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INTERACTIVE LIGHTING IN PUBLIC SPACES 

 

Introduction  

The aim of this paper is to explore the context in which the interactive lighting is being 

developed in public spaces; how the economical, social and cultural factors are involved; and the 

importance of the technology and the new trends. 

The purpose is to understand how these installations can modify the spaces and the social 

behaviour; and think about the role of the designers in the lighting industry. 

 

Definition 

If we have to classify the different forms 

of lighting according to the degree of user’s 

participation, we would obtain three 

categories: 

 Prescriptive: It is the type of lighting 

that is previously conceived. The 

actions of the user can only activate 

and deactivate it. 

 

 Responsive: Only the non human 

agents can determine the 

percentage of the output emitted by 

the luminaire. For example, the 

daylight: the higher the daylight is, 

the lower the artificial illuminance 

will be. 

 

 Interactive: The lighting system 

generates different responses to 

different stimuli. It can respond to 

multiple factors, but 

human participation is the key to 

make it interactive [1].  One or more 

users have to transmit movements, 

make sounds, send digital signals or 

even make changes in the 

environment, to produce an 

alteration of the emitted light.  

 

 Public lighting and lighting festivals 

Since the invention of fire, human beings 

have used different elements to generate a 

constant source of lighting. Although there 

are records of fittings found in the 

Mesopotamia dating from 7000 BC, street 

lighting is much more recent. 

The first record can tell us that it was in 

the year 1524 in France when an ordinance 

established that each house should place a 

luminaire on its door. But it wasn't until 1880 

that the first electric street lighting network 

was installed on the streets of Europe [2]. 

The history of the lighting festivals is not 

very different. Until today, it's not clear 

when or how the Chinese lantern festivals 

began, but we can assure that for over 2000 

years people from different communities 

have been gathering to celebrate and enjoy 

the nights [3]. 

During the late nineties, the first lighting 

festivals as we know them today were 

created. They were organized by the cities' 

councils, associations or private companies 

with the aim to highlight their architectural 

heritage, make their animation program 

stand out and transform the nocturnal 

landscape [4]. In the past few years, the 

lighting festivals had grown exponentially. 
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Nowadays, these events not just take place 

in the capitals of the world, but also in many 

small towns where people of all ages wait 

the whole year to enjoy the lighting shows. 

 

Social and cultural context 

After decades of fights for human rights, 

the society has evolved, allowing a diversity 

of family models and diminishing 

stereotypes. 

With this transformation, the way of 

working has changed too. At present, most 

people do long journeys to work, reducing 

their leisure time. Meanwhile, the facility of 

the virtual communication and all the 

electronic entertainment that we have at 

our disposal, reduce the need to leave our 

homes to socialize. This is more accentuated 

in large cities, where distances are greater 

and where at night the insecurity can be 

perceived.  

The way we shop has also changed since 

the emergence of the e-commerce in the 

recent decades. With the ease of shopping 

online, many shopping centres have begun 

to lose visitors and even many of them have 

been converted into different kinds of 

spaces like bookstores, medical centres and 

auditoriums. In the need of avoiding large 

empty spaces, the future vision is to change 

the idea of a shopping centre as a passive 

place to go shopping, to an engaging place 

to do different activities and where people 

can experiment and find entertainment [5].   

In a context of easy access information 

and digital communication, the companies 

try to generate empathy and transmit 

emotions to get the customer's attention 

and obtain a better position in the 

market.  We are facing the era of 

experiences [6]. 

 

Economic context 

In order to generate new jobs, the night 

time economy is developing rapidly. The 

larger cities are incorporating a model of 

24/7 where the wide range of services 

attracts tourists and locals. 

From pubs to hairdressers remain open 

from 6pm to 6am in order to increase the 

consumption and state revenues. The night 

time economy is orientated towards services 

and experiences. It allows the residents to 

spend leisure time after work, possibly 

meeting friends and going to the cinema or 

a restaurant. In addition, this tendency 

benefits the transport system directly, as the 

rush hour decompresses [7][8]. 

With this new vision of the city, the night 

time economy means a strong base for the 

development of lighting in public spaces, 

specially the interactive lighting. 

 
E-commerce is the activity of buying or selling of products 

 services or over the Internet. 
London underground night service advertisement. 
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Technological context and Smart Cities 

There is no doubt that one of the most 

important technological developments in 

the lighting field is the creation of the LED. 

LED luminaires have facilitated the 

development of the lighting industry, being 

able to replace most traditional lamps. On 

their advantages list we can find high 

efficiency, low energy consumption, long 

life, high quality, low maintenance costs, 

minimum heat generation, instantaneous 

ignition and impact resistance. 

In a world where efficiency and savings 

go together with the lighting, there are all 

sorts of controls that limit the consumption 

and even help to reduce the light pollution. 

In addition to the classic controls that allow 

us to modify the intensity of light (such as    

1-10V and DALI), we can find infrared sensors 

that detect the movement of bodies that 

emit heat; radar sensors that measure the 

change of frequency produced by 

something interfering between the emitter 

and receiver devices; daylight sensors that 

adjust the lighting according to the amount 

of sunlight perceived; and even clock 

controls that allow us to set a change of the 

colour temperature or lighting levels during 

the day [9]. These tools allow us to develop 

complex lighting schemes adapted to each 

user. 

Furthermore, electronic devices can help 

us to manage all these controls. Through 

their screens it is really easy to modify the 

ambient lighting, program different scenes 

and even calculate the electricity 

consumption. 

Many studies have been conducted on 

the usage of public roads at different times, 

exposing the waste of energy generated in 

the early morning and light pollution that 

affects our environment [10]. This is the 

reason why the development of Smart Cities 

is imminent. 

 

 

Through the controls added to each 

luminaire of the existing lighting network, 

information related to weather, traffic, use, 

air quality, sound and water level is collected 

to know the requirements of each area and 

provide solutions to the users. The purpose 

of Smart Cities is to create cities that use 

their resources efficiently and sustainably 

and that are friendly to all their users and 

the environment. In this way, for example, 

the lighting is activated by the movement of 

passers-by and the traffic lights can be 

modified to regulate the traffic flow if an 

accident occurs. In addition, all the 

information collected is sent to the users so 

they can check the status of the traffic, 

where they have a place available to park 

and where they can charge their electric 

vehicles. Among other advantages, this 

system allows, for example, to determine 

when it is necessary to irrigate a park (from 

the information on the weather) and even 

to improve the garbage collection system by 

connecting with the collection companies 

and notifying when it is necessary to empty 

the containers [11]. 

 
Smart Cities connect every aspect related to the community. 
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Role of interactive lighting in public spaces 

Street lighting and its effect on humans is 

a matter of interest. It has been proven that 

when streets get dark, the perception of 

anonymity increases and, as a result, the 

tendency of egocentric behaviours rises. In 

the same way, when the spaces have a 

higher level of artificial lighting (without 

being overlit) the crime rates and the 

perception of insecurity decrease 
[12][13][14][15].   

With the creation of innovative 

technologies that are efficient and save 

resources, with centres that need to be filled 

to stimulate the economy and with a society 

that loses the interest to leave the comfort 

of their home, interactive lighting can inspire 

and connect the community. 

Participation is very important because it 

produces a positive impact by reinforcing 

the sense of belonging. When we feel proud 

of the place we live, we also become 

observers of each other; we care more 

about the place and our sense of 

responsibility increases [16].   

The growth of the night time economy 

boosts the generation of experiences, an 

ideal framework to develop interactive 

lighting. These lighting experiences emerge 

to add value to the site and to be the 

messenger between public places, drivers 

and pedestrians. It is very important that the 

installation is designed according to the 

space and the people that circulate it, 

respecting the architecture, history and 

activity of the place in order to be well-

integrated without disturbing the 

neighbourhood. 

 Interactive lighting installations are 

highly connected with arts and design. 

Therefore, there are different messages and 

intentions behind them. 

Sometimes, the main objective is to 

associate innovation or novelty to a specific 

brand. But, if the design follows function, 

this means, if the designer solves certain 

problems of a specific area, the results are 

unique because they can be easily 

understood and integrated with the place. 

 Currently, around the world, there are 

not many permanent interactive lighting 

installations within public spaces. In 

consequence, many people are not aware of 

their potential and they reduce their value to 

something purely aesthetic or even 

extravagant.  

In the near future, Smart Cities will bring 

us exhaustive information about the use of 

public spaces, helping the interactive 

lighting installations to integrate with them.  

Movement, reaction, play and 

communication are the main elements of 

these lighting installations. They can:   

 modify pedestrian circulation to 

certain areas of the city, 

 raise awareness about 

environmental issues, 

 provide perception of security, 

 promote ideals, 

 promote social values, 

 inspire and change the mood of the 

passers-by, 

 provide information about the place, 

 give aesthetic appeal, 

 consolidate historical-cultural sites, 

 bring the community closer, 

 create new shopping centres, 

 encourage the idea of belonging, 

 create meaningful experiences. 

 

 

Regulations and Environment 

Permanent interactive street lighting 

installations should be regulated. Like any 

other outdoor lighting scheme, there are 

many factors involved, where the most 

affected is the environment. 
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Increasingly excessive illumination in 

outdoor spaces, make it difficult to 

contemplate the stars from any part of the 

city. But, what is more important, it affects 

the growth of certain plants and the 

development of many animal species, 

modifying the entire ecological system. The 

artificial sky glow is causing problems with 

migration, reproduction, foraging and 

shelter of birds, insects, turtles and bats, 

among others [17][18]. That is why it is 

absolutely necessary to collect information 

on the use of public spaces, in order to limit 

street lighting. The study and planning of 

the cities are essential to collaborate with 

the normal development of the ecosystem. 

 

Case studies 

The aim of this section is to explain 

different cases of interactive lighting 

installations in public space and analyse 

them to understand the benefits they can 

bring to the community.  

  

Sky glow seen from the top of a hill. 
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STORY WALL - ÅF Lighting 
Eskilstuna, Sweden  
Street lighting 

 

In a tunnel that crosses the train tracks in 

central Eskilstuna, the theory of colour by 

addition has been applied to create a playful 

path. From the outside, it seems to be 

illuminated with white light, but when 

visitors step in, their shadow is projected in 

three silhouettes of different colours: cyan, 

magenta and yellow. 

Every individual becomes part of the 

lighting design and their movements, in 

combination with their distance from the 

walls, modify the appearance of the       

space [19]. 

 The installation is very simple and cost-

effective. A series of green, red and blue 

luminaires were installed along the tunnel in 

order to create a unique effect: the 

presence of pedestrians "break" the white 

light revealing the colours that compose       

it [20]. 

With a small investment, it was possible 

to create a safe path that adults and children 

like to use to make different shades. In turn, 

it does not interfere with the appearance of 

the area and also provides positive identity 

to this important entry of the city. 

This example shows that controls are not 

essential to produce a response from the 

passers-by and that it is possible to create an 

intimate, playful and shared space where 

neighbours can interact and feel part of it. 

  

Eskilstuna tunnel entrance. 

Projection of the coloured luminaires. 
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LIGHT CREATURE - Estúdio Guto Requena 
São Pablo, Brazil 
Façade lighting 

 

In a hotel located on an iconic avenue of 

São Pablo, the façade was redesigned to 

attract the views during both, day and night. 

With the intention of making this "creature" 

part of its environment, it was decided to 

use two different colour palettes to show 

through the light, levels of noise and 

atmospheric pollution produced by the 

surrounding traffic [21].  

The sensors installed can measure the 

noise of the cars that circulate on the road 

and all the pollution caused by them. Then, 

through a series of RGB linear luminaires, 

different colours and intensities of the light, 

show on the façade the variations of the 

environment [22]. 

In addition, the building is connected to 

an app that can be downloaded to interact 

with it. Pedestrians can communicate with 

this Light Creature by voice or by finger taps, 

and patterns can be drawn on the phone’s 

screen to see them reflected on the façade. 

 

 

It should be noted that this hotel is 

located in an area with many bars and 

restaurants, so it contributes to the night 

time economy by creating a new experience 

in a public environment. 

This poetic and functional system 

encourages changes in real-time. The origin 

of this installation seems to be commercial, 

but the designers succeeded to identify a 

problem and communicate a message. 

Therefore, the second objective is to create 

more awareness about how our actions can 

affect the world in which we live and to 

propose a change in the way we commute.

  

Touch and voice command on the smartphone. 

Façade of the iconic Hotel WZ Jardins. 
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SWING TIME - Höweler + Yoon Architecture 
Boston, USA 
Luminous object 

 

As part of an urban experimental project, 

swings of different sizes that emit light were 

installed in a large park in Boston to create 

an area for socialization. This playground 

invites people to use the swings individually 

or in groups with the particularity that as 

they swing back and forth, the light changes 

from blue to pink returning to a dim white 

light when the swing is static [23]. 

Each swing is formed by two pieces of 

polypropylene in the shape of ring. It 

contains an accelerometer that measures 

the acceleration of the force applied, RGB 

fittings and a microcontroller that allows the 

emission of white light once the swing 

decelerates [24]. 

This installation manages to create a 

night playspace. Although this is an 

experimental project, it is very clear how a 

public space that is not functional at night 

can be transformed into a shared space that 

brings the community together, while 

allowing new experiences and improving 

night time economy. 

 

  

Glowing swings. 

People enjoying the playground at night. 
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NATIONAL STADIUM – Claudia Paz Lighting Studio 
Lima, Peru 
Public building lighting 

 

The National Stadium is a public sports 

venue that promotes pride and emotion of 

the fans every time an event takes place [25].  

In 2011 it was remodelled and expanded 

to receive more people. RGB fittings were 

installed around the façade of the building, 

with the aim to show different colours and 

intensities while interacting with the public. 

The intention behind the design is to reflect 

all the emotions that fans have when they 

see their favourite team [26].  

The design is based on a system that 

gathers the noise levels of the crowd in real 

time and translates the audible signal into a 

visual map that is displayed on the façade's 

lighting screen [27]. 

With this installation, the stadium 

becomes "transparent", showing people 

who are outside what is happening inside. In 

this way, designers worked to reinforce the 

union of the community, strengthening the 

idea of teamwork and defending common 

values. 

   

Façade of the National Stadium of Peru.  

National Stadium seen from the motorway. 
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Conclusion 

The cities were originally conceived to 

work during the day time but as the society 

evolves, the need to use them during night 

hours has increased. With the large 

migration of people to the urban areas, it is 

important to improve the quality of life. That 

is why the idea of creating dynamic, 

productive, inclusive and safe urban areas 

motivates the designers to rethink the 

purpose of the cities and their lighting.  

The economical context and the 

emerging technologies confirm that the 

conditions are set to allow permanent 

interactive lighting installations in public 

spaces. The designers have the challenge to 

bring lighting beyond aesthetics and 

become communicators and cultural 

modifiers through the countless tools and 

workspaces they have.  

The results can be enhanced if working 

together with architects, sociologists, city 

planners and engineers, because from 

different perspectives and specializations, 

extraordinary scenarios can be materialized. 

Currently, the greatest limitation for 

outdoor lighting is the coexistence with the 

ecosystem. However, new technologies 

bring new materials and a better 

understanding of how the light can be 

controlled [28]. In any case, it is important to 

think of interactive lighting as a replacement 

of prescriptive lighting and not as an 

additional feature. Resources like reflective 

surfaces, phosphorescent paints, 

photosensitive materials and smaller, 

efficient and well-designed luminaires that 

direct the light where is needed, help to 

shape a new concept of public spaces. 

It is essential to differentiate the 

prescriptive and responsive lighting from 

the interactive lighting, because it is 

precisely the interactive attribute that 

makes  people feel like actors on a stage 

rather than observers. This produces an 

engagement with the communal place and 

the strangers, allowing the people to feel 

unique and part of a group at the same time. 

The public interactive lighting is an 

amazing form of functional art. It brings 

inspiration and emotions to the community, 

improves the mood and stimulates the 

imagination. Through  these installations we 

have an infinite source of collective 

creativity that enriches the culture. This 

affects our perception of what surround us, 

influences our behaviour and aids to shape 

our personality. 

The development of the public 

interactive lighting can build distinctive cities 

and generate more specialized and creative 

jobs while broadening the horizons of the 

lighting industry.   

With all this knowledge we can now think 

about the public spaces as a blank canvas 

waiting to be considered as the next form of 

expression through light. 
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