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SUMMARY

Light pollution is a pervasive environmental issue that demands a collaborative,
interdisciplinary approach for resolution, with active involvement and input from the public.
As part of the LIFE Natura@night project, a survey was conducted to gain deeper insights
into people's perceptions of light pollution and its associated consequences, their
preferences regarding Artificial Light at Night (ALAN), and their support for mitigation
measures. In total, 2,207 respondents from the archipelagos of Madeira, Canary Islands, and
Azores participated in the survey, most of them from the target municipalities of the project.
The results, at both archipelago and municipal levels, reveal a notable awareness of light
pollution, particularly in its impact on nocturnal biodiversity and strong support for the
adoption of less polluting forms of lighting. These findings have the potential to inspire local
and regional governments, along with other stakeholders, to intensify their efforts in
combating light pollution, that are inclusive and that garner support from the public.

RESUMO

A poluicdo luminosa é um problema ambiental transversal que exige uma abordagem
colaborativa e interdisciplinar para sua resolu¢do, com a contribuicdo e participag&o ativa da
populacdo. No &mbito do projeto LIFE Natura@night, foi realizado um inquérito para conhecer
melhor as perce¢des da populagdo sobre poluigdo luminosa e consequéncias associadas, as
suas preferéncias em relacdo a luz artificial e o seu apoio a mudangas e medidas de mitigagao.
No total, 2207 pessoas dos arquipélagos da Madeira, Canérias e Agores foram inquiridas,
sendo a maioria residente dos municipios abrangidos pelo projeto. Os resultados, tanto a
nivel de arquipélago quanto municipal, revelam uma notavel consciencializagdo sobre a
poluicdo luminosa e o seu impacte na biodiversidade noturna e um elevado nivel de apoio a
adocdo de formas de iluminagdo menos poluentes. Estes resultados poder&o inspirar
governos locais e regionais, juntamente com outros stakeholders, a intensificar seus esforcos
no combate a poluigdo luminosa, desenvolvendo estratégias abrangentes que contam com
o apoio da populagéo.
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1. INTRODUCTION

In recent decades, the world has witnessed an unprecedented surge in urbanization, with
more people moving to cities seeking better opportunities and improved living standards
(United Nations, 2019). This global urban transformation and development of human
communities has led to a remarkable increase in the use of Artificial Light at Night (ALAN),
with light progressively intruding dark spaces, disrupting natural cycles of light and darkness
(Gaston et al., 2013), and expanding into rural and offshore areas (Holker et al., 2010).

ALAN derived from public lighting (PL) systems has become synonymous with modern urban
lifestyles, illuminating the night, and extending human activities into the dark hours (Falchi et
al.,, 2011). And although artificial light can be associated with an improvement of human quality
of life and economic growth (Doll et al, 2006), this widespread reliance on ALAN has
inadvertently given rise to an alarming consequence: light pollution.

Light pollution, characterized by the introduction of artificial light that alters natural light
levels in the night environment, is considered one of the most rapidly increasing alterations
to natural environments (Cinzano et al., 2001; Falchi et al., 2011), with 80% of the world living
under light-polluted skies (Falchi et al, 2016). It has emerged as a pervasive environmental
issue affecting ecosystems, human health, and astronomical observation (e.g: Fontana et al,
2021; Longcore & Rich, 2004; Navara & Nelson, 2007).

The over-illumination caused by ALAN disturbs the natural behaviours of wildlife and
ecosystems, affecting species that rely on darkness for foraging, reproduction, and
navigation (Gaston et al, 2013), as well as diurnal species (Jagerbrand & Spoelstra, 2023).
Moreover, light pollution has implications for human health, including disrupting circadian
rhythms and sleep patterns, which in turn can lead to a range of health issues (Chepesiuk,
2009; Falchi et al,, 2011). Consequences on astronomical observations show a worldwide rapid
decrease in the ability to stargaze (Kyba et al, 2014). Additionally, increase in outdoor and
street lighting, even using more energy efficient lights, can lead to higher energy
consumption and higher greenhouse emissions, further exacerbating the challenges of
climate change and sustainability (Azman et al, 2019; Kyba et al, 2014). Light pollution in
urban areas can be caused by a wide range of sources, such as streetlights, illuminated
buildings, roads, bridges, commercial buildings and advertising, parking places, airports,
illuminated sports areas and lights from traffic (Falchi et al., 2011; Holker et al.,, 2010; Longcore
& Rich, 2004), many of which can be reduced.

In the scope of years of research and literature on light pollution and its consequential
effects, it is imperative to implement transformative changes and measures. Such changes
imply a collaborative interdisciplinary approach, involving researchers, policymakers, non-
governmental organizations (NGOs), and a diverse array of stakeholders. Technological
innovations, policy interventions and public engagement efforts can be the pillars that drive
mitigation and reduction of light pollution.

Public opinion and citizen participation play a vital role in decision-making and policy
formulation processes (Burstein, 2003; Michels & de Graaf, 2010). And, as the primary
beneficiaries and stakeholders of urban lighting, we consider public engagement and



awareness to be essential in driving change and demanding responsible lighting solutions.
Understanding public attitudes, preferences, and concerns is crucial in creating effective and
well-accepted policies that balance the need for illumination with environmental
considerations, and that also consider possible public concerns on safety and cultural
significance associated to light (Holker et al., 2010; Pefa-Garcia et al.,, 2015).

Sample surveys are the most common method used to gain knowledge on public opinion on
a given issue (Berinsky, 2017), and can provide insights into the public's awareness of light
pollution, their understanding of its implications, and their support for less polluting form of
lighting (e.g.: Coogan et al.,, 2020; Lyytiméki & Rinne, 2013). These can then be used to support
decision making processes next to local government and other decision makers, guiding
them towards inclusive, informed, and evidence-based policies that resonate with the public's
expectations.

The LIFE Natura@night project is a great example of a multidisciplinary approach to reduce
light pollution and mitigate its effects. It involves environmental NGOs, governmental
organizations, local municipalities and technological centres and companies related to lighting
solutions and light pollution. In the scope of this project, a survey was conducted on
perception of light pollution, targeting the population of beneficiary municipalities of the
project in Madeira, Canary Islands and Azores archipelagos.

This report is part of Action A10 of project LIFE Natura@night, named “Survey of the
population of the municipalities covered by the project on public lighting and light pollution”.
The project is mainly developed in eight municipalities of the three abovementioned
archipelagos. Specifically, five of these municipalities are on Madeira Island (Cdmara de Lobos,
Funchal, Machico, Santa Cruz and Santana), two in the Canary Islands (Mogan and Buenavista
del Norte), and one in Graciosa Island, in the Azores (Santa Cruz da Graciosa).

These municipalities differ in their social-economic contexts. While some, like Funchal, are
highly urbanized with populations exceeding one hundred thousand inhabitants, others, such
as Santa Cruz da Graciosa and Buenavista del Norte, are distinctly rural, with fewer than five
thousand residents. Nevertheless, all archipelagos and municipalities face a shared
environmental challenge in the form of light pollution, which is particularly concerning due to
the unique ecosystems they harbour, which can be particularly sensitive to this threat.

Therefore, this survey aims to gather information from diverse social-economic contexts,
attempting to understand people’s perspectives on public lighting and light pollution, and
on possible solutions for its reduction and mitigation.

This study has three primary objectives:

i) Assess the population's perceptions of light pollution and its consequences;

ii) Understand their preferences regarding artificial and public lighting;

iii) Measure their support for changes to less polluting forms of lighting and
mitigation measures.
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2. METHODS

21 Survey design

A survey by questionnaire was developed and conducted in the archipelagos of Azores,
Madeira and Canary Islands. This was an online-based survey and questions selected and
produced to accomplish the set goals were based on the studies of Coogan et al, 2020,
Lyytimaki & Rinne, 2013 and Pefia-Garcia et al., 2015.

The questionnaire was extensive, with a wide range of questions to provide insight of
people’s perceptions on the topics evaluated by the survey. In total, 29 questions were
developed, that can be divided into six sections:

Sample characterization;

Lighting characterization at the respondent’s residence;
Perceptions on light pollution and ALAN;

Preferences regarding ALAN;

Support for changes in public lighting;

oA WwN =

Attitudes and individual action.

An informative section on light pollution was included between sections three and four, to
provide people context on the topic before they would state their level of support for
changes in public lighting, that can be found in Annex A and B, in the original questionnaire.

The questionnaire was tested by 20 people, who provided feedback on content of the
questions, clarity, length, and duration. Inputs provided were integrated into the final version
of the survey, that was uploaded to an online platform (https://www.questionpro.com/). The

survey was available in Portuguese and Spanish and could be responded by people with or
over 18 years old and living or visiting the archipelagos of Madeira, Canary Islands and
Azores. Non-residents could respond to a simpler set of questions.

Final questions used in the survey, as well as their attributes, such as type and scale of
answer are described in Table 1. Additionally, the original questionnaire, in Portuguese and
Spanish is presented in Annex A and B, respectively.

Table 1] Survey questions, type and scale of answer, reclassification, and type of question. Mandatory questions are

represented by “*" next to the question number.

Question . Type of . . .
Question Scale Reclassification Type of question
number answer
ar Do you live in archipelagos of Azores, | Multiple 1-Yes Sample
) Madeira, or Canary Islands? choice 2 — No, just visiting characterization
Multiol 1— Azores S |
ultiple ample
Q.2* In which archipelago do you live in? .p 2 — Madeira - P L
choice characterization
3 — Canary Islands
Multiple Multiple options Sample
Q3 On which island? P ple op - pe
choice characterization
Multiple Multiple options Sample
Q4* What is your municipality of residence? .p P P - P L
choice characterization



https://www.questionpro.com/

Yes Sample
Q5* How old are you? Numerical 218 P .
(see Table 3) characterization
. 1 - Male
Multiple Sample
Qe6* Gender . 2 — Female - L
choice . characterization
3 — Non-binary
1 — Basic education
2 — High school
Multiple 3 — Bachelor’s degree Sample
Q7* Education level ‘p . ° - P At
choice 4 — Master’s degree characterization
5 — PhD
6 — Other
X . X 1- Yes
as* Does your work schedule include night | Multiple 2 - No _ Sample
’ work? choice characterization
3 -NR
. . 1- Yes
Do you belong to any environmental | Multiple Sample
Qo* . . 2 - No - o
association? choice characterization
3 -NR
1- Yes, I'm astronomer
2 — | like to observe
Do you usually observe the stars or X the stars regularly
o . . Multiple . Sample
Q.10* participate in astronomical . 3 — | like to watch the - L
. choice K characterization
observations? stars occasionally
4 — No, never
5-NR
1 — Nocturnal trails
2 — Observation of If “4 — Other”,
o Do you do any of these other nocturnal | Multiple nocturnal fauna reclassified Sample
' activities in nature? choice 3 - No, none manually characterization
4 — Other (open (see Table 3)
ended)
1 — Rural
. X 2 — Small parish
How would you characterize your place | Multiple X Sample
Q12* ) i 3 - Village - L
of residence? choice . characterization
4 — City
5-NR
Bortle scale in images:
1 — Excellent dark sky
2 — Dark sky
3 — Rural sky
4 — Suburban/Rural
transition
Which of  these images best . o
X ] Multiple 5 — Suburban sky Lighting
Q13* approximates the night sky you can see . . - L
choice 6 — Bright suburban characterization
from your home
sky
7 — City/Suburbia
transition
8/9 — City sky/Inner
city
1 - Lights from my
house
2 - Lights from the
neighbours If “6 — Other”,
aur What is the strongest light source in Multiple 3 - Lights from local reclassified Lighting
’ your neighbourhood at night? choice businesses manually characterization
4 — Public lighting (see Table 3)
5 — Traffic lights
6 — Other (open
ended)
1- Yes
Qs Is it a permanent light source Multiple 2 - No Lighting
’ throughout the night? choice 3 - Intermittent characterization
4 — NR

10_ Report on local perceptions about Public Lighting in Macaronesia




1 — Insufficient

If “4 - Other”,

Q6+ You think the level of lighting where Multiple 2 - Good reclassified Lighting
’ you live is.. choice 3 — Excessive manually characterization
4 — Other (open ended) | (see Table 3)
In your daily life, if you carry out
o X . Hourly scale, from L
nocturnal activities, at what time do Multiple Lighting
Q17* o . . 18:00 to 08:00, and NR - L
you use pubilic lighting? Considering choice i characterization
option
the season with less natural light. P
. 1-Yes
. i Multiple .
Q.18* Have you ever heard of Light Pollution? . 2 - No - Perception
choice
3-NR
o Manual
en-
Q19 How would you define Light Pollution? pd d - reclassification Perception
ende
(see Table 3)
L . X 1 — Not important
In your opinion, what is the importance i i . Yes
. . o . Multiple 2 — Little importance X
Q.20* of light pollution for biodiversity, . L (see Table 3) Perception
choice 3 — Quite important
people, and the economy? .
4 — Very important
. o . 1- Yes
Do you know of any project/initiative Multiple X
Q21* L i 2 - No - Perception
that works on this issue? choice
3-NR
. Manual
Can you give an example of a Open- . .
Q22 . T . L. - reclassification Perception
project/initiative working on this issue? ended
(see Table 3)
Provide your opinion on the following
questions:
Q231 -The intensity of night lighting
near my home has increased over the
past three years.
Q232 —Artificial lighting affects my
sleep.
Q233 - Artificial lighting negatively
affects seabirds, for example Cory's
Shearwaters.
Q.234 -Diurnal birds (blackbird, Agreement scale
sparrow, robin) sing at night where | 1 - Totally agree
live. Multiple 2 — Tend to agree )
Q23 T . . N - Perception
Q235 —Artificial lighting negatively choice 3 — Tend to disagree
affects insects. 4 —Totally disagree
Q.23.6 —Artificial lighting negatively 5-NR
affects bats.
Q237 —Authorities are little concerned
about the issue of light pollution.
Q238 —Everyone should be able to
observe the stars and the Milky Way
from their home.
Q239 —The possibility of observing the
night sky is important to me.
Q2310 - | prefer white night lighting to
yellow light.
Of the following types of lighting,
which do you find bothersome?
Q241 - Road lighting
Q242 - Light signs 1 - Doesn’t bother
Q243 —Ornamental lighting for 2 — Bothers slightly
asa buildings and monuments Multiple 3 — Bothers a lot Preference
’ Q244 - Commercial areas lighting choice*

Q245 - Festive and Christmas lighting
Q.24.6 - Lighting in sports areas
Q247 —Lighting in parks and public
gardens

Q248 - Lighting in residential areas

*Options represented
by images

1"




Q25

Of the following types of lighting,
which do you consider to be
dispensable?

Q.25.1 - Road lighting

Q252 - Light signs

Q.25.3 —Ornamental lighting for
buildings and monuments

Q.25.4 - Commercial areas lighting
Q255 - Festive and Christmas lighting
Q256 — Lighting in sports areas
Q257 -Lighting in parks and public
gardens

Q258 - Lighting in residential areas

Multiple
choice*

1 - Indispensable
2 — Reducible
3 — Dispensable

*Options represented
by images

Preference

Q26

Have you seen any of these changes in
public lighting? If yes, please tell us
your preference.

Q261 —Change from traditional light
bulbs to white LED

Q.26.2 — Change from traditional light
bulbs to yellow LED

Q.26.3 — Reduction in the number of
light fixtures

Q264 - Occasional blackouts for
environmental reasons

Q265 - Installation of timers

Q.26.6 — Installation of motion sensors
in lights

1 - Didn’t see
2 — Disagree
3 - Agree

4 - NR

Support

Q27

In order to reduce Light Pollution,
which of these measures do you
consider appropriate:

Q.271 - Switching off light in your
street between O0OhOO and 6h00
Q.27.2 — Reduce the lights in your
street between O0OhOO and 6h00
Q.27.3 - Switching off public lighting in
and near protected areas

Q274 - Using light bulbs with
yellow/warm colours

Q275 - Changing the lights in my
parish to protect wildlife

Q.27.6 - Installing motion sensors in
parks and public gardens

Q.27.7 — Reduce festive lighting

Multiple
choice

1 - In favour
2 — Against
3-NR

Support

Q28

But there are also actions we can take
to reduce Light Pollution and promote
energy efficiency. Which of the
following have you done or are you
considering doing?

Q281 - When | leave a room in the
house, | turn off the light

Q.28.2- | already saved a grounded
seabird by light pollution

Q283 - | have a timer on the exterior
lights of my house

Q284 — All the light bulbs in my house
are LED

Q285 — | turn off the lights in my
garden when I'm not there

Multiple
choice

1 -l have done or
usually do

2 — | have never done
it, but would consider
doing

3 - | haven't, nor will I.
4 - NR

Attitudes

Q29*

In your opinion, what is the importance
of light pollution for biodiversity,
people, and the economy?

Multiple
choice

1 - Not important

2 — Little importance
3 — Quite important
4 — Very important

Yes
(see Table 3)

Perception
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2.2 The universe and sample

The universe of the survey consisted of the population aged 18 years and above, residing in
the eight municipalities targeted by the project. These municipalities are situated in the
Macaronesia region, spanning the archipelagos of Madeira, Canary Islands and Azores.

In the Madeira archipelago this encompassed five municipalities situated on the eastern part
of Madeira Island: Cdmara de Lobos, Funchal, Santa Cruz, Machico and Santana (Fig. 1). In the
Canary lIslands, the project covered the municipalities of Buenavista del Norte, on Tenerife
Island, and Mogan, on Gran Canaria Island (Fig. 2). In the Azores archipelago, the survey was
directed towards residents from Santa Cruz da Graciosa, on Graciosa Island (Fig. 3).

This represented a global universe of 179,585 people in Madeira, 3,499 in the Azores and
21,436 in the Canary lIslands, creating a total of 204,520 people. Detailed information
regarding the universe considered for each municipality (considering the most recent
population census data), sample size obtained, and corresponding percentage of universe
considered, can be found in Table 2.

Table 2 | Universe of the survey by target municipality with or over 15 years old (Azores and Madeira) and
with or over 18 years old (Canary Islands), number of people sampled, and corresponding percentage
related to the universe considered. Source: Census 2021, INE, 2022 (Portugal) and INE, 2023 (Spain).

. L Population Sample Total by
Archipelago Municipality Sample (%) .
(2021) (No. people) archipelago

Camara de Lobos 27,318* 217 0,8%
Funchal 93,135* 529 0,6%

Madeira Machico 17,377 401 2,3% 1,817
Santa Cruz 35,854* 530 1,5%
Santana 5,901* 140 2,4%

Santa Cruz da
Azores ] 3,499* 64 1,8% 64
Graciosa

Buenavista del Norte 4,192** 42 1,0%

Canary Islands 92
Mogan 17,244** 50 0,3%
Total 204,520 1,973 1,0%

* Considering people with or over 15 years old, due to the data format available at the source.
** Considering people with or over 18 years old.
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2.3 Target municipalities
Madeira archipelago

This Portuguese archipelago, consisting of the islands of Madeira, Porto Santo, and Desertas,
is situated in the Atlantic Ocean about 600 kilometres from the coast of Africa and 900
kilometres from the Portuguese mainland. There are roughly 250,000 residents, most of them
in Madeira Island (742 km?). The five target municipalities are in the east part of Madeira
Island (Fig. 1), which has increasing pressure from tourism and urbanization.

;

Santana

Machico

vista do Atlantico

de Lobos Funchal

1 O

Figure 1| Map of Madeira archipelago, and partner municipalities of Camara de Lobos, Funchal, Machico, Santa Cruz
and Santana. Map credit: Fernando Chacon (SPEA).

¢ Camara de Lobos

Camara de Lobos is the most western located out of the five partner municipalities in Madeira
(Fig. 1). Surrounded by steep cliffs facing the Atlantic Ocean, the town of Camara de Lobos
itself is a lively urban centre, while its outskirts extend into more rural settings. About 32,000
inhabitants (2021 census) are scattered in this a mix of urban and rural areas, offering a
diverse social and economic backdrop. This municipality has worked in the past with SPEA,
towards the reduction of light pollution in its front sea areas and is part of the partnership
alliance of project LIFE Natura@night.

e Funchal

Funchal is the largest urban centre of the archipelago, and with ca. 105,000 residents, is
home to over 40% of the archipelago population. This municipality is also a centre of
economic activity, with a range of industries including tourism, commerce, and services. In
opposition to its urban nature, Funchal also holds several Natura 2000 sites, and the
municipality is responsible for the management of “Parque Ecolégico do Funchal”, an
important natural area, holding a diverse range of species that can benefit from light pollution

14_ Report on local perceptions about Public Lighting in Macaronesia



mitigation measures and this project. This dynamic and densely populated environment can
provide valuable insights into how urban communities perceive and are affected by light
pollution.

e Machico

Machico, home to nearly 20,000 people, is situated in the most eastern part of Madeira
Island. It has a diverse landscape that ranges from lush valleys to dramatic cliffs and is
characterized by a mix of urban and rural settings. Economically, Machico is diverse, with
activities ranging from tourism to agriculture and commerce. This municipality has developed
notable efforts regarding environmental education and valorisation of natural heritage, that
include several Natura 2000 sites. Its valleys and cliffs are home to diverse species of
nocturnal lepidoptera and bats, and to possible nesting sites of Cory’s shearwater, which can
be negatively impacted by light pollution. This municipality is one of the pioneers in the
country and the region when it comes to tackling light pollution and have already their own
Municipal Public Lighting Plan.

e Santa Cruz

This municipality is home to ca. 42,000 residents, exhibits a blend of urban and rural
landscapes, where residential areas coexist with agricultural lands. This municipality is
committed to implementing effective management of public lighting, combined with energy
efficiency and reduction of light pollution. For many years, Santa Cruz has celebrated the
“Planet Hour” initiative, involving the community and bringing attention to the need to reduce
energy consumption and light pollution. Similarly to Machico, Santa Cruz has its own Municipal
Public Lighting Plan since 2019. This municipality has important breeding sites of seabirds, as
it includes Desertas Islands, where a large colony of Cory’s shearwater breeds.

e Santana

Santana municipality is situated on the northern coast of Madeira Island and is characterized
by its natural landscapes, that include more untouched cliffs by the sea, and lush green
landscapes of Laurissilva forest. With a population of around 6,500 people, it predominantly
comprises rural areas characterized by low population density. The local economy is
influenced by agriculture and tourism, with focus on eco-tourism. Santana is a UNESCO
Biosphere Reserve, due to its rich cultural and natural heritage, and the sustainable relation
between them. The community places a strong emphasis on environmental conservation and
sustainable practices, reflecting a commitment to preserving its natural resources for future
generations. As part of this project, Santana municipality increases its efforts to ensure less
polluting and more efficient forms of lighting, protecting people and the unique biodiversity
it holds.

Canary Islands archipelago

The Canary Islands archipelago, located in the Atlantic Ocean, is a Spanish territory
comprising seven main islands. Situated about 100 kilometres west of the coast of Morocco,

15



these islands are characterized by a diverse range of landscapes, from volcanic terrain to
lush forests. With a total population of approximately 2.2 million people, Tenerife is the most
populous island, followed by Gran Canaria. The two municipalities involved in this project,
Buenavista del Norte and Mogan, are located on Tenerife and Gran Canaria islands,
respectively (Fig. 2). These areas face increasing pressure from tourism and urban
development, emphasizing the importance of sustainable practices and responsible lighting
solutions.

14

vista do Atlantico

G5
Buenavista

Figure 2 | Map of Canary Islands archipelago, and partner municipalities of Buenavista del Norte and Mogan. Map
credit: Fernando Chacon (SPEA).

¢« Buenavista del Norte

Buenavista del Norte, located on the northwest coast of Tenerife in the Canary Islands, is
home to close to 5,000 people. This municipality, surrounded by nature, includes rugged
coastlines and verdant landscapes facing the Atlantic Ocean and the Teno Massif. It has an
important cultural heritage and was declared “Bien de Interés Cultural”. Even though
Buenavista del Norte is not a partner of the project, it is one of its beneficiaries, as pilot
actions to reduce light pollution will take place in this municipality.

e Mogan

Mogaén, nestled in the southwest of Gran Canaria, in Canary Islands, is renowned for its
diverse landscapes, ranging from arid coastal areas to lush mountainous terrain. It is home
to approximately 20,000 people, and has higher tourism pressure, when compared to
Buenavista del Norte. This municipality, the biodiversity it holds and its citizens, will benefit
from the actions implemented throughout LIFE Natura@night projects, despite not being part
of the partnership alliance.

Azores archipelago

The Azores archipelago, an autonomous region of Portugal, is situated in the middle of the
Atlantic Ocean, approximately 1,400 kilometres from mainland Portugal. Comprising nine
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islands, the Azores islands are known for their natural beauty, including volcanic landscapes,
and Laurissilva forest. The archipelago has a population of around 235,000 inhabitants, with
S&o Miguel being the most populated island. Santa Cruz da Graciosa, the municipality included
in this project, is located on Graciosa Island, which constitutes one of the smaller islands in
the Azores (Fig. 3). This archipelago is home for most of Cory’s shearwater population, and
its citizens are highly engaged in their rescue, when they are grounded light pollution.

= — ‘vista do Arquipelago

__ Santa Cruz da Graciosa

vista do Atlantico
Santa Cruz

: da Graciosa

Figure 3 | Map of Azores archipelago, and partner municipality of Santa Cruz da Graciosa. Map credit: Fernando
Chacon (SPEA).

e Santa Cruz da Graciosa

Graciosa island is a small island with 60.65 km?, located in the Central Group of the Azores
archipelago (Fig.3). It encompasses the entirety of Graciosa Island, providing a tranquil and
close-knit community for its approximately 4,000 residents (2021 census). A significant
portion of its territory included in Natura 2000 network with a unique species, the Monteiro’s
storm-petrel nesting mostly in its two islets (Praia and Baixo islets). This municipality is
distinguished by its emphasis on preserving its natural heritage and is interested in promoting
more sustainable actions, such as a public lighting system that benefits people and
biodiversity. As Santa Cruz da Graciosa is the only municipality on the island, all the territory
and unique habitats will benefit from measures and actions implemented in the scope of the
LIFE Natura@night project.

As partners of project LIFE Natura@night, these municipalities alongside with all other
partners, are engaged in improving quality of life for its citizens, taking steps towards more
efficient and less polluting lighting systems, that can benefit people, biodiversity, and
economy.
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2.4 Data collection

The questionnaire was widely disseminated in social media and news outlets, through press
releases, for autonomous online answering. This resulted in multiple news and radio
interviews being published in local, regional and national press (examples provided in Annex
C). Additionally, as an effort to engage local communities, institutions and organizations within
the target municipalities were contacted to share and answer the survey. These included
schools, social institutions, local parishes, nature related groups, university classrooms,
museums, firefighter and police departments, and the municipalities themselves.

The questionnaire was available for online response from October 17, 2022, to May 31, 2023,
to any internet user aged 18 or above residing or visiting the archipelagos of Azores, Madeira,
and Canary Islands.

Additionally, in person administration of the questionnaire was used in the target
municipalities of the project, during the same period. Pedestrians and people present or
working in local commerce/stores and services (e.g. firefighter departments, police stations,
social and recreation centres) were randomly approached to participate in the survey. Older
people staying in nursing homes and adult daycare centres were also visited and
administered the questionnaire. Some, in the case of Graciosa island, through the nurses in
charge who had a short training to undertake the survey to collect the opinion of the
residents of nursing homes. When approached, people could autonomously fill the
questionnaire in a provided device (smartphone or tablet) or would answer the questions
made by the interviewer, which was properly identified.

By approaching people in person, it was possible to reach people with lower digital literacy
levels or that would be less inclined to participate in the survey autonomously. Therefore,
answers were obtained from a multitude of methods, including random, convenience and
stratified sampling, and attempted to reach a representative sample of the universe
considered.

Upon in person approach and on online autonomous response, people were informed of the
subject of the survey, that the participation was entirely voluntary and that participants were
not obliged to complete the survey and could stop at any moment. Additionally, guarantee
of confidentiality and the explanation that data would be analysed in an aggregated manner
was provided. By the end of the questionnaire, participants could provide their name and
email to receive further information on the project. Completion of the questionnaires was
only possible upon agreement with the Privacy Policy of SPEA (https://spea.pt/en/privacy-

policy-2/), the coordinator of the project and action.
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25 Data analysis

The data collected for this study underwent a descriptive analysis. Descriptive statistics were
used to summarize and present the key findings. These included measures such as
frequencies, percentages, means, and standard deviations, according to the type of answer
allowed (e.g: categorical, numeric). The descriptive analysis aimed to provide a
comprehensive overview of the survey results without applying inferential statistical
techniques.

Prior to the data analysis, the collected data underwent a curation process. This involved
reviewing incompatibility of responses in certain questions (e.g: when respondents chose
option “none” and another listed option) and consistency. Such inculpabilities resulted in the
removal of that specific question, maintaining all other answers given in that entry. Only
completed entries (i.e: that accepted the Privacy Policy and clicked on “Finish”) were
considered for data analysis.

Furthermore, data reclassification was employed to ensure consistency in responses. This
process included manual reclassification of answers from open-ended questions. For those,
a set of categories and criteria was created, that were attributed to each applicable answer.
These were reviewed by colleagues, to ensure unbiasedness. This was also done for closed-
ended questions that were initially categorized ambiguously. Reclassified questions, as well
as categories and criteria used are presented on Table 3.

Table 3 | Questions subjected to reclassification process. Type of answer and reclassification are presented, as well

as categories and criteria used to reclassify.

Type of
Question Type of answer yp. L. Categories and criteria
reclassification
Classes:
Numeric . 18 to 24 years old
_ . 25 to 34 years old
Q5 - How old are Only accepted Automatic y
ou? . . . 35 to 44 years old
you: introduction values >
18 . 45 to 54 years old
. 55 to 64 years old
. > 65 years old
If “4 — Other”, respondents were asked to specify.
Multiple choice: Classes:
Q11 - Do you do any 1 — Nocturnal trails . Camping
of these other 2 — Observation of Manual for . Physical activity
nocturnal activities in | nocturnal fauna option 4 . Photography
nature? 3 — No, none ("other”) . Educational or research activities
4 - Other (open- . Other recreational activities
ended) . Stargazing — reclassified to “No, none”, as

was already asked on question Q10

Multiple choice:
If “6 — Other”, respondents were asked to specify.

1 - Lights from my
. Classes:
Q14 — What is the house

strongest light 2 - Lights from the Manual for
source in your option 6
("other”)

. Airport

. Sports areas

neighbours . Gardens
neighbourhood at 3 — Lights from local . Sky glow

. Other buildings
. Without light/natural light

night businesses

4 — Public lighting
5 — Traffic lights
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6 — Other (open-
ended)
Multiple choice:
Q16 — You think the 1 — Insufficient Manual for If “4 — Other”, respondents were asked to specify.
level of lighting 2 - Good option 4 Classes:
where you live is.. 3 — Excessive (“other”) * Non-existent
4 — Other (open- . Insufficient/inadequate
ended)
Assessment of knowledge on light pollution
Classes and criteria:

. Yes —Answer refers to excess of light,
relation with artificial light, any concrete
consequence caused by light pollution, any

Q19 — How would specific origin/source of light pollution.

you define Light Open-ended Manual . Partially — Answer shows understanding of

Pollution? negative effects in a generic way, but do not
define the term correctly (unnecessary,
uncomfortable, affects nature, etc.)

. No — If an incorrect definition is provided, or
answer does not mention sufficient elements
to be consider correct of partially correct.

Multiple choice: Reclassified into two categories:
1 - Not important . Little or not important — If 1 or 2 is the
Q20 and Q29 2 - Little importance | Automatic response
3 — Quite important . Quite or very important — If 3 04 2 is the
4 — Very important response
Classes and criteria:

. Governmental — refers to any work project, or
governmental organization

. Academia/Research — refers to any research
project or group on the topic

. SPEA/ SEO - If it refers to SPEA/SEO or any
of its works and projects

. NGO - if it refers to another project of

. activity related to light pollution, other than
Q22 - Can you give
an example of a SEO and SPEA, . X
. . Open-ended Manual . Astronomy - if it refers o a project or
project/initiative T
. - initiative related to astronomy
working on this issue . A .

. Environmental Education - if it refers to
activities or initiatives related to
environmental education

. More than one - if refers to more than one
type of initiative or project

. Unspecified — does not provide any specific
example that can be attributed to one of the
categories

Data was analysed per archipelago, and per target municipality. As the survey was available
to answer by any resident of the three archipelagos considered, answers from municipalities
other than the ones targeted by the project were also included in the analysis done by
archipelago. As such, a total of 114 responses were considered for Azores’ archipelago, 1,875
answers from Madeira’s archipelago and 218 for Canary Islands’ archipelago. In total, the
survey was answered by 2,207 residents of these archipelagos. Number of answers
considered in the analysis at municipal level are provided in Table 2, where sample size is
presented. Responses from visitors were not considered for this report.
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3. RESULTS

3.1 Results by archipelago

3.11 Madeira archipelago

Sample characterization

In the archipelago of Madeira, the survey was completed by 1,875 individuals, with 97% of
respondents residing in the municipalities targeted by the project (Table 4).

Table 4 | Distribution of survey respondents by municipality of Madeira archipelago.

Island Municipality Number of respondents
Calheta 12
Camara de Lobos 217
Funchal 529
Machico 401
Ponta do Sol 4
Madeira
Porto Moniz 3
Ribeira Brava "
Santa Cruz 530
Santana 140
S&o Vicente "
Porto Santo Porto Santo 16
Total 1.875

The mean age of respondents was 43.8 years (SD=15.6), with respondents ranging from 18 to
92 years old. In terms of gender, 64% identified as female, 36% as male, and less than 1%
(0.2%) as non-binary (n=1,875). Regarding education, 20% had attained a basic education
level, 34% had completed high school or equivalent, 32% held a bachelor’s degree, 10% had
a master’s degree, 1% possessed a PhD, and 2% held other unspecified levels of education.
Approximately 22% of respondents (n=1,834) reported their work schedule included working
at night. Additionally, 6% of the sample (n=1,862) were affiliated with an environmental
association. Average time of response was 18 minutes and completion rate was 72%.

More than a third of respondents (36%) admit to never watching the stars, while 46% enjoy
stargazing occasionally, 17% regularly, and less than 1% identify as astronomers, either
professionally or as amateurs (n=1,854). Regarding other nighttime activities in nature, 86%
of the sample do not participate in any, 7% partake in nocturnal trails, and 5% engage in
fauna observations. About 2% of respondents named other activities, namely physical
activity, camping, education or academic activities, photography, and other recreational
activities (n=1,875).
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Lighting characterization at the respondents’ residence

According to the respondents’ type of residence, the sample was predominantly urban, with
nearly half of respondents reporting to live in a city (48%), followed by 12% in a village, 21%
in a small parish, and 18% in a rural area (n=1,864). When evaluating night sky brightness at
their place of residence using Bortle scale, the majority (81%) indicated living under a
“Suburban sky” (Bortle scale 5) or in even more light-polluted areas (Fig. 4). The scale used
during the survey can be found in Annex D.

Asseessment of night sky brightness

%
35% 30%
30%
? 25%
2 25%
[J]
T 20% 19%
g 15%
@ ° 1%
G 10% 7%
¥ o5 3% 59 2% I
0% . [ | [ |
1 2 3 4 5 6 7 8/9

Bortle scale levels

Figure 4 | Level of night sky brightness indicated by respondents of Madeira archipelago, using Bortle scale (n=1,875).
1 — "Excellent dark sky”, 2 — “Dark sky”, 3 — “Rural sky”, 4 — “Suburban/Rural transition”, 5 — “Suburban sky”, 6 —
“Bright suburban sky”, 7 — “City/Suburban transition” and 8/9 — “City/Inner city sky”. Original Bortle scale presented
in the questionnaire can be found in Annex D.

Of the participants, 79% identified public lighting as the primary source of light at their
neighbourhood, followed by their own household lights (10%), neighbours’ lights (4%), traffic
(2%), local businesses (2%), and 2% mentioned other unlisted sources (n=1,689). Among these,
sports areas, the airport, and other buildings were the most frequently cited.

When indicating if that source of light was permanent during the night, 79% answered yes,
18% said no and the resulting 3% mentioned it was intermittent (n=1,664). In terms of their
satisfaction, 79% assessed the level of light from where they live as “Good”, 12% as
“Excessive”, and 9% as “Insufficient”. Additionally, 1% specified other level, considering them
either inefficient, inadequate, or inexistent.

Generally, public lighting was most used between 18:00 and 00:00, and from 06:00 to 08:00
(n= 1,565). From 01:00 to 05:00, only 7% or less respondents reported using public lighting

(Fig. 5).
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Figure 5 | Use of public lighting by hour, reported by Madeira archipelago respondents, considering winter time,
from 18:00 to 08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented
(n=1,565).

Perceptions on light pollution and ALAN

A total of 69% respondents reported having prior knowledge of light pollution, while 31%
stated to have never heard of it before (n=1,864). Of those who answered yes and answered
the next question (Q19, n=1,131), 80% knew how to define it, 16% had partial understanding
of the concept and 4% could not define it correctly.

Considering only respondents that had already heard of light pollution (n=1,281), 91%
considered it to be a “quite or very important” issue regarding people, biodiversity, and the
economy, and 9% considered it to be “little or not important”.

Out of 1,835 respondents, only 20% demonstrated awareness of projects, organizations, or
initiatives dedicated to addressing light pollution. Among the 337 respondents who provided
examples, 64% of them cited SPEA or projects associated with SPEA, while 8% mentioned
government-led efforts. Other types of initiatives, such as astronomy, academia/research,
environmental education, and other non-governmental organizations, received less frequent
mentions (each accounting for 1%). Additionally, 20% of responses did not specify a particular
project, initiative, or organization, and 5% identified multiple initiatives in their answers.
Notably, the project LIFE Natura@night was specifically mentioned by 86 respondents (25%).

The respondents exhibit a high level of awareness regarding the detrimental impact of ALAN
on nocturnal biodiversity. Specifically, 92% acknowledged, to varying degrees, that seabirds
are negatively affected by artificial light, followed by 90% for bats and 80% for insects (Fig.
6).In relation to the effects of artificial light on their sleep (Q23.2), opinions are divided. While
24% “totally agree” with the statement, 33% “totally disagree”.

Findings show a pronounced emphasis placed on the right to observe the stars and the Milky
Way from their homes, and on the personal importance attributed to observing the night sky
(Q23.8 and Q23.9, respectively). However, 48% of respondents, who either partially or entirely
agreed with the statement in question Q23.10, expressed a preference for white light over
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yellow. A significant 83% of respondents, either partially or entirely, believe that authorities
show little concern regarding light pollution (Fig. 6).

Perceptions on light pollution and ALAN

Preference of white light - Q2310 (n=1668)
Importance of night sky - Q23.9 (n=1790)
Right to see the stars - Q23.8 (n=1756)
Authorities not concerned - Q23.7 (n=1646)
Bats negativelly affected - Q23.6 (n=1531)
Insects negativelly affected - Q235 (n=1430)
Diurnal birds sing at night - Q23.4 (n=1733)
Seabirds negativelly affected - Q23.3 (n=1626)

Effects on sleep - Q232 (n=1819) EE—————— ——
Intensity of light increase - Q231 (n=1722) = ]
0% 20% 40% 60% 80% 100%
M Totally agree Tend to agree W Tend to disagree W Totally disagree

Figure 6 | Perceptions on light pollution and ALAN among respondents from Madeira archipelago. Horizontal bars
depict the percentages of responses corresponding to each statement, with "n" representing the total number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question in presented in Table 1.

Preferences regarding ALAN

When asked about level of bothersome caused by different types of lighting (Q24), lights
from commercial areas, followed by light signs and sports areas were considered the most
bothersome. On the other hand, lights in residential areas, public gardens and parks, roads,
ornamental lights, and Christmas and festive lights raised lower levels of inconvenience (56%
or more considered not to be bothered by them) (Fig. 7).

Discomfort level by lighting type

Residential areas - Q24.8 (n=1744)

Parks and public gardens - Q24.7 (n=1742)
Sports areas - Q24.6 (n=1750)

Festive and Christmas lighting - Q24.5 (n=1736)
Commercial areas - Q24.4 (n=1765)
Ornamental lighting - Q24.3 (n=1734)

Light signs - Q24.2 (n=1771)

Road lighting - Q24.1 (n=1758)

0% 20% 40% 60% 80% 100%

Doesn't bother M Bothers slightly  m Bothers a lot

Figure 7 | Discomfort level reported by the Madeira archipelago respondents, by lighting type. The horizontal bars
indicate the percentage distribution of responses for each lighting type, and “n” represents the number of
respondents of each statement. The statements are represented by keywords and code numbers, and the fully
phrased question (Q24) can be found in Table 1.

24_ Report on local perceptions about Public Lighting in Macaronesia



Some of the lights considered less inconvenient where also the types of lights considered
most indispensable, namely lights in roads, residential areas and on public gardens and parks
(for over 50% of respondents in all cases). Alternatively, lights from commercial areas, light
signs and ornamental lights were considered the most dispensable (over 70% of respondents
considered them to be either dispensable or reducible). All lights presented were considered
reducible or dispensable by a large part of the respondents (at least 47% respondents for
all types of lighting) (Fig. 8).

Level of need by type of light

Residential areas - Q25.8 (n=1644) IS [ |

Parks and public gardens - Q257 (n=1637) IS ]

Sports areas - Q25.6 (n=1623) GG ]

Festive and Christmas lighting - Q255.. N
Commercial areas - Q254 (n=1647) I

Ornamental lighting - Q25.3 (n=1633) IEEEEGN_E ]

Light signs - Q25.2 (n=1651) |EG—_—_— ]

Road lighting - Q251 (n=1612) GGG ]

0% 20% 40% 60% 80% 100%

H Indispensable Could be reduced m Dispensable

Figure 8 | Perceived necessity of different types of lighting by respondents in the Madeira archipelago. The horizontal
bars represent percentage distribution of answers for each type of light, and “n” represents the number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question can be found in Table 1, question Q25.

Support for changes in public lighting

In response to inquiries about changes in public lighting detailed in question Q26, a significant
majority of respondents reported having witnessed these modifications. Specifically, 63%
affirmed observing a shift from traditional lights to white LEDs (n=1,714), while 51% noted
changes to yellow LEDs (n=1,676). Of those who observed these changes, 81% expressed
support for the transition to white LED bulbs (n=1,073), and 73% for the adoption of yellow
LEDs (n=856). It is noteworthy that all listed alterations (question Q26 — Table 1) were observed
by over half of the respondents and garnered substantial support, with approval rates
exceeding 80% in all cases. However, these results should be considered with caution. Most
respondents reported witnessing changes, such as motion sensors in lights, that, to our
knowledge, did not occur in public lighting. This discrepancy may be attributed to the
phrasing of the question, which might have inadvertently led respondents to provide

inaccurate information.

Respondents displayed high levels of support for most light pollution mitigation measures
proposed in question Q27 (Fig. 9). While a majority, at 62%, opposed the idea of switching
off streetlights from 00:00 to 06:00 (Q27.1), most of respondents agreed with its reduction
(87%) (Q27.2). The measure outlined in Q275 (Table 1), which suggests making changes in
lighting within respondents’ parishes to protect wildlife was the most supported, with 90%
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of respondents in favour. Additionally, the implementation of motion sensors in public parks
and gardens, along with the reduction of festive lighting, received widespread support, with
73% or more expressing approval. Except for question Q27.1, all proposed measures received
the backing of at least 60% of respondents (Fig. 9).

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=1689)

Motion sensors in public areas - Q27.6 (n=1746)
Changing lights to protect wildlife - Q27.5 (n=1687)
Using yellow/warm lights - Q27.4 (n=1543)

Switching off light at protected areas - Q27.3 (n=1700)

Reduce light (00:00 to 06:00) - Q27.2 (n=1772)

Switching off light (00:00 to 06:00) - Q27.1 (n=1723)

0% 20% 40% 60% 80% 100%

In favour W Against

Figure 9 | Support for light pollution mitigation measures in public lighting reported by the Madeira archipelago
respondents. The horizontal bars represent the distribution of responses, in percentage, for each measure, and “n”
represents the number of respondents. Statements are represented by keywords and code numbers, and the fully
phrased questions can be found in Table 1, question Q27.

Attitudes and individual action

When evaluating individual attitudes and actions, most of respondents indicated to already
adopt actions such as turning off the lights inside the house when not using them and doing
the same for exterior lights (98% and 87%, respectively). Few of the respondents mentioned
having already rescued a grounded seabird by light pollution (17%), but most would consider
it if it was the case (79%). For all the actions listed, most respondents (83% or more) indicated
they had either already participated in them or were willing to do so (Fig. 10).
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Attitudes and individual action

Exterior lights turned off - Q285... R |

LED light - Q284 (n=1779) I |

Light timer - Q283 (n=1591) S L

Saved a seabird - Q28.2 (n=1763) e |

Turn off the light - Q28.1 (n=1848) |
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Figure 10 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents of Madeira archipelago. Horizontal bars represent percentage distribution of responses for each lighting
type, and “n” represents the number of respondents for each statement. Statements are represented by keywords
and code numbers, and are fully phrased in Table 1, question Q28.

By the end of the survey, 92% of respondents considered light pollution to be a “quite or
very important” issue regarding people, biodiversity, and the economy (n=1,875).

3.1.2 Canary Islands archipelago
Sample characterization

The questionnaire obtained 218 responses from 46 municipalities, from five islands (El Hierro,
Fuerteventura, Gran Canaria, Lanzarote, and Tenerife). Of these, 52% identified as female and
48% as male. Concerning education level, 3% had basic education level, 33% high school or
equivalent, 35% a bachelor’'s degree, 15% a master’'s degree, 6% a PhD and 7% had other
unlisted level of education (n=218). Mean age of respondents was 40.8 years old (SD=13.9),
ranging from 18 to 92 years old. Average time of response was 18 minutes and completion
rate was 64%.

Regarding education level, 20% had basic education level, 34% high school or equivalent,
32% a bachelor’'s degree, 10% a masters’ degree, 1% a PhD and 2% had other unspecified
level of education. Work schedule included working at night for 21% of the respondents
(n=214), and 29% of the sample belonged to an environmental association (n=215).

While assessing stargazing habits, 16% of respondents (n=218) said to never watch the stars,
59% enjoyed watching them occasionally, 23% regularly and 2% were astronomers (either
amateur of professional). As in for other nocturnal activities done in nature, night trails were
pointed out by 24% of all respondents and observation of fauna by 17% (n=218). Most
respondents (61%) said to never engage in activities in nature at night, and about 2% said
to do other unlisted activities, such as physical activity, educational or academic activities or
other recreational activities.
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Lighting characterization at the respondents’ residence

The sample was quite evenly distributed regarding place of residence. Out of 215
respondents, 25% lived in a city, 30% in a small parish, 32 % in a small village and 13% in a
rural area. Most (82%, n=218) considered to live under “"Suburban sky” (Bortle 5) or more
polluted night skies, and only 6% believed the sky at their place of residence to be equivalent
to a rural or less polluted sky (Bortle 3 or under) (Fig. 11).

Assessment of night sky brightness
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Figure M | Level of night sky brightness indicated by respondents of Canary Islands archipelago, using Bortle scale
(n=218). 1 — “Excellent dark sky”, 2 — “Dark sky”, 3 — “Rural sky”, 4 — “Suburban/Rural transition”, 5 — “Suburban sky”,
6 — “Bright suburban sky”, 7 — “City/Suburban transition” and 8/9 — “City/Inner city sky”. Original Bortle scale
presented in the questionnaire can be found in Annex D.

Public lighting was considered the strongest source of light at their neighbourhood by 84%
of respondents, followed by neighbours’ lights (5%) and light from commercial areas (3%)
(n=174). Additionally, 6% of respondents pointed out other sources of light, such as sports
areas and other buildings. For 87% of respondents, the light indicated as the strongest was
permanent throughout the night (n=173). Out of the 218 respondents, 52% assessed the level
of lighting at their residence as “Good”, 42% as “Excessive” and 6% as “Insufficient”.

Use of public lighting was predominantly reported from 18:00 to 01:00, and then again from
06:00 to 08:00 (n=211). From 02:00 to 05:00, less than 7% reported using public lighting (Fig.
12).
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Figure 12 | Use of public lighting by hour, reported by Canary Islands archipelago respondents, considering winter
time, from 18:00 to 08:00. Vertical bars represent the percentage of respondents selecting each of the hours

presented (n=211).
Perceptions on light pollution and ALAN

A high level of awareness regarding light pollution was observed among respondents from
Canary Islands. Most said to be familiar with the concept of light pollution (93%, n=217). Of
those, 98% considered it to be a “quite or very important” issue concerning people,
biodiversity, and economy. When asked to define light pollution, 86% knew provided
accurate definitions, 12% had a partial understanding of the concept and 2% provided
responses that were considered incorrect (n=187). Additionally, half of respondents knew
about a project or initiative working against light pollution (50%, n=210), and when asked to
specify, 95 people responded. In 45% of the times, SEO or one of its associated projects
were mentioned and 15% of responses were related to astronomy initiatives. Moreover, 9%
mentioned NGOs other than SEO, 3% governmental initiatives and 7% specified more than
one project or organization. Of these, 15 responses (16%) mentioned LIFE Natura@night
project.

Respondents were highly aware of the existence of negative impacts of ALAN. In fact, 99%
of respondents either totally agreed or tended to agree that artificial light negatively affects
seabirds, followed by insects (96%) and bats (95%). Furthermore, respondents were also
aware that artificial light affected their sleep, considered that intensity of light has increased
over the last three years and did not prefer white light over yellow light. A great level of
importance was given to watching the night sky and to the right to see the stars and Milky
Way from their homes, with 65% and 64% totally agreeing with statements from questions
Q23.9 and Q23.8, respectively (Fig. 13).
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Perceptions on light pollution and ALAN

Preference of white light - Q23.10 (n=171)
Importance of night sky - Q23.9 (n=216)
Right to see the stars - Q23.8 (n=215)
Authorities not concerned - Q23.7 (n=209)
Bats negativelly affected - Q23.6 (n=193)
Insects negativelly affected - Q235 (n=181)
Diurnal birds sing at night - Q23.4 (n=188)
Seabirds negativelly affected - Q233 (n=207)
Effects on sleep - Q23.2 (n=208)

Intensity of light increase - Q23.1 (n=195)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

MW Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure 13 | Perceptions on light pollution and ALAN among respondents from the Canary Islands archipelago.
Horizontal bars depict the percentages of responses corresponding to each statement, with "n" representing the
total number of respondents for each statement. Statements are represented by keywords and code numbers, and
the fully phrased question in presented in Table 1.

Preferences regarding ALAN

When presented images of different types of lighting, respondents stated to be most
bothered by lights in commercial areas, light signs, and sports areas. Conversely, lights in
residential areas, public parks and gardens, and ornamental lights of buildings and
monuments were considered less bothersome. However, 67% of respondents were bothered
to some degree (“slightly” or “a lot”) by all types of light presented (Fig. 14).

Discomfort level by lighting type

Residential areas - Q24.8 (n=212)

Parks and public gardens - Q24.7 (n=214)
Sports areas - Q24.6 (n=213)

Festive and Christmas lighting - Q24.5 (n=213)
Commercial areas - Q24.4 (n=215)
Ornamental lighting - Q24.3 (n=215)

Light signs - Q24.2 (n=215)

Road lighting - Q24.1 (n=215)
0% 20% 40% 60% 80% 100%

Doesn't bother m Bothers slightly  m Bothers a lot

Figure 14 | Discomfort level reported by the Canary Islands archipelago respondents, by lighting type. The horizontal
bars indicate the percentage distribution of responses for each lighting type, and “n” represents the number of
respondents of each statement. The statements are represented by keywords and code numbers, and the fully
phrased question (Q24) can be found in Table 1.
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Of these types of lighting, lights in commercial areas, light signs, ornamental lights, and
festive and Christmas lights were considered the most dispensable. These, alongside lights
in sports areas, were considered either dispensable or reducible by over 88% of the
respondents. Even lights considered most indispensables (as residential lights, lights in public
gardens and parks, and roads), were said to be reducible by at least 59% of respondents
(Fig. 15).

Level of need by lighting type

Residential areas - Q25.8 (n=195)

Parks and public gardens - Q25.7 (n=194)
Sports areas - Q25.6 (n=194)

Festive and Christmas lighting - Q255...
Commercial areas - Q254 (n=194)
Ornamental lighting - Q25.3 (n=194)
Light signs - Q25.2 (n=191)
Road lighting - Q25.1 (n=191)

0% 20% 40% 60% 80% 100%

H Indispensable Could be reduced W Dispensable

Figure 15 | Perceived necessity of different types of lighting by respondents in the Canary Islands archipelago. The
horizontal bars represent percentage distribution of answers for each type of light, and “n” represents the number
of respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question can be found in Table 1, question Q25.

Support for changes in public lighting

When respondents were queried on having witnessed the listed changes in public lighting
detailed in question Q26, and their level of approval, a 47% reported witnessing a transition
from traditional light bulbs to white LEDs (n=189), while 48% noted the shift to yellow LEDs
(n=187). Among those who had observed these changes, 66% expressed approval for the
switch to white LEDs, and a substantial 91% endorsed the transition to yellow LEDs. All other
changes in lighting listed in question Q26 (Table 1), were supported by 84% or more of the
respondents that witnessed them.

As for the proposed measures to reduce light pollution in question Q27 (Table 1), most
respondents were against switching off public lights in their street from 00:00 to 06:00 (55%),
although 92% favoured its reduction in the same period. The latter and all other measures
presented were highly supported, with over an 88% support in all cases (Fig. 16). This included
support for changes in benefit of wildlife (Q27.5) and for switching off public lighting in
protected areas and near them (Q27.3).
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Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=207)

Motion sensors in public areas - Q27.6 (n=205)
Changing lights to protect wildlife - Q27.5 (n=211)
Using yellow/warm lights - Q27.4 (n=192)

Switching off light at protected areas - Q27.3 (n=211)
Reduce light (00:00 to 06:00) - Q27.2 (n=214)

Switching off light (00:00 to 06:00) - Q27.1 (n=185)

0% 20% 40% 60% 80% 100%

In favour m Against

Figure 16 | Support for light pollution mitigation measures in public lighting reported by the Canary Islands
archipelago respondents. The horizontal bars represent the distribution of responses, in percentage, for each
measure, and “n” represents the number of respondents. Statements are represented by keywords and code numbers,
and the fully phrased questions can be found in Table 1, question Q27.

Attitudes and individual action

Respondents stated to already adopt simple behaviours such as a turning off interior lights
when not using them (99%, Q28.1), as well as exterior lights (75%, Q28.5) and using LED lights
(84%, Q28.4). Out of 211 respondents, 36% said to have saved a grounded seabird by light
pollution and 57% expressed willingness to do so. For all listed behaviours, most respondents
either had already engaged in them or was open to do so (87% or more) (Fig. 17).

Attitudes and individual action

Exterior lights turned off - Q285 (n=189) |
LED light - Q284 (n=207) I
Light timer - Q28.3 (n=179) D |
Saved a seabird - Q28.2 (n=211) T
Turn off the light - Q28.1 (n=218) |
0% 20% 40% 60% 80% 100%

| have done or usually do it m | have never done it, but would consider doing B haven't, nor will |

Figure 17 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents of Canary Islands archipelago. Horizontal bars represent percentage distribution of responses for each
lighting type, and “n” represents the number of respondents for each statement. Statements are represented by
keywords and code numbers, and are fully phrased in Table 1, question Q28.

By the end of the survey, 95% of respondents (n=212) regarded light pollution as a “quite or
very important” issue regarding people, biodiversity, and the economy.
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313 Azores archipelago
Sample characterization

The survey was completed by 114 respondents in the archipelago of Azores, distributed by
seven out of the nine islands (Table 5). The sample consisted of individuals aged between 18
and 80 years old, where the average age of respondents was 40.9 years (SD=119). Regarding
education, participants were distributed as follows: 6% had basic education level, 36%
completed high school or equivalent, 39% held a bachelor's degree, 13% possessed a master's
degree, 3% a PhD and 3% had other unspecified level of education. The gender breakdown
showed that 58% of the respondents identified as female, while 42% identified as male. In
general, the average time of response for Azores’ respondents was 18 minutes and
completion rate was 69%.

Table 5 | Distribution of respondents by island of the Azores archipelago.

Island Number of respondents
S&o Jorge 1
Pico 3
Faial 5
Corvo 7
Terceira 9
S&o Miguel 24
Graciosa 65
Total 14

Regarding work schedule, the great majority of respondents did not work at night,
representing a 84% (n=114), and 16% of respondents stated it did. When asked if they
belonged to an environmental association, most said no (73%), and 27% said yes (n=110).

As for their stargazing habits (Q10), most respondents said to enjoy watching the stars to
some degree (75%), while 25% assume never watching the stars or participating in
astronomical observations (n=113). When assessing the sample’s engagement in other
activities carried out during the night in nature, 80% of the sample (n=113) said to never do
it and nocturnal trails were pointed as the main activity (13%), followed by observation of
nocturnal fauna (9%). Additionally, 4% engaged in non-listed activities, namely physical
activity, or seabird rescue campaigns.

Lighting characterization at the respondents’ residence

Living context of participants was mainly rural, with 64% of respondents living in rural areas
or small parishes (32% and 36%, respectively) and 24% in a village (n=114). Only 9% of
respondents lived in a city.
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Yet, when assessing sky brightness in their area of residence using Bortle scale, 63%
considered to live under “Suburban sky” (Bortle 5) or more polluted night skies (n=114) (Fig.
18). The scale used during the survey can be found in Annex D.

Assessement of night sky brightness
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Figure 18 | Level of night sky brightness indicated by respondents of the archipelago of Azores, using
Bortle scale (n=114). 1 — “Excellent dark sky”, 2 — “"Dark sky”, 3 — “Rural sky”, 4 — “Suburban/Rural transition”,
5 — “Suburban sky”, 6 — “Bright suburban sky”, 7 — “City/Suburban transition” and 8/9 — “City/Inner city
sky”. Original Bortle scale presented in the questionnaire can be found in Annex D.

When asked about the strongest light source in their neighbourhood (question Q14), public
lighting was pointed out in 96% of the answers (n=105), and for 95% of the respondents, the
strongest light indicated by them was a permanent source of light throughout the night
(n=102).

Public lighting was mostly used from the continuous period of 18:00 to 0:00, and additionally
at 07:00. During the remaining period only 8% (or less) reported using it (n=102) (Fig. 19).

Use of public lighting by hour
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Figure 19 | Use of public lighting by hour, reported by Azores archipelago respondents, considering winter
time, from 18:00 to 08:00. Vertical bars represent the percentage of respondents selecting each of the

hours presented (n=102).
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Regarding the sample satisfaction with lighting levels at their residence area, 25% of
respondents considered it excessive, 74% of respondents considered it acceptable and 2%
insufficient (n=114).

Perceptions on light pollution and ALAN

A large proportion of respondents (81%) had already heard about light pollution (n=113). Of
those (n=81), 86% knew how to define light pollution, and 93% considered it to be a "quite
or very important” issue concerning people, biodiversity, and economy (n=92).

Over half of 112 respondents did not know about any project tackling light pollution (54%),
and 46% said to know about some project or initiative. When specifying an example, SPEA
was named in 38% of the answers, governmental initiatives were named in 17%, research or
academia initiatives and environmental education actions in 2% each (n=48). Additionally, 21%
of respondents identified more than one initiative and 21% of the responses were unspecified.
Project LIFE Natura@night was mentioned by 10 of the respondents (21%).

Regarding their perceptions on light pollution and ALAN, respondents showed to be highly
aware of negative effects of artificial light on nocturnal biodiversity. Almost all respondents
either tend to agree or totally agree that artificial light has negative effects on seabirds
(98%), bats (90%) and insects (80%). Opinions on the effects of artificial light on sleep were
divided, as 52% agree, at least to some degree, with statement Q23.2, and 48% disagree.
Altogether, 82% of respondents consider that authorities display little concern about light
pollution, and attribute high value to observing the night sky (95%), and to the right to
observe the stars and Milky Way from their homes (88%) (Fig. 20).

Perceptions on light pollution and ALAN

Preference of white light - Q2310 (n=102) EEEE——— 8 ]
Importance of night sky - Q239 (n=107) T
Right to see the stars - Q23.8 (n=107) ]
Authorities not concerned - Q23.7 (n=100) I |
Bats negativelly affected - Q23.6 (n=96) I m
Insects negativelly affected - Q235 (n=92) I ||
Diurnal birds sing at night - Q23.4 (n=106) = -]
Seabirds negativelly affected - Q233 (n=109) |
Effects on sleep - Q232 (n=108) IS ]
Intensity of light increase - Q231 (n=104) ]
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Figure 20 | Perceptions on light pollution and ALAN among respondents from the Azores archipelago. Horizontal bars
depict the percentages of responses corresponding to each statement, with "n" representing the total number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased

question in presented in Table 1.
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Preferences regarding ALAN

When asked about different types of lighting in terms of discomfort and necessity (Fig. 21
and Fig. 22), lights from commercial areas emerged as the most bothersome (95% found them
to be slightly or very bothersome) and were also considered the least necessary, with 97%
of respondents considering them dispensable or reducible. A similar scenario was also found
for light signs. Lights associated with sports areas were also among the most uncomfortable
for respondents, with 81% stating they were very or slightly bothered by them.

Road lights stood up for being considered one of the most uncomfortable types of light, but
also for being the type of light considered most indispensable (40%) (Fig. 21 and Fig. 22).
Similarly, the lights associated to public areas, such as residential areas and parks and public
areas, were considered indispensable by 38% and 33% of the respondents, respectively (Fig.
22).

Discomfort level by lighting type

Residential areas - Q24.8 (n=108)

Parks and public gardens - Q24.7 (n=106)
Sports areas - Q24.6 (n=105)

Festive and Christmas lighting - Q24.5 (n=105)
Commercial areas - Q24.4 (n=107)

Ornamental lighting - Q24.3 (n=104)

Light signs - Q24.2 (n=108)

Road lighting - Q24.1 (n=104)

0% 20% 40% 60% 80% 100%

Doesn't bother W Bothers slightly  m Bothers a lot

Figure 21 | Discomfort level reported by the Azores archipelago respondents, by lighting type. The horizontal bars
indicate the percentage distribution of responses for each lighting type, and “n” represents the number of
respondents for each statement. The statements are represented by keywords and code numbers, and the fully
phrased question (Q24) can be found in Table 1.

Regardless of the level of discomfort caused, all types of lighting presented were considered
reducible by most respondents (>50%). This was found even for cases not associated with
lower levels of bothersome, such as ornamental lights of buildings and monuments and as
festive and Christmas lights (Fig. 22).
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Level of need by lighting type

Residential areas - Q25.8 (n=100)

Parks and public gardens - Q25.7 (n=99)
Sports areas - Q25.6 (n=100)

Festive and Christmas lighting - Q25.5 (n=101)
Commercial areas - Q254 (n=102)
Ornamental lighting - Q25.3 (n=98)

Light signs - Q25.2 (n=100)

Road lighting - Q25.1 (n=97)
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Figure 22 | Perceived necessity of different lighting types by respondents in the Azores archipelago. The horizontal
bars represent the percentage distribution of answers for each type of light, and “n” represents the number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question can be found in Table 1, question Q25.

Support for changes in public lighting

In response to whether the surveyed residents had observed any of the listed changes in
public lighting and, if so, their level of support (question Q26), participants exhibited stronger
support for transitioning from traditional light bulbs to yellow LEDs (92%, n=62) compared to
white LEDs (72%, n=92). More respondents reported observing changes to white LEDs than
to yellow LEDs. Apart from changes to white LEDs, all other measures presented in question
Q26 received support from 90% or more of the respondents. Nevertheless, it is crucial to
interpret these findings with caution, as they can be biased. Instances where changes, to the
best of our knowledge, have not been implemented in public lighting (e.g., motion sensors
in lights) were reported as if they had been observed. This discrepancy may be attributed
to the phrasing of the question, which might have misled respondents.

As for future changes in public lighting, respondents display high levels of support. Results
show that 85% or more of respondents agree with six out of the seven measures outlined in
question Q27. While support for switching off public street lighting from 00:00 to 06:00 was
lower, with 52% of respondents against it, a total of 94% supported its reduction during the
same period (Fig. 23).
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Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=99)

Motion sensors in public areas - Q27.6 (n=106)
Changing lights to protect wildlife - Q27.5 (n=99)
Using yellow/warm lights - Q27.4 (n=98)

Switching off light at protected areas - Q27.3 (n=99)

Reduce light (00:00 to 06:00) - Q27.2 (n=106)

Switching off light (00:00 to 06:00) - Q27.1 (n=100)
0% 20% 40% 60% 80% 100%
In favour @ Against
Figure 23 | Support for light pollution mitigation measures in public lighting reported by the Azores archipelago
respondents. The horizontal bars represent the distribution of responses, in percentage, for each measure, and “n”

represents the number of respondents. Statements are represented by keywords and code numbers, and the fully
phrased questions can be found in Table 1, question Q27.

Attitudes and individual action

Results show that respondents already adopt simple individual actions, such as switching off
lights when leaving a room or turning off exterior lights when not using them (Fig. 24).
However, it remains unclear if the motivation behind these actions is purely related to energy
saving or if it considers the reduction of light pollution. Notably, 82% of the sample reported
having rescued a grounded seabird affected by light pollution.

Attitudes and individual action
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Figure 24 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents of Azores archipelago. Horizontal bars represent percentage distribution of responses for each lighting
type, and “n” represents the number of respondents for each statement. Statements are represented by keywords
and code numbers, and are fully phrased in Table 1, question Q28.

By the end of the survey, 96% of the respondents considered light pollution to be “quite or
very important” in relation to people, biodiversity, and economy (n=114).
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3.2 Results by target municipality

Target municipalities included five municipalities in Madeira (Cdmara de Lobos, Funchal, Santa
Cruz, Machico and Santana), two municipalities in Canary Islands (Buenavista del Norte and
Mogan), and one in Azores (Santa Cruz da Graciosa). In addition to the results presented as
follows, further information can be found from Annex E to Annex L.

3.21 Camara de Lobos

The survey was completed by 217 Camara de Lobos residents. Of those, 71% identified as
female and 29% as male, and has a mean age of 45.0 years old (SD=17.0). The sample is mostly
urban (57%), with 43% living in rural areas or small parishes. About 65% said to have
completed high school or had a higher level of education. A comprehensive characterization
of the sample is present in Annex E, as well as detailed results.

Lighting characterization at the respondents’ residence

When assessing the Bortle night sky brightness scale, 76% said to live under “Suburban sky”
(Bortle 5) or more polluted night skies. Public lighting was considered the strongest light
source at their neighbourhood by 75% of respondents. During winter time, PL was mostly
used from 18:00 and 00:00, and after 07:00. From 0100 to 06:00 it was used by less than
1% of the respondents (n=174).

Perceptions on light pollution and ALAN

Out of 217 respondents, 59% have heard about light pollution, out of those, 85% considered
it to be a “quite or very important” issue regarding people, biodiversity, and economy. And
only 14% knew projects or initiatives tackling light pollution (n=214).

Most respondents are aware that artificial light can negatively affect the three main animal
groups targeted by LIFE Natura@night project. A large majority either tends to agree or
totally agrees that artificial light has negative effects on bats (88%, n=153), seabirds (83%,
n=174) and insects (77%, n=143). The importance of observing the night sky ranked high
amongst respondents, with 91% of them tending or totally agreeing with the statement (n=
205) (@239, Table 1). Yet, most respondents (65%, n=190), preferred white over yellow lights.

Preferences regarding ALAN

From the lighting types presented in question Q24, respondents were most bothered by
commercial lights, followed by light signs, lighting in sports areas and roads. Over 65%
considered not to be bothered by ornamental, festive and Christmas lights, and public parks
and gardens’ lighting. In addition, lights in residential areas and public parks and gardens
were regarded as the most indispensable (54% and 57%, respectively). At least 54%
considered all other lighting infrastructure to be dispensable or reducible, more so for
commercial lights, light signs, and ornamental lighting (>76%).
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Support for changes in public lighting

As for the proposed measures to reduce light pollution in question Q27 (Table 1), most
respondents were against switching off public lights in their street from 00:00 to 06:00 (58%,
n=199), but in favour of its reduction (84%, n=207). All other measures, such as changing lights
to protect wildlife or reducing festive lighting, were also highly supported, with over 68%
agreeing to it.

Attitudes and individual action

Respondents reported to adopt simple behaviours such as a turning off the lights when not
using them, turning off exterior lights and using LED lights. Out of 195 respondents, 92% had
saved seabird or would consider doing it. In the end of the survey, 89% of respondents
(n=217) considered light pollution to be an "quite or very important” issue regarding people,
biodiversity, and the economy.

3.2.2 Funchal

A total of 529 residents from Funchal participated in the survey. Among them, 54% identified
as female, while 45% identified as male, and the average age was 44.7 years (SD=14.9). The
majority of the sample resided in urban areas, with 80% living in a city and the remaining
20% in small parishes, rural areas or villages. Ca. 81% of respondents said to have completed
high school or a higher level of education. For a thorough description of the sample and
detailed results please refer to Annex F.

Lighting characterization at the respondents’ residence

Upon evaluating the Bortle night sky brightness scale, 85% of respondents reported residing
under suburban (Bortle 5) or even more heavily light-polluted night skies. Public lighting was
identified as the predominant light source in their neighbourhood by 84% of respondents.
During the winter season, the predominant use of PL was reported to occur between 18:00
and 00:00, as well as after 07:00. Between 01:00 and 06:00, usage reported by 8% or less
respondents (n=455).

Perceptions on light pollution and ALAN

Among the 527 respondents, 73% were familiar with the concept of light pollution. Of those,
94% deemed it to be a “quite or very important” matter concerning people, biodiversity, and
the economy. Additionally, 26% were already aware of projects or initiatives aimed at
addressing light pollution (n=520).

A significant portion of respondents demonstrated awareness regarding the potential
negative impact of artificial light on nocturnal biodiversity. The majority either “tends to
agree” or “totally agrees” that artificial light has detrimental effects on seabirds (93%, n=460),
bats (92%, n=438), and insects (82%, n=407). Approximately 55% acknowledged that artificial
light can influence their own sleep (n=517). However, 58% expressed a preference for white
light over yellow light. At last, 90% (n=486) believe, to some extent, that authorities display
limited concern regarding light pollution.
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Preferences regarding ALAN

Among the lighting types presented in question Q24, respondents expressed the highest
level of discomfort with commercial lights, followed by light signs, lighting in sports areas,
and on roads (with at least 64% indicating some level of discomfort). Approximately half of
the respondents stated they were not bothered by ornamental, festive and Christmas lights,
as well as lighting in public parks and gardens, and residential areas. Regardless of the
reported level of inconvenience, commercial area lighting, light signs, and ornamental lighting
were deemed dispensable or reducible by at least 84% of the respondents. Conversely,
approximately half of the sample considered lights from residential areas, roads, and public
parks and gardens to be indispensable.

Support for changes in public lighting

When presented with a series of measures to reduce light pollution, respondents displayed
substantial levels of endorsement for the majority of them. While there was opposition to the
idea of turning off street lighting from 00:00 to 06:00 (72%, n=498), a significant majority
were in favour of its reduction during the same time frame (81%, n=512), as well as for all
other measures proposed (with support exceeding 72% in all instances). Among others, these
included diminishing festive lighting, adopting warmer-coloured lights, and deactivating
public lighting in and around protected areas.

Attitudes and individual action

Respondents reported to adopt simple behaviours such as a turning off the lights when not
using them (98%), turning off exterior lights (86%) and using LED lights (85%). Out of 502
respondents, 20% had saved seabird grounded by light pollution and 76% expressed
willingness to do so. In the end of the survey, 94% of respondents (n=529) considered light
pollution to be an “quite or very important” issue regarding people, biodiversity, and the
economy.

3.2.3 Machico

The survey enlisted the participation of 401 residents from Machico. Among them, 66%
identified as female, while 34% identified as male, with an average age of 42.3 years (SD=16.8).
The sample was fairly evenly distributed across different residential settings: city (36%),
village (25%), small parish (20%), and rural area (20%). About 73% said to have completed
high school or a higher level of education. For an in-depth overview of the sample
characteristics and other results please see Annex G.

Lighting characterization at the respondents’ residence

In the assessment of the Bortle night sky brightness scale, it was determined that 83% of
respondents inhabit areas characterized by suburban (Bortle 5) or more intensely light-
polluted night skies. PL as identified as the primary source of illumination in their respective
neighbourhoods by 76% of participants. Considering the time of the year with less natural
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light, the prevalent use of public lighting was reported between 18:00 and 00:00, and after
06:00. Only 4% or fewer reported utilizing public lighting between 01:00 and 05:00 (n=335).

Perceptions on light pollution and ALAN

Out of 399 respondents, 62% demonstrated familiarity with the concept of light pollution. Of
those (n=246), 90% regarded it to be a “quite or very important” matter concerning people,
biodiversity, and the economy. Most Machico residents sampled did not know of any projects
or initiatives addressing light pollution (84%, n=393).

Preferences regarding ALAN

In Q24, respondents were most bothered by commercial lights, followed by signs, sports
area, and road lighting (at least 63% expressed some level of discomfort). Ornamental lighting
for buildings and monuments, parks and gardens, and residential areas were found to be the
least bothersome (with at least 62% stating they were not bothered by them). In terms of
necessity, 56% (n=352) considered lights in residential areas indispensable, while 55% (n=350)
held the same view for public parks and gardens' lighting. For all other six types of lighting,
a majority of respondents deemed them reducible or dispensable (51% for road lighting, and
64% or more for all others).

Support for changes in public lighting

In general, the measures outlined in question Q27 received substantial endorsement from
respondents of Machico. The proposal to modify lighting for wildlife protection garnered the
highest level of support, with 90% in favour. While 61% expressed opposition to turning off
public lights from 00:00 to 06:00, 89% favoured a reduction during this period. Other
proposed measures also received significant support, including the reduction of festive
lighting (73%), the implementation of motion sensors in parks and public gardens (87%), and
the deactivation of lighting in and around protected areas (73%).

Attitudes and individual action

Respondents reported to adopt simple behaviours such as a turning off the lights when not
using them (98%), turning off exterior lights (88%) and using LED lights (77%). Out of 380
respondents, 17% had saved seabird grounded by light pollution and 77% expressed
willingness to do so. At the conclusion of the survey, 89% of respondents (n=401) regarded
light pollution as a "quite or very important” concern encompassing people, biodiversity, and
the economy.

3.24 Santa Cruz

The survey involved 530 participants from Santa Cruz. Of these, 69% identified as female,
while 31% identified as male, with an average age of 432 years (SD=13.7). In terms of
urbanization, 42% resided in a city, 12% in a village, 26% in a small parish, and 20% in a rural
area. At least 85% of participants had completed high school or had a higher level of
education. For a detailed summary of sample characteristics and additional findings, please
refer to Annex H.
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Lighting characterization at the respondents’ residence

When assessing night sky brightness using the Bortle scale, 84% believed to live under
suburban (Bortle 5) or more intensely light-polluted night skies. PL was identified as the
primary source of illumination in their respective neighbourhoods by 81% of participants. The
predominant use of public lighting was reported between 18:00 and 00:00, as well as after
07:00. Only 8% or fewer reported using PL between 01:00 and 06:00 (n=437), considering
the period of the year with less natural light.

Perceptions on light pollution and ALAN

Among the 527 respondents, 74% were familiar with the concept of light pollution. Of those,
93% deemed it to be a “quite or very important” matter concerning people, biodiversity, and
the economy. Additionally, 21% were already aware of projects or initiatives aimed at
addressing light pollution (n=514).

Awareness of negative effects on nocturnal biodiversity was high among respondents, with
92% acknowledging effects on seabirds (n=466) and bats (n=431), and 81% for insects (n=396).
Views on the influence of artificial light on sleep were divided, with 50% agreeing with the
statement on Q23.2, and 50% disagreeing. Furthermore, 92% and 94% expressed at least
some level of agreement with statements from questions Q23.8 and Q239, respectively,
showing to attribute high level of importance to watching the night sky and to the right to
see the stars and the Milky Way. Out of 464 respondents, 65% expressed a preference for
white light over yellow light, and 81% (n=486) believe, to some extent, that authorities display
limited concern regarding light pollution.

Preferences regarding ALAN

Out of the eight types of lighting presented in question Q24, commercial lights, light signs
and lights from sports areas emerged as the most bothersome, with 72% or more
respondents indicating at least some level of inconvenience. On the other hand, most were
not bothered by festive and Christmas lights (57%), ornamental lights on buildings or
monuments (64%), lights on residential areas (52%), or in public parks or gardens (61%). When
assessing the need for such lights, 92% considered that commercial areas lighting could be
reduce or were dispensable, followed by light signs (86%), ornamental lights (83%), lights in
sports areas (69%) and festive and Christmas lighting (68%). Lights from roads, residential
areas and public parks and gardens were considered indispensable by roughly half of the
respondents.

Support for changes in public lighting

Among the eight measures presented, seven were supported by at least 71% of respondents.
Although there was opposition to turning off street lighting from 00:00 to 06:00 (58%, n=476),
a substantial majority favoured its reduction during the same period (85%, n=509). Notably,
93% of respondents backed changes in public lighting to protect wildlife, and even the
reduction of festive lighting received extensive support (78% in favour).
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Attitudes and individual action

Respondents reported already carrying out simple individual actions such as turning off the
lights when not using them (98%), turning off exterior lights (90%) and using LED lights (81%).
Out of 497 respondents, 12% had saved a seabird affected by light pollution and 85%
expressed willingness to do so. By the end of the survey, 94% of respondents (n=530)
deemed light pollution to be a "quite or very important" issue concerning people,
biodiversity, and the economy.

3.25 Santana

The survey was completed by 140 Santana residents. Of those 66% identified as female, while
34% identified as male, and the average age was 45.9 years (SD=17.9). The sample was more
rural than urban, with most residing in rural areas or small parishes (78%) (n=138), and 68%
said to have completed high school or had a higher level of education. For a detailed
summary of sample characteristics and additional findings, please refer to Annex |.

Lighting characterization at the respondents’ residence

When assessing night sky brightness using the Bortle scale, 68% assessed the sky at their
residence as suburban (Bortle 5) or with a higher level of light pollution. PL was identified as
the primary source of illumination in their respective neighbourhoods by 74% of participants.
PL was reportedly most used between 18:00 and 00:00, as well as after 07:00. Only 8% or
fewer reported using public lighting between 0100 and 06:00 (n=112), considering winter

time.
Perceptions on light pollution and ALAN

Out of 136 respondents, 63% demonstrated familiarity with the concept of light pollution, and
of those (n=86), 85% regarded it to be a “quite or very important” matter concerning people,
biodiversity, and the economy. Most Santana residents sampled, did not know of any projects
or initiatives focusing light pollution (87%, n=133).

Respondents were aware that artificial light could have negative effects on nocturnal species.
In fact, 97% either “totally agree” or “tend to agree” with this statement for seabirds (n=119),
91% for bats (n=115), and 77% for insects (n=109). The possibility of observing the night sky
was considered important by 91% of the respondents, and 89% agreed, at least to some
degree, that people should be able to view the stars and Milky Way from their homes. On
the other hand, 55% disagreed, to some extent, that artificial light affects their sleep, and
75% preferred white light over yellow. Additionally, 80% believed, at least partially, that
authorities show limited concern about light pollution.

Preferences regarding ALAN

Most respondents found lights from commercial areas (67%), roads (61%), light signs (61%),
and sports areas (56%) to be somewhat bothersome. Conversely, lights in residential areas,
public parks and gardens, used for ornamentation of buildings and monuments, and festive
or Christmas lights did not seem to bother most participants (62% or more). Regarding
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dispensability, 55% considered lights in residential areas indispensable, 54% held the same
view for public parks and gardens' lighting, and 52% for road lighting. For the other five
types of lighting, most deemed them reducible or dispensable (at least 60% of respondents
in all cases).

Support for changes in public lighting

In general, the measures outlined in question Q27 garnered considerable support from
respondents in Santana. The proposal to implement motion sensors in public parks and
gardens received the highest level of support, with 90% in favour. While 57% expressed
opposition to turning off public lights from 00:00 to 06:00, 84% favoured a reduction during
this period. Other proposed measures also received significant support, including changing
lights to protect wildlife (84%), and turning off lighting in and around protected areas (73%).
The reduction in festive lighting and the use of yellow/warm colour lights were also
supported, though to a slightly lesser extent (64% and 56% respectively).

Attitudes and individual action

Survey participants indicated to adopt simple behaviours such as switching off unused lights
(98%), turning off exterior lights (87%) and using LED lights (69%). Out of 134 respondents,
19% reported to have saved a seabird grounded by light pollution and 72% expressed
willingness to do so. At the conclusion of the survey, 89% of respondents (n=140) regarded
light pollution as a "quite or very important” concern encompassing people, biodiversity, and
the economy.

3.2.6 Buenavista del Norte

The survey enlisted the participation of 42 residents from Buenavista del Norte. Among them,
69% identified as female, while 31% identified as male, with an average age of 477 years
(SD=14.7). Most of the sample stated to live in small parishes (61%), 20% in a village, 17% in a
rural area and 2% in a city. Regarding education, 81% of the respondents had completed
high school or attained a higher level of education. For an in-depth overview of the sample
characteristics and other results please see Annex J.

Lighting characterization at the respondents’ residence

In the assessment of the Bortle night sky brightness scale, it was determined that 71% of
respondents inhabit areas characterized by suburban (Bortle 5) or more intensely light-
polluted night skies. PL as identified as the primary source of illumination in their respective
neighbourhoods by 90% of participants. Considering the time of the year with less natural
light, the prevalent use of PL was reported between 18:00 and 23:00. Merely 5% or fewer
reported utilizing public lighting between 00:00 and 08:00 (n=37).

Perceptions on light pollution and ALAN

Among the 42 respondents, 88% were familiar with the concept of light pollution. Of those,
95% deemed it to be a “quite or very important” matter concerning people, biodiversity, and
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the economy. Additionally, 36% were aware of projects or initiatives aimed at addressing
light pollution (n=39).

Awareness of negative effects on nocturnal biodiversity was high among respondents, with
100% acknowledging effects on insects (n=29), 97% on seabirds (n=39), and 92% for bats
(n=37). Out of 40 participants, 53% agreed, to some extent, that artificial light affects their
sleep.

Respondents showed to attribute high level of importance to watching the night sky and to
the right to see the stars and the Milky Way, with 98% and 85% expressing at least some
level of agreement with statements from questions Q23.9 and Q23.8, respectively. Out of 33
respondents, only 21% expressed a preference for white light over yellow light. Additionally,
73% believe, to some extent, that authorities show limited concern regarding light pollution.

Preferences regarding ALAN

Most respondents found lights from commercial areas (80%), roads (76%), sports areas (80%),
festive and Christmas lights (66%), ornamental lights (55%), light signs (71%), and sports areas
(56%) to be somewhat bothersome. Conversely, lights in residential areas and in public parks
and gardens did not seem to bother most participants (58% and 54%, respectively).

Regarding dispensability, 53% considered lights in residential areas indispensable, while 49%
held the same view for public parks and gardens' lighting. Road lights were deemed to be
reducible or dispensable by 62% or respondents. The same views were true for all other
types of lighting by at least 80% of respondents (lights in sports areas, commercial areas,
signs, festive and Christmas settings and with ornamental purposes).

Support for changes in public lighting

Among the eight measures presented, seven were supported by at least 71% of respondents.
Although there was opposition to turning off street lighting from 00:00 to 06:00 (83%, n=40),
a substantial majority favoured its reduction during the same period (95%, n=42). Notably,
98% of respondents backed changes in public lighting to protect wildlife, and the use of
yellow/warm colour lights. Reduction of festive lighting was supported by 95% of
respondents.

Attitudes and individual action

Respondents reported already carrying out simple individual actions such as turning off the
lights when not using them (100%), turning off exterior lights (79%) and using LED lights
(74%). Out of 41 respondents, 37% had saved seabird affected by light pollution and 56%
expressed willingness to do so. By the end of the survey, 98% of respondents (n=40) deemed
light pollution to be a "quite or very important” issue concerning people, biodiversity, and
the economy.
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3.2.7 Mogan

The survey was conducted with 50 Mogan residents, with an average age of 42.0 (SD=13.9).
Among them, 40% identified as female, while 60% identified as male. The sample was
predominantly urban, with 28% residing in a city, 48% in a village, 20% in a small parish and
4% in a rural area. Regarding education, 90% of the respondents had completed high school
or obtained a higher level of education. For a detailed overview of the sample characteristics
and other results please see Annex K.

Lighting characterization at the respondents’ residence

When assessing night sky brightness using the Bortle scale, 72% assessed the sky at their
residence as suburban (Bortle 5) or with a higher level of light pollution. PL was identified as
the primary source of illumination in their respective neighbourhoods by 70% of participants,
while lights from commercial areas and neighbours were cited by 9% each. PL was reportedly
most used between 19:00 and 02:00, as well as after 06:00. Only 8% or fewer reported using
public lighting before 19:00 and between 03:00 and 05:00 (n=50), considering winter time.

Perceptions on light pollution and ALAN

Out of 49 respondents, 84% had heard about light pollution before. Of those (n=41), 93%
regarded it to be a “quite or very important” matter concerning people, biodiversity, and
the economy. Of Mogan residents sampled, 31% knew of projects or initiatives focusing light
pollution (n=49).

Respondents were aware that artificial light could have negative effects on nocturnal species.
In fact, 100% either “totally agree” or “tend to agree” with this statement for seabirds (n=46),
95% for bats (n=44), and 91% for insects (n=45). Additionally, 73% agreed that artificial light
affected their sleep, and 61% believe intensity of light had increased in the three years prior.

In terms of stargazing-related issues, 98% believed people should be able to view the stars
and Milky Way from their homes, and 90% considered the possibility of observing the night
sky important. Only 29% preferred white over yellow lights, and 94% believed, at least
partially, that authorities show limited concern about light pollution.

Preferences regarding ALAN

Among the various types of lighting infrastructure presented, lights from residential areas
were found the less bothersome (60% considered not to be bothered). All other types of
lighting were considered disturbing, to some degree, by at least 60% of respondents.
Additionally, most respondents (>53%) considered all types of lighting to be reducible or
dispensable. In fact, over 83% felt that way regarding commercial, ornamental and festive
lighting, as well as lights from sports areas and signs.

Support for changes in public lighting

Among the eight measures presented, seven received support from at least 82% of
respondents. Although there was opposition to turning off street lighting from 00:00 to 06:00
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(69%, n=48), a substantial majority favoured its reduction during the same period (82%, n=50).
Notably, 94% of respondents supported switching off lights near an in protected areas, and
96% agreed to changes in public lighting to protect wildlife. Additionally, 87% were in favour
of using yellow/warm colour lights, and 84% agreed to the reduction of festive lighting.

Attitudes and individual action

Respondents reported already adopting simple individual actions such as turning off the
lights when not in use (98%), using LED lights (92%) and turning off exterior lights (62%). Out
of 49 respondents, 22% had saved seabird affected by light pollution and 65% expressed
willingness to do so. By the end of the survey, 82% of respondents (n=49) deemed light
pollution to be a "quite or very important” issue concerning people, biodiversity, and the

economy.
3.2.8 Santa Cruz da Graciosa

A total of 64 residents completed the survey. Mean age of respondents was 421 (SD=13.1),
where 50% identified as male and the other 50% as female. The sample was predominantly
rural, with 36% living in rural areas, 36% in a small parish and 28% in a village. In terms of
education, 86% of the respondents had completed high school or obtained a higher level of
education. For a detailed overview of the sample characteristics and other results please see
Annex L.

Lighting characterization at the respondents’ residence

When assessing night sky brightness using the Bortle scale, 56% categorized the sky at their
residence as "Suburban sky” (Bortle 5) or with a higher level of light pollution, while 44%
considered it to be “Suburban/Rural transition” (Bortle 4) or less. Public lighting was identified
as the primary source of illumination in their respective neighbourhoods by 95% of
participants, and was reportedly most used between 18:00 and 23:00, as well as after 06:00.
Only 8% or fewer reported using public lighting between 00:00 and 05:00 (n=59), considering

winter time.
Perceptions on light pollution and ALAN

Out of 63 respondents, 70% had heard about light pollution before. Of those (n=44), 91%
regarded it to be a “quite or very important” matter concerning people, biodiversity, and
the economy. Among the 63 respondents, 37% had heard about a project or initiative focused
on dealing with light pollution (n=49).

Respondents were aware that artificial light could have negative effects on nocturnal species.
In fact, 97% either “totally agreed” or “tended to agree” with this statement for seabirds
(n=60), 86% for bats (n=50), and 77% for insects (n=47). Additionally, 47% agreed that artificial
light affected their sleep. In terms of stargazing-related issues, 93% considered the possibility
of observing the night sky important, and 89% believed people should be able to view the
stars and Milky Way from their homes, and. About 55% preferred white over yellow lights,
and 75% believed, at least partially, that authorities show limited concern about light pollution.
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Preferences regarding ALAN

Among the various types of lighting presented, lights from commercial and sports areas,
public roads and light signs were the most bothersome (for at least 76% of respondents). On
the other hand, lights from residential areas, parks and gardens, as well as ornamental and
festive and Christmas lights were considered less bothersome. Additionally, most
respondents (>56%) considered all types of lighting to be reducible or dispensable. Over
79% felt that way regarding festive and Christmas lights, as well as commercial, ornamental
light and light signs.

Support for changes in public lighting

Among the eight measures presented, seven were supported by at least 78% of respondents.
Although there was opposition to turning off street lighting from 00:00 to 06:00 (64%, n=55),
a substantial majority favoured its reduction during the same period (95%, n=58). Notably,
92% agreed to changes in public lighting to protect wildlife. Additionally, 80% were in favour
of using yellow/warm colour lights, 82% agreed to the reduction of festive lighting, and 78%
supported the switching off public lighting in and near protected areas.

Attitudes and individual action

Respondents reported already adopting simple individual actions such as turning off lights
when not using them (100%), turning off exterior lights (96%) and using LED lights (77%). Out
of 62 respondents, 79% had saved a seabird affected by light pollution and 19% expressed
willingness to do so. By the end of the survey, 95% of respondents (n=64) deemed light
pollution to be a "quite or very important” issue concerning people, biodiversity, and the
economy.
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4. DISCUSSION AND CONCLUSION

The responses in this survey were primarily collected from residents in the project’s partner
municipalities, using various methods and interviewers with varying levels of experience. It
is worth noting that respondents may have been influenced by the presence of the
interviewer, potentially impacting the candour of their responses. Additionally sampling effort
and level of involvement of stakeholders, project partners and the community varied across
the three archipelagos, which is reflected in the response numbers. Therefore, any
generalizations made for the broader population should be approached with caution.

Despite this consideration, the survey gathered a large number of responses across the
archipelagos of Madeira, Canary Islands and Azores, with completion rates between 64% and
72%, at archipelago level. This robust dataset provides valuable insights into the public’s
perspectives on light pollution and on possible solutions. The outreach achieved through this
survey, engaging 2,207 individuals, also effectively served to promote awareness of the LIFE
Natura@night project and the broader issue of light pollution.

Overall, results indicate a high level of awareness among respondents of the three
archipelagos regarding light pollution and its effects. At archipelago and municipality level,
there appears to be heightened concern regarding biodiversity, particularly for seabirds.
Across datasets, a great level of importance attributed to observing the night sky, and
measures to protect wildlife were very welcomed by participants. Additionally, ambitious light
pollution mitigation measures, such as the reduction of PL from 00:00 to 06:00, were widely
supported.

These results, alongside levels of acceptance for reduction of several ALAN sources and the
support demonstrated for other mitigation measures, show the population can be
instrumental in demanding ambitious light pollution mitigation measures, and in protecting
natural darkness.

Madeira archipelago

Respondents from the archipelago of Madeira are distributed by more urbanized areas, such
as cities and villages, which is expected, considering that most respondents are from
municipalities with higher levels of urbanization, such as Funchal, Santa Cruz, Machico and
Cémara de Lobos. Their assessment of the night sky as highly polluted (Fig. 4) is unsurprising,
given the concentration of urbanization and associated ALAN in coastal areas, where most
of the respondents resided. While most respondents expressed satisfaction with the level of
lighting at their residential areas, they identified public lighting as the predominant source,
and a majority favoured its reduction.

There is an apparent high level of awareness regarding light pollution’s impact on nocturnal
biodiversity, although awareness of its effects on human sleep appears to be lower. This was
especially high for seabirds, which may reflect the efforts of SPEA and other organizations in
environmental education in the last decades, focusing on seabirds and light pollution. It may
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also be related to the knowledge and likability attributed to each group presented, that can
be higher for seabirds than for bats and insects.

Additionally, there is a clear preference for white light, despite being generally considered
more harmful than yellow light. There was also a general belief that authorities are not
sufficiently concerned about light pollution. These findings suggest that greater efforts can
be made to educate people on the effects of ALAN on sleep and overall human well-being,
as well as to promote better lighting practices. Furthermore, local authorities already taking
action to mitigate light pollution in the region can improve their messaging and outreach to
its citizens in order to change their citizen’s perception.

Residents of the Madeira archipelago expressing lower levels of inconvenience caused by
lighting in residential areas, roads, public parks and gardens may be influenced by the
perceived safety that is commonly associated with lighting in public spaces (Marchant, 2004;
Steinbach et al, 2015). The minimal inconvenience levels reported with ornamental lights and
Christmas and festive lights may be related to level of intensity and to cultural significance
(e.g: Christmas lights in Madeira Island draw many tourists). Conversely, higher levels of
inconvenience caused by lights in commercial areas, light signs and sports areas may be
linked to the intensity of light used. Yet, a large proportion of the sample believes all lighting
types presented to be reducible or even dispensable, demonstrating promising support of
such future measures and regulations.

In terms of the measures to reduce light pollution, there was overwhelming support for seven
of the eight proposed. Reduction of public lighting from 00:00 to 06:00 was widely
supported, mostly aligning with the period when public lighting is less commonly used, as
indicated by respondents.

Regarding individual actions and attitudes, most respondents said to make simple steps, such
as turning off unused lights and switching off exterior lighting. While the motivation behind
these actions may vary, whether for energy conservation or driven by a desire to reduce
light pollution and protect biodiversity, it's noteworthy that 95% of respondents expressed
willingness to save a seabird grounded by light pollution.

In addition to the agreeableness towards reducing ALAN and to implement mitigation
measures, there was a high level of importance attributed to the issue of light pollution and
its impact on people, biodiversity, and the economy. Results at municipal level are similar,
and differences observed among municipalities may be due to their differences in levels of
urbanization and socio-economic context.

Canary Islands archipelago

Sample size for Canary Islands was reduced (n=218) and any conclusions drawn should take
this into account. It's noteworthy that the sample was well-balanced in terms of gender,
education, and urbanization level. The high level of night sky brightness attributed by
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respondents aligns with expectations, given the highly developed and widespread tourism
sector, which leads to significant ALAN across the archipelago.

Among all the datasets, respondents from the Canary Islands were the ones who most
frequently considered the light at their place of residence to be excessive. In the future, it
will be interesting to understand whether this perception is linked to a heightened
understanding of public lighting and light pollution, or it reflects actual higher levels of
illumination, when compared to the other archipelagos assessed. Much like in the other
regions, public lighting was identified as the predominant source of light in their
neighbourhoods, and it was noted to be consistently present throughout the night. As such,
public lighting should be addressed as an important source of light pollution in residential
areas, and it is worth noting that respondents widely supported its reduction during periods
of lower usage.

The respondents expressed a high level of awareness regarding light pollution and its impact
on both nocturnal biodiversity and human sleep. Interestingly, unlike in other datasets,
respondents from the Canary Islands do not exhibit a preference for white light. This
difference may be attributed to the enforcement of laws aimed at safeguarding night skies
and natural darkness, such as the "Ley del Cielo,” which has been in effect for over 30 years.

Respondents also showed high levels of inconvenience caused by all lighting infrastructure
types presented, and mostly agreed to its reduction. However, similarly to Madeira
archipelago results, this was less evident for lighting in residential areas, parks, gardens and
roads, which were considered more indispensable. As mentioned above, this may result of
believes and values of safety associated with light.

Although participants generally oppose the idea of switching of public lighting from 00:00
to 06:00, over 90% support its reduction in the same period, which aligns with the period of
lower usage of public lighting indicated by participants. Additionally, all measures proposed
received wide-ranging support, indicating that local municipalities can adopt ambitious
strategies in the efforts against light pollution, knowing they have the support of their
constituents.

Regarding individual actions and attitudes, most respondents reported taking simple steps,
such as turning off lights that were not in use and switching off exterior lights. It is worth
noting that discerning the underlying motivation for these actions can be challenging, as
they may be driven solely by a desire to save energy, or they may also stem from a
commitment to reducing light pollution and safeguarding biodiversity.

The results, similar to the ones observed for Buenavista del Norte and Mogan, show that
citizens are highly aware of the consequences of light pollution, are willing to see changes
in public lighting and ALAN, and can support ambitious measures aimed at reducing light
pollution.
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Azores archipelago

The survey was responded by 114 Azores residents, and inferences and conclusions drawn
must take this sample size into consideration.

In contrast to the Canary Islands and Madeira archipelagos, the sample in the Azores was
predominantly rural, which aligns with the islands' development and urbanization context.
This factor may also account for the lower level of night sky brightness reported by
respondents.

Public lighting was identified as the predominant source of light in their neighbourhoods for
most respondents and was consistently present throughout the night. Interestingly, only a
quarter of respondents deemed the light levels at their residence to be excessive, with 75%
expressing satisfaction. This perception may also be linked to the sense of safety often

associated with well-lit environments.

The respondents demonstrated a high level of awareness regarding light pollution, with a
significant majority (81%) indicating familiarity with the concept. This heightened awareness,
coupled with the recognition of the negative effects of ALAN on seabirds, may be related to
the large population of Cory’'s shearwater nesting in its islands and great efforts in
environmental education conducted by the government and local NGOs, such as SPEA.
Additionally, the longstanding community-based campaign "SOS Cagarro” aimed at rescuing
seabirds affected by light pollution, has been in place since 1995, further contributing to this
awareness and understanding among the population.

Similar to the other archipelagos, lights from residential areas, parks, public gardens, and
roads are perceived as less bothersome and more indispensable. This perception may be
linked to the association of light with safety. Conversely, lights from commercial areas and
light signs were deemed highly bothersome and dispensable by respondents. This highlights
that private lighting can also contribute to light pollution and suggests that residents may
be supportive of efforts to reduce it.

Like in the cases of Madeira and Canary Islands, there is opposition to switching off street
lighting from 00:00 to 06:00, but there is a high level of support for its reduction, coinciding
with the period when public lighting use was less reported. Respondents were very
supportive of other mitigation measures using technological innovations (e.g.: motion sensors
or changes in intensity).

Adoption of individual actions for mitigation of light pollution is reported by a high proportion
of respondents, but it was not possible to assess motivation behind such behaviours. The
amount of respondents that said to already have saved a grounded seabird by light pollution
was very high, unlike what was observed for the other archipelagos. This may be explained
by the large community-based project “SOS Cagarro”, that engages citizens in the rescue
campaign of grounded Cory’s shearwater.

Levels of awareness regarding light pollution are similar for Santa Cruz da Graciosa and may
be related to the abundant presence of this species, and the work developed under the
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scope of LIFE Natura@night project. This showcases that Cory’s shearwater may serve as an
ambassador to create awareness on light pollution, expanding the efforts to protect
nocturnal biodiversity and human welfare.

Conclusion

This study provided important insight into people’s perception on light pollution and their
preference as well as on support and tolerance for changes in public lighting. It has also
revealed important knowledge gaps and misperceptions regarding artificial light and its
effects — such as the belief that white light is superior to yellow light, or that artificial light
does not impact sleep. Additionally, it has highlighted opportunities for education and
awareness, as well as identified messaging challenges faced by local authorities already
dedicated to light pollution reduction.

In conclusion, the comprehensive analysis of data from various archipelagos and target
municipalities consistently demonstrates a high level of awareness regarding light pollution
and its adverse effects. Demonstrated concern for wildlife suggests that biodiversity can play
an instrumental role in gathering support and acceptance for ambitious mitigation measures.
Seabirds, and Cory’s shearwater in particular, may server as flagship species in fighting light
pollution, due to its presence and recognition in all three archipelagos.

Results underline the public's capacity to endorse ambitious measures for ALAN reduction,
serving as an important ally in the fight against light pollution. Support from the public can
be further bolstered through effective information campaigns elucidating the reasons behind
such changes and their benefits for people, biodiversity, and the economy.

This study highlights the importance of transforming the future of public lighting into an
integrated and participated processes, involving a range of stakeholders, including local
communities, policymakers and NGOs, as is being done in project LIFE Natura@night.
Furthermore, it may accelerate the pace of changes to tackle light pollution, as the wide
support shown for mitigation measures and high level of awareness of citizens will incentive
local and regional governments to act and to be more ambitious in the efforts they already
develop. Ultimately, we hope this report will serve as an inspiration for stakeholders and
decision makers in various regions and countries to join the fight against light pollution,
ultimately benefiting biodiversity and their communities.
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ANNEX

A - Survey questionnaire — Portuguese version

o
““4 Nhatura ooy

o~/
™

Inquérito de sensibilizacdao sobre Poluicao
Luminosa

013,
Gostariamos de o convidar a participar no nosso inquérito do projeto LIFE
Natura@night sobre a Poluicao Luminosa. Este inquérito ira levar
aproximadamente 10 minutes a responder, & voluntario € nao existem riscos
associados @ participacao. Contudo, se nao se sentir confortavel podera
desistir de responder a qualquer momento. A sua opiniao @ muito importante.
A suas respostas sao confidenciais e os dados serao sempre tratados de modo
agregado. Se tiver qualquer questao sobre este inquérito, contacte a Yasmin
Redolosis (SPEA-A¢ores) por e-mail para yasmin.redolosis@spea.pt ou Tania
Costa (SPEA-Madeira) por e-mail para tania.costa@spea.pt

Muito obrigada pelo seu tempo € apoio!

Por favor, inicie o inquérito carregando no botao Comegar em baixo,

Caraterizacac dos inquiridos

Para podermos analisar melhor a informagaoe recolhida, gostariamos de
colocar algumas questoes sobre si

Poluiche Luminoza_LIFE Naturaatnight QuestionPro
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« f residente nos Agores, na Madeira ou nas Candrias?
O Sim

O #ao. vstou apenas de visita

*Em gual arquipélago reside?

O Agores
O madeina
O Cananas

Qua! € a suz itha? - RA. Madeira
O madeira

O Forto Santo

Qual é a sua (lha? - RA Agores
O Carve

O falul

Floves

Oraciosa

Pico

TerCeira

Santa Maria

Sao Migual

OO0 0 a0

340 joree

PoluigBo Luminosa_LIFE-Naturaatright QuestionPro

58_ Report on local perceptions about Public Lighting in Macaronesia



Qual é & sua ilha?- R.A Canarias

El Mierro
Fuarnteventura
Gran Canania
Larizarote

* Por favor, indique o seu municipio de residéncia - R.A Madein
O talhsta

Camara de Labos

Tunchal

Machico

Ponta a2 Sol

Porty Moniz

Porto Santo

Riteira Brava

Santa Cruz

Santana

Q QO Q D Q& O QO QO

S4v Vicena

* Por favor, indique o sew municipio de residéncia - RA Agores
O angra 4o Herolsma

O Calbeta
O come
O tHota

Peoluigdo Lumincsa_LIFE-Naturaatnight

QuestionPro
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Lagoa

La|es das Flores

Lajes do Pxo

Madaiena

Nerdeste

Ponts Oelgads

POvoacad

Praia da Yitona

fineira Ganoe

SdnEx LRz oo Graciosd

Santa Cruz das Hores

540 Rogue do Pico

Velas

Vila do Peso

OO O Q O O Q Q QQ Qb O

Vila Franca do Campo

Por favor, indique o seu municipio de residéncia - RA. Canarias

Adeje |TF]
Ageete [GC]
Aguimes [GC]
Agule [GO)

*Qual & a sua idade?

Peluigio Luminosa_LIFE-Naturaatright
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*Genero
O feminino
O maseutine

O maoninana

* Habilitagoes literarias

O Ensino basico

O #nsino secundéria / profissional
Licenciatusa

Mesirato

Dedtorsmento

OO O O

Qutra

* 0 seu horario de trabalhainclui o trabalho @ noite?

O Sin O Nic O WR (Prefra oz

respopder}

*Pertence 8 alguma associacao em prol do ambiente?

O sim O nac O w

* Costuma realizar observagdes astrondmicas ou de estrelas?

O Sum, S0u asoname (amador ou
profissional)

O Ouato de abservar as estrelas
reeularmente

Peluigdo Lumincsa_LIFE-Naturaatnight

B QuestionPro
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) Goato de observar as estrelas NaQ NR
-

pantuniments aunca

* Realiza alguma destas outras atividades noturnas na natureza?

| Tnlhos | | Dbservacao de fauna | NaO

noturnogs utums E NN

:] Qulre

A iluminagao noturna no seu local de residéncia

As proximas questoes sao referentes a iluminacao noturna no seu local de
residéncia ou estadia tempordria nos arquipélagos dos Agores ou da Madeira

*Como carateriza o seu local de residencla?

o ‘ona O Freguesia C‘ Vila O Croage C R

ural pequensd

* Qual destas imagens aproxima melhof o céu notume que consegue observar desde a sua
residencia?

Peluigdo Luminosa_LIFE-Naturaatright

QuestionPro
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Ydeetien
Y

Poluigdo Lumincsa_LIFE-Naturaatright

QuestionPro
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115 forte na sua vizinhanca a noite?

* £ uma fonte de luz permanente toda a noite?

*Acha que a tluminacao na sua zona de residencia @

* No seu quotidiano, caso execute ativi

dades noturnas, qual € o hordario que usufrui da iluminacao

publica? (tendo em conta a €época do ano com menes luz natural, por exemplo o Invernao)

Paluigao Luminosa_LIiFE-Naturaatright

QuestionFro
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Poluicao Luminosa

*la ouviu falar de Poluigao Luminosa?

Coma definiria a Poluiggo Luminosa

* Na tua opinido, qual a importancia da poluicdo luminosa para a blodiversidade, pessoas e
economia?

Q Mo & imanants

'3 £ paucs Impartants
O t bastante importante
O t mutto importanie

* Conhece algum projeto/iniciativa que trabalhe sobre esta problematica?
13 Sim
l::) Man

O wr

Peluigdo Luminosa_LIFE-Naturaatright

QuestionPro
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Em relagao a pergunta anterior, pode dar-nos um exemplo de um projecto/iniciativa de trabalho
sobre esta questac?

1w

Indique @ sua opiniao sobre as seguintes questoes

Contocedo Terido Jendo n Discurde
ronaments nntancars discardar otlments NR

Ainermcede da lluminagao

notuma perns da minha casa

tEm aumentada 0os Litimos O O O O O
1rés amas

Aslumiracie anificial afeta o O o o O

mEU soho

Q

Adlumiragas artifcial afeta

negahunwnu- A5 dves

ke Lrar @ O O O
cagarrosfraganas

O

05 passaros diumos (meile,
pardal, piscol cantam durante a
noite onda more

Alumiragas artificial afeta
negauvamente of Insetos

A llumiragas artibcial afeta
NEGATVIME Nte 05 MOCEgos

As sutoridades &st30 pouio
preacupadan cam o tema da
poluicao lumingsa

Todas as pessoas Bevenam
poder observar 2strelas & a Via
Lictea (esge a5 5Uas Casas

Apossibilidade do obsanar o
cdu netuma & (mpontante para
mm

Prefiro a iluminagao notuma
tranca d (uz amuarela

0 0 © O 00 O
@ @ © © 00 @
C © 0 O 60 O
C €@ S O &0 O
€ © 0 O O0© ©

Paluigao Luminosa_LIFE Naturaatright QuestionPro
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O que e a Poluicao Luminosa?

Antes de continuar, gostariamos de the dar alguma informacao sobre a
Poluigao Luminosa

A poluicao luminosa consiste na luz exterior artificial excessiva, mal
direcionada ou intrusiva. Pode levar 0 encadeamento em pessoas ou animais,
podendo causar desorientacao e colisao com infraestruturas, a disrupcao do
ritmo circadiano e da qualidade do sono, & interferéncia em processos
naturais como a fotossintese e migracao natural, e a redugao da nossa
capacidade de observar o céu noturno.

Além dos impactes ecolégicos e na salde humana, a poluicdo luminosa gera
um elevado desperdicio de energia.

Sabia que 50% da energia produzida para iluminacao publica é
desperdicada?

Ao reduzir esta ameaca poderemos diminuir 0s impactes para as pessoas e
para a vida selvagem, mas também a despesa feita com iluminagao publica.

Alem disso, reduzimos as emissoes de gases de efeito estufa causadores das
Alteragoes Climaticas.

Peluigéo Luminosa_LIFE-Naturaatnight mt)npro
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A Polui¢ao Luminosa pode ser de varios tipos:

Tipos de Polui¢do Luminosa

« Encandeamento - desconforto visual que resulta de luminarias mal
orientadas ou sem protecao, Pode afetar pessoas e animais, levando que
sejam ofuscados e desorientados, padendo colidir com infraestruturas.

« Luz intrusiva - luz mal direcionada para objetos ou areas onde nao &
necessaria a iluminagdo, como o interior das habitagdes ou areas
sensiveis. Podem impactar a qualidade de vida e o ritmo circadiano ao
dificultar o descanso durante o sono.

» Luz desordenada - excesso de luminarias e/ou luminosidade em relagao
as necessidades reals.

» Brilho difuso - luz difusa das luminarias emitida diretamente para o céu
ou refletida por estruturas ou estradas. Reduz a nossa capacidade de ver o
ceu noturno e interfere nos processos naturais, como a fotossintese e a
migragao animal.

Paluigac Luminosa_LIFE Naturaatraght Monpro
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l:l Lt meceens o teste

Preferéncias de iluminagao noturna

Agora, gostariamos conhecer a sua opinido sobre a necessidade e importancia
de diferentes tipos de iluminagao exterior a noite que podemos encontrar

Das seguintes tipos de iluminagao, quais considera que incomodam?

Paluigao Luminosa_LIFE Naturaatraght QuestionF‘fo
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Dos seguintes tipos de Humindgao, Quals considern que 530 dispensavers?

Paluigao Luminasa_LIiFE-Naturaatreght QU‘:‘SUOUF"T'I
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Paluigac Luminasa_LIFE-Naturaatraght

QuestionPro

Al



Ja assistiu a alguma destas alteragdes na lluminagdo pablica? Se sim, diga-nos a sua preferéncia

Paluigae Luminasa_LIiFE Naturaatright QU"S(iOﬂp'f'l
’ e
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De modo a reduzir a Poluigao Luminosa, quais destas medidas considera adequadas

A Sy omin N7

Destigar as (res ds Sus rua A

antre a5 00hD) & as el da O O O

manha

Redunr as lwees da sua rua

antre as O0hDT & as 6100 da

O
®
@)

manha

Dustigar & jluminagdo paldica
Nas dreas prategicas ¢ perio

delas

Utilizar lampadas com cores

O
e O

amarelasiquentes

Abterar an luzes da minha
frepesia Pala protefer a vila

selvagen

LOIOLAr sentanes de mavimenia

@)

fO5s parques & |armins publicos

Q0 Q ©
C
G0 O O '@

Reduns as lluminagGes

O

fastivas

Mas tamhém ha acbes que podemos fazer para reduzis a Poluigao Luminosa @ promover a
efciéncia energética. Quals das seguintes A fez ou pensa fazer?

¥ 5z vy testom oo he, mas Nem he nen vz

A COrmmbevan s o fNo wh

Q

Juandoe s3ia de uma divicao da

O

Chasa, 40a90 a 2

O
Ja LAVl Lma ave marnnha O
Q
O

O
O

gnCaAnNGeads
Tenho tempanzador nas Luzes
axtenares da minha casa

Tolas as lampsday da minha

O
O

cana 540 LED

O
O
O 0 O 0 O

Desligo 3y llees oo meu jarhm (-

O
@

Juando nao a25t0u W

O projeto LIFE Natur

Peluigdo Luminosa_LIFE-Naturaatrnight wonpro



<

i

»

44

“Z4 hatura |
EQ n|ght XATERA 1000
o~

O projeto LIFE Natura@night tem como objetivo reduzir a peluicao luminosa
que afeta as areas protegidas dos arquipélagos da Madeira, Acores e Canarias,
e mitigar os seus impactos nas espécies protegidas ao nivel da UE. Ao trabalhar
com autoridades locais, pescadores e comunidade para reduzir a poluigao
luminosa, estaremos também a implementar iluminacao mais eficiente,
contribuindo para uma melhor gestao de recursos e combatendo as alteragoes
climaticas.

0 que faremos?

Estudar os impactes na biodiversidade;

Mapear a poluigao luminosa;

Apostar em iluminagao mais eficiente;

Contribuir para a regulamentagao da iluminagao;
Travar a perda de biodiversidade;

Sensibilizar para proteger;

Saiba mais em: www.naturaatnight.spea.pt

* Na tuz opiniaeg, qual a importancia da poluicao luminesa para a biodiversidade, pessoas @

economia?
o N30 € Impomane
O £ DO Impartanta
O bastante lr"l["‘:!.".lll':
O f muwito ungortanta
Paluicao Luminosa_LIFE: Naturaatright QuestionPro
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Term algum comentario que gostaria de fazer sobre este tema?

Gostaria de saber mais sobre este tema & colaborar no projeto? Se sim, deixe-nos o seu contacto

Noms

Apelido

Eman

Para 0 podermos contactar, precisamos que concorde com a politica de privacidade da SPEA

D Concardd

Paluigao Luminosa_LiFE Naturaatright QESﬂOﬂPfO
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B — Survey questionnaire — Spanish version

-

r‘(

rF' S
“wa hatura - I~
oy G night .*. e
%

Encuesta de sensibilizacion sobre la
contaminacion luminica

;Hola!

Nos gustaria invitarle a participar en nuestra encuesta del proyecto LIFE
Natura@night sobre la contaminacion luminica. Esta encuesta tardara
aproximadamente 10 minutos en completarse, es voluntaria y no hay riesgos
asociados a la participacion. Sin embargo, si no se siente comod@, puede
retirarse en cualquier momento. Su opinion es muy importante.

Sus respuestas son confidenciales y los datos se trataran siempre de forma
agregada. Si tiene alguna pregunta sobre esta encuesta, pongase en contacto
con Javier Romero a través del email a jromero@seo.org

iMuchas gracias por su tiempo y apoyo!

Por favor, inicie la encuesta pulsando el boton Comenzar.

th]tt?[h’dLi‘H‘ de los encuestados

Comtaminacicn luminice_LIFE-Naturaatnight QuestionPro
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Para analizar mejor la informacion recogida, nos gustaria hacerle algunas
preguntas sobre usted

* ;Es usted residente en cualquiera de Los archipiélagos de las Azotes, Madeira o Canarias?
O s

O  No, estoy sola de visita

*;Enqué archipiélago reside?
O Arures
O Canarias
O Madeira

(A queé [sla pertenece? - RA Madeira

O Madeia
O Parta Santo

JAqué isla pertenece? - R.A. Agores
O comnve

Faal

Flores

Graciosa

Pico

O Terceira

o 0 O O

Contaminacion luminica_LIFE Naturaatnight QESﬂOﬂPfO
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O Santa Mariz
O 530 Miguel

O 530 Joige

;Aque isla pertenece? - R.A Canarias

El Hierro
fuerteventura
Gran Canana
Lanzarote

* Por faveor, indique el municipio en &l cual resida - RA Madeira
O calhats

Camars de Labos

Hanchal

Machico

Panta do sal

Forto Moniz

Ponao Santo

nineira Brava

Santih €ruz

Santans

QO OO0 Q00

5ac Vicens

* Por faver, indigue el municipio en el cual resida - RA. Agores

O angra do Heroivma

Contaminacion luminica_LIFE-Naturaatnight QuestionPro
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Calheta

Corvo

Horta

Lagoa

Lajes das Flares

Lajes do Pco

Madalena

Norgeste

Pontz Delgada

Povostac

Prain ca Virona

floeira Grance

Santa Cruz da Geaciosa

Santa Crur das Fores

S40 Rogue (99 Pico

Velas

Vila do Parto

Vika Franca do Campo

O Q0 0 00 Qe QO O 00 © QO

Por faver, indique el municipio en el cual resida - RA. Canarias

Aduoyn [T#]
Agaete [GC]
Aguimes [GC]
Agulo [GO]

Contaminacion luminica_LIFE Naturaatnight

QuestionPro
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* ;0ué edad tiene?

«Género

O Femeninog
O Masculing
O Mo binario

« Cualificaciones académicas

O Educacion primaria

O Dducachdn secundatia | profasional
Licenciatusa

Maastrado

Dectaradn

0 O Q Q

Otra

* ;Su horario de trabajo incluye el trabajo nocturno?

O Si O Na O Préfiers no respandet

{NR}

* ;Pertenece a alguna asoclacion para el medio ambiente?

O si O = O m

* ;Suele hacer observaciones astronomicas o de estrellas?

Contaminacion luminica_LIFE Naturaatnight
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O

81 say astrdnoma (aficanado o

profesianall

O

Me qusta pbsarvar las astrellas

regularmente

O w O

nunrca

O

ME gusta observar ias esirellas

puntusimEnts

* ;Realiza alguna de estas olras actividades nocturnas en 13 naturaleza?

j Hutan D Dbservacon de talinag D ND, 3 Otra

noctmas noctumes ninguea

La iluminacion nocturna en su lugar de residencia

Las siguientes preguntas se refieren a la iluminacion nocturna en su lugar de
residencia o de estancia temporal en las Azores, Madeira o Canarias

* ;Como caracteriza su lugar de residencia?

O Jons O Fuedlo 'D Puebi C’ Clpdad O rde

ral Fequeno

* ;Cuil de estas imagenes se aproxima mejor al cielo nocturno que puedes observar desde tu lugar

de residencia?

Contaminacion luminica_LIFE Naturaatnight QuestionPro
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o :Cudl os la fuente de luz mas inteénsa en tu barrio por la noche?

¢ Esuna fuente de luz permanente durante toda la noche?

(&3
o
o
-
a
-
3
A
o
m
-

* Cree que la iluminacidn de su zonac

*Ensuvida diaria, ;A qué horas hace uso del alumbrado poblico? {teniendo en cuenta la época del

d, “
‘

ano con menos luz natural, por ejemplo, en invierno)

= — .
II . | NI

Contaminacion luminica_LIFE-Naturaatnight QU"SUO”P n
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Contaminacion luminica

* ;Alguna vez ha oido hablar de |a contaminacién luminica?

)

O

;Come detinitia la contaminacion luminica?

Que grado de importancia crees que tiena la contaminacion luminica pars {a biodiversidad, {as
personasy la economia?

NO ¢4 importante

O

PoCo impartante

Bastants impartants

C O O

-“L" mportante

*;Conoce algln proyecto/iniciativa gue trabaje en esta tematica?
O s
O
O wr

Cortaminacion luminica_LIFE-Naturaatnight

QuestionPro
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En relacion a la pregunta anterior, nos puede dar un ejemplo del proyecto/iniciativa que trabaja

sobre esta problematica?

1=

Indigue su opinion sobre las siguientes cuestiones:

LA anters itan de Ly dluminacion
nortuma Cercs oe mi casa ha
aumentade en las ultimos tres
anios

La ‘g artificiat afocta a mi
suera

La lluminacidn anificial atecta
negatvamente o fas avey
marnas ipe 3 13s pardelas)

Los pajaros diumas (mida,
goerian, pelirtoja) cantan por la
nache donde yo vwo

L3 umiracian amihcial afecta
negateamente a los insecias

L flummacidn anificial afecta
negatamants a los
murcielagos

Las autandades pstan poco
preacupadas por 13
contaminacion Wwminica

Todo el mundo deberia poder
abseryar lzs estrelias y 12 Via
Lictea desde su casa

Lo posibilidad de observar &l
ciFlo mactume @5 impartante
para mi

Prehern que la iluminacidn
nocturma saa de color blanca
que armarnilia
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;Queé es la contaminacion luminica?

Antes de continuar, nos gustaria darle alguna informacion sobre la
contaminacion luminica:

La contaminacion luminica consiste en una luz exterior artificial excesiva, mal
dirigida o intrusiva. Puede provocar el deslumbramiento de personas o
animales, lo que puede causar desorientacion y colisiones con las
infraestructuras, la alteracion del ritmo circadiano y de la calidad del sueno, la
interferencia con procesos naturales como la fotosintesis y la migracion, y
también la reduccion de nuestra capacidad de observar el cielo nocturno,

Ademas de los impactos ecologicos y sobre la salud humana, la contaminacion
luminica genera un alto nivel de desperdicio de energia.

;Sabia que el 50% de la energia producida para el alumbrado publico se
desperdicia?
Si reducimos esta amenaza, podemos reducir el impacto sobre las personas y

la fauna, pero también el gasto del alumbrado pablico.

Ademas, reducimos las emisiones de gases de efecto invernadero que
provocan el Cambio Climatico.

Contaminacion luminica_LIFE-Naturaatnight QuestionPro
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La contaminacion luminica puede ser de varios tipos:

Tipos de Poluigdo Luminosa

Encundearment e Inmrusiva

« Deslumbramiento - molestias visuales derivadas de luminarias mal
orientadas o sin proteccion. Puede afectar a las personas y a los animales,
provocando su deslumbramiento y desorientacion, y puede ocasionar
colisiones con las infraestructuras

» Luz intrusiva - luz mal dirigida sobre objetos o areas donde no se necesita
iluminacion, como el interior de las viviendas o las zonas sensibles,
Pueden afectar a la calidad de vida y al ritmo circadiano al dificultar el

descanso durante el sueno.

« Luz desordenada - exceso de luminarias y/o luminosidad en relacion con
las necesidades reales.

Contarminacion luminica_LIFE-Naturaatnight Q\.ES“OQP"O
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« Brillo difuso - (a luz difundida de las luminarias es emitida directamente
hacia el cielo o reflejada por estructuras o carreteras. Reduce nuestra
capacidad de ver el cielo nocturno e interfiere en procesos naturales
como la fotosintesis y la migracion de los animales.

| I L&l y compren Ii el 1ext0

Preferencias de iluminacion nocturna

Ahora, nos gustaria conocer tu opinion sobre la necesidad e importancia de
los diferentes tipos de iluminacion exterior nocturna que podemos encontrar

De los siguientes tipos de iluminacion, ;Cudles le son molestos?

Contaminacion luminica_LIFE Naturaatnight QuestionPro
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JQue piensa de los sigdientes tipos de iluminacion?

Cantaminacion luminica_LIFE-Naturaatnight QLF_’StionF" 0
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JHa visto alguno de eslos cambios en el alumbrado pGblico? En caso afirmativo, indiquenos su

preferencia

Contaminacion luminica_LIFE-Naturaatnight QUOStiOOF"f'I
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Para reducir la contaminacion luminica, ;Cudl de estas medidas consideraria adecuada?

Atovor Encomra L

O

Apasor ol alumbrado piblics
antre (a5 0000 y Las 06,00 de |&
mafana

Atenuar las luces de |y calls
entre Las 0000 y a5 0600 de |5
mananeg

Apagar &l alumbrada plblica en
3% 70nas protegidas y sus
alregedoees

Unlizar lamparas can colotes
amanlas (lus catidal

Cambiar (35 lucws de mi
municigio para proteger La vida
saivaje

Instalar sensares de
MAUIMIEIIG 1) parques y
jardines publicos

© @ © 9  O© O
O o O O O
0 0 O 0 6 O O

Reducle 8 dluminacidn festyva

Pero también hay acciones que podemes llevar a cabo par reducir la contaminacién luminica y
promover la eficiencia energética. ;Cudles de las siguientes acciones ha realizado o esta
considerando realizar?

hNunca ko a2 necno,
L0 TS0 Mo et pero consleriria  Nontalo he hecho,y

nanmad e hacenn nn ko pregendo hacer Wi
Cuanda salgo di una habitacian
de |a casa, apago 13 Luz O C O o
Ya e rEsCatado alguna vez una
ave marnna deslumbrada O O O O
Tenga un tgmpanzador an 135
lucas extenaras de il casa O O O o
odas (35 bomnillas ge mi 353
oo @ @ Q O
Apago Lad luces de mi jardin O O O o

cuando no estoy atll
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El proyecto LIFE Natura@night

<

.
-

-4

4> L
w4 hatura
e Night

™

El proyecto LIFE Natura@night tiene como objetivo reducir la contaminacion
luminica que afecta a las zonas protegidas de los archipiélagos de Madeira,
Azores y Canarias y asi, mitigar su impacto en las especies protegidas a nivel
de la UE, Pretendemos trabajar con las autoridades locales, empresas y la
comunidad local para reducir la contaminacién luminica, ademas de
implementar una iluminacion mas eficiente, contribuyendo a una mejor
gestion de los recursos y a la lucha contra el cambio climatico.,

:Qué vamos a hacer?
« Estudiar los impactos en la biodiversidad;
« Mapear la contaminacion luminica;
« Invertir en una iluminacion mas eficiente;
« Contribuir a la regulacion del alumbrado;

« Disminuir la pérdida de biodiversidad,
« Sensibilizar a la poblacion para proteger nuestro Medio Ambiente;

Sepa mas en: www.naturaatnight.spea.pt

Que grado de importancia crees que tiene la contaminacion luminica parz 12 biodiversidad, las

personasy la economia?

Cortaminacion luminica_LIFE-Naturaatnight Q\RSﬁOﬂPfO
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No ¢5 inportante

POLo Impoitants

Bastarte impartante

© ©0 OO0

Muy Imparnante

[Tiene algin comentario que quiera hacer sobre este tema?

;Le gustaria saber mas sobre esta tematica y colaborar en el proyecto? Si es asi, déjenos sus datos

de contacto

Nomare

Agellido

Erranl

Para que podamos ponemas en contacto con usted, necesitamaos que acepte la politica de
privacidade de SPEA

D fstoy de acuerdo

Contaminacion luminica_LIFE Naturaatnight QESﬁOﬂPfO
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C - Survey dissemination examples in local, regional, and national media

Example 1: https://www.rtp.pt/madeira/politica/inquerito-sobre-a-poluicao-luminosa-em-
elaboracao-audio-_108834

Example 2: https://www.publico.pt/2023/01/28/azul/noticia/vamos-apagar-luzes-contar-

estrelas-ajudar-ciencia-2035884

Example 3: https://acores.rtp.pt/graciosa-online/poluicao-luminosa/

Example 4: https://www.dnoticias.pt/2023/1/12/343955-spea-quer-saber-quao-bem-

consegue-ver-o-ceu-estrelado-na-sua-localidade/

Example 5: https://seo.org/como-de-brillante-es-el-cielo-nocturno-bajo-el-que-vives/

Example 6: https://naturaatnight.spea.pt/inquerito-poluicao-luminosa

Example 7: https://et-al.pt/2023/02/19/poluicao-luminosa-na-madeira/

Example 8: https://machicoambiente.pt/ambiente-

online/informacoes/noticias/destaque/1625-inquerito-natura-night
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https://machicoambiente.pt/ambiente-online/informacoes/noticias/destaque/1625-inquerito-natura-night

D - Bortle scale

?

Dard Sky
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Source: SKYGLOW
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E - Camara de Lobos complementary results

Sample characterization

Table E1| Complementary results on sample characterization of Camara de Lobos respondents.

Question Categories Responses n
18 to 24 years old 1%
25 to 34 years old 22%
35 to 44 years old 20%
Q5 - Age 217
45 to 54 years old 21%
55 to 64 years old 12%
2 65 years old 14%
Basic school 33%
High school 33%
Bachelor's degree 23%
Q7 - Education level 217
Master's degree 8%
5 PhD -
‘é Other 3%
E Q8 - Does your work schedule include Yes 23% -
§ night work? No 77%
@
S Q9 - Do you belong to any Yes 7% 215
%_ environmental association? No 93%
E 010 - b I ob N Yes, I'm astronomer 0%
— Do you usually observe the stars
v y ] y' ) | like to observe the stars regularly 15%
or participate in astronomical - - 213
. | like to watch the stars occasionally 51%
observations?
No, never 34%
Nocturnal trails 5%
Q11 — Do you do any of these other Observation of nocturnal fauna 2% 17
nocturnal activities in nature? No, none 1%
Other 2%
Q12 — How would you characterize your City 39%
place of residence? Village 18% 24
Small parish 27%
Rural area 16%
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Lighting characterization at the respondents’ residence

Table E2 | Complementary results on characterization of lighting at respondent’s residence for Camara de Lobos

respondents.

Question Categories Responses n
8/9 — City sky/Inner city 8/9 mmm 7%
7 - City/Suburbia transition 7 o 14%

o 6 — Bright suburban sky 6 e 18%
"] _ 5 mEEEEe—— 379
< Q13 Assessment of 5 — Suburban sky 37%
e} night sky brightness — 4 e 14% 217
@ using Bortle scale 4 — Suburban/Rural transition 3 m 3%
N 3 - Rural sky 21 1%
@ 2 — Dark sky 1omm 5%
c 9 9 9
g 1 — Excellent dark sky 0% 20% 40%
0]
g Lights from my house 10%
o
g Q14 - What is the Lights from the neighbours 7%
':C% strongest light source in Lights from local businesses 3% 195
2 your neighbourhood at Public lighting 75%
s night Traffic lights 3%
c
2 Other 2%
@
£ QI15 - Is it a permanent Yes 78%
a
‘%‘ light source throughout No 19% 192
E the night? Intermittent 3%
v . Insufficient 5%

Q16 - You think the Good 82%

level of lighting where - 217

. Excessive 13%
you live is..
Other -
Use of public lighting by hour
120
100

% of respondents

80

o

o

Q7 A

"z
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"
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1

2 [ l
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Figure E1| Use of public lighting by hour, reported by Camara de Lobos respondents, considering winter time, from

18:00 to 08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented (n=174).
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Perceptions on light pollution and ALAN

Table E3 | Complementary results on perceptions of light pollution and ALAN for Camara de Lobos respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 59% 217
> Pollution No 41%
g Yes 71%
< Q19 - Assessment of knowledge on -
2 definition of light pollution Partial 16% "o
2 No 7%
‘% Q21 - Do you know of any project/initiative Yes 14% o
3 that works on this issue? No 86%
_42- Governmental 12%
2 Academia/research -
5 SPEA 64%
Aé Q22 - Can you give an example of a NGO - 25
‘% project/initiative working on this issue? Astronomy -
g Environmental education 4%
e More than one 4%
Unspecified 16%

Perceptions on light pollution and ALAN

Preference of white light - Q23.10 (n=190)

Importance of night sky - Q23.9 (n=205) ——
Right to see the stars - Q23.8 (n=203) | |
Authorities not concerned - Q23.7 (n=175) I s |
Bats negativelly affected - Q23.6 (n=153) | T
Insects negativelly affected - Q235 (n=143) I |
Diurnal birds sing at night - Q23.4 (n=200) | |

Seabirds negativelly affected - Q23.3 (n=174)
Effects on sleep - Q23.2 (n=210)
Intensity of light increase - Q23.1 (n=205)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure E2 | Perceptions on light pollution and ALAN among respondents from Cémara de Lobos. Horizontal bars
depict the percentages of responses corresponding to each statement, with "n" representing the total number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question in presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=194)

Parks and public gardens - Q24.7 (n=194)
Sports areas - Q24.6 (n=197)

Festive and Christmas lighting - Q24.5 (n=195)
Commercial areas - Q24.4 (n=196)
Ornamental lighting - Q24.3 (n=193)

Light signs - Q24.2 (n=196)

Road lighting - Q24.1 (n=197)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure E3 | Discomfort level reported by Camara de Lobos respondents, by lighting type. The horizontal bars indicate

u_n

the percentage distribution of responses for each lighting type, and “n” represents the number of respondents for
each statement. The statements are represented by keywords and code numbers, and the fully phrased question
(Q24) can be found in Table 1.

Discomfort level by lighting type

Residential areas - Q25.8 (n=182)

Parks and public gardens - Q25.7 (n=181)
Sports areas - Q25.6 (n=178)

Festive and Christmas lighting - Q255 (n=179)
Commercial areas - Q25.4 (n=179)
Ornamental lighting - Q253 (n=177)

Light signs - Q25.2 (n=183)

Road lighting - Q25.1 (n=181)
0% 20% 40% 60% 80% 100%

B Indispensable m Could be reduced m Dispensable

Figure E4 | Perceived necessity of different lighting types by respondents from Camara de Lobos. The horizontal
bars represent percentage distribution of answers for each type of light, and “n” represents the number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased

question can be found in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=182)

Motion sensors in public areas - Q27.6 (n=195)
Changing lights to protect wildlife - Q27.5 (n=192)
Using yellow/warm lights - Q27.4 (n=182)

Switching off light at protected areas - Q27.3 (n=187)

Reduce light (O0OhOO to 6h00) - Q27.2 (n=207)

Switching off light (OOhOO to 6h00) - Q27.1 (n=199)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure E5 | Support for light pollution mitigation measures in public lighting reported by Camara de Lobos

u_

respondents. The horizontal bars represent the distribution of responses, in percentage, for each measure, and “n
represents the number of respondents. Statements are represented by keywords and code numbers, and the fully
phrased questions can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=186) _
LED light - Q284 (n=205) D |
Light timer - 0283 (n-180) S s

Saved a seabird - Q28.2 (n=195) _
Turn off the light - Q28.1 (n=213) |
0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |
Figure E6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Camara de Lobos. Horizontal bars represent percentage distribution of responses for each lighting

type, and “n” represents the number of respondents for each statement. Statements are represented by keywords
and code numbers, and are fully phrased in Table 1, question Q28.
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F — Funchal complementary results

Sample characterization

Table F1| Complementary results on sample

characterization of Funchal respondents.

Question Categories Responses n
18 to 24 years old 13%
25 to 34 years old 13%
35 to 44 years old 21%
Q5 - Age 529
45 to 54 years old 28%
55 to 64 years old 18%
> 65 years old 7%
Basic school 18%
High school 28%
Bachelor's degree 39%
Q7 — Education level 529
Master's degree 12%
S PhD 2%
'E Other 1%
E Q8 — Does your work schedule include Yes 20% 515
@ night work? No 80%
]
S Q9 - Do you belong to any Yes 9% 526
%_ environmental association? No N%
% Q10 - b I b h Yes, I'm astronomer -
- t t
v © ,y‘?“ usua y.o serve the s .ars | like to observe the stars regularly 15%
or participate in astronomical - - 526
i | like to watch the stars occasionally 52%
observations?
No, never 33%
Nocturnal trails 9%
Q11 — Do you do any of these other Observation of nocturnal fauna 6% 529
nocturnal activities in nature? No, none 84%
Other 2%
Q12 - How would you characterize your City 80%
place of residence? Village 1% 528
Small parish 14%
Rural area 5%
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Lighting characterization at the respondents’ residence

Table F2 | Complementary results on characterization of lighting at respondent’s residence for Funchal respondents.

Question Categories Responses n

8/9 — City sky/Inner city /9 10%
| (]

7 — City/Suburbia transition 7 o— 22%
6 — Bright suburban sky 6 meeees———— 30%
o
— —
é Q13 Assessment  of 5 _ Suburban sky 5 24%
) night sky brightness — 4 mmmm 9% 529
§ using Bortle scale 4 — Suburban/Rural transition 3w 2%
o 3 — Rural sky 2 m 2%
é 2 — Dark sky 1T | 3%
c
g 1 — Excellent dark sky 0% 20% 40%
7]
g Lights from my house 8%
; Q4 — What is the Lights from the neighbours 3%
'..5% strongest light source in Lights from local businesses 3% 164
2 your neighbourhood at Public lighting 84%
G night Traffic lights 1%
c
% Other 1%
-g Q15 - Is it a permanent Yes 85%
° light source throughout No 13% 456
©
LB the night? Intermittent 2%
v hink th Insufficient 8%
Q16 - You think the Good 76%
level of lighting where -
. Excessive 15%
you live is..
Other 1%
Use of public lighting by hour
60%
50%
[}
=
o 40%
o
c
o 30%
Q
[}
L 20%
“—
o
o 10% I
0% l H m m = I
SLEL L L PLELL PP L SP LSS
I N 0 S S SR MY LA R ol G S A

Hour

Figure F1| Use of public lighting by hour, reported by Funchal respondents, considering winter time, from 18:00 to

08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented (n=455).

104_ Report on local perceptions about Public Lighting in Macaronesia



Perceptions on light pollution and ALAN

Table F3 | Complementary results on perceptions of light pollution and ALAN for Funchal respondents.

| Totally agree

Tend to agree

m Tend to disagree

M Totally disagree

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 73% 527
> Pollution No 27%
g Yes 83%
< Q19 - Assessment of knowledge on -
2 definition of light pollution Partial 14% 333
2 No 3%
‘% Q21 - Do you know of any project/initiative Yes 26% 520
3 that works on this issue? No 74%
_42- Governmental 8%
2 Academia/research 2%
5 SPEA 62%
Aé Q22 - Can you give an example of a NGO - 123
‘% project/initiative working on this issue? Astronomy 1%
g Environmental education 2%
e More than one 6%
Unspecified 20%
Perceptions on light pollution and ALAN
Preference of white light - Q2310 (n=483) I e
Importance of night sky - Q239 (n=504) I |
Right to see the stars - Q23.8 (n=499) I [—
Authorities not concerned - Q237 (n=486) I L |
Bats negativelly affected - Q23.6 (n=438) I |
Insects negativelly affected - Q235 (n=407) I |
Diurnal birds sing at night - Q23.4 (n=494) — ]
Seabirds negativelly affected - Q233 (n=460) I |
Effects on sleep - Q23.2 (n=517) T — ]
Intensity of light increase - Q231 (n=481) ——— I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure F2 | Perceptions on light pollution and ALAN among respondents from Funchal. Horizontal bars depict the

percentages of responses corresponding to each statement, with "n" representing the total number of respondents

for each statement. Statements are represented by keywords and code numbers, and the fully phrased question in

presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=503)

Parks and public gardens - Q24.7 (n=502)
Sports areas - Q24.6 (n=505)

Festive and Christmas lighting - Q24.5 (n=498)
Commercial areas - Q24.4 (n=505)
Ornamental lighting - Q24.3 (n=489)

Light signs - Q24.2 (n=510)

Road lighting - Q24.1 (n=505)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Doesn't bother M Bothers slightly  m Bothers a lot

Figure F3 | Discomfort level reported by Funchal respondents, by lighting type. The horizontal bars indicate the
percentage distribution of responses for each lighting type, and “n” represents the number of respondents for each
statement. The statements are represented by keywords and code numbers, and the fully phrased question (Q24)

can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=475) IIIEEENEEGEGEEGEGEGEGNGEGGNNNNNN ]
Parks and public gardens - Q25.7 (n=473) | [ ]
Sports areas - Q256 (n=466) NG ]
Festive and Christmas lighting - Q255 (n=468) |G I
Commercial areas - Q254 (n=476) IR ]
Ornamental lighting - Q25.3 (n=471) G ]
Light signs - Q25.2 (n=475) | |
Road lighting - Q25.1 (n=464) NG L]
0% 20% 40% 60% 80% 100%
H Indispensable Could be reduced M Dispensable

Figure F4 | Perceived necessity of different lighting types by respondents from Funchal. The horizontal bars represent
percentage distribution of answers for each type of light, and “n” represents the number of respondents for each
statement. Statements are represented by keywords and code numbers, and the fully phrased question can be found
in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=490)

Motion sensors in public areas - Q27.6 (n=494)
Changing lights to protect wildlife - Q27.5 (n=481)
Using yellow/warm lights - Q27.4 (n=448)

Switching off light at protected areas - Q27.3 (n=490)

Reduce light (O0OhOO to 6h00) - Q27.2 (n=512)

Switching off light (OOhOO to 6h00) - Q27.1 (n=498)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure F5 | Support for light pollution mitigation measures in public lighting reported by Funchal respondents. The

u_n

horizontal bars represent the distribution of responses, in percentage, for each measure, and “n” represents the
number of respondents. Statements are represented by keywords and code numbers, and the fully phrased questions
can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=448)
LED light - Q284 (n=495)
Light timer - Q283 (n=439)

Saved a seabird - Q28.2 (n=502)

Turn off the light - Q28.1 (n=524)
0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |
Figure F6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Funchal. Horizontal bars represent percentage distribution of responses for each lighting type, and

“n” represents the number of respondents for each statement. Statements are represented by keywords and code
numbers, and are fully phrased in Table 1, question Q28.
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G - Machico complementary results

Sample characterization

Table G1| Complementary results on sample

characterization of Machico respondents.

Question Categories Responses n
18 to 24 years old 16%
25 to 34 years old 17%
35 to 44 years old 28%
Q5 - Age 401
45 to 54 years old 14%
55 to 64 years old 12%
> 65 years old 12%
Basic school 24%
High school 37%
Bachelor's degree 26%
Q7 — Education level 401
Master's degree 10%
S PhD 1%
'E Other 3%
E Q8 — Does your work schedule include Yes 20% 392
@ night work? No 80%
]
S Q9 - Do you belong to any Yes 5% 398
%_ environmental association? No 95%
% Q10 - b I b h Yes, I'm astronomer 1%
- t t
v © ,y‘?“ usua y.o serve the s .ars | like to observe the stars regularly 17%
or participate in astronomical - - 396
i | like to watch the stars occasionally 44%
observations?
No, never 39%
Nocturnal trails 7%
Q11 — Do you do any of these other Observation of nocturnal fauna 5% 201
nocturnal activities in nature? No, none 88%
Other 1%
Q12 - How would you characterize your City 36%
place of residence? Village 25%
400
Small parish 20%
Rural area 20%
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Lighting characterization at the respondents’ residence

Table G2 | Complementary results on characterization of lighting at respondent’s residence for Machico respondents.

Question Categories Responses n
8/9 — City sky/Inner city 8/ wm 4%
7 — City/Suburbia transition 7 oo 18%
6 — Bright suburban sky 6 I 6%
o
é Q13 - Assessment of 5 _ Suburban sky S IS 34%
o night sky brightness — 4 e 13% 363
§ using Bortle scale 4 — Suburban/Rural transition 31 1%
w 3 — Rural sky 2 1 1%
@ 2 — Dark sky Tom 2%
c
g 1 — Excellent dark sky 0% 20% 40%
"
g Lights from my house 12%
; Q4 — What is the Lights from the neighbours 5%
'..5% strongest light source in Lights from local businesses 3% 363
2 your neighbourhood at Public lighting 76%
G night Traffic lights 2%
c
2 Other 2%
©
-g Q15 - Is it a permanent Yes 72%
° light source throughout No 23% 360
©
LB the night? Intermittent 5%
v hink th Insufficient 1%
Q16 - You think the Good 79%
level of lighting where 401
. Excessive 10%
you live is..
Other <1%
Use of pubilic lighting by hour
70%
60%
i
c 50%
(U]
T 40%
(o]
2 30%
g
w 20%
(o]
X 10% I I
0% [ | - | | I
-QO ..00 -QO -.00 “00 .OO N~0 .QO ..00 -QO QO ,\-QO .QO
0T AP A S AR S S G S A
Hour

Figure G1] Use of public lighting by hour, reported by Machico respondents, considering winter time, from 18:00 to

08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented (n=335).

109



Perceptions on light pollution and ALAN

Table G3 | Complementary results on perceptions of light pollution and ALAN for Machico respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 62% 399
> Pollution No 38%
g Yes 80%
< Q19 - Assessment of knowledge on -
2 definition of light pollution Partial 14% 23
2 No 6%
‘% Q21 - Do you know of any project/initiative Yes 16% 393
3 that works on this issue? No 84%
.‘Z- Governmental 9%
2 Academia/research -
5 SPEA 60%
Aé Q22 - Can you give an example of a NGO 2% 53
‘% project/initiative working on this issue? Astronomy 2%
g Environmental education -
e More than one 8%
Unspecified 19%

Perceptions on light pollution and ALAN

Preference of white light - Q23.10 (n=359)
Importance of night sky - Q23.9 (n=386)
Right to see the stars - Q23.8 (n=373)
Authorities not concerned - Q23.7 (n=350)
Bats negativelly affected - Q23.6 (n=340)
Insects negativelly affected - Q235 (n=326)
Diurnal birds sing at night - Q23.4 (n=371)
Seabirds negativelly affected - Q23.3 (n=354)
Effects on sleep - Q23.2 (n=387)

Intensity of light increase - Q23.1 (n=373)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure G2 | Perceptions on light pollution and ALAN among respondents from Machico. Horizontal bars depict the
percentages of responses corresponding to each statement, with "n" representing the total number of respondents
for each statement. Statements are represented by keywords and code numbers, and the fully phrased question in
presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=368)

Parks and public gardens - Q24.7 (n=367)
Sports areas - Q24.6 (n=370)

Festive and Christmas lighting - Q24.5 (n=365)
Commercial areas - Q24.4 (n=379)
Ornamental lighting - Q24.3 (n=371)

Light signs - Q24.2 (n=378)

Road lighting - Q24.1 (n=377)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure G3 | Discomfort level reported by Machico respondents, by lighting type. The horizontal bars indicate the

u

percentage distribution of responses for each lighting type, and “n” represents the number of respondents for each
statement. The statements are represented by keywords and code numbers, and the fully phrased question (Q24)
can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=352)

Parks and public gardens - Q25.7 (n=350)
Sports areas - Q25.6 (n=349)

Festive and Christmas lighting - Q255 (n=349)
Commercial areas - Q254 (n=355)

Ornamental lighting - Q25.3 (n=350)

Light signs - Q25.2 (n=354)

Road lighting - Q25.1 (n=348)

0

R

20% 40% 60% 80% 100%

M Indispensable m Could be reduced m Dispensable

Figure G4 | Perceived necessity of different types of lighting by respondents from Machico. The horizontal bars
represent percentage distribution of answers for each type of light, and “n” represents the number of respondents
for each statement. Statements are represented by keywords and code numbers, and the fully phrased question can
be found in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=370)

Motion sensors in public areas - Q27.6 (n=381)
Changing lights to protect wildlife - Q27.5 (n=364)
Using yellow/warm lights - Q27.4 (n=338)

Switching off light at protected areas - Q27.3 (n=362)

Reduce light (OOhOO to 6h00) - Q27.2 (n=386)

Switching off light (OOhOO to 6h00) - Q27.1 (n=369)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure G5 | Support for light pollution mitigation measures in public lighting reported by Machico respondents. The

u_n

horizontal bars represent the distribution of responses, in percentage, for each measure, and “n” represents the
number of respondents. Statements are represented by keywords and code numbers, and the fully phrased questions
can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=330) -
LED light - Q284 (n=382) R |

Light timer - Q283 (n=351) ey |

Saved a seabird - Q282 (n=380) _

Turn off the light - Q28.1 (n=395) I
0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |
Figure G6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Machico. Horizontal bars represent percentage distribution of responses for each lighting type,

and “n” represents the number of respondents for each statement. Statements are represented by keywords and
code numbers, and are fully phrased in Table 1, question Q28.
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H - Santa Cruz complementary results

Sample characterization

Table H1| Complementary results on sample characterization of Santa Cruz respondents.

Question Categories Responses n
18 to 24 years old 10%
25 to 34 years old 14%
35 to 44 years old 30%
Q5 - Age 530
45 to 54 years old 28%
55 to 64 years old 10%
2 65 years old 7%
Basic school 15%
High school 38%
Bachelor's degree 37%
Q7 - Education level 530
Master's degree 9%
g PhD 1%
'E Other 1%
E Q8 - Does your work schedule include Yes 25% 525
§ night work? No 75%
@
S Q9 - Do you belong to any Yes 6% 525
%_ environmental association? No 94%
% Q10 - b I ob N Yes, I'm astronomer 1%
- t t
v © YO,U usua y'o serve the s 'ars | like to observe the stars regularly 19%
or participate in astronomical - - 524
. | like to watch the stars occasionally 46%
observations?
No, never 35%
Nocturnal trails 6%
Q11 — Do you do any of these other Observation of nocturnal fauna 5% 530
nocturnal activities in nature? No, none 88%
Other 2%
Q12 - How would you characterize your City 42%
place of residence? Village 12% 526
Small parish 26%
Rural area 20%
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Lighting characterization at the respondents’ residence

Table H2 | Complementary results on characterization of lighting at respondent’s residence for Santa Cruz

respondents.
Question Categories Responses n
8/9 — City sky/Inner city 8/9 wmm 7%
7 — City/Suburbia transition 7 o 20%
6 — Bright suburban sky 6 I 26%
o
é Q13 - Assessment of 5 _ Suburban sky 5 D 31%
el night sky brightness — 4 mmmm 10% 530
g using Bortle scale 4 — Suburban/Rural transition 3w 2%
® 3 — Rural sky 2 m 2%
@ 2 — Dark sky T m 3%
c
e 1 — Excellent dark sky 0% 20% 40%
[0
g Lights from my house 10%
-
g Q14 - What is the Lights from the neighbours 4%
£ strongest light source in Lights from local businesses 1% 480
<
2 your neighbourhood at Public lighting 81%
‘6 night Traffic lights 3%
c
2 Other 2%
@
-% QI15 - Is it a permanent Yes 80%
‘%‘ light source throughout No 18% 469
E the night? Intermittent 2%
v a hink  th Insufficient 9%
16 — You think the Good 80%
level of lighting where 530
o Excessive 10%
you live is..
Other 1%
Use of public light by hour
60%
50%
0
=
o 40%
o
c
o  30%
Q
n
Y 20%
“—
(o]
0% l B = = = I
%Qo 0590 0.700 X ,»..00 %Qo O._o G ’voo 05'00 N <’)"Oo @00 /\..00 %_00
WNT 2 T Y 97 o7 O oY o7 o & o O O
Hour

Figure H1| Use of public lighting by hour, reported by Santa Cruz respondents, considering winter time, from 18:00

to 08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented (n=435).
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Perceptions on light pollution and ALAN

Table H3 | Complementary results on perceptions of light pollution and ALAN for Santa Cruz respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 74% 527
> Pollution No 26%
g Yes 78%
< Q19 - Assessment of knowledge on -
2 definition of light pollution Partial 19% 345
2 No 3%
‘% Q21 - Do you know of any project/initiative Yes 21% 14
3 that works on this issue? No 79%
_42- Governmental 7%
2 Academia/research -
5 SPEA 64%
Aé Q22 - Can you give an example of a NGO 1% 102
‘% project/initiative working on this issue? Astronomy 2%
g Environmental education -
e More than one 4%
Unspecified 23%

Perceptions on light pollution and ALAN

Preference of white light - Q2310 (n=464)
Importance of night sky - Q23.9 (n=506)
Right to see the stars - Q23.8 (n=491)
Authorities not concerned - Q23.7 (n=458)
Bats negativelly affected - Q23.6 (n=431)
Insects negativelly affected - Q235 (n=396)
Diurnal birds sing at night - Q23.4 (n=481)
Seabirds negativelly affected - Q23.3 (n=466)
Effects on sleep - Q23.2 (n=511)

Intensity of light increase - Q23.1 (n=482)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure H2 | Perceptions on light pollution and ALAN among respondents from Santa Cruz. Horizontal bars depict
the percentages of responses corresponding to each statement, with "n" representing the total number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question in presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=490)

Parks and public gardens - Q24.7 (n=489)
Sports areas - Q24.6 (n=490)

Festive and Christmas lighting - Q24.5 (n=488)
Commercial areas - Q24.4 (n=495)

Ornamental lighting - Q24.3 (n=485)

Light signs - Q24.2 (n=497)

Road lighting - Q24.1 (n=488)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure H3 | Discomfort level reported by Santa Cruz respondents, by lighting type. The horizontal bars indicate the

u

percentage distribution of responses for each lighting type, and “n” represents the number of respondents for each
statement. The statements are represented by keywords and code numbers, and the fully phrased question (Q24)
can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=453)

Parks and public gardens - Q25.7 (n=451)
Sports areas - Q25.6 (n=450)

Festive and Christmas lighting - Q255 (n=445)
Commercial areas - Q25.4 (n=456)
Ornamental lighting - Q25.3 (n=453)

Light signs - Q25.2 (n=456)

Road lighting - Q25.1 (n=440)
0% 20% 40% 60% 80% 100%

B Indispensable m Could be reduced m Dispensable

Figure H4 | Perceived necessity of different types of lighting by respondents from Santa Cruz. The horizontal bars
represent percentage distribution of answers for each type of light, and “n” represents the number of respondents
for each statement. Statements are represented by keywords and code numbers, and the fully phrased question can

be found in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=472)

Motion sensors in public areas - Q27.6 (n=491)
Changing lights to protect wildlife - Q27.5 (n=470)
Using yellow/warm lights - Q27.4 (n=412)

Switching off light at protected areas - Q27.3 (n=477)

Reduce light (OOhOO to 6h00) - Q27.2 (n=509)

Switching off light (OOhOO to 6h00) - Q27.1 (n=476)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure H5 | Support for light pollution mitigation measures in public lighting reported by Santa Cruz respondents.

u

The horizontal bars represent the distribution of responses, in percentage, for each measure, and “n” represents the

number of respondents. Statements are represented by keywords and code numbers, and the fully phrased questions
can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=454)
LED light - Q284 (n=512)
Light timer - Q283 (n=446)

Saved a seabird - Q28.2 (n=497)

Turn off the light - Q28.1 (n=522)
0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |
Figure H6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Santa Cruz. Horizontal bars represent percentage distribution of responses for each lighting type,

and “n” represents the number of respondents for each statement. Statements are represented by keywords and
code numbers, and are fully phrased in Table 1, question Q28.
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| — Santana complementary results

Sample characterization

Table 1 | Complementary results on sample

characterization of Santana respondents.

Question Categories Responses n
18 to 24 years old 14%
25 to 34 years old 17%
35 to 44 years old 18%
Q5 - Age 140
45 to 54 years old 19%
55 to 64 years old 14%
> 65 years old 19%
Basic school 29%
High school 36%
Bachelor's degree 21%
Q7 — Education level 140
Master's degree 1%
'5 PhD -
‘ﬁ Other 4%
E Q8 — Does your work schedule include Yes 20% 140
@ night work? No 80%
]
S Q9 - Do you belong to any Yes 2% 140
%_ environmental association? No 98%
% Q10 - b lly ob h Yes, I'm astronomer <1%
- t t
v © ,y‘?“ usua y.o serve the s .ars | like to observe the stars regularly 15%
or participate in astronomical - - 137
i | like to watch the stars occasionally 32%
observations?
No, never 53%
Nocturnal trails 7%
Q11 — Do you do any of these other Observation of nocturnal fauna 2% 140
nocturnal activities in nature? No, none 88%
Other 3%
Q12 - How would you characterize your City 13%
place of residence? Village 9% 138
Small parish 25%
Rural area 52%
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Lighting characterization at the respondents’ residence

Table 12 | Complementary results on characterization of lighting at respondent’s residence for Santana respondents.

Question Categories Responses n
8/9 — City sky/Inner city /9 8%
7 — City/Suburbia transition 7 mmm 10%
6 — Bright suburban sky 6 m— 7%
o
é Q13 - Assessment of 5 — Suburban sky 5 IS 33%
el night sky brightness — 4 e 14% 140
§ using Bortle scale 4 — Suburban/Rural transition 3 7%
w 3 — Rural sky 2 mm 4%
@ 2 — Dark sky 1w 6%
c
e 1 — Excellent dark sky 0% 20% 40%
"
g Lights from my house 15%
; Q4 — What is the Lights from the neighbours 2%
'..5% strongest light source in Lights from local businesses 4% =
2 your neighbourhood at Public lighting 74%
G night Traffic lights 4%
c
% Other 2%
'g Q15 - Is it a permanent Yes 76%
° light source throughout No 21% 131
©
LB the night? Intermittent 3%
v . Insufficient 7%
Q16 - You think the Good 85%
level of lighting where 140
. Excessive 8%
you live is..
Other -
Use of public light by hour
70
60
i
c 50
(U]
2 40
g
a 30
g
u— 20
(o]
0 B B I
%QO C5.00 O'QO ..0 ’T/OO /5‘00 O'QO \~0 'T;OO ’5.0 b.‘.O() o)'QO 690 ,\-QO %.00
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Figure | Use of public lighting by hour, reported by Santana respondents, considering winter time, from 18:00 to

08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented (n=112).
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Perceptions on light pollution and ALAN

Table I3 | Complementary results on perceptions of light pollution and ALAN for Santana respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 63% 136
Pollution No 37%

Z Yes 75%

- Q19 - Assessment of knowledge on -

< - ) ) Partial 19% 78

o definition of light pollution

5 No 6%

5 Q21 - Do you know of any project/initiative Yes 13% 136

;5 that works on this issue? No 87%

o

Q Governmental 5%

S Academia/research -

g SPEA 67%

2 . NGO -

5 Q22 - Can you give an example of a

=1 . R . L Astronomy - 18

Q project/initiative working on this issue?

g Environmental education -

A

S More than one -

28%
Unspecified

Perceptions on light pollution and ALAN

Preference of white light - Q2310 (n=124)
Importance of night sky - Q23.9 (n=133)
Right to see the stars - Q23.8 (n=134)
Authorities not concerned - Q23.7 (n=121)
Bats negativelly affected - Q23.6 (n=115)
Insects negativelly affected - Q235 (n=109)
Diurnal birds sing at night - Q23.4 (n=133)
Seabirds negativelly affected - Q23.3 (n=119)
Effects on sleep - Q23.2 (n=137)

Intensity of light increase - Q23.1 (n=128)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Totally agree Tend to agree W Tend to disagree W Totally disagree

Figure 12 | Perceptions on light pollution and ALAN among respondents from Santana. Horizontal bars depict the
percentages of responses corresponding to each statement, with "n" representing the total number of respondents
for each statement. Statements are represented by keywords and code numbers, and the fully phrased question in
presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=136)

Parks and public gardens - Q24.7 (n=137)
Sports areas - Q24.6 (n=135)

Festive and Christmas lighting - Q24.5 (n=137)
Commercial areas - Q244 (n=137)
Ornamental lighting - Q24.3 (n=135)

Light signs - Q24.2 (n=136)

Road lighting - Q24.1 (n=137)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure I3 | Discomfort level reported by Santana respondents, by lighting type. The horizontal bars indicate the

u

percentage distribution of responses for each lighting type, and “n” represents the number of respondents for each
statement. The statements are represented by keywords and code numbers, and the fully phrased question (Q24)
can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=130)

Parks and public gardens - Q25.7 (n=130)
Sports areas - Q25.6 (n=129)

Festive and Christmas lighting - Q255 (n=131)
Commercial areas - Q254 (n=129)
Ornamental lighting - Q25.3 (n=130)

Light signs - Q25.2 (n=130)

Road lighting - Q25.1 (n=128)

0

R

20% 40% 60% 80% 100%

M Indispensable m Could be reduced m Dispensable

Figure 14 | Perceived necessity of different lighting types by respondents from Santana. The horizontal bars represent
percentage distribution of answers for each type of light, and “n” represents the number of respondents for each
statement. Statements are represented by keywords and code numbers, and the fully phrased question can be found
in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=123)

Motion sensors in public areas - Q27.6 (n=128)
Changing lights to protect wildlife - Q27.5 (n=125)
Using yellow/warm lights - Q27.4 (n=112)

Switching off light at protected areas - Q27.3 (n=127)

Reduce light (00hOO to 6h00) - Q27.2 (n=137)

Switching off light (OOhOO to 6h00) - Q27.1 (n=126)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure I5 | Support for light pollution mitigation measures in public lighting reported by Santana respondents. The

u_n

horizontal bars represent the distribution of responses, in percentage, for each measure, and “n” represents the
number of respondents. Statements are represented by keywords and code numbers, and the fully phrased questions
can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=124)
LED light - Q28.4 (n=130)
Light timer - Q28.3 (n=126)

Saved a seabird - Q28.2 (n=134)

Turn off the light - Q28.1 (n=136)
0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |
Figure 16 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Santana. Horizontal bars represent percentage distribution of responses for each lighting type, and

“n” represents the number of respondents for each statement. Statements are represented by keywords and code
numbers, and are fully phrased in Table 1, question Q28.
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J — Buenavista del Norte complementary results

Sample characterization

Table J1| Complementary results on sample characterization of Machico respondents.

Question Categories Responses n
18 to 24 years old 10%
25 to 34 years old 7%
35 to 44 years old 24%
Q5 - Age 42
45 to 54 years old 24%
55 to 64 years old 21%
> 65 years old 14%
Basic school 12%
High school 48%
Bachelor's degree 26%
Q7 — Education level 42
Master's degree 5%
S PhD 2%
'E Other 7%
E Q8 — Does your work schedule include Yes 22% 0
@ night work? No 78%
]
S Q9 - Do you belong to any Yes 7% 41
%_ environmental association? No 93%
% Q10 - b lly ob h Yes, I'm astronomer -
- t t
v © ,y‘?“ usua y.o serve the s .ars | like to observe the stars regularly 24%
or participate in astronomical - - 42
i | like to watch the stars occasionally 57%
observations?
No, never 19%
Nocturnal trails 17%
Q11 — Do you do any of these other Observation of nocturnal fauna 7% 2
nocturnal activities in nature? No, none 76%
Other -
Q12 - How would you characterize your City 2%
place of residence? Village 20% 7
Small parish 61%
Rural area 17%
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Lighting characterization at the respondents’ residence

Table J2 | Complementary results on characterization of lighting at respondent’s residence for Buenavista del Norte

respondents.
Question Categories Responses n
8/9 — City sky/Inner city 89 m 2%
7 — City/Suburbia transition 7 mmm 7%
6 — Bright suburban sky 6 mEEE——— 29%
o
- 5 IS 339
é Q13 Assessment  of 5 — Suburban sky 33%
el night sky brightness — 4 e 17% 4
g using Bortle scale 4 — Suburban/Rural transition 3 mm 5%
® 3 — Rural sky 2 0%
@ 2 — Dark sky T 7%
c
e 1 — Excellent dark sky 0% 20% 40%
[0
g Lights from my house 2%
o
g Q14 - What is the Lights from the neighbours 5%
':C% strongest light source in Lights from local businesses - a
2 your neighbourhood at Public lighting 90%
s night Traffic lights -
c
2 Other 2%
@
-% Q15 - Is it a permanent Yes 80%
‘%‘ light source throughout No 10% 4
E the night? Intermittent 10%
v . Insufficient 24%
Q16 - You think the Good 67%
level of lighting where 42
o Excessive 10%
you live is..
Other -
Use of public lighting by hour
90%
80%

70%
60%

50%
40%
30%
20%
10% I
0% H = = - W -

°o 0 © © 0 0 O o o o o O O O O
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Figure J1] Use of public lighting by hour, reported by Buenavista del Norte respondents, considering winter time,
from 18:00 to 08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented
(n=37).
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Perceptions on light pollution and ALAN

Table J3 | Complementary results on perceptions of light pollution and ALAN for Buenavista del Norte respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 88% 2
Pollution No 12%
Yes 77%
Q19 - Assessment of knowledge on -
. . . Partial 23% 35
definition of light pollution
No -
Q21 - Do you know of any project/initiative Yes 36% 39
that works on this issue? No 64%
Governmental -

Academia/research -

SEO 27%

Q22 - Can you give an example of a NGO 18% -
project/initiative working on this issue? Astronomy 36%
Environmental education 9%

Perceptions on light pollution and ALAN

More than one -
Unspecified 9%

Perceptions on light pollution and ALAN

White light - Q2310 (n=33)
Night sky - Q23.9 (n=41)

Stars - Q23.8 (n=41)
Authorities - Q23.7 (n=37)
Bats - Q23.6 (n=37)

Insects - Q23.5 (n=29)

Diurnal birds - Q234 (n=35)
Seabirds - Q23.3 (n=39)

Sleep - Q23.2 (n=40)

Intensity of light - Q23.1 (n=35)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

| Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure J2 | Perceptions on light pollution and ALAN among respondents from Buenavista del Norte. Horizontal bars
depict the percentages of responses corresponding to each statement, with "n" representing the total number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question in presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=194)

Parks and public gardens - Q24.7 (n=194)
Sports areas - Q24.6 (n=197)

Festive and Christmas lighting - Q24.5 (n=195)
Commercial areas - Q24.4 (n=196)
Ornamental lighting - Q24.3 (n=193)

Light signs - Q24.2 (n=196)

Road lighting - Q24.1 (n=197)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure J3 | Discomfort level reported by Buenavista del Norte respondents, by lighting type. The horizontal bars

" _w

indicate the percentage distribution of responses for each lighting type, and “n” represents the number of
respondents for each statement. The statements are represented by keywords and code numbers, and the fully
phrased question (Q24) can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=36)

Parks and public gardens - Q25.7 (n=35)
Sports areas - Q25.6 (n=35)

Festive and Christmas lighting - Q25.5 (n=36)
Commercial areas - Q25.4 (n=35)
Ornamental lighting - Q25.3 (n=35)

Light signs - Q25.2 (n=34)

Road lighting - Q25.1 (n=34)

0

R

20% 40% 60% 80% 100%

M Indispensable m Could be reduced m Dispensable

Figure J4 | Perceived necessity of different types of lighting by respondents from Buenavista del Norte. The horizontal
bars represent percentage distribution of answers for each type of light, and “n” represents the number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased

question can be found in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=39)

Motion sensors in public areas - Q27.6 (n=39)
Changing lights to protect wildlife - Q27.5 (n=42)
Using yellow/warm lights - Q27.4 (n=40)

Switching off light at protected areas - Q27.3 (n=41)

Reduce light (O0OhOO to 6h00) - Q27.2 (n=42)

Switching off light (O0OhOO to 6h00) - Q27.1 (n=40)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure J5 | Support for light pollution mitigation measures in public lighting reported by Buenavista del Norte

u_

respondents. The horizontal bars represent the distribution of responses, in percentage, for each measure, and “n
represents the number of respondents. Statements are represented by keywords and code numbers, and the fully
phrased questions can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action
Exterior lights turned off - Q285 (n=38)
LED light - Q284 (n=42)

Light timer - Q283 (n=35)

Saved a seabird - Q28.2 (n=41)
Turn off the light - Q28.1 (n=42)
0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |
Figure J6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Buenavista del Norte. Horizontal bars represent percentage distribution of responses for each

lighting type, and "n” represents the number of respondents for each statement. Statements are represented by
keywords and code numbers, and are fully phrased in Table 1, question Q28.
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K’ — Mogan complementary results

Sample characterization

Table K1 | Complementary results on sample characterization of Mogan respondents.

Question Categories Responses n
18 to 24 years old 12%
25 to 34 years old 20%
35 to 44 years old 20%
Q5 - Age 50
45 to 54 years old 30%
55 to 64 years old 14%
> 65 years old 4%
Basic school 4%
High school 42%
Bachelor's degree 30%
Q7 — Education level 50
Master's degree 12%
S PhD 6%
'E Other 6%
E Q8 — Does your work schedule include Yes 28% 50
@ night work? No 72%
]
S Q9 - Do you belong to any Yes 10% 50
%_ environmental association? No 90%
% Q10 - b I b h Yes, I'm astronomer 2%
- t t
v © ,y‘?“ usua y.o serve the s .ars | like to observe the stars regularly 28%
or participate in astronomical - - 50
i | like to watch the stars occasionally 56%
observations?
No, never 14%
Nocturnal trails 22%
Q11 — Do you do any of these other Observation of nocturnal fauna 20% 50
nocturnal activities in nature? No, none 64%
Other 2%
Q12 - How would you characterize your City 28%
place of residence? Village 48% 50
Small parish 20%
Rural area 4%
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Lighting characterization at the respondents’ residence

Table K2 | Complementary results on characterization of lighting at respondent’s residence for Mogan respondents.

Question Categories Responses n
8/9 — City sky/Inner city 8/9 wm 4%
7 — City/Suburbia transition 7 o 14%
6 — Bright suburban sky 6 I 2%
o
é Q13 - Assessment of 5 — Suburban sky 5 I 32%
o night sky brightness — 4 —— 22% 50
§ using Bortle scale 4 — Suburban/Rural transition 3 mm 4%
v 3 — Rural sky 2 m 2%
@ 2 — Dark sky 1 0%
c
e 1 — Excellent dark sky 0% 20% 40%
"
o Lights from my house -
; Q4 — What is the Lights from the neighbours 9%
'..5% strongest light source in Lights from local businesses 9% 23
2 your neighbourhood at Public lighting 70%
k) night Traffic lights -
c
2 Other 13%
(]
-g Q15 - Is it a permanent Yes 88%
° light source throughout No 8% 24
©
LB the night? Intermittent 4%
v hink th Insufficient 4%
Q16 - You think the Good 4%
level of lighting where 50
. Excessive 52%
you live is..
Other -
Use of pubilic lighting by hour
100%
90%
n 80%
2
5 70%
_g 60%
9 50%
O 40%
—
5 30%
2 20%
10% I
oe W - _ N
SLLELLL LELL L L PP PSS
NN g T Y g2 o7 O8O o7 o & o oY O
Hour

Figure K1| Use of public lighting by hour, reported by Mogan respondents, considering winter time, from 18:00 to

08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented (n=50).
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Perceptions on light pollution and ALAN

Table K3 | Complementary results on perceptions of light pollution and ALAN for Mogan respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 84% 49
> Pollution No 16%
g Yes 88%
< Q19 - Assessment of knowledge on -
] S— . ) Partial 10% 40
c definition of light pollution
2 No 3%
‘% Q21 - Do you know of any project/initiative Yes 31% 49
3 that works on this issue? No 69%
aQ
£ Governmental 7%
2 Academia/research -
5 SEO 64%
(%]
5 Q22 - Can you give an example of a NGO - "
‘% project/initiative working on this issue? Astronomy 14%
g Environmental education -
a

More than one -
Unspecified 14%

Perceptions on light pollution and ALAN

White light - Q2310 (n=42)
Night sky - Q23.9 (n=50)

Stars - Q23.8 (n=50)
Authorities - Q23.7 (n=47)

Bats - Q23.6 (n=44)

Insects - Q23.5 (n=45)

Diurnal birds - Q234 (n=45)
Seabirds - Q23.3 (n=46)

Sleep - Q232 (n=49)

Intensity of light - Q23.1 (n=49)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure K2 | Perceptions on light pollution and ALAN among respondents from Mogén. Horizontal bars depict the
percentages of responses corresponding to each statement, with "n" representing the total number of respondents
for each statement. Statements are represented by keywords and code numbers, and the fully phrased question in
presented in Table 1.
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Preferences regarding ALAN

Discomfort levle by lighting type

Residential areas - Q24.8 (n=50)

Parks and public gardens - Q24.7 (n=50)
Sports areas - Q24.6 (n=50)

Festive and Christmas lighting - Q24.5 (n=50)
Commercial areas - Q24.4 (n=50)
Ornamental lighting - Q24.3 (n=50)

Light signs - Q24.2 (n=50)

Road lighting - Q24.1 (n=50)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure K3 | Discomfort level reported by Mogan respondents, by lighting type. The horizontal bars indicate the

u

percentage distribution of responses for each lighting type, and “n” represents the number of respondents for each
statement. The statements are represented by keywords and code numbers, and the fully phrased question (Q24)
can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=47)

Parks and public gardens - Q25.7 (n=47)
Sports areas - Q25.6 (n=47)

Festive and Christmas lighting - Q25.5 (n=47)
Commercial areas - Q25.4 (n=47)
Ornamental lighting - Q25.3 (n=47)

Light signs - Q25.2 (n=47)

Road lighting - Q25.1 (n=47)

0

R

20% 40% 60% 80% 100%

M Indispensable m Could be reduced m Dispensable

Figure K4 | Perceived necessity of different types of lighting by respondents from Mogan. The horizontal bars
represent percentage distribution of answers for each type of light, and “n” represents the number of respondents
for each statement. Statements are represented by keywords and code numbers, and the fully phrased question can
be found in Table 1, question Q25.

131



Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=49)

Motion sensors in public areas - Q27.6 (n=50)
Changing lights to protect wildlife - Q27.5 (n=49)
Using yellow/warm lights - Q27.4 (n=45)

Switching off light at protected areas - Q27.3 (n=50)

Reduce light (O0OhOO to 6h00) - Q27.2 (n=50)

Switching off light (OOhOO to 6h00) - Q27.1 (n=48)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure K5 | Support for light pollution mitigation measures in public lighting reported by Mogan respondents. The

u_n

horizontal bars represent the distribution of responses, in percentage, for each measure, and “n” represents the
number of respondents. Statements are represented by keywords and code numbers, and the fully phrased questions
can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=42) —
LED light - Q284 (n=49) N |
Light timer - Q283 (n=45) e |
Saved a seabird - Q28.2 (n=49) _
Turn off the light - Q28.1 (n=50) I
0% 20% 40% 60% 80% 100%

| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |

Figure K6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Mogan. Horizontal bars represent percentage distribution of responses for each lighting type, and
“n” represents the number of respondents for each statement. Statements are represented by keywords and code
numbers, and are fully phrased in Table 1, question Q28.
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L — Santa Cruz da Graciosa complementary results

Sample characterization

Table L1| Complementary results on sample characterization of Santa Cruz da Graciosa respondents.

Question Categories Responses n
18 to 24 years old 8%
25 to 34 years old 28%
35 to 44 years old 28%
Q5 - Age 64
45 to 54 years old 17%
55 to 64 years old 14%
2 65 years old 5%
Basic school 1%
High school 48%
Bachelor's degree 34%
Q7 — Education level 64
Master's degree 2%
s PhD 2%
'E Other 3%
E Q8 - Does your work schedule include Yes 16% 61
@ night work? No 84%
@
S Q9 - Do you belong to any Yes 13% 63
%_ environmental association? No 87%
E 010 - b N ob N Yes, I'm astronomer -
— Do you usually observe the stars
v y 'u usu y' i ) " | like to observe the stars regularly 16%
or participate in astronomical - - 63
. | like to watch the stars occasionally 49%
observations?
No, never 35%
Nocturnal trails 8%
Q11 — Do you do any of these other Observation of nocturnal fauna 8% 64
nocturnal activities in nature? No, none 86%
Other 2%
Q12 - How would you characterize your City -
place of residence? Village 28% 64
Small parish 36%
Rural area 36%
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Lighting characterization at the respondents’ residence

Table L2 | Complementary results on characterization of lighting at respondent’s residence for Santa Cruz da Graciosa

respondents.
Question Categories Responses n
8/9 — City sky/Inner city 89 1 2%
7 — City/Suburbia transition 7 mm 6%
6 — Bright suburban sky 6 mmm 8%

o
9 Q13 - Assessment of 5 — Suburban sky 5 e 41%
ﬁ night sky brightness — 4 I 28% 64
@ using Bortle scale 4 — Suburban/Rural transition 3 m 5%
v 3 — Rural sky 2 W 6%
@ 2 — Dark sky T mm 5%
c O O/
g 1 — Excellent dark sky 0% 50%
[0
g Lights from my house -
o
g Q14 - What is the Lights from the neighbours -
3{:% strongest light source in Lights from local businesses 2% ss
2 your neighbourhood at Public lighting 95%
‘6 night Traffic lights 3%
c
3 Other _
@
-% QI15 - Is it a permanent Yes 95%
‘%‘ light source throughout No 5% 57
E the night? Intermittent -
v a hink th Insufficient 3%
16 — You think the Good 81%
level of lighting where 64
o Excessive 16%
you live is..
Other -
Use of public lighting by hour
50%
n 40%
b
c
Q
T 30%
c
o
% 20%
] (e}
A
e
°  10%
) 1 I
0% B 0 s = H
SLLELL L L LELL L L LP LSS
N g T Y 97 o7 O o o7 o o o O o

Hour

Figure L1] Use of public lighting by hour, reported by Santa Cruz da Graciosa respondents, considering winter time,
from 18:00 to 08:00. Vertical bars represent the percentage of respondents selecting each of the hours presented
(n=59).
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Perceptions on light pollution and ALAN

Table L3 | Complementary results on perceptions of light pollution and ALAN for Santa Cruz da Graciosa respondents.

Question Categories Responses n
Q18 - Have you ever heard of Light Yes 70% 63
Pollution No 30%
Yes 85%
Q19 - Assessment of knowledge on -
. . . Partial 13% 40
definition of light pollution
No 2%
Q21 - Do you know of any project/initiative Yes
that works on this issue? No
Governmental 27%

Academia/research -

SPEA 32%
Q22 - Can you give an example of a NGO - 2
project/initiative working on this issue? Astronomy -

Environmental education -
More than one 14%
Unspecified 27%

Perceptions on light pollution and ALAN

Perceptions on light pollution and ALAN

White light - Q23.10 (n=56)
Night sky - Q239 (n=57)

Stars - Q23.8 (n=57)
Authorities - Q23.7 (n=51)

Bats - Q23.6 (n=50)

Insects - Q235 (n=47)

Diurnal birds - Q234 (n=58)
Seabirds - Q23.3 (n=60)

Sleep - Q23.2 (n=60)

Intensity of light - Q23.1 (n=60)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Totally agree Tend to agree  m Tend to disagree W Totally disagree

Figure L2 | Perceptions on light pollution and ALAN among respondents from Santa Cruz da Graciosa. Horizontal
bars depict the percentages of responses corresponding to each statement, with "n" representing the total number
of respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased
question in presented in Table 1.
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Preferences regarding ALAN

Discomfort level by lighting type

Residential areas - Q24.8 (n=61)

Parks and public gardens - Q24.7 (n=60)
Sports areas - Q24.6 (n=59)

Festive and Christmas lighting - Q24.5 (n=58)
Commercial areas - Q24.4 (n=60)
Ornamental lighting - Q24.3 (n=58)

Light signs - Q24.2 (n=61)

Road lighting - Q24.1 (n=59)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Doesn't bother M Bothers slightly  m Bothers a lot

Figure L3 | Discomfort level reported by Santa Cruz da Graciosa respondents, by lighting type. The horizontal bars

" _w

indicate the percentage distribution of responses for each lighting type, and “n” represents the number of
respondents for each statement. The statements are represented by keywords and code numbers, and the fully
phrased question (Q24) can be found in Table 1.

Level of need by lighting type

Residential areas - Q25.8 (n=57)

Parks and public gardens - Q25.7 (n=57)
Sports areas - Q25.6 (n=57)

Festive and Christmas lighting - Q25.5 (n=57)
Commercial areas - Q25.4 (n=58)
Ornamental lighting - Q25.3 (n=54)

Light signs - Q25.2 (n=56)

Road lighting - Q25.1 (n=54)

0

R

20% 40% 60% 80% 100%

M Indispensable m Could be reduced m Dispensable

Figure L4 | Perceived necessity of different lighting types by respondents from Santa Cruz da Graciosa. The horizontal
bars represent percentage distribution of answers for each type of light, and “n” represents the number of
respondents for each statement. Statements are represented by keywords and code numbers, and the fully phrased

question can be found in Table 1, question Q25.
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Support for changes in public lighting

Support for changes in public lighting

Reduce festive lighting - Q27.7 (n=50)

Motion sensors in public areas - Q27.6 (n=57)
Changing lights to protect wildlife - Q27.5 (n=52)
Using yellow/warm lights - Q27.4 (n=54)

Switching off light at protected areas - Q27.3 (n=50)

Reduce light (O0OhOO to 6h00) - Q27.2 (n=58)

Switching off light (OOhOO to 6h00) - Q27.1 (n=55)

0% 20% 40% 60% 80% 100%

In favor ® Against

Figure L5 | Support for light pollution mitigation measures in public lighting reported by Santa Cruz da Graciosa

u_

respondents. The horizontal bars represent the distribution of responses, in percentage, for each measure, and “n
represents the number of respondents. Statements are represented by keywords and code numbers, and the fully
phrased questions can be found in Table 1, question Q27.

Attitudes and individual action

Attitudes and individual action

Exterior lights turned off - Q285 (n=50)

LED light - Q284 (n=62)

|
1
Light timer - Q283 (n=57) D |

Saved a seabird - Q282 (n=62) _

Turn off the light - Q28.1 (n=60)

0% 20% 40% 60% 80% 100%
| have done or usually do it m | have never done it, but would consider doing m | haven't, nor will |

Figure L6 | Attitudes and individual actions to reduce effects of light pollution and improve energy efficiency, from
respondents from Santa Cruz da Graciosa. Horizontal bars represent percentage distribution of responses for each

lighting type, and "n” represents the number of respondents for each statement. Statements are represented by
keywords and code numbers, and are fully phrased in Table 1, question Q28.
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