the owner of the property (household) and the
respective company which delivers water. For the Cooltorise pilot region in Bulgaria, these are the two
companies mentioned above, and they are both managed by the respective municipal administration
in Peshtera and Pazardzhik. Pursuant to this contractual legal relationship, the parties assume several
rights and obligations, and the main obligation of the water supplying company is to supply clean and
drinkable water, as well as to maintain the sewerage system in a good condition and the consumer to
pay the value of these services. In case the company does not fulfill its obligations and stops delivery
of these services, if there are no objective reasons for this, such as force majeure, the company is liable
for failure to fulfill its contractual obligation and owes compensation for damages based on Art. 82 of
the Obligations and Contracts Act. The compensation for failure to fulfill the obligation to provide the
above services is due to all direct and immediate damages resulting from failure to fulfill the obligation.
This compensation covers both property and non-property damages.
Main contacts:
The companies supplying water and sewerage services on the territory of the municipalities of Peshtera
and Pazardzhik are two municipal companies.
For households in Peshtera municipality:
‘Water supply, sewerage, and construction’ Ltd.
Address: 14-16 Dimitar Gorov Street, Peshtera 4550
Telephone number (general enquiries): +359 350 62184
Telephone number (technical problems): +359 893 046705 (24 hours, 7 days a week)
Work time with clients:
Monday-Friday: 08:30 to 17:30 h

For households in Pazardzhik municipality:
‘Water supply and sewerage services’ Ltd.
Address: 2 Yanuari Street, Pazardzhik 4400
Telephone number (general enquiries): +359 34 444340
Telephone number (technical problems): +359 34 456180 (24 hours a day, 7 days a week)
Work time with clients:
Monday-Friday: 08:00 to 17:00 h.
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References electric bill

Ministry of the Environment,
Energy and Climate: https://
ypen.gov.gr/energeia/ilektrikienergeia/lianiki-agora/
timologisi-ilektrikis-energeias/

PCC: https://www.dei.gr/en/

ZENITH: https://zenith.gr/el/

WATT-VOLT: https://www.
watt-volt.gr/

RAE: https://www.rae.gr/

HENDO: https://deddie.gr/el/

In Greece, electricity is distributed to different private or public suppliers
through two semi-public operators and their networks, the Independent
Power Transmission Operator (IPTO) and the Distribution Network
Operator (HENDO). IPTO, the only energy supplier in the country,
manages the operation of the power distribution network, as well as its
development and maintenance. IPTO is responsible for the transmission
of high voltage electricity through pylons, from power plants to urban
areas. Then, HENDO ensures that the power supply can reach all residents
and properties. HENDO is the subsidiary organization of DEH and has an
independent and impartial profile. DEH (PPC) is the main energy producer
with several power plants in the country. For example, DEH has developed
four electricity generating units in Ptolemaida in the region of Western
Macedonia and is currently constructing a new SES unit to replace them
to eliminate the use of coal. DEH also has two thermal power units in
Megalopolis. In addition, the company maintains many power plants
in Crete, Evia, and on several islands, while it has built 22 hydroelectric
plants on the mainland.

deddie/to-diktuo-ilektrismou/
IDIKA: https://www.idika.gr/

Generation -> Transport -> HENDO/PPC -> Region Units -> Suppliers -> Distribution -> Consumption

kot/

PPC (DEH)
E-NOMOTHESIA: https://
www.e-nomothesia.
gr/energeia/koineupourgike-apophase-upendee-23632-859-2022.html

https://www.e-nomothesia.
gr/energeia/koineupourgike-apophase-upendee-124788-2150-2021.html

DEH is a semipublic company, which means that some of the shareholders
come from the public sector. In particular, 34,12% of the shares belong
to The Hellenic Corporation of Assets and Participations S.A. (HCAP).
Institutional investors and the public have 55,88%, while Selath Holdings
has 10%. DEH draws energy from its electric power generating plants that
are in several parts of the country (Florina, Western Macedonia, Attica,
Crete, etc.) and distributes its energy products to the customers. The
price of the kWh ranges between 0,11058€ and 0,11936€ depending on
the consumption. Additionally, DEH rewards consistent customers by
offering special discounts. For example, the ‘Monthly Billing’ program
encourages customers to pay their electricity bills before the expiration
date to benefit from the 5% consistency discount or to prepay their annual
bills to receive a 2% discount. The company is very flexible when it comes
to unpaid electricity bills, as it offers debt settlement.
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Payment in advance and instalments calculation
Debt

Advance payment
percentage

Number of
monthly
installments

Up to €500

10%

5

From €500
to €1.000
From €1.000
to €2.000
From €2.000
to €3.000

10%

8

15%

12

20%

18

First option: 20%

18

Over €3.000

Second option: 30% 24

Furthermore, the company does not have a debt limit that determines
whether the electricity supply is interrupted or not.
Based on the instructions of the RAE (Regulatory Authority of Energy),
the energy suppliers, semi-public and private, should follow the ‘Debt
flagging’ program, which is a system that categorizes clients according
to their debts and the ability to pay back. Energy suppliers can mark ‘red’
households with high debts and ‘green’ households that have completed
a debt settlement. The RAE declares that if the customer has at least
two unpaid bills, the supplier has the right to shut off the power supply
through HENDO.

Private suppliers
Greece has a liberalised energy market (Government Gazette Β΄ 832/2013),
which means that any power company can provide electricity to properties
and currently approximately 25 private suppliers are active. They receive
power from PPC (DEH) units and distribute it to their clients throughout
the country through IPTO and HENDO networks. The price of the kWh
starts from 0,03949€ and many of the private suppliers offer premium
packages and discounts on bills that combine electricity and natural gas.
Moreover, they anticipate the settlement of debts upon the request of the
client. However, in case of bankruptcy of clients, the supplier has the right
to ask HENDO to shut off the electrical supply. The customer then must
pay ‘reconnection charges’ to restore the power supply. Moreover, most
private suppliers have reward programs that encourage their customers
to pay their bills in time to gain discounts and bonuses.
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In general, the electricity bill consists of “electricity supply charges” that
are determined by each energy supplier and additional state charges such
as “regulated charges” and “charges payable to third parties” that are
regulated by the government and the RAE. In particular, the ‘regulated
charges’ are applied to all customers that are part of the national electric
system regardless of their power supplier and serve the development and
operation costs of IPTO and HENDO. The charge covers the RES Levy
(ETMEAR) which is a contribution towards the elimination of greenhouse
gas emissions. It also contains the cost of public service obligations
(PSOs) that aim to support customers of vulnerable groups with specific
social characteristics. In addition, ‘the fees payable to third parties’ cover
municipal taxes and National Television (ERT).
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1.E-bill payment code.

4

2.Type of bill.
3.Payment details.
4.Details of charges.
5.Consumption details.

FIGURE 55 P. 1 INVOICE FOR
WATER AND SEWERAGE
SERVICES SUPPLY. GREECE
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7
6
8

9
10
6. Detailed table on
consumption and associated
data.
7. Supply charges.
8. Regulated charges.
9.Various charges details.
10. Municipality charges.

FIGURE 56 P. 1 INVOICE FOR
WATER AND SEWERAGE
SERVICES SUPPLY. GREECE
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Water and sewerage services invoice.
1. E-bill payment code
2. Type of bill:
Actual bill: the actual power consumption for the standard 4-month
metered period, reduced by the amount already charged previously in
the interim Estimated Bill.
Interim estimated bill: The estimated consumption value from the
previous bills of the customer in the same period (for example, from last
year the for the same month).
Exceptional: a bill issued outside regular metering dates (e.g., due to a
bill correction).
Final: The bill is issued after the termination of the energy supply
contract.
Customer estimated: A bill based on the metering and consumption data
provided by the customer.
Type of tariff: 1 Residential Tariff, 1Ν Residential Tariff, myHomeENERGY,
Business 21 etc, according to the agreed energy supply contract. In cases
of customers who have been included to the Registry of Vulnerable or
have received the Social Tariff, there is an extra indication depending on
the induction category.
Next Metering: The arranged date of the next metering by HEDNO.
Supply Number: A unique number for each property, placed under the
meter.

3. Payment details:
Total amount due: The total amount and any previous remaining
amount.
Payment deadline: The final date to pay so that it is considered a timely
payment.
Bill paid by the [BANK NAME]: It appears on customers who have activated
the direct bank debit order.

4. Details of charges:
PPC Electricity Supply Charges: The total of electricity supply charges
based on the electricity consumed and the current pricelist. It includes
the cost and other PPC expenses for supplying energy to the customers
as well as discounts, if any.
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Regulated Charges: They are applied to all customers that use the National
Electricity System, regardless of the chosen power supply provider.
It includes the following: a) IPTO, Independent Power Transmission
Operator charges, b) HENDO, Hellenic Electricity Distribution Network
Operator charges, c) Public Service Obligations (PSOs), and d) RES Levy
(ETMEAR) for the sustainable development of green energy e) Other
Charges: Estimated consumption: The amount of the estimated bill that
has been charged/credited.
Various – Municipality – ERT Various: Various charges/credits: Α)
electricity, in addition to supply charges, regulated and estimated charges,
Β) charges attributed to the state. Municipality: Charges payable to third
parties collected by PPC and attributed to the relevant institutions. The
municipality charges (MT, MD, RET) are added on every bill regardless of
the type. ΕRΤ: It includes the respective duty to ΕRΤ S.A.
VAT: The Supply Charges, the Regulated Charges and the Excise Duty are
subject to VAT charge whereas the Special Duty 5%, the price roundups,
and charges payable to third parties (MT, MD, RET) are not subject to
VAT.

5. Consumption details:
Electricity Consumption: The total consumption for the respective
period.
Consumption period and Days: Consumption period for which you are
charged.
Α/Α Bill and Issue Date: Both are tax voucher elements.

6. The table demonstrates the following.
a) The metering result number and type of indication (e.g., day or night).
b) Meter readings and total consumption.
c) Agreed capacity for energy supply (kVA), according to the connection
agreement.
d) Transform coefficient: The coefficient by which the metered
consumption is multiplied to calculate the actual consumption. If, for
example, the coefficient is 40 and the recorded consumption is 100 this
means that the period covered in the bill, 4.000 kWh (=40X100) were
consumed. This only refers to supplies with agreed energy supply greater
than 85 kVA.
e) Usage Rate: Considered for certain customers and indicates the
efficient use of the energy that had been absorbed by the network.
f) Power Capacity Factor (συνφ): Considered for certain customer
categories that have agreed to a higher power supply and calculated for
consumptions regarding active and reactive power.
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g) Chargeable demand (KW): Calculated in power supplies that are higher
than 35 kVA and indicates the maximum power required for the period
covered by the bill.
7. PPC supply charges: The electricity charge is calculated based on the
power consumed in relation to the current price list. It includes the cost
and other expenses for supplying electricity to customers.

8. Regulated charges: IPTO (Independent Power Transmission
Operator): Operation, maintenance, and development of the High Voltage
Transmission Network (e.g., power plant), to ensure the country’s
electricity supply. HEDNO (Independent Electricity Distribution Network
Operator): Operation, maintenance, development of the medium- and
low-voltage distribution network. PSOs (Public Service Obligations):
Charge for services such as supplying power to consumers living in
non-interconnected islands and the special tariff for the Social Tariff
beneficiaries. ΕΤΜΕΑR: The special duty to develop the use of renewable
energy sources for electricity. Various charges: Charges imposed by the
current legislations that aim to ensure the smooth Market operation.

9. Various: It includes all various charges/credits for:
Electricity charges and credits:
a) Charges and credits generated by selling the energy produced by
photovoltaic systems,
b) corrective entries,
c) rounded amounts,
d) Network work charges (e.g., meter check, supply adjustments, fuse
fusion, etc.)
State charges and credits:
a) ED (Ν.3336/05): Excise duty is collected by PPC through the electricity
bills and is then rendered to the State. The Excise Duty is only charged on
actual bills and is calculated based on consumption.
b) Special Levy 5‰ (Ν.2093/92): Special Levy 5% is collected by PPC,
through the electricity bills and rendered to the State. The Special Levy
5% is calculated based on the electricity consumed, surcharged by the
excise duty.

10. Municipality charges: Calculation:
a) Municipal taxes and duties: (Size of property in m2) Χ (rate for
municipal tax/duty) Χ (billing period) / 365 days
b) Real Estate Tax: (Size of property in m2) Χ (band rate) Χ (age factor)
Χ (real estate tax rate) Χ (billing period) / 365 days
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1

2

3
1. Total amount and due date.

4

5

2. Customer’s name and
address.
3. Bill type (actual/estimated),
type of tariff, metering period,
and identifiers.
4. E-bill payment code.
5. Percentage of charging
categories: electricity,
regulated charges, VAT.

6

6. Consumption details: kWh/
day and average 24h kWh
consumption.
FIGURE 57 IMAGE OF
ELECTRICITY BILL
(PRIVATE COMPANY).
1ST PAGE GREECE

97

Energy Bills COOLTORISE

Electricity

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Greece

7

9
7. Metering indicators:
Consumption in comparison
with the agreed kWh

8

power.
8. Electricity charges.
9. Regulated Charges.

10
12
11

10.

Complementary

charges.
11. Municipality charges.
12. Electricity value before
VAT and other services or
promotional activities.
13. Deduction of the estimated
interim amount.
14. Total cost to be paid.

FIGURE 58 IMAGE OF
ELECTRICITY BILL (PRIVATE
COMPANY). 2ND PAGE.
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GREECE

14
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15

15. Payment details.
16. Short paper version of
the bill
FIGURE 59 IMAGE OF
ELECTRICITY BILL
(PRIVATE COMPANY).
3RD PAGE. GREECE

16
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17. Company contacts
details

FIGURE 60 IIMAGE OF
ELECTRICITY BILL (PRIVATE
COMPANY). 4TH PAGE
GREECE

17

100

COOLTORISE

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Greece

Energy Bills

Electricity

Electricity invoice.
1. Total amount and due date
2. Customer’s name and address
3. Bill type (actual/estimated), type of tariff, metering period, and
identifiers
4. E-bill payment code
5. Percentage of charging categories: electricity, regulated charges,
VAT.
6. Consumption details: kWh/day and average 24h kWh consumption
7. Metering indicators: Consumption in comparison with the agreed kWh
power
8. Electricity charges: Total of electricity supply charges based on the
electricity consumed and current pricelist. It includes the cost and other
PPC expenses for supplying energy to the customers.
9. Regulated Charges: Use of the National Electricity System:
- IPTO, Independent Power Transmission Operator charges,
- HENDO, Hellenic Electricity Distribution Network Operator charges,
- Public Service Obligations (PSOs) and
- RES Levy (ETMEAR) for the sustainable development of the green
energy
- Other Charges
10. Complementary charges
11. VAT (Municipality – Various – ERT): Municipality: Charges payable
to third parties collected by the supplier and attributed to the relevant
institutions. Municipal charges (MT, MD, RET) are added to each bill
regardless of type. ΕRΤ: It includes the respective duty to ΕRΤ S.A.
12. Electricity value before VAT, other services, other promotional
activities
13. Deduction of the estimated interim amount
14. Total: The final amount of money the customer must pay, after
calculating the value of the energy, the VAT and other charges, and
potential previous balances.
15. Ways of paying (online, banks, physical shops)
16. Short paper version of the bill
17. Company contacts details
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Resources and information about rights and opportunities
The Ministry of the Environment, Energy and Climate has established a Social Residential Tariff (STR)
with Decision No. Δ5-ΗΛ/Β/Φ29/16027/6.8.10 (Government Gazette 1403/B/06.09.2010) to protect
and support consumers of vulnerable groups. According to Law 4001/2011, vulnerable customers
are considered the customers that deal with energy poverty, health issues in general, and especially
those who require mechanical support from medical devices, elderly customers, and customers in
remote/marginalized areas.
In particular, the Ministerial Decision (Government Gazette 242/B/01.02.2018) declares the categories
of beneficiaries, the discounts offered, and the membership criteria. According to the instructions, there
are two categories of customers who can benefit from the STR: consumers that meet the criteria for
the Social Solidarity Payment and consumers with a specific annual income. In fact, they should have
the following financial characteristics.

Household line-up

Income threshold

One-person household

€ 9.000

Household with two adults or a single
parent family with one child

€ 13.500

Household with three adults and one child
or a single parent family with two children

€ 15.750

Household with three adults or two
adults and two children or a single
parent family with three children

€ 18.000

Household with three adults and one
child or two adults and three children or a
single parent family with four children

€ 24.750

Household with four adults or two
adults and four children or a single
parent family with five children

€ 27.000

In this category of beneficiaries, the households with one or more individuals who are 67% disabled
(income:8.000€) and the households with persons who require mechanical support from medical
devices (income: 15.000€) also belong. Discounts, determined by the Ministry, should be implemented
by all energy suppliers, semi-public and private. They are calculated on the ‘supply charges’ for daily
consumption and there is also a residential night rate for night consumption. Beneficiary residents
should apply every year through the IDIKA SA (e-Government Center for Social Security Services) and
upload their personal data (social security number, income, etc.) as well as a valid certificate of Social
Solidarity Payment.
TABLE OF SOCIAL RESIDENTIAL TARIFF DISCOUNTS
Discount on electricity
supply charges in €/kWh

SRT category Α

ΚSRT category Β

0,075€/kWh

0,045€/kWh

Furthermore, HENDO has established a Residential Off-Peak Tariff which applies to all consumers
who have an Off-Peak Tariff timetable. Power suppliers offer discounts to customers that consume
electricity during specific hours, which are determined by HENDO. During the summer period (1st of
May until 31st of October), between 23:00 and 7:00 am, consumers have electricity at a lower price,
as well as during the winter period (1st of November until 30st of April) from 02:00 until 08:00 am
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and from 15:00-17:00 pm. For example, DEH charges the kWh at 0,07897€ during the night, while the
private suppliers also provide discounts, e.g., 20% off.
In December 2022, the state, with the Ministerial Decision ΥΠΕΝ/ΔΗΕ/124788/2150/29-12-2021,
announced that the support of households with high debts that do not have electricity or their power
supply will be interrupted soon. It offers them a subsidy that will cover the cost of reconnection
charges. Moreover, the state subsidies the electricity bill of STR beneficiaries with 0,03€- 0,15€ per
kWh depending on the consumption.

Every energy supplier has different deals and benefits, but in general, every company tends to reward
its consistent clients by offering discounts or encouraging them to buy other energy products to be
more benefited. For example, one of the private companies offers 20% off to all consistent customers
and an additional 30% off in case they decide to choose them as their natural gas supplier as well.

•

Distribution Network Operator (HENDO)

For general support and support of vulnerable customers and customers in need of social residential
tariff discount: 800 400 4000 free of charge 24h service
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Gas market.
Natural gas in Greece is imported through the National Natural Gas
System. The system consists of four main entry points such as
Sidirokastro (borders of Greece-Bulgaria), Khpoi (borders of GreeceTurkey), Nea Mesimvria (connection of ESFA and TAP) and Agia Triada
(entry point located in the terminal of liquid natural gas in Revithousa,
in the wider area of Megara Attiki). Henceforth, it is provided in Region
Units (as main Region Units are considered Attiki, Thessaloniki and
Thessalia), in which Distributive Users are responsible for its distribution
in municipalities, respectively. RAE oversees monitoring the proper
function of the natural gas market in Greece, ensuring its fair distribution
throughout the country. Furthermore, DESFA is responsible for the
operation, management, and development of the National Natural Gas
System (ESFA) and its interrelations in a technical and efficient manner.
The main facilitators that are responsible for the distribution of natural
gas in Greece are EDA in the Region Unit of Attiki, EDA THESS which is
responsible for Thessaloniki-Thessalia Region Units, and DEDA which has
undertaken the distribution of natural gas in each Regional Unit except for
Attiki, Thessaloniki and Thessalia. Moreover, RAE has provided licenses
for the distribution of natural gas to the HLIOXORA company, which is the
facilitator of gas in the wider area of Evoia, and the HENGAS company.
Considering the appliance pressure, the network distribution is clarified
in the medium pressure network (19,0 bar) and the low-pressure network
(0,025 - 4,0 bar) (RAE, 2022).
Generation – Entry Points – Region Units - Suppliers – Municipalities –
Distribution – Consumption
Generation -> Transport -> HENDO/PPC -> Region Units -> Suppliers -> Distribution -> Consumption

Market - suppliers
The Law 2364/1995 (Government Gazette A ‘252 / 6.12.1995) initially
regulated the market of natural gas in Greece, providing a constellation
of rules regarding trade and distribution of gas. The Law 4336/2015
(Government Gazette Α’ 94/14.08.2015) sets out the current requirements
for the natural gas system in Greece (DEPA, 2022).
According to the provisions of Ministerial Decision No. D1 / C / 400
(Government Gazette Issue Β’ 33/19.1.2007), companies importing
natural gas into the National Natural Gas System are required to submit
to RAE, data on the quantities and prices of imported natural gas. (RAE,
2022)
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According to RAE Decision 512/2021, the Invoice Gas Factors of the
National Natural Gas System, in 2022 are defined for the Entry and Exit
Points as demonstrated in the table below:

Transfer System for each Entry Transfer Charge Factor
Point
(€/kWh)
Entry Point Sidirokastro-Khpoi-Nea 4,1717691
Mesimvria
Entry Point Agia Triada

1,3247007

Exit Point North Zone

2,7290326

Exit Point South Zone

3,0732256

As regards the transfer invoice of new customers, in the first 6 months
(Trial Period) the prices are estimated based on the net value of the
natural gas as represented in the table down below regarding the north
and south zone, respectively:

Charge for a New
Customer in North Zone
Charge for a New
Customer in South Zone

0,0008368 €/kWh

Furthermore, considering the Ministerial Decisions 1428/2020
(Government Gazette Β’ 4925/09.11.2020), 1429/2020 (Government
Gazette Β’ 4882/04.11.2020), 1430/2020 (Government Gazette Β’
5072/17.11.2020) the gas prices that have been defined for each Regional
Unit are represented by the table below:
Furthermore, considering the Ministerial Decisions 1428/2020
(Government Gazette Β’ 4925/09.11.2020), 1429/2020 (Government
Gazette Β’ 4882/04.11.2020), 1430/2020 (Government Gazette Β’
5072/17.11.2020) the gas prices that have been defined for each Regional
Unit are represented by the following table:
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Regional Unit

Energy Charge for
Households (€/kWh)

Attiki
Thessaloniki
Thessalia
Sterea Ellada
Central Macedonia
Eastern Macedonia and Thrace
Peloponnisos
Western Macedonia
Iperus

0,0142
0,0104
0,0106
0,0203
0,0176
0,0154
No data
0,0209
0,0137

Comparing prices, it is unambiguous that the prices differ in Regional
Units, and more specifically it is demonstrated that the Regional Units
of Sterea Ellada and Western Macedonia are considered the most
expensive.
Fysiko aerio (Semi-Public Company)
Fysiko Aerio (Elliniki Etairia Energias), is an affiliated company of DEPA
(Public Gas Corporation) and is considered the main distributor of natural
gas in Greece. 65% of DEPA belongs to the TAIPED (Public Greek Sector),
while 35 % of it is in HELPE (Private Association) (Fysiko Aerio, 2022).
DEPA operates as the main facilitator of natural gas pipelines
and liquid natural gas (LNG) in Greece. DEPA has signed long-lasting
contracts with Gazprom Export, BOTAS, Sonatrach, and AGSC. A contract
between DEPA and Gazprom Export, BOTAS and Sonatrach was signed
in 2014, while another one with AGSC was signed in 2021. The main
provider of natural gas is Gazprom Export (47%) which provides gas to
the Sidirokastro entrance point. Its contract with DEPA expires in 2026.
Additionally, BOTAS (17%) provides natural gas to the Khpoi Entry Point in
Evros and Sonatrach (11%) provides liquid natural gas to the Greek market
through the Agia Triada Entry Point (Revithousa). AGSC (24%) has been
supplying the entrance point of Nea Mesimvria with naturaL gas since
2021. However, the DEPA aims to support suppliers and marketers from
the eastern Mediterranean. In accordance with this, DEPA periodically
conducts market analysis, to keep in touch with potential new marketers,
focusing on enabling the Greek market and making it more competitive
(DEPA, 2022).
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Private suppliers
In addition to DEPA and Fysiko Aerio, Law 4336/2015 set the requirements
to support the liberalized natural gas market in Greece, giving the
opportunity to a variety of Distribution Users (Private Suppliers) to
supply natural gas to households and industry. It is obligatory for each
distribution user to have permission to provide natural gas, verified
by RAE, and simultaneously be submitted in the ESFA Users Record.
Distribution Users must receive approved permission from DEPA’s
affiliated companies (EDA Attiki, EDA, e.g., Thessaloniki-Thessalia, DEDA)
depending on the Regional Unit that they intend to offer their services
(EDA Attiki, 2022)
Generally, the semi-public company and the private suppliers do not
represent any differences, with respect to their operation or the way that
they gain natural gas. Private suppliers are provided with natural gas by
the semi-public marketer. All the regulations and pricing state policies
above apply to all private suppliers as well. However, differentiations are
shown in the offers they promote to their customers, according to the
company policy.
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1

1. Contact details: website
and phone number of the

2

3

company
2. Customer’s details: service

4

number, VAT number, special
category etc.
3. Customer’s name and
address

6

4. Bill number, bill address,

5
7

apartment floor
5. Type of tariff (residential,
business) and type of bill
(actual/interim estimated)
6. Total amount and due date

9

7. Consumption: period of
metering,
8. E-bill payment code
9. Date of the next metering

8

FIGURE 61 IMAGE OF THE
GAS BILL (FYSIKO AERIO).
SINGLE SIDE. GREECE
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Gas invoice.
1. Contact details: website and phone number of the company
2. Customer’s details: service number, VAT number, special category
etc.
3. Customer’s name and address
4. Bill number, bill address, apartment floor
5. Type of tariff (residential, business) and type of bill (actual/interim
estimated)
6. Total amount and due date
7. Consumption: period of metering, date of bill issued, this year’s
consumption in comparison with last year’s consumption in the same
period.
8. E-bill payment code
9. Date of the next metering
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1
3

2
4
5

1. Customer service and
company’s contact details
2. Customer’s name
and address
3. Total amount, due date,
consumption period

6

7

4. E-bill payment code
5. Type of bill (actual/
interim estimated)
6. Percentage of
charging categories:
7. Consumption details:
FIGURE 62 IMAGE OF GAS
BILL (PRIVATE COMPANY).
1ST PAGE. GREECE
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8

8. Customer’s and bill’s
details
9. Metering indicators

9

10. Types of payment: physical
shops, e-bill, banks, post
office.
11. Emergency contacts
and phone numbers – state
organizations responsible
for the gas supply and

10

distribution

FIGURE 63 IMAGE OF GAS
BILL (PRIVATE COMPANY).
2ND PAGE.
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12

13
12. Gas charges
13. Regulated Charges:
14. Complementary charges
15. Miscellaneous taxes.
16. Final cost balances

14
15
16

17. Total cost to be paid
18. Explanation of the
abbreviations used in the bill.

FIGURE 64 IMAGE OF GAS
BILL (PRIVATE COMPANY).

17
18

3RD PAGE.
GREECE
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19

20

19, Special terms and
customer’s right
20. Contact Information

FIGURE 65 IMAGE OF GAS
BILL (PRIVATE COMPANY).
4TH PAGE.
GREECE
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Electricity invoice.
1. Customer service and company’s contact details
2. Customer’s name and address
3. Total amount, due date, consumption period
4. E-bill payment code
5. Type of bill (actual/interim estimated)
6. Percentage of charging categories: commission charges, regulated
and complementary charges, VAT
7. Consumption details: kWh/day and average 24h kWh consumption
8. Customer’s and bill’s details: contact details, VAT number, customer
number, bill number, bill’s issue date, contract number, metering device
number, next metering
9. Metering indicators: Current consumption, last consumption, kW
capacity, total NM3 consumption, total kWh consumption
10. Types of payment: physical shops, e-bill, banks, post office.
11. Emergency contacts and phone numbers – state organisations
responsible for the gas supply and distribution
12. Gas charges: fixed prices, consumption charges, discounts
13. Regulated Charges: Use of the National distribution system, charge
of the capacity of distribution, charge of the distribution energy
14. Complementary charges: in case of the termination of the contract
from the customer’s side or a compensation for the customer
15. VAT: security of supply fee, special consumption fee, state VAT 6%,
state VAT 24%, special fee 5%
16. Balance from the interim estimated bill, warranty charge, total of the
current bill, balance from previous bills
17. Total: The final amount of money the customer must pay, after
calculating the value of the energy, the VAT and other charges, and
potential previous balances.
18. Explanation of the abbreviations used in the bill.
19. Special terms and customer’s right: How the customer can report a
problem or an error in their bill.
20. Information box: company’s contact details, address, and
credentials
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Resources and information about rights and opportunities
Both the state company and private suppliers provide a range of discounts and offers based on social
criteria. This is achieved by establishing the social tariff which was enacted through the Ministerial
Decision 5-ΗΛ/Β/Φ29/16027/6.8.10 of the Ministry of Energy. A social tariff is defined as a special
electricity/gas tariff, which is provided by all electricity/gas suppliers in accordance with the decisions
of the Ministry of Environment. More specifically, the social tariff is a reduced price of electricity/gas
for household use provided to vulnerable groups/customers and has been implemented since 2011
(RAE, 2022).
According to Law 4001/2011, vulnerable customers are considered customers that deal with energy
poverty, health issues in general, and especially those who require mechanical support from medical
devices, elderly customers, and customers in remote/marginalized areas. Due to these special
conditions, vulnerable consumers receive some additional benefits, such as social tariffs (either they
choose the semi-public company or the private suppliers) and favorable arrangements in the payment
of bills. Additionally, marketers are not allowed to disconnect the supply of gas for these consumers
in critical periods (Fysiko Aerio, 2022).
Customers who can benefit from social tariffs are clarified in two main categories:
1.

Category A - Beneficiaries A: Consumers who belong to this category must meet income and

property requirements (as they are defined by Law 4389/2016) and dispose of an approved application
(Social Solidarity Income), within the last two months.
2.

Category B - Beneficiaries B: In this category belong the consumers that are qualified as

represented below:

Household

Income limit

Single person Household

9.000 €

Household occupied by two adults or single parent
family with an under-aged member

13.500 €

Household occupied by two adults and one under-aged member
or single parent family with two under-aged members

15.750 €

Household occupied by three adults or two adults and two under-aged
members or single parent family with three under-aged members

18.000 €

Household occupied by three adults and one under-aged
member or two adults and three under-aged members or
a single parent family with four under-aged members

24.750 €

Household occupied by four adults or two adults and four under-aged
members or a single parent family with five under-aged members

27.000 €

Source: Fysiko Aerio, 2022

According to the mentioned above, the gas prices for the vulnerable groups have been configured as
represented in the table below:

Discount on gas
charge (€/kWh)

Category A

Category B

0,075€/kWh

0,045€/kWh
Source: Fysiko Aerio, 2022
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Furthermore, the Ministerial Decision ΥΠΕΝ/ΔΥΔΡ/12462/333/2022 - Government Gazette 603/Β/112-2022 “Granting of Subsidy for the Consumption of Natural Gas’ sets out the eligibility criteria and
defines the consumers (household, non-household) who will be benefitted, receiving subsidy from the
Energy Transition Fund. This Ministerial Decision concerns the support of vulnerable consumers and
groups for the period January - March 2022. According to this decision, household consumers that
meet the requirements could be benefited for the months of January, February, and March of 2022 by
receiving the subsidy of 20 €/kWh on the total consumption of natural gas. Especially for the months
February and March, the decision declares that the mentioned above can be applied except for the
electricity consumption (YPEN, 2022)

In terms of night tariff, if the sum of daily and night consumption is lower than the daily consumption
then both the discount that applied in the social tariff has the adequate implementation for the night
tariff and the tariff exemptions are applied, respectively. If the sum of daily and night consumption is
higher than the daily consumption, then both the discount of the social tariff and the tariff exemptions
are applied for the night consumption within the above limits and the excess night consumption is
invoiced with the current suppliers’ household night tariff with the scales of the total consumption
(RAE, 2022).

Useful contact details

•

Emergency phone numbers free of charge 24h service

EDA Attiki: 11 322 | 800 1111330 | 210 3463365
EDA Thessaloniki: 10 302 | 800 1187878
DEDA: 11 711 | 800 1122222 | 210 5551666
•

Customer service numbers are different based on the supplier chosen by the customer
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Water supply.

References water bills

EYDAP: https://www.eydap.gr/
en/Home/

E-NOMOTHESIA: https://
www.e-nomothesia.gr/
kat-agrotike-anaptukse/
apophase-oik-135275-2017fek-1751b-22-5-2017.html

‘EYDAP Assets’ is a Greek State company that is responsible for water
extraction and transfer throughout the country. EYDAP uses raw water
mainly from surface water resources (Marathonas, Yliki, Mornos, and
Evinos). Of these reservoirs, only Yliki is natural, while others have been
created by the construction of dams in the appropriate places in the
respective Evinos riverbed, Mornos riverbed, and Haradros (Marathon
Dam). Raw water is transferred to Water Treatment Plants (WTP) through
an extensive external aqueduct system with a total length of 485 km,
where the water goes through a specific process to become drinkable.
Then, the treated water transported is transferred to every property in
Greece through a wide network of 9,500 km transport and distribution
pipelines. The company is in Athens and its main WTPs are in Galatsi,
Acharnes, Polydendri, and Aspropyrgos. However, EYDAP has subsidiary
companies such as ΕΥΑΤΗ, DEYAL and DEYAH which are responsible for
the distribution of water across the country through an extensive water
supply network (EYDAP, 2022).
Water Supply Resources -> Water Transfer Aqueducts -> Water Treatment Plants -> Drinking Water
Supply Network -> Regional Units -> Distribution -> Consumption

EYDAP
EYDAP is the property of the Greek state and is the only water supplier
in the country. The price of m3 depends on the category of tariff and
the monthly consumption of the customer. Since 13.02.2016, according
to the Government Gazette 3188Β/16.12.2013, the domestic tariffs are
calculated as the following graph shows.

TARIFF
CATEGORIES

MONTHLY
CONSUMPTION
(m3)

€/ m3

DOMESTIC

0-5
5 - 20
20 - 27
27 - 35
over 35

0.3500
0.6400
1.8300
2.5600
3.2000

In general, the cost of the water bill depends on three factors: the finance
costs, the resource costs, and the environmental tax. Water suppliers

119

Energy Bills COOLTORISE

Water

HOW TO STAY COOL IN SUMMER_ A

Greece
must notify the Decentralized Administration Water Directorate every
semester about the charges of their invoices (E-NOMOTHESIA, 2017).
Furthermore, the company offers to all consumers the option to settle
their debts in case of inability to cover the costs of their bills. In fact,
customers can contact EYDAP if they want to settle and pay their bills
in several interest-bearing installments. They should apply through the
EYDAP website and upload their personal data along with their property
documents. According to the company’s regulations, the installments
cannot be more than 18 and the minimum amount that the customer
can pay per month is 20€. If the customer is not consistent and delays
the payment of the instalment, EYDAP cancels the agreement. A similar
regulation also applies to the beneficiaries of the Social Residential Tariff
(STR), who have the right to pay off their debts in interest-free instalments
upon the approval of the Administrative Board of the company. Based
on the EYDAP data, the debt settlement requests were 23.110 in 2019
(EYDAP, 2022).
Furthermore, if the consumer pays the bill after the expiration date, EYDAP
implements a fine and has the right to interrupt the water supply without
further notice. In this case, the consumer is charged with the costs of
disconnection and reconnection.
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Energy Bills

Water

1

2

3

4

1. Contact details and
address of the organisation.

5

6

2. Bill details.
3. Customer details.
4. Metering indication.
5. Water charges analysis
6. Bill analysis.

7
8
9

7. Current bill value
8. Total amount to be paid
9. Overview of the bill:
FIGURE 66 IIMAGE OF
THE WATER BILL (EYATH).
FRONT SIDE. GREECE
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10

11
10. EYATH Contact details
and customer service phone

12

numbers
11. Useful information:
Instructions to avoid damage
and higher bills from water
leaks
12. Information about the
c u s t o m e r ’s r i g h t s a n d
opportunities, and the
regulations protecting
them.

FIGURE 67 IMAGE OF WATER
BILL (EYATH). BACK SIDE
GREECE
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Water invoice.
1. Contact details and address of the organisation.
2. Bill details: VAT number, bill number, e-bill payment code, bank name
of there is a direct payment order activated)

3. Customer details: name and address, customer code, metering device
number)

4. Metering indication: Current consumption, previous consumption,
current metering period, next metering date, issue date, payment due
date for the current bill

5. Water charges analysis: consumption in cubic meters, price per cubic
metre, value in euros, the total value of the water consumption, history of
consumption in cubic meters last year in the same period

6. Bill analysis: Service tariffs for fixed charges, water value, drainage,
VAT for potential damages and repairments, water network VAT, and other
fixed charges

7. Current bill value, potential remaining amount from the previous bill,
environmental tax

8. Total amount to be paid
9. Overview of the bill: total amount, customer details, due date, and
payment number

10. EYATH contact details and customer service phone numbers
11. Instructions to avoid damage and higher bills from water leaks
12. Information about the customer’s rights and opportunities, and the
regulations protecting them.
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Resources and information about rights and opportunities
EYDAP has established regulations and has taken several measures to protect and support vulnerable
groups. According to Law 4001/2011, vulnerable customers are considered the customers that
deal with energy poverty, health issues in general, and especially those who require mechanical
support from medical devices, elderly customers, and customers in remote/marginalized areas. In
particular, the company has a special invoice for large families. According to the Ministerial Decision
48405/346/8-12-2004, a large family is considered any family with 3 or more children/dependents.
They should submit an online application via the company website and present specific documents
such as civil status and a declaration. In total, 11.813 large families benefited from this social policy
in 2019. Furthermore, EYDAP reduces the cost of water bills with consumption of more than 60 m3
per trimester, in the case of elderly customers who receive the minimum age pension (according
to the Greek Social Security Agency). 520 elderly households had in 2019 reduced water charges.
Furthermore, EYDAP implements discounts on bills with high consumption or unreported water
supply, considering specific social and income criteria. In 2019, the total price of the discounts was
5.874.058,28 euros.

The company also established a special tariff / social invoice in 2017 for the beneficiaries of the
Social Solidarity Payment according to state law 4389/16. EYDAP offers free 2 m3 water supply per
month and per household member, as well as free 3 m3 water supply per month to households with
individuals who are more than 67% disabled. Beneficiaries should visit the company’s website to
submit an online application and upload their personal data, a tax declaration, and a water supply bill.
According to EYDAP information, 11.602 households benefitted from this regulation during the years
2018 and 2019 (EYDAP, 2019).
Useful contact details
•

EYDAP (Athens)

Customer support: The customer can choose the region they belong to and find the closest EYDAP
service point here:
https://www.eydap.gr/CustomerSupport/ServicePoints/
Phone number: 1022 or 210 2144444 / 1022@eydap.gr free of charge 24h service
The online form of communication, based on the specific matter of the customer: https://www.eydap.
gr/CustomerService/
•

EYATH (Thessaloniki)

Customer support: Aggelaki 6, 54636 and 26th of October 25, 54627 – Monday to Friday 7:30 –
14:00
Phone number: 2310 966600 / for emergency damages: 11124
Online communication form to report a problem or a question: https://www.eyath.gr/epikoinonia/
References water bills - Greece
EYDAP: https://www.eydap.gr/en/Home/
E-NOMOTHESIA: https://www.e-nomothesia.gr/kat-agrotike-anaptukse/apophase-oik-135275-2017fek-1751b-22-5-2017.html
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Electricity market.
In Spain, the energy cycle begins at the generation points, where the
process of transforming energy resources (mainly coal, gas, uranium,
sun, wind, or water) into electrical energy takes place. Once generated,
it is transported to the distribution site and from there distributed to the
points of consumption.
Generation -> Transport -> Arrives at the Municipality -> Distribution -> Consumption

Natural gas follows the same circuit, but, unlike electricity, it is a primary
energy and therefore does not require any transformation. primary energy
and, therefore, does not need any transformation (it is transformed into
heat directly in homes, normally, except for district heating networks,
which are still not very widespread).
Marketers oversee buying this energy on the wholesale market and selling
it to customers. There are more than six hundred in the free market and
eight in the regulated market. Those in the regulated market are the socalled reference marketers or last resort marketers and entitle people
who meet certain requirements to access the social tariffs.
The price of energy is determined on an hourly market based on the hourly
generation of electricity. The average price is given daily. However, in the
free market tariffs, as consumers we may receive a variable price, or we
may be billed for the energy at a fixed price, depending on the conditions
of the contract we have with the supplier.

Regular market:
• They operate what are called reference marketers, of which there are
only 8. These marketers buy the energy, but the state regulates a part
of the price at which they sell the energy to the end consumer. A single
tariff is considered, known as the Voluntary Price for Small Consumers
(PVPC). The price in the regulated market is usually cheaper in the long
run than the price in the free market.
• Another advantage offered by the regulated market is the possibility of
accessing the social tariff discount.
• Finally, in the regulated market it is not possible to add extra services to
the bill, such as maintenance services, which are often contracted without
knowledge in the free market.
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Electricity

The regulated market allows greater control over the electricity bill, as
the bill is more limited, and discounts such as the social tariff, which
are normally higher than the discounts that can be obtained on the free
market. In addition, this market does not have a fixed term. However, if
you want to opt for green energy purchasing criteria, or ethical or social
criteria, it is necessary to look for free market suppliers.

Liberalized market:
• The price is set 100% by the company, and since it is a liberalized
market, each operating company can offer you a wide variety of tariffs,
and additional maintenance services.
• There are more than 600 suppliers in the liberalized market, which
allows us to select the one that best suits what we are looking for, not
only thinking about the price, but also that it fits with the energy we want
to have. For example, we may be interested in a supplier with renewable
energy certificates, with ethical criteria, that is local or socially based.
• They sometimes offer rates that allow a few hours per day or week for
free but end up compensating for the discount with higher prices for the
remaining hours.
• The tariffs they offer may have a minimum permanence.

LIBERALIZED MARKETERS VS REGULAR MARKETERS
Security against non-payment:
-

Liberalized marketers: When there are non-payments in the

supply and after receiving notification of the cut-off, the customer has
2 months to pay and avoid suspension. Once this period has elapsed,
the suppliers can carry out a cut-off + cancellation at the same time,
obliging the customer to register for a new supply with the corresponding
costs.

-

Regular marketers: If you have unpaid bills and receive notifica-

tion of suspension, you have 2 months to pay the bills and avoid suspension. Failure to pay outstanding bills will result in disconnection and, in
the event of failure to reconnect, termination.
The timing is different for beneficiaries of the social tariff, with the entry
of RDL 17/2021, which incorporates article 45 bis of Law 24/2013 on
the Electricity Sector. This modification offers 4 months from the receipt
of the cut-off notice + 6 months of «minimum vital supply», where an
automatic power reduction to 3.5 kW will be carried out to avoid overindebtedness. During these 10 months, supply may NOT be suspended.
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1

2

3

4

5
1. Logo, name, Tax
Identification number and
registered office of the Supplie

7

2. Details of the electricity bill r
3. Bill summary.
4. Name and address for
communication purposes
of the contract holder.
5. Contract details:
6. Electricity consumption
information
7. Information section
detailing where the amount
paid by the customer is spent
8. Information on complaints.

6
8

FIGURE 68 ELECTRICITY
BILL. FRONT PAGE. SPAIN
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9

10

11

9. Bill details.
10. Consumer information.
11. Information about the origin
and environmental impact of
the energy used

FIGURE 69. ELECTRICIT Y
BILL. BACK PAGE. SPAIN
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Electricity invoice.
1. Logo, name, Tax Identification number and registered office of the
Supplier.

2. Details of the electricity bill. Total amount of the bill expressed in euros,
bill number and date of issue, period of consumption and date of debit, if
the bill is direct debited, or payment deadline, if it is not.

3. Bill summary. -In any case, the amount relating to the contracted power,
energy consumed, surplus compensation, electricity tax, meter rental, tax
applied and the total bill. Where applicable, the discount for social bonus
and other regulated concepts shall also be included.

4. Name and address for communication purposes of the contract
holder.

5. Contract details:
Name and NIF or NIE of the person holding the supply contract.
Supply ad.
Unified Supply Point Code ( CUPS).
Type or modality of contract.
Transmission and distribution access toll and tariff segment charges.
Contracted power in each hourly period. This data must appear in red or
in another color of the Supplier’s choice that allows this data to be clearly
highlighted.
Reference of the supply contract, with the name of the supply company
in brackets.
Access contract reference, with the name of the distribution company to
which the supply point is connected in brackets.
End date of the contract. It must be included that the contract will be
automatically renewed annually unless the consumer expressly declares
otherwise.
End validity date of the social tariff, where applicable.
Meter number.

6. Electricity consumption information:
The consumption that appears in this section is the consumption
calculated by difference of the consumption corresponding to the last
available readings carried out by the distributor.
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Additionally, an informative text is included on the average daily
consumption in the period billed in euros, the average daily consumption
of the last 14 months in euros, the accumulated consumption of the last
year in kWh, the maximum power demanded in the last year in each one
of the hourly periods, etc.
Likewise, where applicable, information shall be provided on the
consumption to which the discount of the social bonus is applied and
the consumption that is excluded from this bonus.
It shall indicate whether the reading is real or estimated, the date
of the reading, the last reading of each period and the consumption
corresponding to each period.
A bar graph representing the evolution of consumption is included, in
which a different color is used for each tariff period.

7. Information section detailing where the amount paid by the customer
is spent.

8. Information on complaints.
9. Bill details:
Billing by contracted power, broken down by hourly periods and
including billing by fixed marketing range.
The power term (price to be paid per unit of contracted power and per
month) is paid, even if we do not consume electricity, and refers to the
capacity to have several appliances connected simultaneously.
The power is paid for the simple right to have the installation up to the
house and to be able to enjoy electricity, even if it is not used afterwards.
That is why we can find months when we are away on holiday and the
bill has a cost. Power represents a relevant cost on the bill, so it is very
important to have it well adjusted. Being able to have different appliances
running at the same time depends on whether we have contracted power.
But it is not always necessary to run everything at the same time, and
most of the time it can be done sequentially. Each additional kW of power
that we want means paying approximately €35 per year. It is important
to know which appliances are needed to determine the power to be
contracted. Normally 2 kW or maximum 3 kW is recommended if there
is gas and electricity, and if everything is electric, 3.3 kW or maximum 4
kW is recommended.
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Billing by energy consumed, disaggregated by hourly periods. The
cost of energy will be included, without a disaggregation.
The 2.0TD tariff is a type of tariff that is characterized by billing electricity
at three different prices depending on the time of day. The advantage is
that energy in the so-called off-peak hours is more than 45% cheaper.
On the other hand, during peak hours, the price of energy is 12% higher.
The flat period has an intermediate energy cost, where the energy price
is 20% cheaper.
Peak hours: Monday to Friday between 10am and 2pm and between 6pm
and 10pm.
Flat hours: Monday to Friday between 8am and 10am, between 2pm and
6pm and between 10pm and midnight.
Off-peak hours: Monday to Friday between 00h and 8h, and 24h on
weekends and national holidays.
From 1 June 2021, this tariff will be applied to all PVPC tariff contracts.
Billing for surplus energy from self-consumption and limit
adjustment of compensation for self-consumption in cases where there
is an associated photovoltaic installation.
Where applicable, the corresponding discount for the social
bonus.
Electricity tax. Applies to both the power term and the energy
term.
Meter rental. Price established in current regulations that is paid
for the rental of metering and control equipment.
IVA, at the applicable rate.
Total amount of the bill. Sum of all the above amounts.
If prices have changed during the billing period (e.g., when changing
the calendar year), the quantities are broken down for the periods in which
each of the prices were in effect.

10. Consumer information, on the CNMC’s energy offer comparator,
etc.

11. Information on the origin and environmental impact of the energy
used
Associated services (relevant)
Benefits that the consumer could access in relation to this service
and its details (e.g. social bonus, thermal social bonus, etc).
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Resources and information about rights and opportunities
SOCIAL TARIFF
The social tariff is a discount of 60% or 70% on the electricity bill (excluding taxes), with a duration of
2 years. The reduction is applied to the regulated PVPC tariff (set by the State for regulated market
customers), provided that the contracted power does not exceed 10 kW. Households benefiting from
the electricity social tariff will also have access to the thermal social tariff.
The eligibility criteria are financial, except in the case of large families. Income is a determining factor
for a possible situation of vulnerability to be declared. The reference is the public indicator of multiple
effects income (IPREM) of the State, currently (2022) set at 8,106.28 euros per year, 14 payments.
Families with an annual income of less than or equal to:
60% discount (RDL 29/2021 until 30/06/2022) on the bill
• Household unit without dependent minors: 1.5 times the IPREM (*).
• Household with one dependent child: 3 times the IPREM (*).
• Household with two dependent minors: 3.5 times the IPREM (*).
Pensioners: when all members of the family unit receive the minimum pension (retired, permanently
disabled, etc.) and when, if they have other income, this does not exceed 500 euros per year. Large
families: all without exception.
70% discount (RDL 29/2021 until 30/04/2022) on the bill:
• Household unit without dependent children: 0.75 times the IPREM (*).
• Household unit with one dependent child: 1.5 times the IPREM (*).
• Household unit with two dependent children: 1.75 times the IPREM (*).
THERMAL SOCIAL BONUS
• The Thermal Social bonus is a state subsidy of a single annual payment to the bank account
associated with the supply holder.
• The amount granted will depend on the composition of the household unit, household income, etc.
The calculation is made by the reference marketer.
• To qualify for this discount, it will be necessary to have applied, before 31 December, the electricity
social tariff.
• This amount conceptually serves to cover the costs of heating, hot water, and cooking. It does not
matter which system is used (gas, electric, oil...).
• This grant shall be paid during the first quarter of the following year.

The documentation required to apply for the social tariff is shown in the following table:
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DOCUMENTS NEEDED

IN WHICH CASES

Last electricity bill

Always

Social tariff form signed by all household
unit members over 14 years of age

Always

Photocopies of the passport/
ID document of all members of the
household unit over 14 years of age.

Always

Certificate of census registration for
all members of the household unit

Always

Family record book or individual
certificate from the Civil Registry of
each member of the household unit.

Always

Photocopy of the valid large family card

For large families

Certificate from social services or
the competent body certifying the
special circumstances of the holder or
a member of the household unit.

In special circumstances

MAIN CONTACTS:
Get free energy advice and support:
-APE Madrid: Wednesdays twice a month, at 17.00. Ateneo La Maliciosa c/Peñuelas, 12
-APE Catalunya: Wednesdays twice a month, at 17.00. Local FAVB, c/ Obradors 6-8 Barcelona. <M>
L3 Drassanes
-ABD Madrid: Paseo de la Dirección, 69. 28039 Madrid. Phone: 91 297 64 82
-ABD Barcelona: C/ de Quevedo 2, bajos. 08012 Barcelona. Phone: 93 289 05 30

For single parents households:
-Fundación Isadora Duncan: Av. Reino de León, 12 E1 1º - 24006, León.
Phone: 987 261 449
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Gas

Gas market.
The gas is derived from the decomposition of animals and plants that
existed millions of years ago and accumulates in the subsoil. Its formation
process is very slow, which is why it is considered a non-renewable energy
resource. Gas is mainly used in the domestic environment as thermal
energy, which is used for cooking or heating water, either for direct use or
within the heating circuit. It should be remembered that this incineration
process produces CO2.
The energy circuit is like the electrical circuit. It starts at the extraction
points. Transport is carried out using two methods: either with gas
pipelines, which are pipes through which the gas is injected and travels
many kilometers, or by ships, compressing the gas to the liquid phase and
carrying it in cargo ships, to then gasify it once it reaches the peninsula.
It should be mentioned that, in the case of Spain, it is imported from
other countries, and this has an environmental impact and entailing
energy dependence on them. The price is set by a wholesale market on
a quarterly basis, and, as with oil, as the natural resource is depleted, it is
necessary to extract it from deeper areas or use more costly mechanisms,
which implies an increase in price at a global level. Dependence on the
resources of other countries such as Russia and Algeria mean that they
have a great deal of influence over the final price.
Marketers oversee buying this energy on the wholesale market and selling
it to customers. There are more than 600 in the free market and only five
in the regulated gas market. Those in the regulated market are called
reference marketers or last resort marketers and have a regulated energy
price (TUR, Tarifa de Último Recurso).
Security against non-payment:
- Free Market: When there are non-payments in the supply and after
receiving notification of the cut-off, the customer has 2 months to pay
and avoid suspension. Once the period has expired, marketers can carry
out the cut-off + cancellation at the same time, obliging the customer to
register for a new supply with the corresponding costs.
- Regulated Market: If there are unpaid bills and notification of suspension
is received, the customer has 2 months to pay the bills and avoid
suspension. If the outstanding bills are not paid, they will be cut off,
and, if they are not reconnected, they will be disconnected. The timing is
different for beneficiaries of the social tariff, with the entry into force of
RDL 17/2021, which incorporates article 45 bis of Law 24/2013 on the
Electricity Sector. This modification offers 4 months from the receipt of
the cutoff notice + 6 months of «minimum vital supply». During these 10
months, the supply may not be suspended.
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1
3

4
1. Name of the supplier, date
of issue of the bill, and invoice
number (or code).
2. Name, NIF number, and

5

registered Company office.
3. Name and address for
communication purposes.
4. Total amount of the bill
expressed in euros
5. Gas bill details
6. Contact information:

F I G U R E 70. N AT U R A L
G A S B I L L. F R O N T PA G E.
SPAIN

2 6
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Gas

8

9

7. Tariff and supply
information.
8. Information on readings/
consumption:
9. Bar chart illustrating
consumption

10

10. Useful information6.
FIGURE 71. NATURAL GAS
BILL. BACK PAGE. SPAIN
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Gas invoice.
1. Name of the supplier, date of issue of the bill, and invoice number (or
code).

2. Name, NIF number, and registered Company office.
3. Name and address for communication purposes.
Contract details:
Name and NIF or NIE of the person holding the supply contract.
Address of supply.
Type or modality of contract.
Reference of the supply contract, with the name of the trading company
in brackets.
Holder’s bank details (without showing the full IBAN for privacy
reasons).

4. Total amount of the bill expressed in euros
5. Gas bill details: contracted tariff, period of consumption, amount
corresponding to the fixed term, energy consumed, hydrocarbon tax,
meter rental, tax applied (VAT) and total bill. Where applicable, other items
(e.g., extra services) shall also be included.
Gas consumption information: The consumption that appears in this
section is calculated by the difference of the consumption corresponding
to the last available readings made by the distributor (see section «H»).

6. Contact information: Information part detailing the channels
and means of contact with the supplier and information concerning
complaints.

7. Tariff and supply information:
-

Unified Supply Point Code.

Access tariff: depending on historical consumption and the
existing gas installation, one access tariff or another is applied. The
marketer chooses the appropriate one for each customer; it is not
necessary for the user to know which one corresponds to them. The
current domestic tariffs vary the price of the fixed term and kWh
depending on annual consumption. They are as follows:

138

COLLECTION Of SOLUTIONS

COOLTORISE

HOW TO STAY COOL IN SUMMER_ A

COLLECTION Of SOLUTIONS

Spain

Gas

Access tolls

Associated
annual
consumption

Fixed Term

Variable Term

T.RL 1 or TUR 1
T.RL 2 or TUR 2

< 5.000 kWh
Between 5.000
kWh and
15.000 kWh
> 15.000 kWh

5,44 €/month
10,24 €/month

0,04862 €/kWh
0,04520 €/kWh

22,02 €/month

0,04409 €/kWh

T.RL 3 or TUR 3

Energy Bills

8. Information on readings/consumption:
Consumption readings are taken in m3 of gas. Consumption recorded in
the billing period is the difference between the readings of the first and
last billing days. The reading must be indicated whether the reading is
real or estimated and the date of the reading.
In addition, indicate the conversion used to convert from m3 to kWh. (1
m3 = 11,571 kWh).

9. Bar chart illustrating consumption (if available) for at least the last 14
months, showing actual and estimated readings.

10. Useful information: Information for the consumer, the organizations
that provide further information about the items on the bill and the
calculations of the amounts involved
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Resources and information about rights and opportunities
Energy rights (cut-off legislation):

When can the supply be cut off?
-

4 months after nonpayment for people entitled to the electric social tariff.

-

2 months after nonpayment for all other households.

Cases in which supply may NOT be cut off (essential supplies):
-

Consumer at risk of social exclusion (50% of the bill paid by social services)

-

Persons and/or family units covered by the social benefit voucher and with any of the

following conditions:

Under 16 years of age
Some people with grade II or III dependency
A person with a disability of more than 33%.
Other considerations
If there is an unpaid debt, the supplier is obliged to offer the user the possibility of negotiating the
payment in instalments.
Regarding the region of Catalunya, there is a specific law 24/2015 for these cases.
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Water

Water supply .
Domestic water is not an energy source, but it is a basic supply such as
gas and electricity.
The management of the water cycle begins in the rivers and aquifers
from where it is collected for subsequent treatment and purification. The
sector is privatized, and companies can participate in the exploitation of
the resource at all stages of the cycle.
However, it is the regional or municipal public institutions that are
responsible for the water we consume, so we cannot choose the company
as in the case of electricity or gas. In this case it is determined by the
territory.
Non-payment safety:
When there is nonpayment in the supply, there must be at least 3 notices
prior to the supply cut-off, so that at least 3 months are available to face
and avoid the suspension. Once this period has expired, the suppliers can
cut off the supply + disconnection at the same time, forcing the customer
to register for a new supply with the corresponding costs.
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1
2

4
3
5
1. Contract details
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Water invoice.
1. Contract details: Number, holder, ID card number, and address
2. Invoicing data: invoice number, invoice period (can be monthly, bimonthly, or quarterly) and date of issue.

3. Current and previous readings, indicating the date of both readings,
and consumption for the period billed (in m3)

4. Type of tariff according to the type of dwelling and the number of
occupants:

The type of dwelling determines the fixed fee for the water supply that is
paid. As the number of water points increases, and therefore the nominal
flow rate that the installation can provide, a higher fixed fee is charged.
In the case of having a bonus for more than 3 persons in the household
(see extension of brackets), it will also be indicated in this section.

5. Concepts of the Water Cycle section:
Water supply. Related to the consumption (in m3) of water. Conceptually,
it serves to cover water collection and purification costs.
Unlike electricity or gas supplies, where all kWh of energy has the same
price on the bill, in the case of water, water is charged in increasing price
brackets to encourage responsible water use. In the following table, you
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can see the ranges and prices per m3 consumed for a family of up to 3
people:+

Thus, meeting the basic needs of a household (showering, cooking,
washing, etc.) can be done at a relatively cheap price, but if consumption
exceeds these needs, then these m3 will be charged more expensively as
the meter size increases.
- Water tax. This is a tax charged by the Catalan Water Agency (ACA) to
finance water works, among other things. It is also charged in installments,
as is consumption.
- Sewerage tax, charged to ensure the maintenance of municipal sewerage
networks.
- IVA. In the case of water, 10% is applied.

6. Waste concepts:
Tax on municipal waste generated in private households. This is a new
item on the water bill that will be applied from 1 July 2020 and is collected
on behalf of the Barcelona City Council. It is intended to finance the
management of waste collection generated in private households in the
municipality of Barcelona.
Metropolitan Waste Treatment Tax (TMTR). This is collected on the water
bill on behalf of the Barcelona Metropolitan Area. It is intended for the
treatment, recycling, and recovery of municipal waste, as well as the
disposal of waste at green points or landfills, recycling plants, composting
plants and ecoparks.

7. Additional information about consumption: Additional information on
the bill and the bar graph that illustrates consumption (if available) for
at least the last 12 months. Informative part detailing the channels and
means of contact with the supplier and information on complaints.
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The concepts explained in the back page of the water bill can be seen in
detail. In this example, the consumption of 18 m3 is divided into 16 m3
for the first tranche and 2 for the second tranche.
At the bottom of the page, the bill provides contact information in case
a complaint or claim should be made.
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Resources and information about rights and opportunities
Extension of tranches: In cases where more than 3 people live together in the household, an extension
of the consumption brackets must be applied. This allows a larger volume of water consumption
to be available at a lower price. The different brackets, expressed in m3/month, can be seen in the

following table:
In cases where there is a person with a disability of more than 75% in the household, this person
is counted as 2 persons.
The extension of tranches also provides a 5% bonus on the TMTR.
Social Fee
Applicable to individuals and families who have accredited being in a situation of economic vulnerability or at risk of residential exclusion by means of a report from the Social Services, or for those families with all members unemployed or receiving minimum pensions.
In case of access, 100% of the concept is subsidized, if the consumption does not exceed the second water bracket. If it is exceeded, a reduction of 50% of its value will be applied.

It consists of a 100% discount on the service fee and the prices of tranches 1 and 2 of the ‘water
supply’ concept. The volume of water included in tranches 1 and 2 is considered sustainable and responsible consumption that a household should make, according to the OMS.
Families with all members unemployed and recipients of minimum pensions are eligible. Also,
persons and family units that can prove that they are in a situation of economic vulnerability, in accordance with current legislation, or those that have been recognized, by means of a report from the
social services of the competent local administration, as being at risk of residential exclusion or any
other situation that requires special protection, with the validity determined by these services.
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TMTR Social
This is a discount that the Metropolitan Area of Barcelona applies to the concept of the bill called
TMTR, a tax that is used for the management of solid waste.
This rebate can be as follows:
-

50% on this item if the person is a beneficiary of the ACA’s social tariff because the person

is unemployed or receives a minimum pension.
-

100% if the person is a beneficiary of the ACA’s social tariff because a report from the so-

cial services certifies that the person in question is in a situation of vulnerability.
Exemption from the sewerage tax
This is a total exemption from this tax approved by Barcelona City Council, aimed at people at risk
of residential exclusion or in a situation of economic vulnerability.
Useful contacts
Barcelona
Aigües de Barcelona
Carrer Consell de Cent 396, 08009, Barcelona
935 219 777

Madrid
Canal de Isabel II, S.A.
Calle Santa Engracia, 125, 28003, Madrid,
contacto@canal.madrid
900 365 365.
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Electricity and Gas market.
The liberalization of the energy market in Italy took place in 1999 (officially
in force in 2003 for electricity and in 2007 for gas) following the Bersani
decree, which gave various operators the opportunity to enter the energy
sector and to propose offers freely. This led to greater competition
between suppliers, which allowed the end customer to choose from many
different rates. However, in parallel to the free market, the Maggior Tutela
market, managed by the Authority, continues to be active, in which many
suppliers continue to operate (at least until January 2024, the date on
which it should be closed)
Today, domestic customers have the possibility to choose between a
protected market, with tariffs entirely defined by the Regulatory Authority
for Energy, Networks and the Environment (ARERA), and a free market,
in which the price of electricity and gas is defined by the Regulator
only for that which concerns the costs of transport, distribution, and
system charges, while it is chosen by the supplier as regards the energy
component.

Regulated market in Italy
Fixed price for all suppliers, established every quarter with respect to
the trend of the energy market, the CONTROL BODY is by ARERA-the
Regulatory Authority for Energy, Networks and the Environment- and the
benefits are The price increases or decreases without particular sudden
peaks, but it is not possible to request particular tariff plans or different
consumption bands.

Liberalized (free) market in Italy
In the free segment, individual suppliers decide the price to be offered
within the market, the control bodies are AGCM, or Antitrust, the
Competition and Market Authority, the customer can choose the rate
that best suits his needs, in a highly competitive market. The free market
has several advantages over the enhanced protection service:
- Different suppliers and many offers available: consumers can choose
the most convenient electricity and gas tariff that suits their profile. In
the protected area, the offer is only one and is established by the Energy
and Gas Authority;
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- Dual offers, for both electricity and gas users: the customer has the
possibility of having a single manager for electricity and gas, which is
not possible in the protected;
- Competition among operators: suppliers are encouraged to offer a
better service and a lower price to entice customers to subscribe to their
offers;
- Fixed-price tariffs: in the free market, many offers have a fixed price for
one, two, or three years in order to remain protected from any increases
in the cost of the wholesale market.
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Electricity invoice.
1. Logo of Energy provider/player.
2. Number Contract, Number of Client and Logo App.
3. Indication of servizio fornito: electric energy and tipology of market
when you have subscribe the contract.
4. Bill identifier / Details of the electricity bill: the section contains the
progressive number, the date of issue, and the reference period of the
billed consumption.
5. Delivery address: data relating to the delivery address of the bill.
6. Payment method: indicates the payment method chosen by the
customer and the status of previous invoices. In the event of unpaid bills,
the relative details are indicated in the communications to customers.
7. Total to be paid and due date: it is the total to be paid for the use of
the electricity service and any other amounts (eg. Rai fee) and the date
by which payment is to be made.
8. Data relating to the holder of the administration contract: name of the
customer and tax code or VAT number.
9. Contractual data: data relating to the signed offer.
The “Supply activation date” indicates the activation date of the electricity
supply. The «Offer starting date» indicates the date on which the
commercial offer in force on the supply was activated.
10. Expenditure items: grouping of the amounts in the bill and graphical
representation with the indication as a percentage of the same, as defined
by the Arera legislation.
• Expenditure on energy raw material: energy price, network losses,
dispatching component and other items;
• Costs for the transport and management of the meter;
• Expenses for system charges: costs billed to cover activities of general
interest for the electricity system;
• Total bill
11 . IrenYou App: ability to manage your electricity bill contracts through
the app.
12. Website www.irenlucegas.it and social profiles.
13 . Toll-free number to contact us.
14 . Breakdown and Emergency Service: telephone number to request
emergency response in case of breakdowns on the distribution
network.
15 . Identification data of the supply point: POD code (electricity
withdrawal point) and technical characteristics. The first uniquely
identifies the physical point where electricity is delivered to the end
customer; then there is the address where the electricity is supplied and
the contractual power signed by the customer.
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16. Annual consumption and average cost of supply: data relating to the
consumption of the last 12 months of supply, the average unit cost of
the bill (given by the ratio between the total bill, net of other items, and
the kWh invoiced) and the average unit cost of energy (given by the ratio
between the expenditure for energy and the kWh invoiced)
17 . Readings and consumptions billed in the bill: the billed consumptions
are indicated divided between real consumptions, if transmitted by
the distributor or communicated by the customer, and estimated
consumptions, in case of lack of communication by the distributor
/ customer. That is, the difference between the previous reading and
the current reading is the number of kWh of electricity that you used
during the billing period. In the event of an adjustment, the refunds of
previously invoiced estimated consumptions are indicated, including any
recalculations and / or adjustments.
18. Details on the calculation of taxes: data relating to the calculation of
taxes on the kWh invoiced.
19. Other amounts relating to energy: present only if charges other than
those that must be included in the other expense items indicated in the
summary (eg contractual bonus, fixed fees, default interest, indemnities)
are charged or credited.
20. Average consumption: the consumption of the last 12 months is
summarized, divided by bands with an indication of the power.
21 . Communication to customers: The communications useful to the
customer and those provided by ARERA are indicated.
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Gas

Gas invoice.
1. Energy provider Logo.
2. Contract Number, Customer Number and App Logo.
3. Indication of the service provided: methane gas.
4. Details of the bill. The section contains the progressive number, the
date of issue and the reference period of the billed consumption.

5. Delivery address: data relating to the delivery address of the bill
6. Payment method: indicates the payment method chosen by the
customer and the status of previous invoices. In the event of unpaid bills,
the relative details are indicated in the communications to customers.

7. Total to be paid and due date: indicates the total to be paid for the use
of the methane gas service and any other amounts requested and the
date by which to make the payment.

8. Data relating to the holder of the administration contract: name of the
customer and tax code or VAT number.

9. Contractual data: data relating to the signed offer The “Supply activation
date” indicates the activation date of the methane gas supply;

10. Communication period Self-reading: the period in which it is
recommended to communicate the gas meter reading is indicated.

11 . Expenditure items: percentage breakdown of total expenses as
defined by the Arera legislation. Cost of raw materials, gas transport,
charges, taxes.

12. App: ability to manage your contracts via the downloadable app
13. Website www.irenlucegas.it and social profiles.
14. Contact number: Toll-free number to contact us.
15. Breakdown and Emergency Service: telephone number to request
emergency response in case of breakdowns on the distribution
network.
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16. Identification data of the supply point: PDR (Redelivery Point) code
consisting of 14 numbers. The first four digits indicate the gas supplier
code, and the last 10 the end user.

17. Annual consumption and average cost of supply: data relating to the
consumption of the last 12 months of supply, the average unit cost of the
bill (given by the ratio between the total bill, net of other items and the
Smc billed) and the average unit cost of natural gas (given by the ratio
between the expenditure for natural gas and the smc billed).

18. Readings and consumptions billed in the bill: the billed consumptions
are indicated divided between real consumptions, if transmitted by
the distributor or communicated by the customer, and estimated
consumptions, in case of lack of communication by the distributor /
customer.
In the event of an adjustment, the refunds of previously invoiced
estimated consumptions are indicated, including any recalculations and
/ or adjustments.

19. Detail on the calculation of taxes: data relating to the calculation of
taxes on the smc invoiced.

20. Other items: present only if charges other than those that must
be included in the other expense items indicated in the summary are
charged or credited (e.g. contractual bonus, fixed rights, default interest,
indemnities).

21. Average consumption: the consumption of the last months available
and the calculation of the average daily consumption are summarized.

22. Communication to customers: the communications useful to the
customer and those provided by ARERA are indicated.
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Water supply.
The water service tariff is regulated nationally by the Authority for Energy,
Gas, and the Water System (AEEGSI), now the Regulatory Authority for
Energy, Networks, and the Environment (ARERA), and, locally, by the Area
Government (EGA).
p
The rate covers operating costs (costs incurred for the operational
management of the plants, such as energy costs to operate the lifting
pumps, personnel costs, etc.) and investment costs (costs relating to
the maintenance of networks and plants, necessary to maintain their
functionality over time, as well as those for the construction of new
systems where necessary).
To consult the rates applied in your municipality, must be search a specific
map.
The Energy, Networks and Environment Regulatory Authority (ARERA)
(with Resolution no. 665/2017 / R / IDR, so-called TICSI) has introduced
legislation at national level on the tariff structure of the integrated water
service and ‘Scope (EGA) must apply this legislation by defining it locally
as on January 1, 2018.
The most significant changes are:
the distinction between resident domestic users and non-resident
domestic users.
the forecast of reaching a per capita tariff structure by 31 December
2021 for all resident domestic users and therefore commensurate with
the number of family members.
the abolition of the so-called “Minimum committed” (if foreseen)
also for non-domestic users.
As regards the per capita tariff structure, it is possible to request its
application using the form.
In the absence of self-certification or in any case the number of the
resident family unit is not known, the articulation will consider several
standard members equal to three.
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For condominium users, the above request can only be made, using the
form, by the condominium administrator with reference to all the real
estate units served by the centralized supply.
The forms can be sent, accompanied by a copy of an identity document,
to the e-mail address procapiteidrico@gruppoiren.it or manually delivered
to our branches.
As regards non-domestic users, a reclassification based on standard
categories has been envisaged. The information available in our database
was used for this reclassification; in case of discrepancy, it is possible to
report to the toll-free number indicated on the bill.

Water Referencens
Tariff Method MTI (2014-2017) - deliberazione dell’Autorità 27 dicembre 2013, 643/2013/R/IDR, recante
“Approvazione del Metodo Tariffario Idrico e delle disposizioni di completamento” e relativo Allegato
A recante “ Metodo Tariffario Idrico - MTI - Schemi regolatori ”;
Contratctual Quality Regulation - deliberazione dell’Autorità del 23 dicembre 2015, 655/2015/R/IDR
e relativo Allegato A recante “Testo integrato per la regolazione della qualità contrattuale del servizio
idrico integrato ovvero di ciascuno dei singoli servizi che lo compongono” (RQSII);
Entrustment Contrresolution Standard Schemes - deliberazione dell’Autorità 23 dicembre 2015,
656/2015/R/IDR, recante “Convenzione tipo per la regolazione dei rapporti tra enti affidanti e gestori
del servizio idrico integrato” (di seguito: deliberazione 656/2015/R/IDR);
Tariff Method MTI-2 (2016-2019)- deliberazione dell’Autorità del 28 dicembre 2015, 664/2015/R/IDR,
recante “Approvazione del metodo tariffario idrico per il secondo periodo regolatorio MTI-2” e relativo
Allegato A recante “Metodo tariffario idrico 2016-2019 – MTI-2. Schemi regolatori” (MTI-2);
Technical Quality Regulation - deliberazione dell’Autorità 27 dicembre 2017, 917/2017/R/IDR e relativo
Allegato A recante “Regolazione della qualità tecnica del servizio idrico integrato ovvero di ciascuno
dei singoli servizi che lo compongono (RQTI)”
Tariff Update (2018-2019) - deliberazione dell’Autorità 27 dicembre 2017, 918/2017/R/IDR recante
“Aggiornamento biennale delle predisposizioni tariffarie del servizio idrico integrato”
IMP and FEP standard schemes – determina 1/2018 – DSID recante “ Definizione delle procedure per
la raccolta dei dati tecnici e tariffari, nonché degli schemi tipo per la relazione di accompagnamento al
programma degli interventi e all’aggiornamento delle predisposizioni tariffarie per gli anni 2018 e 2019,
ai sensi delle deliberazioni 917/2017/R/idr e 918/2017/R/idr , ai sensi delle deliberazioni 917/2017/R/
idr e 918/2017/R/idr
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Water

Water invoice.
1. Verify personal tax information: Remember to verify the correctness
of the tax information.

2. Customer code: Here you will find your customer code, always use it
to communicate with us;

3. Address: This is the address that is indicated for receiving bills. Always
check that it is correct;

4. Communication of self-reading: Here you will find the methods to
communicate the self-reading of the meter;

5. Sums summary: This is the list of charges based on the billing items.
6. Total: Here are indicated: the total amount to be paid, the due date
and information regarding your payments to check if they are regular.

7. Holder code: Here you will find your holder code, always use it to
communicate with us;

8. How to contact us: These are all the references you can use to talk
to us;

9. List of branches: In this section you will find the list of branches in the
area and the opening hours.

10. Fixed fee: The fixed fees are proportionate to the number of days
relating to the billed period and are paid regardless of consumption;

11. Aqueduct, Sewer and Purification Services: In this section you will
find the cost you pay respectively for the services: Aqueduct, Sewerage,
Purification. We remind you that the costs of the aqueduct, sewerage and
purification services are defined on the basis of the rules established by
the regulatory and control bodies;

12. Advances: The return of any advance payments previously invoiced
is indicated here;

13. Reading and consumption: Here you will find the data relating to your
meter, the latest readings and the cubic meters requested in advance.
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14. Unit cost: Indicates the cost of each cubic meter;
15, 16, 17. Totals: This is the list of debit items calculated by multiplying
the unit cost by the number of cubic meters in the billed period;

18. VAT rate: Indicates the VAT rate applied
Communications to Customers
The last pages of the bill are intended for communications to customers. Here you will find all the
information you may need, including rate updates and communications required by the Energy,
Networks and Environment Regulatory Authority (ARERA).

Self-reading meter service
A quick and easy way to receive your bills without surprises.
You can communicate self-reading by contacting the toll-free numbers, which you can find on the
first page of the bill.
You can also do it through APP, also available as an APP, in a simple and intuitive way: https://clienti.
irenlucegas.it/login.
You can record the reading independently whenever you deem it useful: it will be inserted and billed
if it falls within the period, highlighted on the invoice, useful for communication; the other readings
will be considered to calculate the consumption estimate closest to real consumption.We remind
you that to provide self-reading by telephone, the system will ask you to identify the supply by asking
you to enter the user code (shown in your bill) that you will need to have available when you call the
toll-free number.
How to pay the bill
To pay your bill, choose the way that suits you best:
-at a post office or bank, using the bulletin attached to your bill;
-by presenting the bank domiciliation form that you find on your bill to your bank, thus avoiding queues
at post offices. Remember that, even if you have activated the automatic debit service on your bank
account, the bill will still be delivered to your home and that, in the event of a dispute, you can suspend
the payment by the deadline or request a refund within 8 weeks from the debit. ;
- By bank transfer reporting the data you find on your bill
- The LIS points of LOTTOMATICA Servizi (lottery offices, tobacconists and bars distributed throughout
the national territory)
- All SISAL betting shops present on the national territory
- At the cash desks of the Coop Alleanza 3.0 and Eridana authorized stores in the provinces of
Piacenza, Parma, Reggio Emilia, and Modena
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7. Conclusions

The study developed in this document demonstrates the relevance of the
existence of guidelines to provide the population with simple but effective
tools to improve thermal comfort conditions during the summer period.
In the case of the intervening localities, summer is the period in which
the highest temperatures are concentrated, and therefore a greater risk of
exposure to them, especially for the vulnerable population. On the other
hand, the impact of the application of the detailed measures would help
mitigate the impacts of summer energy poverty by raising awareness
among the population regarding the knowledge of good practices at
different scales.
According to the climate analysis developed for each of the locations,
the cities with the lowest percentage of time in comfort without the
application of passive strategies are Parma and Barcelona with 15.3%
and 20.50%, respectively. On the contrary, Madrid has 30.9% of the
time in comfort, followed by Ivaylo with 27.90%. To conclude, it can be
seen from the analysis that, in the case of Madrid, the most important
strategies to apply during summer consist of solar protection, natural
ventilation, and evaporative cooling. As for Barcelona, being in a different
geographical context, the most important strategies are natural ventilation
and dehumidification. Both Thessaloniki and Parma have high needs for
natural ventilation and solar protection. Finally, the locations studied
in Bulgaria have a higher percentage of the need for thermal inertia in
buildings and solar protection.
By knowing in detail, the needs of each of the localities, it is interesting
to have a wide list of solutions applicable to the different strategies
and above all at different scales. The catalogue contains 57 solutions
designed to address the various passive strategies and provides
qualitative information about them with the intention of starting the
reader on the in-depth study path. It is important to understand that, just
as each locality has its particularities, so too does each neighbourhood,
each building, and each dwelling; therefore, it is encouraged to involve
the reader in understanding the performance of their environment and
therefore understanding the implementation of improvements efficiently
and accurately.
Regarding the contribution in relation to the energy bills, it is important
to apply parallel strategies both for the reduction of consumption within
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the household in relation to the use of appliances and facilities and the
raising of awareness in relation to the services contracted, the benefits
that could be obtained, and above all the energy rights that users possess,
so that the more information the households have, the greater the control
over consumption.
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