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Abstract
Light gives substance and quality to the environment, an environment invisible in its absence.
It is understood that on the one hand space and forms are perceived only by the presence of
light and on the other hand that the same space and the same forms are perceived differently
by human depending on the light that gives them substance. Different lighting creates the
same, but not identical, variations of one place.
These same but not identical variations create different emotions in the person who perceives
them visually. The effect of light and colours on the psychology and mood of human is fact
and has been studied thoroughly and in various way. It is therefore obvious that since human is
influenced by light, its intensity and colours, with the reversed path he can manage the lighting
of a space in order to achieve the desirable mood and psychology.
Lighting fixtures are the means of managing the light during the night, which surely are tangible
but the final product is a lighting effect without materiality. This lighting effect, however, can
change “dramatically” the space which is illuminated, it can “highlight” it, “transform” it or
even to “overturn” it completely, not the space itself, concerning the shape the form and its
colour, but its sense and perceptual visual representation.

Keywords: Light, optical perception, psychology of light, lighting fixture, variable luminaire,
lighting fixture design.

Acknowledgements
Firstly, I would like to thank Mr. Tsampoukas, my supervisor during the development of this thesis,
who helped me when it was needed and encouraged my ideas in order to be growned.
Secondly, I would like to thank International Hellenic University and all the professors I had
during my studentship, who shared their knowledge with us and became an inspiration to
broaden our horizons. Lastly, I thank my mother and my friends, who were always there to listen
to my concerns and ideas and give me some words of advice.
Karagianni Paschalia
31/08/2021

3

Contents
Abstract
Acknowledgements
Introduction 											

3
3
6

Chapter 1: Theoretical Approach								
1.1.Nature of light										
1.2. Vision and Lighting									
1.3. Light and Psychology								
1.3.1. Light and Perception of space							
1.3.2. Light and Fοcus					
			
1.3.3. Light and pleasant atmosphere 						
1.3.4. Light and Circadian System 							
1.3.5. Light and Colour 								
1.3.5.1. Psychology of colours 							
1.3.6. Light Temperature								

8
9
12
15
17
19
20
21
23
24
27

Chapter 2: Primary Research								
2.1. Preview Research 									
2.2. Research Methodology 								
2.3. The Questionnaire		
							
2.4. Data Analysis										
2.5. Conclusions										

28
29
30
32
34
54

Chapter 3: Design Process							
3.1. The Brand 										
3.1.1. WiLD and CoMFY Logo							
3.1.2. Product idea 									
3.2. Babushka										
3.2.1. Sketches									
3.2.2. What is Babushka? 								
3.2.3. Presentation of Babushka lamps
				
3.2.3.1. Small Babushka a wall lighting fixture					
3.2.3.2. Medium Babushka a ceiling lighting fixture				
3.2.3.3. Large Babushka a floor lighting fixture					
3.2.4. Materials									
3.2.5. Babushka logo									
3.2.6. Packaging									

56
57
57
58
59
59
64
66
67
74
81
88
89
90

4

3.2.6.1. Small Babushka packaging					
91
3.2.6.2. Medium Babushka packaging					
92
3.2.6.3. Large Babushka packaging						
93
Epilogue											 94
References											 95
Annex												
100

5

Introduction
Purpose and research questions
Light is the cause of vision and an essential element of life. This gives us the change to
“recognize” the, almost, endless variety of shapes and colours around us, as much as to
be “recognizable” by others. On the one hand light helps us to move in space and live our
biological life and on the other hand it is a fundamental factor in communication and by
extension in culture.
Vision is the visual perception. With the eyes as tool and light as object of perception, the
human brain receives information and through a complex processing system creates the
images, from which man understands the world around him. The emotions and the behaviours
that are being created, by this explanation, are multiple, complex and depend on the receiver
and his experiences. They also depend on the light source itself, the type of light, the colour, the
intensities and the shades. Different lighting has the ability to create perceptual changes and
consequently different emotions and behaviours.
Artificial lighting arose from the “need of man to extend his action in the dark part of the
twenty-four hours” (Tricha, Chrisimou, 2015: 7). Artificial light occupies all areas of our action in
relation to space, whether is the space we are living and we are working to or the public space.
While during the day the natural light is what makes matter “readable” and “recognizable”,
at night is the artificial light that helps the matter to remain “readable” and “recognizable”.
The night is being created is an analogue of the day, an analogue that is the same but not
similar to it.
Light is changeable and this is what makes it the most effective mean of changing our
perception, concerning the spaces we live in. The lighting design could not only affect the
perception of the receiver but also its mood.
The purpose of this thesis is to study and design an innovative interior lighting fixture. Knowing
the effect of light on human mood and how it changes during the day depending on the
space and activities that happens in it, the concern that had been occurred was about the
design of a luminaire that is changeable and adaptable to the existing or desired mood of the
user.
The main investigative questions of this thesis are:
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1. How light affects human psychology?
2. What are the features of an innovating lighting fixture?
To achieve this goal and answer the basic questions, a primary survey research is
conducted, through which the importance of light in the human mood, the effect of colours
and light intensity on human psychology and users’ preferences of an indoor luminaire are being
researched. Based on the conclusions of the primary research, the requested product is
studied and designed.
Structure of thesis
This thesis consists of the introduction, three chapters and the epilogue. The introduction
describes the purpose of the research, the main research questions and its structure. The first
chapter, which is the theoretical framework, presents some of the numerous researches and
theories that have been formulated and are closer to its reflection. Researches and theories
that have dealt with the nature of light and the mechanism of its reception by the human
eye, the effect of light on biological life and human psychology, the importance of light in the
perception and sense of space, the importance and the effect on colours, shades and light
intensity on human psychology and temper.
The second chapter includes the primary quantitative research that was conducted through
questionnaires and aimed to answer the main questions of the present thesis. The questions,
the analysis, the conclusions which are coming from each question separately and the
overall conclusions are listed. The questions are divided into three categories. A demographic,
which consists of two questions where gender and age of the responders are recorded. An
exploratory one, aimed at finding the effect of light on human emotions and moods and
consists of eight questions with their sub-questions. The last category consists of one question
that asks the responders to record their preferences and requirements of an indoor lighting
fixture.
Based on the above, an indoor lighting fixture is studied and designed with dominant
characteristics the variability and adaptability to different conditions, requirements and
desires of users. In the third chapter, are being presented the designs of the lighting fixture, some
construction details, the materials and the 3D illustrations of the model in the three sizes that
had been designed. Finally, the packaging of the item and its logo are also studied and designed.
Consequently, follows the epilogue, the bibliographic references and the appendix where is
the questionnaire, in the form that had been send to the responders via google-forms.
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Chapter 1: Theoretical Approach

1.1.Nature of light
The nature of light has scrutinized the scientific community since the time of
Plato. As Plato and his followers argued (428 BC - 328 BC) eyes emitted rays which
consist of light. Thus, viewer can apprehend the size shape and colour of the
object due to the effect of the rays upon the object, and for almost 1000 years
this theory was the most widespread and fundamental. (M. Suhail Zubairy, 2016)
For the last 300 years, two dominant conflicting theories have prevailed,
Newton’s (1642-1727) and Huygens’s (1629-93).
Newton supported that light
is a sequence of extremely small corpuscles and through his experiments the
phenomenon of diffraction was explained as well as the fact that colours are
generated from white light, but the effect of refraction was wrongfully justified.
In 1690 Huygens published his research with the title “Traité de la Lumière”. Based on
the theory of sound wave, Huygens argued that the light waves spread through the
air. Also generate the known as Huygens–Fresnel principle (named after Huygens and
Augustin-Jean Fresnel) method of analysis applied to wave propagation problems. Huygens
formulated the first wave theory of light and derive the laws of reflection and refraction.
Nowadays,
light
is
defined
as
an
electromagnetic
radiation
which
is
detectable via eyes. Wide range of wavelengths generates the electromagnetic
radiation from gamma rays. (CIE 1987). Radio ways either infrared or ultraviolet and x-rays are
included in a tight strip of the electromagnetic spectrum. Only a small amount of
these frequencies incites human eyes to generate vision and comprehend colours.
Dominant source is the sun and via sunlight energy is released, photosynthesis is
carried out and life is feasible. Every living thing reacts to the sunlight from plant and
animals even in one-celled animals (Sir Bragg W 1915). Fire has been through the
years the most significant light source after the sun and fire-use overmaster through
different eras till the first kerosene lamps. Power systems and electric light monopolized
the daily operation of society globally and will be discussed in the following chapters.
For the human live as Garry Steffy (2001) states “light is a problem” a problem with many
sub-questions. How people react to light? How people feel in light? How people act in
various lighting sets? The definition of this problem is the first step to originate a felicitous
lighting design. And the first step is to examine what is defined as vision, how the eyes work?
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Eyes and Vision
Each eye has complex functions and structures which adjust instantly to the amount of light
that let in. The images reserved are transmitted to the brain while focusing on object rather
near or far.
Structure of the eye
We can divide the eyeball in two parts every which contained fluids. The shape of the eye is
owed to these fluids which generate pressure and load the eyeball. Anterior segment is the
front part, extended from cornea till the lens. The fluid that fills out the anterior segment is called
aqueous humor and nurse the internal structure.

Posterior segment is the back section, extended from the back of the lens till the retina. The
fluid that fills out the posterior segment is called vitreous humor and nurse the internal structure.
The orbit is the bony concavity which comprise the eyeball all the nerves and muscles as also
the blood vessels. In the orbit there are also included structures which produce tears. Several
bones form this shape structure.
Sclera is the tough outer covering consisted of a white layer and usually called white of the
eye. Conjunctiva is a thin membrane which covers the sclera and is placed in the front of the
eyeball, a protected are via the eyelids. Cornea is the curved area that stands before the iris
and pupil. The Light enters the eyeball via the Cornea. While serving as protective covering for
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the front of the eyeball, the cornea also assists to focus light on the retina, which states in the
eyeball’s back. Pupil is the second gateway for the light to travel after entering the cornea.
Pupil can be easily identified as is it the black dot which stands in the middle of the eyeball.
Iris surrounds the pupil, is the coloured circular are of the eye. By constricting and dilating the
pupil control the amount of the light that will pass through. When the light is minor iris expand
and allow bigger amount of light to pass through the eyes. On the contrary when the light is
utmost iris narrows down and permits less light to travel through the eyeball. This procedure,
that can be resemble as the aperture of a camera lens (Ashley, M. L. 1898). is regulated by the
pupillary muscles of dilator and sphincter, respectively.

Lens are located behind iris. Lens amasses the light into retina by shifting its shapes. Ciliary
muscle assist and make the lens either thinner or thicker. While lens is thinner, is able to focus
into distant objects, and when lens is thicker, is able to focus on objects nearby.
Retina is a light-sensitive layer of tissue. Cells contained into the retina can sense the light as
known as photoreceptors. In retina there are also contained the blood vessels that “fuel” the
cells. On the retina a focused 2D image is created and translated into the electrical neural
impulses to the brain.
Macula is the most sensitive section of the retina, containing packed photoreceptors as known
as cones. In macula the image received becomes more detailed. Additionally, cones are
responsible to colour the image received.
Optic nerve is firstly located to the back of the eyeball. As the detailed image now, translated
into electrical neural impulses by the photoreceptors, is passing though the nerve fibers to the
optic nerve.
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1.2. Vision and Lighting
Examining each part of the eyeball separately could lead to a conclusion that the eyes are
equipped to react to the amount of light they are facing(Reisert, Sarah 2015). The reflected
and transferred electromagnetic energy as known as light forces the eye to respond,
respectively. Τhe spectrum of electromagnetic radiation which is visible to the human eye has
a wide wavelength from 380nm to 780nm.

Image 1. Visible Spectrum
Source: https://www.lumitex.com/blog/visible-light-spectrum

Sensation of brightness is achieved once light (illuminance) enters the eye. The sense of
brightness can be ascribed to tension of light entering the eyes. We can identify 3 stages: (Gary
Gordon)
a)
b)
c)

Tension of illuminance passing through a given region at a certain time from the retina.
Tension of illuminance which retina has already been exposed in the recent past.
And tensions of illuminance passing through another region of the retina.

Eyes can adapt to different tension of light, as if there are exposed into a dark place for long
time will adapt and the amount of brightness that was received will be greater. This procedure
is called dark adaptation and as argued from Gary Gordon when dark adaptation is carried
out eyes tend to be less acuity but more sensitive.
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Image 2. Simultaneous contrast
Source:https://www.researchgate.
net/figure/a-The-simultaneous-contrast-illusion-The-luminance-values-of-the-central-gray-patches_
fig1_10776605

From image 2 we can argue that the same grey square in the centre can be simultaneously
brighter within the left dark square but darker within the white one. This effect is attributed to
the cones and rods cell in the eyeball which adapt in a different rate. Cone cells adaptation is
carried out in approximately seven minutes while the rods cells require an hour or even more.
Εach wave area is perceived by the human eye as a different colour as depicted in the image
below. The eyes can identify and transmit to the brain luminance and chromatic contrasts.
(Buser, Pierre A., Imbert, Michel 1992)
Luminance Contrast is the differences between the measured brightness in two or more
elements or objects in a scene perceived from a human healthy eye.
Chromatic Contrast can be described as the differences between the colour contrast in two
or more elements or objects in a scene perceived from a human healthy eye. Only under high
brightness circumstances colour vision can carried out, (Garry Steffy 2001) this sort of vision is
called photopic. As Menche stated in 2016 colour blindness is mainly hereditary, with small
differences in majority but could be cases when some colours are completely replaced from
another, or even cannot be distinguished from the other colours. Age can also be culpable
from some colour differences. As we are getting older, we may be unable to identify colours
under lower light.
Colour can exist only where there is light. Three parameters can determine regarding the
colour: the brightness, the saturation, and the hue. The amount of black colour which is
contained in a colour affects the brightness of it, while saturation defines the density and purity
of the colour itself. Finally, what defines the perceived colour and gives the colour feeling is the
hue (Tedcore 2016).
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The basic colours are red, blue and yellow. Complementary colours are green, orange
and purple. Colours and their psychology will be discussed in a following chapter below.

Image 3. Visible Colour Spectrum
Source: https://www.lumitex.com/blog/visible-light-spectrum
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1.3. Light and Psychology
The perceptions of the light settings are the outcome of brain’s reading of the psychological
counteractions to these light settings. (Gary Steffy 2001) As explained the eyes translate the
light setting to the brain where the image is generated, and these perceptions compose the
psychology of light. How brightness, colours and patterns are conceived by brain is subjective
and dependable from the receiver’s experience. Light and light design not only could affect
directly receiver’s notion (Houser & Tiller, 2003) but also receiver’s mood. (Kuller, Ballal, Laike,
Mikellides, & Tonnello, 2006)
Light not only affects the human perception but also his psychosomatic wellness. Many
researchers had associated the light as a driving force of emotional, cognitive, and
behavioural reactions of the receiver during everyday life. Other researches have studied also
the lack of light into the observer’s psychosomatic wellness. Via light manipulation techniques
humans neurosensory spheres is activated even in the dark and affect the perception of
reality but also increasing the viewer’s aesthetic pleasantness.
Light intensities, within the human sensory and psychosomatic sphere, has the ability to create
perceptual changes. Multiple emotions and behaviours can be generated from exposure to
a light source and its colour via humans perceptual mechanism. Per example the differences
between a warm or cold light in a room would generates to the observer feelings as vigilance
or calmness. Through the opposite differences of lighting, as intense brightness or not, direct or
not, white or coloured, continuous or non-continuous, a light design could bring out receiver’s
multiple emotions. Flynn in 1973 reported how a lighting design can affect receiver’s emotions.
Strategic arrangement of the lighting in a room, as Flynn indicates can influence the mood
of the receiver and could create the sense of calm, relaxation, or in the contrary generates
emotions of mystery and agony.
Thus, a lighting design constitutes a “cognitive map” to human perception and can
“manipulate” the psychosomatic wellness. Fusco in 2005 and Tomassoni in 2014 both
argued that lighting can evoke behaviour, moods and emotions to the receiver via mental
processing model, which is based into the receiver’s neuro-perceptual structures and subjective
personality. Psychosomatic wellness and mental health is directly affected by the lighting
especially when the observer himself controls the light source (Fusco in 2005). Kepes in 1944
defines the room as light-room and praises the relation between the light-room and observer.
Light makes an object visible, but it is also a part of the surrounding room. What affects
receiver’s psychosomatic state is the overall the effect of the environment’s rooms exposed to a
light source, along with room’s object (Arnheim 1954). We come to this conclusion as a receiver
cannot understand-feel the light in a room without shapes, forms, and object via reflection.
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The factors of object light and environment in a room via the lighting design utilize this
effect to stimulate psychosomatic feelings, emotions and behaviours which are highly
related to his psycho-health. In order to improve the observer’s psychological wellbeing room’s
lighting design should have a strategic catholic plan and smart use of the light sources, thus,
can be described as “healthy lighting”.
The lighting design in a room is a significant factor that can generate subjective emotions upon
sight. The psychology of the receiver depends:
•
•
•
•

on the receiver
the luminance location
the luminance distribution
the luminance intensities

Sense as relaxation, apprehension, familiarity, purity and so on within a room, create to the
observer the feeling of pleasantness, a feeling that for sighted individuals is highly related to
the light design in this room. Τhe mood, experiences and subjective view of the receiver reacts
differently to a lighting plan, generating different emotions thus, the first factor that affect
the psychology of the receiver is the receiver and receiver’s experience himself. Additionally,
observer’s psychology is also related to his physical condition. As states in the “Molecular
Psychiatry’’, depression feeling has scored high rates over the years and is highly related to
the electric light’s exposure especially during the night-time. Observer’s visual discomfort is
depended to three factors: brightness, the lack of brightness and the sharp switch between
bright intensities. Receiver’s physical condition is affected from these factors per example if the
receiver of the light in room has a headache probably his visual discomfort will be activated
if the light is bright. Sun and electric light affect observer’s psycho-emotional state. As a bright
sunlight has beneficial impacts to human psycho-emotional state so electric lighting may have
similar respond and effects. Biologically, sunlight contributes to body’s 24-hour cycle, dictating
physical functions, especially, the sleep-wake cycle. This cycle is known as Circadian System
which benefits and effect in a humans psycho-emotional state will be reporter in a following
chapter.
Another factor that contributes to the feeling of pleasantness is the feeling of spaciousness of
a room. The luminance location could directly affect the perceptions of room’s size. Not only
the location but also the sort of the lighting plan contributes to this. Direct and indirect light in
a room influence the receiver accordingly.
Distribution of light within a room has also the same effect to the perception size. Uniform or
nonuniform distribution could lead the observer to “understand” the room as more spacious
and pleasant. Additionally, projecting vertical and horizontal lighting helps receiver’s
orientation as people usually choose to follow the brightest path.
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Finally, luminance intensities throughout the room influence observer’s perception of space
and consequently observer’s psychology. Bright and dark spots can generate multiple senses
to the receiver. Mahnke & Mahnke in 1987 come to a conclusion that light is directly
correlated with neuropsychological and biophysiological phenomena. Also added that
colours and light intensities could affect biochemical activities of the observer, even affect his
body temperature and activity of the brain. As higher the light intensity is, the higher level of
observer’s attention is affected. An exposure of the receiver to a noncontinuous light source,
as a flash, generate emotions and reaction faster (Flynn 1973). This is the reason why in the
waiting rooms of public places (doctor’s offices, hospitals, churches, airports, etc) low lighting
is used, accompanied by warm colours or pastel shades, so that there is relaxation and a
sense of protection and hospitality (for example, light green or blue), while in a productive or
competitive environment (such as an office workplace), bright lighting is accompanied by
cooler colour temperatures and is able to enhance work efficiency and productivity, but also
aggression and competition (Tiller).

1.3.1. Light and Perception of space
The intensity of light compared to the visual perception of space and the dimensional
perceptions of a space has occupied many researchers throughout the years. The lighting
design of a room directly affects the perception of the receiver regarding the size of the room
and the objects within. In early 1898 Ashley argued that brightness influences the perceptual
distance of an object and in 1961 Epstein, Park & Casey established that the ascending size
of an object as perceived by the human brain, it is not related to the actual distance of this
object, as the light can modify the distance perception. Thus, depending on the light design
one could perceive that an object is either closer or farther in relation to the objective
distance. Consequently, lighting but also a non-lighting design can strongly contribute on how
we perceive the actual distance or size between spaces or two objects. Coules (1995) argued
that an object that is illuminated and located far away seems to be at the same or similar
distance with an object placed closer to the receiver but not sufficiently illuminated. Α similar
finding was made later in 2010 by Oberfeld, Hecht & Gamer reporting that someone can
consider an object as larger and at a closer distance if it is illuminated intensely, compared
to other objects that are not illuminated sufficiently even if they are at the same distance and
angle from which the receiver is observing.
Lighting is not only involved to the perception regarding object’s distance but to the
perception of a room’s size. Αs the brightness increases within a room, the more this room is
perceived by the receiver as more spacious (Flynn & Mills, 1962). To this conclusion a receiver
may be leaded not only when a room is brighter but also when is evenly illuminated. Matusiak
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in 2004 as also Tiller, Bernecker, & Mistrick in 2002 came to the conclusion that the direct and
indirect light in a room influence the receiver to perceive the dimensions of that room. Using
examples, it was quickly realized that the intensity of the lighting inside a room is related to
its perceived dimension. When a surface of a room is illuminated intensely then this surface is
perceived as being in further distance as it is, therefore, the room itself is considered by the user
as more spacious (Matusiak 2004). Accordingly, Houser, Bernecker and Mistrick established
how the direct and indirect light design contribute to the perception size of a room.
Indirect light led the receiver to “accept” the room as bigger while the direct light makes the
perceived size of the same room smaller.

Direct/Indirect Lighting Environment

Direct Lighting Environment

Image 4. Direct and indirect lighting
Source: The effect on emotions and brain activity by the direct/indirect lighting in the residential environment
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1.3.2. Light and Focus
Another factor related to psychology and light is the focus of attention. Various researchers
argued that a receiver prefers to be in the dark spot by focusing his attention on the wall with
the intense lighting (Flynn, Spencer, Martyniuk, & Hendrick, pp. 1973- 1979). The lighting in the
room therefore affects other aspects of the psychological and visual perception as it can be
the dominant element in this space, interacts and predisposing the recipient (Boyce 1981). In
addition, Boyce argued in the same research in 1981 that a receiver could be directly affected
and focus its concentration based on the lighting design within the space. In particular
something like this could be achieved according to him with “directional” lighting as the
headlights.
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1.3.3. Light and pleasant atmosphere
Τhe intensities of the light and how they change, may determine significantly how pleasantly
the room will be perceived by the observer. Those intensities could even evoke emotions of the
receiver and change the image of a space by projecting its privileges or hiding any deformities
or failures.
A lighting design is evaluated based on the satisfaction of practical and functional criteria.
Is also based on the creation of feelings of euphoria, calm and relaxation of the observer.
Flynn & Mills in their research in 1962 but also Flynn alone in 1977 have study how the lighting
contributes to create a pleasant atmosphere in a room. The results showed that feelings of
intimacy can be created in the user when the lighting is mainly low, comes directly from the
walls and not directly from the ceiling and is peripheral. This is caused due to the fact that a low
intensity light provides to the user the impression of a calm atmosphere, opposed to a pattern
of high intensity light that evokes feelings of energy and activity. Additionally, it is argued that
warm white light could create a feeling of calm and serenity to the user of the room.

Image 5. Light intensity and atmosphere
Source: https://www.tcpi.com/psychological-impact-light-color/
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1.3.4. Light and Circadian System
In addition to the intensities of light and the creation of an atmosphere, the shade and colour
of light is also an important factor. During the day sun lighting varies not only from the
directed angle but also from the shade. Intensity and colour of the sunlight throughout the
day are changing. Sunrise carried out with a warm orange light, while in the middle of the day
the sky is lighted with a cool brightness shade to end up as a circle back to an orange warm
shade during the light. This Circle of 24 hours is the Circadian system (cycle), a process that
regulates body’s internal clock. This essential function is endogenous and reacts according to
the environment’s stimulus. The Circadian rhythm assist the body to regulate sleep-wake cycle,
health, and wellness as also other biological functions from blood pressure till sense of pleasure
(Vitaterna MH, Takahashi JS, Turek FW 2001).
A light design conduces to maintain the circadian rhythm and thereby health and wellness of
the user by mimic 24-hour light circle. These changing intensities and colours of light within a
room affect directly not only the psychology of the observer but also assist to maximize human
functions. Images below depicts those intensity and colour changes throughout of the day as
also how can a light design mimic accordingly.
Three electric light approaches to implementing a circadian lighting system:
• Intensity tuning: lighting in order to correlate with the time of the day is controlled through
an attenuation system, thus the brightness is adjusted and a CCT (constant correlated colour
temperature) is maintained. This mimic model according to the 24-hour system kickstart with
a lower intensity changing to a higher intensity in the middle of the day and switch to a lower
intensity again closer to the night time.
• Colour tuning: A colour tunning lighting system switching the colour temperature of the light
according to the circadian system, with a range from 4000K to 10000K.
• Stimulus tuning: A lighting system that generate better blue light wavelength. The system is
programmed to reduce the blue light in night hours. Thus, light it is setting according to the
daylight spectrum.
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Image 6. Circadian system
Source: http://www.ismobjects.com.au/ism-objects-news-and-projects/2017/5/30/designing-lighting-toenhance-our-health-and-wellbeing

Image 7. Mimic light design
Source: http://www.ismobjects.com.au/ism-objects-news-and-projects/2017/5/30/designing-lighting-toenhance-our-health-and-wellbeing
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1.3.5. Light and Colour
As analyzed in previous chapter when light enters into lens’s eyeball an image is generated in
the retina where cells of cones and rods exist. Rods cell cannot identify the colour as they have
same sensitivity to light’s wavelength. Cones on the contrary do not have the same sensitivity
upon light’s wavelength. We can recognize three types of cones, one with the highest sensitivity
to the long light’s wavelength, one with the highest sensitivity to the middle light’s wavelength
and finally one the highest sensitivity to the short light’s wavelength. Observers perceive colours
via the signal levels resultant through these types of cones. Red colour is perceived through
cones which are sensitive to the long light’s wavelengths while middle wavelengths sensitive
cones provide green colour to the observer. On the other side the short light’s wavelength
sensitive cone identify the blue colour. As depicted in the picture above in colour spectrum.

Image 8. Cones and Rods Sensitivity
Source:

https://www.d.umn.edu/~jfitzake/Lectures/UndergradPharmacy/

SensoryPhysiology/Vision/Photoreceptors.html

The primary colours received from light’s wavelengths are RED, GREEN and BLUE as know as
“RGB”. By adding colour lights to these three primary colours generates the colour pallet. On
the other hand, in the absence of these primary colours only black colour is perceived. While
one the maximum intensities of all three primary colours exist then the perceived colour from
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the observer is the white colour. The secondary colours are generated when
on primary colour overlaps another primary colour. Red and Green provide
Yellow, Red and Blue provide Magenta as Blue and Green produce Cyan. This
procedure-system of colour’s reproduction is known as additive colour system.
The other colour’s reproduction system is the subtractive system. Τhe axis of the system is based
on the subtraction of some light wavelength form white colour. As subtractive colours now we
identify Cyan, Magenta and Yellow (“CMY”). On the absence of CMY white colour is
reproduced, on the contrary once these subtractive colours are existed in the maximum
intensities black colour is produced as the light has been subtractive from white light. Colours
that brain perceived in the subtractive system is the effect of the wavelength’s reflection and
not absorbed. Red is absorbed from cyan and cyan reflects the green and blue. Green is
absorbed from magenta and magenta reflects blue and red. Finally, blue is absorbed from
yellow and yellow reflects green and reds.

1.3.5.1. Psychology of colours
Colours constitute a major factor in transferring non-verbally information and influencing
humans decision by creating a certain mood. (Arne Valberg 2005) Aristotle characterized
the colours as divine gift considering that there are reproduced from white and black. This
theory halts after 2000 years once Newton experimented with the prism. Isaac Newton in 1666
observed that when white light drives through a prism light separates into all visible colours.
Newton discovers that each colour is constituted by a single wavelength and proved that
light is made up of different particles, each of which belongs to its own colour and cannot be
further separated.
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Each colour has a specific wavelength and emits a specific vibration. Thus, when our body
absorbs the energy of colour through its vibration can generate brains energy centers and
affect humans emotion, behaviour, moods and thoughts. Our reactions to colours are
often deeply personal and are rooted in the experiences of each of us as colour is subjective.
The sooner we realize and accept it, the more we can benefit from the conscious use of
colours in our physical and mental health. Andrew Elliot and Markus Maier (2015) stated that little
research has been conducted to identify colour’s influence on psychological functioning, but
the concept of colour psychology constitute a major factor in many job areas as marketing,
design, art. Reaction and feelings towards the colour is subjective and affected by the
observer’s culture and experiences.
Colours can be split into three categories. Warm, cool and neutral colours. Neutral colours are
black and white. Warm colours are red, orange and yellow. Cool colours are green, blue and
cyan. It has been observed that according to the colour category someone is exposed there
are specific emotions that affecting the receiver.
Neutral colour assists the receive perceptions regarding the depth of the room and when are
used together create intense contrast. Warm colours are familiar to the observer and evoke
emotion similar with dynamism, energy and enthusiasm, are characterized as cheerful colours
causing a feeling of warmth. Cool colours are associated with serenity and melancholy. They
are commonly used to indicate stability and professionalism and awake the observer.
Colour’s category and light intensities combination affect the degree of receiver’s influence.
In the research of Elliot AJ, Maier MA, Moller AC, Friedman R, Meinhardt J in 2007 stated that
warm colours are better interact when light intensity is low while cooler colours have a greater
impact once light has strong intensity. Thus, the correct amount of light intensity and colour is a
strategic decision of the light design to have the best output.
Colour preferences are subjective and factors such as age and gender can also influence
the colour choices observer make. To conclude, as colours have a major psychological effect
to the observer strongly associated with light intensities a room’s light design has to take into
consideration all the parameters and combine these factors to achieve the desirable result.
The perception power and what emotions can be evoked by some colours are reported
below as stated in 2005 by Azeemi ST, Raza SM.
Yellow colour is linked to the left hemisphere of the brain, which has to do with intellect
curiosity, analytical thinking, and mental clarity. Yellow activates the muscular and nervous
system, while it is preferred by observers with intense spiritual pursuits and joy for life. Additionally,
frustration reduces stress, while boosting confidence.
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Orange is associated with creation fun and sociability. May stimulates the appetite for creation
and tenderness. It speeds up the pulse slightly, but without raising the blood pressure.
Red could activate all the senses, provide warmth and combativeness since it is considered
the colour of fire and war. However, in big amount can causes irritation and aggression not
suitable for relaxation areas, such as the bedroom.
Violet, associated with spirituality, introspection, extrasensory perception, artistic and
metaphysical concerns. Violet helps to fight palpitations, hallucinations, and addiction of any
kind. It dispels neuralgia and increases tissue elasticity.
Blue has the power to neutralize all the negative thoughts and enhances the emotional
calmness. Could bring strength recovery while can even lead to melancholy. Blue created
calmness works against infections and fights inflammation, is characterized as ideal colour for
bedrooms as it helps in a restful sleep.
Cyan is associated with wisdom and purity. It relieves all diseases related to the throat, neck
cramps, and helps calm down. May lower blood pressure and body temperature, slows heart
rate and removes tension.
Green according to psychologists, it is the colour of calm and balance since it inevitably refers
to nature. It brings hope and love. Green represents peace, altruism, reconciliation, and noble
feelings, is characterized as ideal for those who suffer from psychosomatic fatigue. May calms
the heart, liver and kidneys and strengthen the immune system via banishes headaches and
insomnia.
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1.3.6. Light Temperature
Αs the relationship between colours, light intensities, circadian system and psychosomatic
well-being was extensively analysed in the above chapters, we may conclude that another
factor need to be analysed is the light temperature. Colour Temperature is expressed in
Kelvin degrees and can be measured via a colour temperature meter. As colour categories
are identified, accordingly, colour temperature is divided into warm, cool, and neutral
temperature. If the colour temperature is less than 3300k then the hue of the colour
corresponds to a warm hue. The neutral hue reaches temperatures between 5300k and 3300k.
If the colour temperature is above 5300k then the hue of the colour corresponds to a cool
hue. Thus, as it is perceived the higher the temperature the colder the shade of light while the
lower the temperature the warmer the light is. When light’s wavelengths get shorter, the colour
temperature in Kelvin becomes higher.
Colour’s temperature is intricately linked with observer’s perception emotions. Psychological
impact of colour’s temperature on observer’s emotions and behaviours is significant and
constitutes a field of research by many researchers (Huebner GM, Shipworth DT, Gauthier S,
Witzel C, Raynham P, Chan W. 2016). Warm light temperature evokes emotions of joy, intimacy
and vitality while cooler light’s temperature leads the observer to be more active, better
focused and concentrated.
Associated with light intensities, colour temperature affects receiver’s emotions. A room with
high brightness and a cool temperature light creates a pleasant environment to the observer
in order to be more focused. This is why many offices choose the cooler temperature with
high brightness. On the contrary in places where observer seeks relaxation and joy, warm
temperature colour via low intensity light is chosen.
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2
Chapter 2: Primary Research

2.1. Preview Research
Academic publications include a broad range of studies that discuss the effects of colour on
psychological, physiological and behavioural responses. For example, many researchers have
found that red has a greater stimulating ability than blue (Ali, 1972). However, findings from
other studies show that it does not exist statistically significant difference between these two
colours in terms of normal arousal and that the shade may be more important than the colour
saturation (Kuller et al, 2009). Also, the impact of each colour depends on other factors such as
age, gender, culture and personal taste. (Manav, 2007)
In addition, a plethora of studies exist which suggest that light may influence physiological
responses. More specifically, while the human vision is a complex process that has not yet been
fully understood, based on many studies, the human perception of light is somewhat different
from the processes associated with the circadian cycle (Brainard et al, 2001). Light affects
the human circadian rhythm, and changes in exposure to light-dark can de-synchronize the
circadian cycle by affecting sleep and wakefulness, as well as affecting normal and metabolic
processes. In addition, circadian rhythm disorders can lead to mood and behavioural
changes, based on studies that focus on seasonal affective disorder. (Stevens et al, 2007)
Light has also been found to affect the human neuroendocrine system and can also suppress
melatonin and increase cortisol production, both of which can have adverse effects (Skene
et al, 1999). In addition, some recent studies have shown that certain wavelengths of light can
have specific effects. For example, blue light can improve cognitive performance. Different
coloured lenses can help with reading difficulties such as dyslexia and the human circadian
system can be particularly sensitive to short-wavelength light. (Lehrl et al, 2007 & Warman et
al, 2003)
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2.2. Research Methodology
The research methodology refers to the research design and data collection depending the
research category. Following on from the previous section, which explored the nature of light,
the research of the present work was developed. All of the above surveys were taken into
account and thus each question of our survey was created. The purpose is to conclude
whether the findings of this research agree or disagree with the findings of the above research.
At this point the key questions of this work will be re-recorded:
1. How light affects human psychology?
2. What are the features of an innovating lighting fixture?
There are two main types of research: primary and secondary. In primary research, the
researcher collects the data on his own and reaches his own conclusions. Its characteristic is
that it takes time, with the risk that once the issue is completed it will no longer be of interest. It
also has a higher cost than the secondary one. On the other hand, in secondary research the
researcher relies on previous research, bibliography, published scientific articles, and already
existing reliable sources. It gathers the data and draws conclusion based on the existing
researches. (Williams, 2007)
In this thesis, primary research is used.
Another distinction between surveys is qualitative and quantitative research. The most
common use of qualitative research is applied to the recording of emotions, perceptions, and
ideas. The research results are based on data collected from the theory. Its implementation
is mainly through interviews and ethnography. A disadvantage of this research is the high
likelihood of diverging conclusions as it is difficult to describe it. Finally, the risk that the
researcher has to face in choosing to pursue qualitative research is the possible saturation
of the collected data and the length of time it takes to analyze complex issues that need
investigation. (Flick, 2011)
On the other hand, the most common reason for choosing quantitative research to apply is
the objectivity of the results. The results have no margin of difference as they are based on
numbers. The main application is in surveys to record a number.
Quantitative research examines existing theory as opposed to qualitative research. Fields of
study for the use of quantitative research are experiments and existing studies. (Flick, 2011)
Finally, in some cases, researchers choose the research question accordingly to follow the

30

methods at the same time. This includes both pros and cons of both methods. (Creswell, 2014)
In the present thesis, the research is quantitative.
For primary research and data collection - which is part of the methodology - the most
common ways of collecting data are 1) questionnaire 2) interview (Structured or
Semi-structured) 3) observation and finally 4) experimentation. (Williams, 2007) Characteristics
of the questionnaire are that it offers time savings, is easily targeted to a large number of
participants and can be easily completed remotely. Through the interview as a method of
data collection, it is possible to adjust the attitude of the respondent. Conclusions can be
drawn that were not originally intended for the interview. Continuing, observation as a
method of data collection is limited to specific areas and takes time. Finally, experimentation
as a method has in common with observation, it is understood that it must be done with
specific security measures and is mainly followed by specific areas. (Williams, 2007)
The research carried out to complete this study has been based on an electronic
questionnaire. The data was collected with the help of Google Docs, a useful tool for creating
surveys. The research was designed both in Greek and English, in order to be accessible and
easy to read for every participant. Linking to research shared via Facebook, ad- dressed to a
wide range of age groups and different levels of education.
At the following scheme are depicted all the components used in this study as it is de- scribed
above:
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2.3. The Questionnaire
As mentioned in the methodology section, in order to conduct the primary research, a
questionnaire developed through the Google Form tool was used. The questionnaire was
distributed to the participants through email, Facebook and Messenger. Finally, the
questionnaire consists of 11 questions.
The two first questions (A) are demographic. The first one aims to identify the sample
according to the gender of each participant while the second one examines the age of each
participant. The four age groups are: under 20, 21-40, 41-60 and 60 and above.
The next eight questions (B) are exploring the lighting effect on humans’ feelings. Initially, is
being investigated the meaning of the lighting (3), the reaction to the intensity (4 bright lights
and 5 soft lights) and the colour (6 soft colours and 7 intense colours) as well as the specific
emotions that are causing different kind of lighting (8,9,10). Relaxation, concentration and
vigilance are the emotions that have been investigated about being caused by different kind
of lighting. Specifically:
The third question essentially introduces the lighting, exploring its importance in humans
well-being and mood.
The fourth question focuses on bright lights, exploring their impact on human emotions but also
trying to gain a general sense of the participant’s view of this type of lighting. On the other
hand, the fifth question looks for the emotions caused by soft lighting and when it is preferred
by the participants.
The sixth question deals with the colours and the emotions they evoke in people. As mentioned
above, each colour in the lighting causes a different feeling, so it is very important to explore
this issue. This question focuses on soft colours. Accordingly, the seventh question focuses on
intense colours.
The eighth question asks the participants to answer which lighting makes them feel relaxed. As
the product to be developed in the present work will place particular emphasis on relaxing the
purchaser, it was deemed appropriate to ask the reader accordingly.
Respectively, the ninth question explores the lighting that help a person concentrate on his
work.
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The tenth question deals with the lighting that affects the person making him feel more
energetic. This will help us in designing the product to set the level that will raise the mood of
the purchase.
Finally, the questionnaire closes with the eleventh question (C) which essentially invites the
participant to show his interest in certain features that seemed interesting to the designer to
use in his product.
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2.4. Data Analysis
A) Demographic Characteristics
The sample of the survey was 134 participants. As regard the demographic characteristics, we
set two questions in order to have an overview of the participants in our research. By this way,
it is possible to extract safe and holistic conclusions. As could someone conclude the diagrams
1 below, our participants are in majority females and in a minor percentage males, namely
37,3%. There is a tiny percentage of participants, that it hasn’t the willing to specify its gender.
With regard to the age group that participants belong, the majority is 21-40 years old (82,1%).
However, there were a few people (15,7%) who are between 41 and 60 years old. Only 2,2%
from those that answered the questionnaire are over 61 years old.
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B) Lighting effect on humans’ feelings
3rd question: Lighting, well-being and mood
3a) We set a question, as regard the extent the participants agree that the quality of light is
important for his well-being. The result showed that the majority of participants in our research
agree that this is important. Only 2 persons disagreed, 1 fully disagreed while 11 were neutral.
The results were the same, independent of the gender.
3b) After well-being we would like to explore the importance of light regarding humans’ mood.
Again the majority of participants in our research agree that light is important for their mood.
Only 4 persons disagreed, 1 fully disagreed while 10 were neutral.
3c) Another question that we set, was exploring whether the kind of lighting in a room makes
a difference to the participants or not. For the 76 out of 134 participants makes difference the
kind of lighting in a room. And 38 of the participants fully disagreed with the statement that
it makes no difference for them the kind of lighting in a room. So it is easily understood that
lighting considered as very important for the majority of our sample.
3d) To the question referring to the extent that participants agree that lighting is important for
their sense of well-being, the result showed that the majority of participants in our research use
agree that this is very important. More specifically, the absolute majority, 77 out of 134 agree
that the total effect of the lighting in a room is important, while worth mentioning that 28 out of
134 fully agree to this. Only 4 persons disagreed, 2 fully disagreed while 23 were neutral.
3e) The next question referring to the extent that participants agree that the total effect of the
lighting in a room is important for them. The result showed that the majority of participants in our
research use agree that this is very important. More specifically, the absolute majority, 83 out
of 134 agree that the total effect of the lighting in a room is important, while worth mentioning
that 29 out of 134 fully agree to this. Only 3 persons disagreed, 1 fully disagreed while 18 were
neutral.
From the sub-questions of the third question, is described from the higher percentage of the
sample the great importance the light has in the quality of their lives (89,55%), the effect of
light has in their mood (85,07%) and the amount of influence that the interior light has in their
everyday lives (78,40% and 83,58%). All of the above are confirmed from the sub-question 3c,
in which 85,07% of the sample pointed out that disagree or fully disagree with the statement
that the interior light is indifferent. The total amount of the answers in the third question is
recorder to the Diagram 8.
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4th question: Bright Lights, feelings and opinions
In the following we focus on the responders’ opinion about bright light effect. More
specifically, this question consists of six sub-questions. Our scale starts from 0 which refers to the
answers “Fully Disagree” and ends to 4 which refers to “Fully Agree”.
4a) Stimulating and Energetic feeling. Regarding the energy feeling in the bright light we can
see that the average of the responses is around 2,4 which means that we have a positive sign.
More specifically, 51 out of 134 agree and 17 out of 134 fully agree that bright light makes them
feel energetic, 37 were neutral while 28 disagreed and 1 fully disagreed.
4b) Glittering lights – Dizzy. Concerning glittering light and to what extend it rarely makes people
dizzy, the average is near the neutral (2,07). In this question 43 persons agreed, 7 fully agreed,
41 were neutral, 38 disagreed and 5 fully disagreed.
4c) By the next sub-question, we tried to discover if the bright light is related with headaches
for most of the responders. The average of the responses is 2,29 which means that we have a
positive sign. More specifically, 41 participants agreed that glaring lights give them headaches,
60 were neutral and 20 disagreed. It worth mention that from the 41 responders agreed, 27
were females while 13 males (double females). Moreover, from the 11 fully agreed, 8 were
females while 3 males (Diagram 10). So it’s obvious that bright light provokes headaches mainly
to women.
4d) Trying to explore whether bright light makes people talk louder, most of the responses were
neutral (65 out of 134) 33 of the participants agreed while 28 disagreed. The average of the
responses is near the neutral (2.01).
4e) The next sub-question asked participants to what extent they agree that bright light
rarely makes them feel excited or full of anticipation. The average was below 2 (1,88) so we
understand that most of the people disagreed (42) or were neutral (59). However, since the
question includes “rarely” the result is that most participants feel excited with bright light or are
neutral.
4f) Continuing with the last sub-question that regards whether bright light during winter
prevents depression the average is 2,61 which means that the majority agreed. More
specifically, 66 agreed, 15 fully agreed, 41 were neutral, 10 disagreed and only 2 fully
disagreed.
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From the sub-questions of the 4th question it seems that for the largest percentage of the
sample, the bright lights cause energy (50.74%). They are neutral or disagree with opinions that
describe the bright lights as lights which cause headaches or intense speech. For most of them,
bright lights prevent depression, especially during the winter (60.45%). However, dazzling and
shining lights cause headaches and dizziness (mostly in women). The total of the answers to the
4th question is recorded in Diagram 17.
Bright lights are preventing depression, cause energy and enthusiasm. The dazzlingly though
glowingly lights cause headaches and dizziness.
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5th question: Soft Lights, feelings and opinions
After emphasizing bright light, we looked for participants’ opinion about soft light. The results
here are more obvious.
5a) Starting from the statement that soft lights are soothing, the absolute majority (86 out of
134) agreed.
5b) We can also see that soft lights relax almost every participant. 79 agreed and 42 fully
agreed. Only 3 disagreed and 1 fully disagreed.
5c) Relevant are the results for the soft lighting preference before going to sleep, where 62
fully agreed and 48 agreed, that is 81,48% of the sample. Only 5 persons disagreed and 2 fully
disagreed.
5d) Closing the soft light category, 57 of the responders do prefer soft light when they are
alone and 33 fully agreed with this, that is 67,16% of the sample But here, 15 of the participants
disagreed and 2 fully disagreed (27 were neutral).
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From the answers to the sub-questions in the fifth question it seems that for the higher
percentage of the sample soft lights are soothing (79,85%), relaxes them (90,30%) and are
preferred before going to sleep (82,09%). When they are alone they prefer soft lighting in the
percentage of 67,16%. The total amount of the answers to the fifth question are recorder to the
Diagram 22.
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6th question: Colour of the light and emotions – Soft colours
After examining interesting points about lighting, it was deemed appropriate to explore the
colour that a light can have. This will help the designer decide which colour options to use. So
in the first question about colour, each participant was asked to state what feelings a series of
colours is associated with. He could make more than one choice.
The colour category in the sixth question is soft. The diagram 23 shows that the emotions
associated with soft lighting colours are those of comfort, tranquillity and neutral emotions.
Feelings like depression, creativity and discomfort follow with big difference. The table 1 below
shows the three emotions that were chosen more often for a colour but also the one that was
chosen less. From the table it is obvious that soft colours are largely associated with feelings
such as calm or comfort.
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7th question: Colour of the light and emotions – Intense Colours
Respectively, the seventh question, which is the second about colour, concerns the intense
colours and the emotions that are related to them.
The diagram 24 shows that emotions associated with bright lighting colours are those of
vigilance, creativity, forcefulness and energy, without lagging behind the feeling of comfort.
In Table 2, below, are listed the three most selected emotions and also the emotions that have
been selected least, it becomes clear that the bright colours, red, pink, yellow and orange
are creating feelings of joy, energy and creativity, while the intense and dark colours are
connected with the feeling of depression. Emotions such as capacity, depression and
creativity were most often chosen in this category. This means that they can be used in
luminaries intended for work-places (creative professions) and avoided for luminaries for
human rest.
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8th question: Lighting and relaxing
After studying the colours, questions were asked in order to find the ideal environment for
specific emotional states of each person. One of them asked the participants to state the
lighting that makes them feel more relaxed. As can be seen from the chart below, the dim
environment was the most common choice (66 out of 134) while sufficient lighting without
being annoying was the second most common choice with 49 responses.

Vague(49.25%) and adequate but not annoying lighting (36.56%) is for most the ideal
environment for relaxation.
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9th question: Lighting and Concentration
In terms of lighting that helps concentration the most at work, sufficient lighting was the most
common choice (44,8%), while adequate lighting without causing discomfort was the second
choice (26,1%). For concentration at work the rarest options were no light and flickering light.

Adequate lighting is for most (70.90%) the ideal environment for concentration at their work
and only 14.92% prefer bright lighting.
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10th question: Lighting and Activation
Continuing with the lighting that makes people feel active, as shown in the diagram
below, the options with the brightest lighting are the most common. More specifically, 41 of the
participants chose sufficient lighting, 35 chose too bright lighting, 30 chose sufficient without
being uncomfortable and 17 chose too bright lighting that it makes people feel
uncomfortable.

Adequate (52.98%) and bright lighting (38.80%) is what activates them the most.

51

C) Lighting Interests
The last question was set to examine specific features of lighting and whether they seem
interesting to consumers. The features tested were:
• dimmable lighting fixture
• change colour ability
• lighting fixture with sounds
• lighting fixture which can be adjusted from the mobile.
From the diagram 32 below one can clearly see that three of the four features are very much
liked by the majority of the responders. More specifically, a lighting fixture that is dimmable
can change the colour and can be adjusted from the mobile phone. Regarding the existence
of sounds, it seems that the results were controversial. While 27 people agreed and 8 fully
agreed, 37 disagreed and 23 fully disagreed. The 39 were neutral. So the designer will need to
thoroughly consider adding sounds.
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2.5. Conclusions
As already mentioned (2.2) the aim of this primary research, which is quantitative and conducted
through questionnaires, is to detect the effect and the impact of colour and light intensity on
psychological, physiological and behavioural reactions of humans. As a second goal of this
research was set the detection of the desires, requirements and preferences that responders
have from a lighting fixture, whether they are the same or different for different areas of their
daily lives of different times during the day.
The main research questions that have been formulated (2.2) are: 1. how light affects human
psychology and 2. what are the characteristics of an innovative lighting fixture. Based on the
measurements and comparisons that have been recorded and analyzed in Chapter 2.4, the
main conclusions can be formulated and commented.
1. Significance
What is pointed out by the largest percentage of responders, which exceeds 80%, is the
importance of light and lighting in their quality of life as in their good or bad mood. An
importance that does not depend only on the simple presence of lighting but also on its quality.
2. Intensity
For bright lights the conclusions are ambiguous. Many of the responders find that bright lights
cause them vigilance and tense, loud speeches and headaches. Most have a neutral attitude
towards bright lighting, the percentage of those who are not at all bothered by bright lighting
is not negligible, as long as it is not bright and dazzling, which causes negative emotions.
Something worth saying is that for most people the bright lights prevent depression, especially
during the winter. The opinions for low light are more homogeneous. The low light for most of
the responders, which exceeds 80%, is soothing and relaxes them and that is the reason why
they prefer it before going to sleep. When they are alone most of the responders prefer low
light.
3. Colour
Soft colours in lighting are associated, mainly, with feelings of comfort and calm. Bright colours
are associated with feelings of vigilance, creativity, forcefulness and energy. These emotions,
however, are associated with bright colours (red, pink, orange and yellow) on contrary to the
intense and dark colours (dark blue, deep purple, dark brown and dark gray) that responders
associate with the feeling of depression.
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4. Proper lighting

5. Lighting fixtures
A lighting fixture that is dimmable, can change colour and can be adjusted from the mobile
phone is very much liked by the majority of the responders. Gathering the findings of the
research and beyond the importance of lighting which is indisputable for almost everyone, has
been observed that people prefer different types, colours and intensities of lighting for different
activities and for different places where they spend their everyday lives. The design and
construction of a lighting fixture that could combine their various requirements and
preferences was raised as a concern. These preferences have mostly to do with the desired
intensity of lighting, which varies depending on the time of day, the work that the user has to
do and his/hers mood, which is shaped and influenced by lighting.
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3
Chapter 3: Design Process
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3.1. The Brand
WiLD and CoMFY is the name of our team, we are product designers who united their favourite
activities and made an upcoming product designing company. Overriding concern of our
team is to give a different view of everyday products by making them more friendly to human
psychology, giving them our identity and make them adaptable in a lot of ways.
Having all the same studying background in product design and the same point of
view for life, was easy for our bond and ideas to be created. After a lot of conversations
and brainstorming, we concluded in giving our best to make our dreams reality.
WiLD and CoMFY are creating products which can make life in the city less anxious and
pressing by giving in products simple shapes, ways of controlling their tensions (sounds,
lights, amount of how something is dropping etc.) and different sizes in order to be more
comfortable to human senses and by extension to human psychology. Moreover, we are trying
to make all of our products having a manual version and being movable, in order to be taken
in the “wild” activities of our customers such as free camping, hiking, nature adventures etc.
For WiLD and Comfy team is a vital issue the protection of the environment, so, all the materials
that are being used in our products are eco friendly or reusable.

3.1.1. WiLD and CoMFY Logo
The logo of WiLD and CoMFY is as simple as the designing philosophy of our team. Every product
that we design has its’ own unique logo, therefore we wanted something clear to accompanies
each product.
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3.1.2. Product idea
Lighting and shapes was a topic that was mentioned a lot in our conversations. In our
everyday life is always a troubling issue the amount of light that each room has in different
moments during the day and we were never satisfied from it. Except for that, almost every
lighting fixture we face has the same shape for all of its product life. As a result of this thoughts
we came up with the idea of designing a lighting fixture that could solve these problems and
some more we have combine. Babushka is the product that was born as a result of the above
concerns.
Babushka is a lighting fixture that can solve the discomfortness that mentioned before and has
also the capability of changing shape and colour in order to cover every concern that our
team had.
Concisely it is about a lamp that is mutable and adaptable in more than one preferences.
Common lamps can cope only in one, specified by the designer, requirement. The Babushka
lamps had been designed having as guide what had been mentioned above.
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3.2. Babushka
The word Babushka has three meanings. Firstly, is indicating a headscarf tied below the chin, as
commonly worn in rural parts of Europe. Secondly, it is used instead of the word: grandmother.
The last meaning of this word is for the Babushka doll, which is wooden dolls placed one inside
another.
From babushka doll we inspired our lighting fixture. Babushka doll is a big wooden doll which
you can open and find another babushka doll inside, which you can open and find one more
babushka doll inside etc. That was what we want for our lamp, to change shapes and intensity
of light at he same time and we wanted that to happen more than once.

3.2.1. Sketches
We always start to give shape to our ideas
by doing some sketches:
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After several suggestions we finally concluded to the shape that we wanted Babushka to have:
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3.2.2. What is Babushka?
Babushka is a lighting fixture which, as we mentioned before, is mutable and adaptable in
order to satisfy more than one preferences concerning the shape, the amount of light that
diffuses in a room and the colour of the light.
Babushka has layers and give the opportunity to the user to choose at the same time the
amount of light that he wants during day and night, the shape he wants to have in his/hers
line of vision as well as the colour of the light. Explicitly, Babushka is a lighting fixture that
consists from four layers which are defining the amount of lumen. Lumen (symbol=lm) is the
power of the light as it can be cognizable by the human eye. These four layers can give the
amount of lumen that is desirable through day and night. While the user changes layers he/
she will also change the shape of the lighting fixture, so as to differentiate the whole image of
the room.
More specifically about the layers:

First layer => Less Lumen
The source of light is fully covered
by all layers and gives a low
illumination to the room. The
layers are all to the front side and
we have the biggest version of the
lighting fixture.
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Second layer => More Lumen
The bigger semicircular surface
slippes to the back and leaves
more light to be diffused in the
space. The shape of the lighting
fixture changes and we have a
different result in to the room.

Third layer => Even more Lumen
The second semicircular surface
turns to the back in the same way
and the light increases even more
in the room. Having both layers
turned side, the form of the lighting
fixture has been modified again.

Fourth layer => The most Lumen
The source of light is fully
uncovered and in this phase the
amount of light is as bright as
possible. The lightbulb has been
revealed in this stage, all the
layers have gone to the back
and we have a totally different
luminaire compared to the one
we had at the first layer.
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3.2.3. Presentation of Babushka lamps
Babushka comes in three sizes in order that every taste will be satisfied. For that
reason we have created:
a) Small Babushka a wall lighting fixture
b) Medium Babushka a ceiling lighting fixture
c) Large Babushka a floor lighting fixture
Bellow, all three versions are presented in detail.
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3.2.3.1. BaBuSHKa a WaLL LiGHTiNG FiXTUrE

[SiZE: SmALL]

Small Babushka is a wall lighting fixture. Its base is a holder which is screwed to the wall. It has
the appropriate distance from the wall so that the layers could slip easily. Some placement
suggestions for small Babushka are:
• The Bedroom. Combination of two small Babushkas as bedside lamps either with a bedside
table underneath or without.
• The Baby or Kids room. Individual as bedside lamp or lamp for the playing area in the room.
• The Corridor. Depending on the lenght of the corridor the number of Babushkas will be
decided.
Small Babushka can be constructed in any colour scheme that will be mentioned below.

TOP VIEW SMALL BABUSHKA
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FRONT VIEW SMALL BABUSHKA

RIGHT VIEW SMALL BABUSHKA
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PERSPECTIVE VIEW SMALL BABUSHKA
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3.2.3.2. BaBuSHKa a CEiLiNG LiGHTiNG FiXTUrE

[SiZE: MeDiUM]

Medium Babushka is a ceiling lighting fixture, so its base is screwed to the ceiling. Some placement suggestions for medium Babushka are:
• The Kitchen.
• The Living room. Combination of more than one medium babushkas is being suggested
depending on the size of the room.
• The Office.
• The Baby or Kids room.
Basically, medium Babushka can be placed in every room of a house. It is a ceiling lighting
fixture and it can fit everywhere, regardless of the activity taking place in the room.
Medium Babushka can be constructed in any colour scheme that will be mentioned below.

TOP VIEW MEDIUM BABUSHKA
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FRONT VIEW MEDIUM BABUSHKA

RIGHT VIEW MEDIUM BABUSHKA
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PERSPECTIVE VIEW MEDIUM BABUSHKA
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3.2.3.3. FLooR LiGHTiNG FiXTUrE

[SiZE: LaRGe]

Large Babushka is a floor lighting fixture. The design of the base comes in harmony with the rest
of the lamp. Some placement suggestions for large Babushka are:
• The Living room
• The Office
• The Baby or Kids room
• The Bedroom
Large Babushka can also be placed in every room of a house. Furthermore, it can be used in
the interior design of exhibitions, restaurants, gaming rooms and in many more places.
Large Babushka can be constructed in any colour scheme that will be mentioned below.

TOP VIEW LARGE BABUSHKA
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FRONT VIEW LARGE BABUSHKA

RIGHT VIEW LARGE BABUSHKA
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PERSPECTIVE VIEW LARGE BABUSHKA
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3.2.4. Materials
The materials tha had been used for the construction of Babushka lamps are:
Aluminium: is one of the most commonly used materials for stamped
lighting fixtures because it is an all-around well-performing metal.
Being a quite ductile and easy to machine material, it’s reliable and
easy-to-use for any stamped product. It is a lightweight material and
has low density but high strength-to-weight ratio. Stamped aluminium
parts can be very strong.
Acrylic: is acrylic sheet that is crafted with 100% recycled raw materials
according to the European Standard (ISO 7823-1). More specifically,
had been chosen the Satinglas® from Green Cast® by Madreperla.
Its finish is velvety matte on both sides and that characteristic makes it
a very elegant acrylic. Due to the superior light-diffusing qualities, it is
perfect for lighting projects. Furthermore, it is easier to work with than
extruded acrylic (bending, gluing, thermoforming, milling). The colours
that had been choosen is customade.
Frosted glass: through the process of sandblasting or acid etching,
a clear sheet of glass turns into opaque. The glass comes out as
translucent, obscuring visibility even as it transmits light, because of
light scattering during transmission. This effect of frosting can also
be achieved with a more economical way. Either by using canned
frosted glass sprays or by applying a film of vinyl that acts as a stencil
on the surface of the glass.
There are three colour suggestions for Babushka lighting fixtures:

Teal

Dusky pink
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Burgundy

3.2.5. Babushka logo
The logo that had been designed for Babushka lamps is based on the shape of the lighting
fixture itself. We are trying to give unique shapes in our products and we want them to be
memorable. The same philosophy apllies to our products logo, too. The letters that constitute
the name of the product, we are going to present below, had been designed by using vertical
lines, circles and semicircles. These are the basic shapes that identify Babushka lamps and that
is the reason we used only them in the logo. Despite the fact that almost every letter is different
we decided to use common lengths and diameters to compose the text in order to keep the
simplicity in the complexity of the word.
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3.2.6. Packaging
WiLD and CoMFY team is sensitive to environmental pollution. Except for the eco friendly
materials we are using to manufacture our products, we also use 100% recyclable packaging.
The box is made from recycled content and as packaging is recyclable and made from
biodegradable cardboards. The cardboards and the papers that are placed in the box to
protect the product follow the same logic.
The front side of the packaging is the one that steals the show, as expected. It has a circle
without cardboard in the center, named Mystery circle, which raises questions and sparks
interest. We also wanted to have the feeling of wonder in the packaging as in the product itself
and in the logo. Inside of this circle we can see the metal base in which the cyclical lightbulb
will be placed. We also see the colour of the product from there. Babushkas logo and a friendly
text, concerning the person concerned, are written οn the front of the packaging. The colour
of the letter it depends on the colour of the product that is inside.
In the right side of the packaging is, also, written, with the same colour, the Babushka logo and
the same text. Apart from the above, there is a table with basic informations about the product
(size, dimensions, colour). Last but not least, there is a picture of the product as it will look after
the assembly.
The packaging should be functional and easy to store one on top of the other, so that it can
be easily transported in large containers or be storaged in a warehouse. For that reason, the
shape of Babushka packaging, regardless of size, is rectangle without anything that sticks out.
Finally, the idea behind of Babushkas packaging is the same for all sizes. Of course, the
dimensions, the colours and the texts are changing depending on the preferences of the
customer but the basic characteristics remains the same.
Further down, are being presented three packaging versions of the Babushka lighting fixture in
the three sizes and the three colours that have been mentioned before.
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3.2.6.1. Small Babushka packaging

Babushka logo

Mystery
circle
Table with basic
characteristics

Photo of the
assembled
product

Friendly text for the concerned
Our small babushka is almost ready
to be placed in your wall. You only
have to put the pieces together and
find the perfect spot for your new
lighting fixture.

Internal layout
of the package
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3.2.6.2. Medium Babushka packaging

Babushka logo

Mystery
circle
Table with basic
characteristics

Photo of the
assembled
product

Friendly text for the concerned
Our medium babushka is almost
ready to be placed in your ceiling.
You only have to put the pieces
together and find the perfect spot
for your new lighting fixture.

Internal layout
of the package
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3.2.6.3. Large Babushka packaging

Babushka logo

Mystery
circle

Table with basic
characteristics

Photo of the
assembled
product

Friendly text for the concerned
Our large babushka is almost ready
to be placed in your floor. You only
have to put the pieces
together and find the perfect spot
for your new lighting fixture.

Internal layout
of the package
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Epilogue
The light.
A space comes to life and acquires substance and meaning only when has been illuminated.
But, natural light is constantly changing during the day and along with these changes, the way
a person perceives, feels and experiences the environment he lives into also changes. The
emotions that are being created in human by the presence of light are many, different and
depend on the colour of the light, intensity, hue and brightness.
The perception of light.
Every person perceives and experiences light and space differently. Colour and hues, intensity
and brightness, are all characteristics of light, they can be different and varied. Each different
characteristic creates a variety of reactions from each human. Knowing these different
reactions someone can “provoke” them simply by changing the lighting.
The lighting fixture.
Artificial lighting and its proper design, are affecting the mood and the behaviour, can
intensify some activities and reduce others, can provoke reactions, regulate moods and affect
quality of life. Through this approach Babushka studied and designed. A lighting fixture that is
changeable, polymorphic, variable and aims to illuminate the space around it depending on
the varying mood of its user. This mood depends on users varied and different activities during
the day, each of which requires different lighting. Such as Babushka doll constantly reveals
the same but not identical figure one through the other, Babushka lamp, which had been
presented in the this thesis, reveals each time and through the appropriate handling a
different lighting effect.
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Annex
As mentioned in the methodology section, in order to conduct the primary research, a
questionnaire developed through the Google Form tool was used. The questionnaire was
distributed to the participants through email, Facebook and Messenger. Finally, the
questionnaire consists of 12 questions which are presented below:
1.

What is your gender?

o
o
o

Male
Female
Prefer not to say.

This question is demographic and aims to identify the sample according to the gender of each
participant.

2.

What is your age?

o
o
o
o

Under 20
21-40
41-60
61 and above

The second question examines the age of each participant in order to conduct results on the
age group to which belongs the users according to the effect that light has on them. The four
age groups are under 20, 21-40, 41-60 and 60 and above.
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3. To what extent do you agree with the following:
Fully Disagree

Disagree

Neutral

Agree

Fully Agree

The quality of light
wherever i am is
important to my
well-being.

o 		

o

o

o

o

Lighting is important
to my mood.

o 		

o

o

o

o

It makes no difference
to me what kind of
lighting is in a room.

o 		

o

o

o

o

Lighting is important
to my sense of
well-being.

o 		

o

o

o

o

The total effect of the
lighting in a room is
important to me.

o 		

o

o

o

o

The third question essentially introduces the lighting, exploring its importance in human’s
well-being and mood.
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4. To what extent do you agree with the following:
Fully Disagree

Disagree

Neutral

Agree

Fully Agree

Bright lights are
stimulating; they
make me feel
energetic.

o 		

o

o

o

o

Glittery, dazzling
lights rarely make
me dizzy.

o 		

o

o

o

o

Glaring lights give
me headaches.

o

o

o

o

o

Bright light makes
people talk louder.

o

o

o

o

o

Bright lights rarely
make me feel
excited and full
of anticipation.

o

o

o

o

o

Exposure to bright
lights during the
winter can prevent
depression or
the “winter blues”.

o

o

o

o

o

The fourth question focuses on bright lights, exploring their impact on human emotions but also
trying to gain a general sense of the participant’s view of this type of lighting.
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5. To what extent do you agree with the following:
Fully Disagree

Disagree

Neutral

Agree

Fully Agree

Soft, diffuse Iights
are soothing.

o 		

o

o

o

o

Soft lights relax me.

o 		

o

o

o

o

Glaring lights give
me headaches.

o 		

o

o

o

o

I prefer soft lighting
before going to sleep.

o 		

o

o

o

o

I prefer soft lighting
when I am alone.

o 		

o

o

o

o

On the other hand, the fifth question looks for the emotions caused by soft lighting and when it
is preferred by the participants.
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6. Please ascribe mood(s) to the following colours - Soft Colours
Calm

Comfortable

Anxious

Creative

Depression

Distress

Yellow Cream

o

o

o

o

o

o

Light Blue

o

o

o

o

o

o

Light Purple

o

o

o

o

o

o

Light Brown

o

o

o

o

o

o

White

o

o

o

o

o

o

Cream

o

o

o

o

o

o

Light Grey

o

o

o

o

o

o

Beige

o

o

o

o

o

o

The next question deals with the colors and the emotions they evoke in people. As mentioned
above, each color in the lighting causes a different feeling, so it is very important to explore this
issue. This question focuses on soft colors.
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Dynamic

Energetic

Free

Friendly

Happy

o

o

o

o

o

o

o

o

o

o

Neutral

Relaxed

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Nervous

7, Please ascribe mood(s) to the following colours
Calm

Comfortable

Anxious

Creative

Depression

Distress

Red

o

o

o

o

o

o

Ping

o

o

o

o

o

o

Orange

o

o

o

o

o

o

Yellow

o

o

o

o

o

o

Dark Blue

o

o

o

o

o

o

Deep Purple

o

o

o

o

o

o

Dark Brown

o

o

o

o

o

o

Black

o

o

o

o

o

o

Dark Grey

o

o

o

o

o

o

Accordingly, the 7th question focuses on intense colors.
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Dynamic

Energetic

Free

Friendly

Happy

o

o

o

o

o

o

o

o

o

o

Neutral

Relaxed

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Nervous

8. Which condition leads you feel more relaxed?

o
o
o
o
o

Too bright light which makes you feel uncomfortable.
Sufficient light but not makes you feel uncomfortable.
Dim environment
No light
Flicking light

The eighth question asks the participants to answer which lighting makes them feel relaxed. As
the product to be developed in the present work will place particular emphasis on relaxing the
purchaser, it was deemed appropriate to ask the reader accordingly.

9. Which condition leads you feel more able to concentrate on your work?

o
o
o
o
o

Too bright light.
Sufficient light.
Dim environment
No light
Flicking light

Respectively, the next question explores the lighting that help a person concentrate on his
work.
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10. Which condition leads you feel more active?

o
o
o
o
o

Too bright light.
Sufficient light.
Dim environment
No light
Flicking light

And the tenth question deals with the lighting that affects the person making him feel more
energetic. This will help us in designing the product to set the level that will raise the mood of
the purchase.

11. To what extent do you agree with the following:
Fully Disagree

Disagree

Neutral

Agree

Fully Agree

I would buy an lighting
fixture on which is
dimmable.

o 		

o

o

o

o

I would buy a lighting
fixture in which i can
change colour.

o 		

o

o

o

o

I would buy a lighting
fixture that can contain
some basic sounds.

o 		

o

o

o

o

I would buy a lighting
fixture in which I could
adjust its operation from
the mobile.

o 		

o

o

o

o

Finally, the questionnaire closes with the eleventh question which essentially invites the participant to show his interest in certain features that seemed interesting to the designer to use in his
product.
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Thank you!
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