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Sustainability versus human perception is one of the trending topics in
the field of lighting design. Considering the current scenario, opting for
sustainable solutions is no longer a choice, but the need of the hour. In
spite of the necessity to go for sustainable solutions, there is always an
ambiguity regarding the response of the people towards it. The motive
behind this project was to experiment with sustainable, energy efficient
lighting solutions by using lighting controls and discover if it works well
with the people, providing the scope for implementation in the long run.
This involved analysis of the influence of lighting control over users in an
urban environment, thereby developing guidelines for the utilization of
lighting control systems in the best possible way. The focus of the study
was based on evaluation of test scenarios for a stretch of temporary
street lighting installation with lighting controls and obtaining the feedback
from user experience in terms of human perception, safety and
comfortability. The objective was to determine how to control urban
lighting with comprehensive lighting strategies and derive results leading
to the proposals, possibly multiple, for the lighting control strategy.
Energy use formed an integral part of the results derived.

The evaluation indicated that people responded positively towards the
use of lighting controls in an urban environment and were satisfied in
terms of human comfortability, perception and safety. Also, by the usage
of lighting controls, the energy savings vary within a range of
approximately 18% to 42% when compared with the stable LED lighting
solution without using lighting controls.



KUNGSHOLMS STRAND - Advanced individual control of outdoor lighting

2.1 PROJECT BRIEF

The project was proposed at the Energy Agency and aimed to develop
ways towards energy-efficient lighting.

With changing times and the world moving towards sustainable and
energy-efficient solutions, it is important to take some initiatives in the
direction of energy-efficient technology. Energy-efficient light sources such
as LED in combination with advanced technology are expected to reduce
the electrical consumption to half as compared to the conventional
solutions. With this test installation and its results, the project can inspire
other municipalities and certainly can speed up their work to switch to
energy efficient lighting, hence creating better sustainable environments
for people.

As a part of this proposal, technology for advanced control of outdoor
lighting was intended to be tested and evaluated along a pedestrian and
bicycle path in Stockholm (Kungsholms strand). The experimental site was
chosen along a stretch of 750 metres constituting of a total of 34 street
light poles housed with new LED fixtures and were installed with modern
lighting control systems. Technical assessment (energy savings, reliability
etc.) was aimed to be related as to how users perceive visual quality,
safety and security in the space with these lights.

The idea was to develop different management and control strategies for
individual lighting control (per fixture), test and evaluate them. For
example, one of the strategies was to use presence control system with
comparatively reduced levels of illumination in absence of people/traffic.
The project is carried out in collaboration with Municipality of Stockholm
city- Stockholms Stad (property owner), Fagerhult (lighting solutions),
Tritech (control technology specialist), Sustainable Innovation — Sust
(project management team) and the Lighting Laboratory from Kungliga
Tekniska hdgskolan- KTH University.



2.2 PROJECT PARTNERS

|. Fagerhult

A Sweden based company, and is one of the leading lighting groups
across Europe. They deal with creating modern products and exciting,
energy-efficient, environmentally-adapted lighting installations,
successfully integrated into their individual environments.

Role:
- Lighting expertise
- Developing products / solutions as per the project requirements.

- Delivering products / solutions on time.
Il. Tritech

Tritech is involved in the development, management and production of
industrial products in the field of M2M (machine to machine).

Role:

- Development and adaptation of the control system for individual
control and presence control.

- Operation and support of control systems during the project period.

[1l. Stockholm stad and Trafikkontoret

The Municipality of Stockholm deals with the city development and
refurbishing.

Role:
- Construction owners and specifying requirements for lighting solution.
- Responsible for the current installation supervision.

- Concerned organisation in dealing with the public.

IV. Sust (Sustainable Innovation)

Sust is founded by leading companies in collaboration with the Swedish
Energy Agency. Sust deals with sustainable energy solutions with leading
companies, entrepreneurs and researchers aiming for direct results,
environmental benefits, cost savings and energy efficiency.

Role:

- Project management and coordination of project

- Research expertise and research contacts

- Administration of grants from the Energy authorities
- Evaluation (planning, implementation and reporting)

- Common external communication about the project.
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The project was proposed at the Energy Agency and aimed to develop
ways towards energy-efficient lighting. As a part of this, the proposal
involved the idea of controlling LED luminaires with lighting control
systems in an urban environment as an experimental test installation. The
project goals can be defined in the following points:

e A presence control system in combination with LED makes it possible to
reduce energy consumption considerably by control of lighting

levels. While there is a risk that controlling the environment in itself defeats
the purpose of creating a secure and transparent environment, project will
examine how governance should be designed so as not to jeopardize the
safety of users comfort.

e Technology assessment (energy savings, reliability, etc.) will be related
to how users perceive visual quality, safety and security.

¢ For the pilot project involving lighting control, the idea is to provide a
saving potential between 40-60% of energy use, compared with the old
traditional system (high- pressure sodium lamps). By installing

an intelligent lighting control that reduces lighting levels at night, is
estimated to reduce more than 30% for the remaining energy. All of this is
aimed without compromising on the road users’ perceived comfort. Such
comparative analysis is carried out via interviews with the users in the
space.

¢ The evaluation/outcome of the project will be used as a basis for opting
among sustainable options for energy efficiency.

¢ The evaluation will lead to strategies (possibly multiple) for illumination
of the path that meets the balanced energy-efficiency, economy and
comfort of road users (security, safety, visual quality). This would be done
in two parts — by technical evaluation in terms of comparisons of energy
consumption calculations and visual evaluation — by interviews from the
people and processing their responses regarding vision, safety and
security in the environment.



KUNGSHOLMS STRAND, STOCKHOLM

Studying the site of the installation provides a ARGl -‘ e st ,('2"...‘...1;‘5? e
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The following points would be discussed in the site analysis:

1. LOCATION

2. SURROUNDINGS

3. GENERAL ATMOSPHERE AND VANTAGE POINTS (VIEWS)
4. USERS

5. ACCESS POINTS TO THE SITE

6. MOVEMENT

7. PEAK HOURS/ TRAFFIC

Q KUNGSHOLMS STRAND AREA

I S|TE STRETCH




1. LOCATION

The site is located at Kungsholms strand, Stockholm.
Kungsholms strand is a street in the district

of Kungsholmen in Stockholm. It stretches till
Kungsholmen on the northern side, along Barnhus
Bay and Karlberg Sea.

Stockholm Central is at a very close proximity to the site,
and the installation stretch is in the central area of
Stockholm. The site under analysis is a pathway along
the water side for pedestrians and bicyclists. The length
is marked with bold red colour in the (Fig 3.7) and (Fig
3.8). The major junctions are the intersections on the
main road of St.Eriksgatan and that on the
Kungsbronplan main road. The junctions are marked on
the adjacent map with blue colour in the (Fig 3.8).

SITE ANALYSIS
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(Fig. 1.3) Kungsholms strand, Google map
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(Fig. 1.4) Kungsholms strand with site features
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2. SURROUNDINGS

The test lighting installation is along the water side, lined with thicker
vegetation (trees) on one side (Fig 3.9) as compared to the other side. The
side which has the bank of the water stream has lesser trees and small
shrubs. The pathway accommodates benches at regular intervals along
the whole length for people to sit by the waterside and relax(Fig.4.0) There
are a few buildings around the site stretch, consisting of residential and
commercial nature. Over head bridges for motor vehicles and pedestrians

(Fig. 1.5) Photograph showing the installation site

are built over the stream (Kungsholms strand) indicating the roads can be
seen at a higher level with respect to the installation pathway.

3. GENERAL ATMOSPHERE AND VANTAGE POINTS (VIEWS)

The atmosphere has a good ambience, with view of the water body and
city elements on the other side of the bank. The pathway is very busy
usually on working days and comparatively has lesser traffic on weekends.

4. USERS

Pedestrians and bicyclists are the broadly classified categories when
based on the frequent type of users on the road. Otherwise, considering
various activities, the users of the space are pedestrians, walkers, joggers,
dog-walkers, bicyclists and parents with their babies in the prams. Mostly,
the pathway is used as a link between the users’ source and destination

places. Mostly, the purpose of taking the route is:

a. Commute to/from work

b. Exercise in the form of jogging, brisk walking, taking the dog for a walk

c. Casual strolls, recreation and relaxation.



5. ACCESS POINTS and JUNCTIONS

The various access points and junctions are marked in the (Fig 3.9) indicating the
number of points how people can approach the place.

6. MOVEMENT

The movement along the side is considered mostly linear, with clearly distinguished
tracks for pedestrians and bicyclists. There is just one Y-junction along the
installation, allowing people to divert their movement from the installation stretch

when required.

7. PEAK HOURS OF TRAFFIC

The hours for the traffic observation are considered from the time of the lighting
installation being turned on. Based on the observations at the site, the traffic is heavy
from 18.00- 21.00, although it is comparatively much lesser on weekends. Friday
evenings and nights were busier among the rest of the week. The traffic gradually
reduces after 21.00 till midnight and is sparse after midnight.

8. GENERAL OBSERVATION IN TERMS OF LIGHTING

Apart from the light from the lighting installation, the other sources or lighting

elements on the site were:
Light reflections from the water body (Fig. 4.1)
Light impression from the presence/absence of dense vegetation and tree foliage
City lights visible on the other side of the water body (Kungsholms strand) (Fig.4.1)

Light from the public lighting from the overhead road, bridges, on the wall under
the bridge (Fig. 4.2)

Light from the surrounding buildings.

(Fig. 1.6) Photograph showing reflections of light in the water and city
lights on the other side of the waters of Kungsholms strand

(Fig. 1.7) Photograph showing the lights washing the walls under the bridge



ECHNICAL INFORMATION FOR INSTALLATION

® GENERAL INFORMATION

INFORMATION

In the (Fig. 1.4), the green dots broadly represent the installation poles with
new LED light fixtures. A total number of 34 poles were installed with the new
fixtures over a stretch of 750 metres.

TECHNICAL

e NEW LUMINAIRE

—

(Fig. 1.8) Kungsholms strand installation with new LED light fixtures

INFORMATION
NAME: Azur LED
LED 2000 Im

FEATURES: Luminaire with LED and DALI communication

(Fig. 1.9) Installed new LED light fixture from Fagerhult




® SENSOR FOR PRESENCE AND MOTION DETECTION

E13 031 15

» Motion detector with 200 ° coverage angle for convenient switching on the lights

* Prevents incorrect operation because of to the built-in switch

*Test function / automatic operation

» Convenient plug connection for quick and easy assembly

* Double membrane gland for cables

» Connection terminal with large terminal compartment and the cable entry at the top, underneath or on
the back

* Quick-connect terminals for the connection of protective conductors included

 Adaptation of the detection zone and range with the rotary and flexible ball and socket technology

* Protective cover with bayonet mount for positioning elements. Prevents accidental parameter settings (Fig. 2.0) E13 031 15
and protects against the elements

» Wall mounted

*» Special socket for mounting in the interior, respectively. outside corners are available as an accessory

Technical data ﬂ\\
Voltage: 230V ~ 50Hz
Coverage angle: 200 °, the sensor horizontally rotatable + 90 °

Range: about 12 m at an installation height of 2.5 m
Range Adjustment: Mechanically through bending of the ball, max 80 °

Adjustments: Mechanically by setting controller
Switching capacity: 230 V ~ 50 Hz (Fig. 2.1) E13 032 03
Time setting: Approximately 4 sec. - 10 min.

Brightness: Approximately 2 to 1000 lux

Permissible ambient temperature: -25 ° C... +55 ° C

Protection: IP44 Protection class: Il

Control Brand: TUV Sud

Installation: Wall mounting.

Material in housing: UV stabilized polycarbonate

11



RF box

_ «—The sensor
mounted on
the pole

(Fig. 2.2) Control equipment and sensor positioned on the pole
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(Fig. 2.3) Illlustration depicting the range of the sensor
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® [NSTALLATION DETAILS

Mounting plate with
embedded RF unit

Cable between the RF
module and the connector
space in the post

Cable between sensor
and RF module

[
»

Mounting plate

l l ~ Sensor mounting portion

(Fig. 2.4) lllustration showing the installation details

® SENSOR AND RF DEVICE PLACED ON POLE

Terminal Space for
connection between
valve / fuse / RF module

<

(Fig. 2.5) lllustration showing sensor and RF device placement on pole
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® FUNCTIONALITY OF THE SYSTEM

LIGHT POLES - COMPONENTS and HOW DOES IT WORK?

Each lightning pole contains the following equipment:

1. A luminaire — using LED as light source which has a maximum power of
24W.

(Fig. 2.6) LED source
2. A DALI controller — used to set different brightness of the luminaire.

3. A movement detector — (PIR) detects people. Actually it detects objects
that are warmer than the surroundings and that moves.

(Fig. 2.7) Movement detector module

4. A controller — the unit that controls the lightning power. The controller is
a Meshnet radio unit from Tritech. That unit consist of the following parts:

(Fig. 2.8) Controller and its parts

o A DALI master — that can communicate with the DALI
controller close to the luminaire and order different brightness
of the luminaire.

o A short distance radio — used to communicate with other
luminaire poles and with a master node. Each radio node has
an identity (serial number) so that it can be addressed. The
radio uses 869 MHz.

o Control logic — that controls the installation.

Working : The functionality of the system is rather simple. During the
night, each pole normally uses low power lighting. This not only saves
energy but also gives a less lit - up surrounding. If a pole detects presence
of a person (from the movement detector), it lights itself up and also sends
out a radio message to a specified number of surrounding poles. Each
pole listens for such a radio message, and when it receives a radio
message containing its ID, then the pole changes to a higher intensity of
light (higher power). The pole stays in this higher power state for a pre-set
time interval, after which it reverts back to its low power state.

14
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e CONFIGURATION Time with high power level — time (in seconds) that high power should
remain if there is no new presence detection.

The system has a number of configurations that controls the behaviour of Which neighbor poles to light up — a list of neighboring pole identities to
the system. be sent out in the radio message at presence indication to light up
neighbouring poles. Note that this list is different for each pole because

High intensity power level — In this system a scale of 0-10 is used. 0 each pole has different neighbours,

means no power (off) and 10 is full power. These levels are converted into
levels used by DALI (0-255) using the following conversion table:

o EXAMPLE OF THE SCENARIO CONDITION

Level DALI level
0 Assume the following set-up and example to visualize the functionality

of the system.

170
195
210
221
229
235
241
246
250

254 (Fig. 3.0) Graphic describing example of a scenario situation
(Fig. 2.9) Table showing the DALI conversion table PY

O O|N|o|o|dh{W|N|FL|O

[N
o

Numbers in the picture indicate the addresses of each lightning pole.

High intensity power level - The choice of high level to use can be set ® A person is moving close to pole 3. The PIR activates and sends a

and changed individually for each pole and also individually for each hour message to the control unit.

of the day. This means that if a system normally uses level 10 (highest

possible level) at presence during the evening, a different and lower level

(like 8) can be used at non peak hours, like between 0 — 4 in the morning.

This is one of the ideas to save even more energy. ® This radio message is received by all poles (#1 - #8). Pole #1 and #5 -
#8 finds that message is not for them and does nothing.

® The control unit sends a radio message saying: “Please light up pole
#2, #3, and #4” (itself and the closest neighbours).

Low intensity power level — a level of 0-10. Can be used in the same
way as high intensity power level.

15



Pole #2 - #4 finds that message is for them and lights up the pole for
a preset amount of time (typically from 60 or 120 seconds). Note that
pole #3, the one transmitting the message, also receives its own
transmission and reacts to it.

Each pole that detects the radio message will re-transmit it again —
but only once. This extends the radio range area.

If the person moves closer to pole #2 — it will do a similar
transmission saying “Please light up pole #1, #2 (own), and #3”.

After a certain amount of time, the pole will return to low power again.

This timer is restarted every time the pole receives a radio message
to light up to high power.
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ROJECT EVALUATION

Since the start, the aim of the project has been to go for energy-efficient solutions but without jeopardising on the road user comfort. In order to study both the
aspects, the evaluation methodology was carefully devised after thorough discussion. As user comfortability and energy issues, both formed the integral part

of the project, both these aspects could be classified into the following categories:

VISUAL EVALUATION TECHNICAL EVALUATION
USER RESPONSES ENERGY CONSUMPTION
‘ - LUXLEVELS \
- LUMINANCE CONDITIONS

(Fig. 3.1) Evaluation process

17
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A questionnaire was formulated in order to gather responses from people and the results from the questionnaire were obtained by questioning the people
using the Kungsholms strand pathway. The results will be analysed in the pie chart, bar graph format and will be expressed in percentage values. In total, 105
people were questioned, 41 female and 64 male. Both men and women were equally willing to participate, though the percentage of men using the stretch
was comparatively high. The pathway was actively used during the stipulated time of the survey (20.30hrs- 23.30 hrs), though the traffic does vary from
working days to weekends; high to low respectively. It is mostly used for jogging, brisk- walking, pedestrians, taking the dog for a walk, bicycling and casual
strolls, when ranked by the order of priority. It was not very difficult to get the people to participate during the initial weeks, but later during the last 3 weeks of
the interviews, it was difficult to approach people and ask them to participate in the survey. This sudden drop in the participation from the people was possibly
subjected to the change in weather conditions. Also, during the survey over 5 weeks, the most challenging thing was to stop the joggers and ask them to
participate. The age group of 20-40 and 40-60 were the ones positively willing to help with the survey. Some of them did have some useful insights when
discussed about lighting.

Before starting with the interviews with the public, a test group of 10-12 people visited the site for preliminary discussion in order to discuss the choice of
lowest light level for the installation. The test group comprises of Lighting engineers and specialists dealing with accessibility in public areas, both from the
municipality of Stockholm and also the people belonging to the project group. The light levels for the light poles can vary within a range of level 1 to level 10.
The lowest light level was chosen as level 5 based on the visual judgement by the test group.

NOTE: In the following cases from now on, ‘Level 10’ means 100% light output of the luminaire with lux level of 100 lux.

‘Level 5’ means 50% of the light output of the luminaire with lux value of 54 lux.

‘Level 8 means 80% of the light output of the luminaire with lux value of 82 lux.

In LOW POWER LEVEL column: (7 for first 3) indicates 3 end poles from either side of the installation are always on low power level of ‘level — 7’ and not on

‘level -5; unlike the rest of the poles. The end poles ( at the entering points of the installation) were kept on level — 7 and not on level — 5 to maintain higher
brightness levels while approaching the place, making it more inviting for the user and make him/her feel safe while entering into the space.

18



Five scenarios were designed to be implemented over a period of 5 weeks. The idea behind the formulation of scenarios was to test the extent of the
possibilities with lighting control systems; ranging from the most basic scenario (with no presence control system and maximum power level of 10) to the
extreme scenario with lighting control and short timer settings- both with maximum power level of 10 and lower power levels of 8.The aim was to test how far
could we go with the scenarios to save energy and compare which could be useful for the design of options for the future scenarios. The following section
gives a brief idea about each of the scenarios:

Scenario #0 - All poles on at maximum level 10 with no lighting control operation.

Scenario #1 - All poles on at maximum level 10 (except for end 3 poles at level 7) with 120 seconds timer settings.
Scenario #2 - All poles on at maximum level 8 (except for end 3 poles at level 7) with 120 seconds timer settings.

Scenario #3 - 7 poles (3+1+3) on at maximum level 10 with 120 seconds timer settings. This scenario was designed specifically with respect to the
movement of the user in the space, and the light following him/her. In scenario # 3 and scenario #4, only 7 poles out of the whole 34 poles were programmed
to control from highest to lowest light level by presence control system depending on the position of the user, although all the poles are installed with the
sensors. Hence (3+1+3) indicates three poles before the current position of the user+ current pole + three poles after the current position of the user.

Scenario #4 - 7 poles (3+1+3) on at maximum level 10 with 60 seconds timer settings. This scenario also was designed specifically with respect to the
movement of the user in the space, and the light following him/her, but with much shorter timer settings in order to test the extreme limits for experimentation
with the lighting control system.

The following scenarios were summarised and represented in a tabular format after a discussion with the project team:

Scenario Low Power level High Power level Number of poles Timer setting (sec)
#0 10 10 All -No -

#1 5( 7 for first 3) 10 All 120

#2 5( 7 for first 3) 8 All 120

#3 5( 7 for first 3) 10 7 (3+1+3) 120

#4 5( 7 for first 3) 10 7 (3+1+3) 60

(Fig. 3.2) Table showing all the scenarios

19



QUESTIONNAIRE INFORMATION

As part of the project evaluation, a standard questionnaire was formulated keeping in mind criteria needed for evaluation of each of the scenarios. The
questions concentrated on human vision, safety and perception and included range of ages, genders and the mode of transport by the users to provide
comparisons in relation to the lighting situation.

There were 5 different scenarios over a period of 5 weeks (each scenario was retained for a week) starting from first week of October (05-10-2012) to first
week of November (04-11-2012). It is to be noted that there was no snow during this period of survey; the weather was either windy or rainy most of the days.
The trees had good foliage for the initial two weeks but from the third week onwards the trees had shed the leaves broadening the field of vision for the users.
All these conditions are assumed to have affected the responses from the people while answering the questionnaire. The interviews were taken between
20.00 hrs — 23.30 hrs every week. A minimum number of 21 responses from the users were collected for each scenario. Light output levels, the timer settings
for the control system and the number of poles were the varying factors for the scenarios. The questionnaire was as follows:
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QUESTIONNAIRE

1. Male I:I Female |:|
2. Age : under20 [ ] 20-40 | a060 [ | 60+ [ ]

3. I normally use the area as: Pedestrian I:I Bicyclist I:l

4. How often do you use this road?
Rarely |:| Often |:| Regularly I:I Everyday |:|

(2-3 times/week) (4-5 times/week)

5. Do you feel safe walking this road?

Absolutely |:| Partly |:| Hardly I:l Not at all I:l

20




Is the light here enough for what you need to see?

Absolutely |:| Partly |:| Hardly |:| Not at all |:|

How do you judge the lighting situation after changing the light sources?

Very good I:I Good |:| Adequate I:l Inadequate I:I

Did you notice the new lighting situation in the area? Yes I:l No I:l

Please express in short comments about the lighting of the place; suggestions for improvement.

21
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OBJECTIVE OF QUESTIONS

Each of the questions had an objective behind it. The intentions are
elaborated as below:

Question 3 and 4 : How often do you use this road and how? As a
pedestrian or a bicyclist?

To find out the frequency of usage and mode of transport by the users.

Question 5: Do you feel safe walking this road?

This question solely relates to the feeling of safety while walking down the
road.

Question 6: Is the light here enough for what you need to see?

This question relates to the human vision and comfortability and is one of
the major aspects for the street lighting concerning the functional
aspect purely.

Question 7: How do you judge the lighting situation after changing the
light sources?

This question was an indirect approach to get responses how did the
people judge the current situation as compared to the old lights, if the
people were happy with the light levels and how did they perceive the

overall environment. The intention was to see if the light level can be
reduced, in case they agree with dimming down of light levels, so as to
save some energy wherever possible. But eventually during the course of
interviews it was discovered that about 80% of the people didn’t notice the
new changed LED light sources and thus couldn’t tell the difference in the
lighting situation comparing to the previous one. Hence all the answers
were answered by judging the current situation on the site without any

comparison. Hence from now on the question will be just evaluated as —

How do you judge the lighting situation?
Question 8: Did you notice the new lighting situation in the area?

The intention was to see whether people really pay much attention to the
lighting and notice any considerable changes in the overall picture of the
place. Also, if they didn’t feel anything negative about the change or didn’t
notice the change for that matter, in a way it suggested that they find it
normal and usual, if not anything better.

Question 9: Please express in short comments about the lighting of
the place; suggestions for improvement.

This part of the questionnaire was an ‘open - discussion’ and ‘personal
opinion’ section, where they were free to add any comments or make any
suggestions regarding lighting. The objective was to extract the thoughts/
ideas about the lighting situation, also making them feel involved in the
process. If they feel part of the process and important, then the people are
more likely to develop awareness as well as responsibility towards lighting.
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SCENARIO#0

Conditions for the scenario # 0 - The first scenario (marked in lime colour in the following chart) show the conditions for this scenario. This was a stable
situation without any sensor system activated in order to find any significant variation in the responses from people when the sensor system was activated.
This served as the basic scenario to make comparisons with later ones.

Scenario Low Power level High Power level Number of poles Timer setting (s)
#0 10 10 All -NO -

#1 5( 7 for first 3) 10 All 120

#2 5 ( 7 for first 3) 8 All 120

#3 5( 7 for first 3) 10 7 (3+1+3) 120

#4 5( 7 for first 3) 10 7 (3+1+3) 60

(Fig. 3.3) Table showing conditions marked for scenario #0

NOTE: In all the bar- graphs the results (expressed in percentages), are relative to the column in discussion, i.e. the whole column is considered as the total
100% and the figures in percentages are relative to the respective column.

Results from questions 1 and 2 - Age groups and Gender

The graph (Fig. 3.4) below shows the percentages of men and women and (Fig. 3.5) indicates the distribution of age groups of participants in percentages.
The ratio of men was comparatively higher than women. In this scenario, the age group of 20-40 formed the majority (57%) of the participants followed by that
of 40-60 (19%). The age group of above 60 and below 20 constituted 14% and 10% respectively.

67%

male

mFemale

(Fig 3.4) Pie — chart showing percentage of male and female

14%

19%

57%

m<20
m20-40
u40-60
m>60

(Fig 3.5) Pie — chart showing percentage of age groups
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number as compared to men, about 14% of them were under 20 and above 60 4 -
years of age, where as it was close to the figures with men, i.e. 57% and 15%
comprised of the age group of 20-40 and 40-60 respectively.

Male Female

16 =z

14 C_)

(=

12 - <

As seen from the bar graph (Fig 3.6), the age group of 20-40 formed the majority of 10 )

the people interviewed, followed by the group of 40-60. Out of the men who u>60 -

participated (14 in number), 7% were under 20 years of age, 57% were in the age 8 - 240-60 <

group of 20-40, where as 22% were in the age group of 40- 60 and 14% were in the m20-40 z
group of 60 years and above. Coming to the women, who were almost half in 61 m<20

[ =

)

w

-

O

oz

o

(Fig 3.6) Bar graph showing gender vs age groups

Q. 3 and 4.How often do you use this road and how? As a pedestrian or as a bicyclist?

Results - The graph (Fig 3.7) below shows the percentages of different kind of users, i.e., pedestrians, bicyclists and people who use the road for both (As a
pedestrian as well as bicycling). (Fig 3.8) shows the frequency of the users in the space.

5%
9%
mPedestrian mRarely
m Cyclist mOften
m Pedestrian+Cyclist 9% " Regularly
mEveryday
86%
29%
(Fig 3.7) Pie — chart showing percentage of mode of users (Fig 3.8) Pie — chart showing percentage of frequency of users
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Out of the pedestrians, who formed the majority of the users, 37%, 26%, 11% and
26% used the route rarely, often, regularly and everyday respectively. Counting the
bicyclists, who were 3 in number, 1 of them took this route rarely where as the other
two used it often. (Fig 3.9)

Q5. Do you feel safe while walking on this road?

Results - As it can be seen in (Fig 4.0), more than half of the people interviewed felt
absolutely safe while on the road with no threat at all while 29% of the population
interviewed felt partly safe. 14% of the people felt hardly safe in the space, while the
remaining 5% didn’t feel safe at all.

EEveryday

mRegularly (4-5times a
10 week)

mOften (2-3 times/week)

mRarely

Pedestrian Bicyclist

(Fig 3.9) Bar graph showing mode of transport and frequency of users

5%

mAbsolutely
mPartly
m Hardly

mNotat all

29%

(Fig 4.0) Pie — chart showing percentage of safety
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Safety versus Gender
14 -

Out of all the men (14 in number) who polled, 58% felt absolutely safe, 28%
felt partly safe, and remaining 14% felt it was hardly safe while walking on
the road. While comparing with the statistics with the female population, 10 -
43% felt absolutely safe, 28% felt partly safe, 15% felt hardly safe and 14%

(which was just one woman) didn't feel safe at all. (Fig 4.1)

12 4

mNot at all
mHardly
HPartly
mAbsolutely

Observations - However, 68% of the whole lot were men, and 32% were
women, pointing towards the fact that men felt safe in general, which they
agreed to, while interacting with them. It can be concluded that the 2
perception of safety varies with gender, and it wouldn’t be wrong to say that

men felt more secure than women, affirming the general assumption. 0
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Male Female
(Fig 4.1) Bar graph showing safety vs gender

Safety versus Age group 14

12

It is quite intriguing to analyse if the perception of safety also varies with
changing age groups like with gender. Coming to the statistics, 100% of the
people interviewed under the age 20, felt absolutely safe in the environment. In
the age group of 20-40, 34% of the people felt absolutely safe, 33% were 8 ENotatall
skeptical about the absolute safety, 25% felt hardly safe and 4% believed that EHardly
they were totally unsecure. In the age group of 40-60, 75% felt absolutely safe 6 mPartly
and remaining 25% felt partly safe. In the older age group, 67% felt absolutely

safe and 23% felt partly safe. (Fig 4.2) 4

mAbsolutely

Observations - It was interesting to see the findings in this case. The people 2 .
from the age group of 20-40 formed a big amountable 60% size of the total 0

T T 1
<20 20-40 40-60 > AN
(Fig 4.2) Bar graph showing safety vs age group
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people participating in the survey, and also were the ones who felt most vulnerable, dismissing the assumption of higher degrees of feeling of insecurity
among the older generation. But, the results from the under 20 and above 60 group cannot be considered fully accurate as there were just 2 and 3 people
respectively in the bunch of 21 people. The safety quotient among the other age groups

seems fair.

Q6. Is the light here enough for what you need to see?
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m Absolutely
Results - 1t was an overwhelming response of 59% of people who seemed to be totally = Parly
satisfied with the quality of light required for their vision. However, there were just 3
persons above the age of 60, making the responses biased more towards the younger 7% = Hardly
age groups. 27% of the people felt that it could be improved a bit in terms of brightness mNotat all
level, and 2 people strongly felt that the light was not enough at all. So overall, the 9%
general idea was satisfactory although it concentrates more on the age groups of 20-40
and 40-60. (Fig 4.3) (Fig 4.3) Pie — chart showing responses towards
visual comfortability in percentages
Visual comfortability versus Age group
100% of the people interviewed in the age group of under 20 felt the light 14
was partly good enough to see in the environment. The age group of 20-
40 had wide range of answers towards the light in the space. 50% said 12
that it was absolutely good, 25% felt it was partly good, 9% believed that it 10
was hardly enough to see, where as 16% felt the light was not at all mNot at all
enough. In the age group of 40-60, 100% of the people that it was 8 mHardly
perfectly good enough and they could see clearly. For 67% of the elderly = Partly
people, the light was absolutely good enough and for 23% of them, it was 6 = Absolutely
partly enough. (Fig 4.4) 4
Observations - Similar to the case of safety vs age group, the people from 2
the group of 20-40 years have varied responses regarding the visual
comfortability, although majority of them feel the light is absolutely enough 0 - ! ' '
<20 20-40 40-60 > 60

(Fig 4.4) Bar graph showing Visual comfortability vs age group
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to see things clearly. Also, surprisingly 2 of them were completely unsatisfied with the light and said that it was not at all enough for them to see. The people
from the age group of 40-60 proved to be the most satisfied bunch, where as the older generation were satisfied to certain extent, if not completely.
Also, the youngest people were partly satisfied with the light. Hence, in this case, the responses didn’t really comply with the general idea of need of more

light with increasing age.

Q7. How do you judge the lighting situation?

Results - 38% of the people were satisfied with the light level and responded as ‘good’
although this time the majority of them didn’t go for the ‘perfect’ option. Another 38%
believed that it was adequate and 5 % felt the necessity either to brighten it up or improve
in some way as it was inadequate for them. A reasonable amount of 19% responded that
the light was very good and they are comfortable while taking the road. (Fig 4.5)

Observations - Overall response from the people was satisfactory with only 5% of them
being completely unsatisfied with the whole scenario and equal number of people finding it
to be adequate as well as good.

Q8. Did you notice the new lighting situation in the area?

Results - This was an interesting part to document, as 76% of the people had not noticed any
change in the lighting situation; while a mere 24% said they are aware of it. Out of the 24%,
most of them had read about it by medium of display boards by the Municipality about the
project and the rest had noticed the change of luminaires. When asked consciously, they
instantly could differentiate the change, and appreciated the lighting condition at the
experimental stretch more than the old lighting condition. (Fig 4.6)

38%

38%

(Fig 4.5) Pie — chart showing response towards lighting
situation in percentages

24%

76%

mYery good
mGood
mAdequate

mInadequate

mYes

mNo

(Fig 4.6) Pie — chart showing response towards noticing of

new lighting installation in percentages
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Responses and suggestions from people:
Summary of the comments

This section provided useful insights into the lighting situation and the reaction of people towards it. Out of the different aspects which people expressed their
comments/ suggestions, the most important of them could be broadly summarised into the following categories:

1. Lighting levels and distribution - Too bright light levels can result in creating strong contrast levels with the surrounding atmosphere, which is not
appreciated. Attention needs to be paid to infuse more homogenous situation with appropriate hierarchy in lighting blending into the atmosphere, to avoid the
imbalanced light levels which try to compete with each other in the environment. People preferred to see the lights on continuously, without going off anytime
and felt the need to have more light while entering into the area. Although quite a few of them expressed that it could be brighter, but most of the people who
asked for brighter light levels were concerned with the safety issues, which would be follow in the discussion. One of them mentioned that with age, people
certainly need more light.

2. Safety - Among the female population, whoever suggested the desire for brighter levels of light, associated it directly with safety, although one of them
indicated that it wasn’t about the lighting, but about the people, their presence or absence on the road, which changes the perception of safety altogether. The
time of the day also plays an important role in the perception of safety; some admitted that they wouldn’t like to use the road if it's not constantly lit during late
in the night. Hence, perception of safety, light levels and time of the day, all these factors are inter-linked.

3. Overall atmosphere and feelings - Majority of the people agreed that the light was good and felt cosy in the place. The general opinion about the overall
atmosphere was to have a more surrounding light, which could influence the perception of safety as well as sub-consciously broaden the field of vision for
people. This could be done by perhaps lighting the tree trunks or foliage as suggested by the users.

4. Colour of light - Only three people out of the whole crowd mentioned about the colour of the light from the light sources in the installation. While one said

that the colour of the light in the installation is better than the yellow colour of Sodium vapour lamps on the other side of the waters, another person expressed
that the current light looks a bit greenish (colder).The third user preferred bit warmer light but was happy with the light levels and distribution.
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5. General - Comments from the bicyclists play a vital role in the discussion, as technically speaking, they constitute half of the type of users in the space.
One of them was really appreciative of the idea of using presence control sensor systems for lighting (in the forthcoming scenarios). He found it as a warning
system for the bicyclists, who usually are at much higher speed as compared to pedestrians, to become alert from a distance and realise when there are
people on the road, as the lights would change their levels detecting motion in the field. Also, he found this idea responsible for a good, sustainable future.
One of them desired to have security cameras installed along the stretch for security issues.
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SCENARIO # 1

The conditions for the scenario # 1

The scenario number 1 was the first scenario with activated presence control sensor system. From here on, all the scenarios would use lighting control
systems. The scenario marked in lime colour in the following chart shows the conditions for this scenario.

Scenario Low Power level High Power level Number of poles Timer setting (s)
#0 10 10 All -NO -

#1 5( 7 for first 3) 10 All 120

#2 5( 7 for first 3) 8 All 120

#3 5( 7 for first 3) 10 7 (3+1+3) 120

#4 5( 7 for first 3) 10 7 (3+1+3) 60

(Fig 4.7) Table showing conditions marked ofr scenario #1

Results from questions 1 and 2 - Age groups and Gender
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The graph (Fig 4.8) below shows the percentages of men and women and (Fig 4.9) indicates the distribution of age groups of participants in percentages.
The number of men was comparatively very high like the earlier scenario #0. Also, in this scenario, the age group of 20-40 dominated with high numbers
(76%), and 40-60, above 60 and below the age of 20 constituted only 9%, 10% and 5% of the total.

m<20
mMale 040
m40-60
620% mFemale 5D

(Fig 4.8) Pie — chart showing percentages of male and female

76%

(Fig 4.9) Pie — chart showing percentages of male and female
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14

12 -

Like the previous case, the age group of 20-40 formed the active
participation group, followed equally by the group of 40-60 and 60+. Out of 10 -
the men who participated, 70% were in the age group of 20-40, where as
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15% were in the age group of both 40- 60 and 60+ each. Coming to the 8 - > 60
women, who were 1 more in humber as compared to last time, there was 40-60
the only participant under the age of 20, and all the rest 7 of them (87%) 6 - =20-40
were from the age group of 20-40. (Fig 5.0) 4 m<20
2 4
0 -

Male Female
Q. 3 and 4.How often do you use this road and how? As a pedestrian or

as a bicyclist?

(Fig 5.0) Bar graph showing percentages gender vs age group

Results - The graph (Fig 5.1) below shows the percentages of different kind of users, i.e., pedestrians, bicyclists and people who use the road for both (As a
pedestrian as well as bicycling). (Fig 5.2) shows the frequency of the users in the space.

5%
33%
19%
mRarely
mPedestrian
m Often
m Cyclist
m Regularly
u Pedestrian+Cyclist
m Everyday
76% 10%
24%
(Fig 5.1) Pie chart showing percentage of mode of users (Fig 5.2) Pie chart showing percentage of frequency of users
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Out of the pedestrians, who formed the majority of the users, 42%, =
17%, 12% and 29% used the route rarely, often, regularly and 14 1 -
everyday respectively. Counting the bicyclists, who were fortunately 5 <
in number, 60% of them took this route often, while 40% took this road 12 1 >
on an everyday basis. (Fig 5.3) 10 - u Everyday =
u Regularly (4-5times a week) =
8 m Often (2-3 times/week) 8
m Rarely -
6] O
oz
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2 4

0 4

Pedestrian Bicyeclist
(Fig 5.3) Bar graph showing mode of transport and frequency of users

Q5. Do you feel safe while walking on this road?

Results — Interestingly, there were just two kind of responses unlike the

previous scenario. As it can be seen 62% of the people interviewed felt lAbsquter

absolutely safe on the road with no threat at all while the remaining 38% of the lPartIy

population interviewed felt partly safe. There were no reactions indicating any

kind of insecure feeling while in the space, which was very positive. (Fig 5.4) mHardly
mNotat all

62%

(Fig 5.4) Pie chart showing percentage of safety
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Safety versus Gender

Out of all the men (13 in number) who polled, 77% felt absolutely safe and
23% felt partly safe while walking on the road. When compared with the
statistics with the female population, 38% felt absolutely safe, while the
remaining 62% felt partly safe. (Fig 5.5)

Observations — Although the men form the majority of the user group, still
there was interesting data with this scenario. Surprisingly, there was a
positive increase in the perception of safety in general, by terminating the
‘hardly safe’ and ‘not at all safe’ responses from the questionnaire. As
always, when compared, the female users were skeptical about going with
the absolute safeness idea, but still the answers this time depicted the idea
of ‘security’.

Safety versus Age group

While analysing the bar-graphs, it is clear that people from different age
groups, feel quite safe in general. The only girl under the age of 20 felt
partly safe in the environment. This might be subjected to the gender of the
user. 69% felt absolutely safe, and the remaining 31% felt partly safe in the
age group of 20-40. In the age group of 40-60 and above 60, there was a
clear 50-50 split up among absolute and partial perception of safety. (Fig
5.6)

Observations - The results in this case indicate a positive outcome with the
scenario settings. Similar to the previous discussion of safety vs gender,
this discussion also provides satisfactory results with the sense of security
among people.

14
12
10 -

g - ENot at all

= Hardly
6 u Partly
m Absolutely

4 -

2 .

0 - T

Male Female
(Fig 5.5) Bar graph showing safety vs gender
18
16
14
12
mNot at all
10
= Hardly

8 u Partly

6 m Absolutely

4

2

L mm I

<20 20-40 40-60 > 60

(Fig 5.6) Bar graph showing safety vs age group
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Q6. Is the light here enough for what you need to see?

Results - It was an overwhelming response of 71% of people who seemed to be totally
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satisfied with the quality of light required for their vision. However, a bit more than one- mAbsolutely
fourth (29%) didn’t agree that it was the best, and said that it was partly good for visual mPartly
clarity. So overall, the response was positive and satisfactory. (Fig 5.7)

m Hardly

mNotat all

1%
(Fig 5.7) Pie chart showing responses towards visual comfortability in
percentage

Visual comfortability versus Age group
What must be noticed here is that the youngest lot seems to feel that 18
the light is partly good to see ‘what one needs to see’, like in the earlier 16
scenario #0. In the age group of 20-40, 81% felt absolutely good, and
19% felt it was partly good. In the age group of 40-60 and above 60; it 14
was again the same case as safety perception; 50% going for the 12
‘absolutely’ option and the other 50% with the 'partly’ option.(Fig 5.8) 10 WNot at all

mHardly
Observations - Similar to the case of safety vs age group, the people 8 = Partly
from the group of 20-40 years have more or less similar responses 6 mAbsolutely
regarding the visual comfortability also, although majority of them feel 4
the light is absolutely enough to see things clearly. None of the people 5
were unsatisfied with the light and vision. The people from the age -

0 |

group 40-60 and above 60 had completely same responses about the
comfortability in the light, in a way indicating similar kind of need
regarding lighting in a space in older age groups.

<20 20-40 40-60 > 60

(Fig 5.8) Bar graph showing responses towards visual comfortability in
Vs age group
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Q7. How do you judge the lighting situation?

Results — 38% of the people thought that the light was very good along with the whole
atmosphere. 57% believed that it was good if not perfect, and 5% (1 out of 21 people) felt that
it was just adequate. There was a great improvement in the satisfaction levels with the light in
this scenario as compared to the previous one. (Fig 5.9)

Observations - There was a great improvement in the satisfaction levels with the light in this
scenario as compared to the previous one, even if the light levels were the same for both the
scenarios.

Q8. Did you notice the new lighting situation in the area?

Results — 81% of the people had not noticed any change in the lighting situation; while a mere
19% said they are aware of it. Out of the 18%, most of them had witnessed other people taking
the survey or had participated earlier. (Fig 6.0)

5%

mVery good
m Good
mAdequate

M Inadequate

(Fig 5.9) Pie — chart showing response towards lighting
situation in percentages

19%

mYes

mNo

81%

(Fig 6.0) Pie — chart showing response towards noticing of

new lighting installation in percentages
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Responses and suggestions from people:
Summary of the comments

1. Lighting levels and distribution — There were mixed responses regarding the comments based on light levels. Surprisingly, some of the users felt the light
could be softer and can be dimmed down a bit as they didn’t prefer too much light. Some of the people felt the need for more light thinking that it would make
the place look brighter and better, especially in the winter period, where as the rest judged the situation to be very good as it was and agreed to feel satisfied
with the light situation.

2. Safety — None of the users in this scenario complained about lower light levels and associated it with the perception of safety, although all of them indicated
that it wasn’t about the lighting, but about the area, time of the day, the surrounding dark tree foliage and people, their presence or absence on the road,
which changes the perception of safety altogether. One of the female participants strongly stated that she never felt unsafe while walking alone at any time of
the day, as she takes this route alone on weekends very late in the night or early in the morning, while coming back from work. Another woman mentioned
that she would still feel very unsafe even if the light levels were doubled.

3. Overall atmosphere and feelings — Most of the respondents found the overall situation to be good and one of them even insisted on installing the same
lights in a stretch in the neighbouring street, where it was much darker and visually unclear. Few men were skeptical about their female counterparts walking
alone on this road. Men somehow weren’t sure whether the women would feel safe in the environment.

4. General — Incorporating some attractive decorative light was one of the suggestions made by a user. In general, people are appreciative of the idea of

lighting control systems for energy saving. One of the user mentioned that the installation stretch is quite nice, but areas beyond the bridge (old installation), is
a place for alcoholics and drug addicts and strongly feels that the place can be changed with proper lighting.
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SCENARIO #2

The conditions for the scenario # 2

The scenario marked in lime colour in the following chart shows the conditions for this scenario.

Scenario Low Power level High Power level Number of poles Timer setting (s)
#0 10 10 All -

#1 5( 7 for first 3) 10 All 120

#2 5 ( 7 for first 3) 8 All 120

#3 5( 7 for first 3) 10 7 (3+1+3) 120

#4 5( 7 for first 3) 10 7 (3+1+3) 60

(Fig 6.1) Table showing conditions marked for scenario #2

Results from questions 1 and 2 - Age groups and Gender

The graph (Fig 6.2) below shows the percentages of men and women and (Fig 6.3) indicates the distribution of age groups of participants in percentages.
The ratio of men to women was almost 4:1. The age group of 20-40 again formed a big majority of the participants by 76%, like in previous the cases. The
age group of 40-60, made up to 19% of the participants followed by 5% (only one) from the group of above 60.

81%

mMale

mFemale

(Fig 6.2) Pie chart showing percentage of male and female

5% 0%

19% m<20

m20-40
240-80
m>60

76%

(Fig 6.3) Pie chart showing percenatge of age groups
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Out of the men interviewed (17 in number), there were none in the age group of less
than 20, 70% were in the age group of 20-40, 24% (94-70%) were in the age group
of 40- 60 and only 1 person which made 6% of the people interviewed, was in the
group of above 60. Coming to the women, who unfortunately formed a very small
percentage in this scenario, all were a part of younger age group of 20-40. (Fig 6.4)

Q. 3 and 4.How often do you use this road and how? As a pedestrian or as a bicyclist?

18
16
14
12

m> 60
10 -

"40-60
8 m20-40
6 - m<20
4 -
2 -
D - T

Male Female

(Fig 6.4) Bar graph showing gender vs age group

Results - The graph (Fig 6.5) below shows the percentages of different kind of users, i.e., pedestrians, bicyclists and people who use the road for both (As a
pedestrian as well as bicycling). (Fig 6.6) shows the frequency of the users in the space.

5%

mPedestrian
m Cyclist
u Pedestrian+Cyclist

86%

(Fig 6.5) Pie chart showing percenatge of mode of users

29%
mRarely

m Often
= Regularly
mEveryday

19% 38%

(Fig 6.6) Pie chart showing percenatge of frequency of users
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18 -

Out of the pedestrians, who formed the majority of the users, 22%, 39%, 11% and

28% used the route rarely, often, regularly and everyday respectively. This time the

people using the road rarely were lesser in number and there was an increase inthe 14 -
ones using often. Counting the bicyclists, who were 3 in number, 35% of them took 12 -

16 -
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. . ) . mEveryd
this route rarely, while 32% and 33% were the figures for who took this road venaay .
larly and on an everyday basis respectively. (Fig 6.7 0 _ Reoularh i Btimes 3 ek

regularly a yday basis resp y. (Fig 6.7) m Often (2-3 times/week)
i ® Rarely
6 -
4 p
2 -
0 4

Pedestrian Bicyclist

(Fig 6.7) Bar graph showing mode of transport and frequency of users

Q5.Do you feel safe while walking on this road? -

Results —Yet again, there were just two kind of responses similar to the previous mAbsolutely
scenario. As it can be seen, 81% of the people interviewed felt absolutely safe on the m Partly
road with no threat at all while the remaining 19% of them felt partly safe. It is = Hardly
apparent that people felt more secure in the environment with lighting controls, which

indicates to be a good point for the installation (Fig 6.8). mNotat all

81%

(Fig 6.8) Pie chart showing percentage of safety
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18
Safety versus Gender

16
Out of all the men(17 in number) who polled, 94% felt absolutely safe, 14
and a mere 6% (1 person) felt partly safe. Analysing the data for the
female population, Only 1 among the 4 interviewed felt absolutely safe, 12 1
where as the rest 3, (75%) felt partly safe. (Fig 6.9) 10 -

ENot at all
= Hardly

u Partly

m Absolutely

Observations — Looking back at the earlier scenario # 1, there was a
positive increase in the perception of safety among men, but a slight
decrease in the perception of absolute safety among women. None of the
genders felt any less than ‘partly safe’, hence making the scenario rated
as satisfactorily safe.
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Male Female
(Fig 6.9) Bar graph showing safety vs gender

Safety versus Age group

18
This time there were no participants under the age of 20, not allowing

any kind of comments to be made for the youngest group. While 16
analysing the bar-graphs, it is clear that people from the rest of the 14
age groups, feel absolutely safe except for a few percentage of people

from 20-40 feeling partly safe. Considering the younger group of 20-

40, 80% felt absolutely safe, followed by 20% of people feeling partial 10
safeness. The middle aged group of 40-60 and the only old man in the
bunch seemed to feel absolutely secure in the space (Fig 7.0).

mNot at all
=Hardly
mPartly
mAbsolutely

o N & O @

[
<20 20-40 40-60 >60
(Fig 7.0) Bar graph showing safety vs age group 41




Q6. Is the light here enough for what you need to see?

Results — 1t was a clean sweep of 76% of people responding to be totally satisfied with the
quality of light required for their vision. However, a percent less than one- fourth (24%) didn’t
agree that it was the best, and said that it was partly good for visual clarity. So overall, the

response was positive and satisfactory. (Fig 7.1)

Visual comfortability versus Age group

Since the youngest age group had no participants, no conclusions can
be drawn for the same. 69% from the younger age of 20-40 group
seemed to feel absolutely good about the light in terms of visual clarity
and 31% felt it was partly good. In the age group of 40-60 and above
60, it was the same response; both of the age groups felt that the light
was absolutely good for their vision to see things and distinguish with
clarity. (Fig 7.2)

Observations - Similar to the case of safety vs age group, the people
from the group of 20-40 years have more or less similar responses
regarding the visual comfortability also, although majority of them feel
the light is absolutely enough to see things clearly. None of the people
were completely unsatisfied with the light and vision. The people from
the age group 40-60 and above 60 had completely same responses

18
16
14
12
10

o N O~ O

m Absolutely
m Partly
m Hardly
mNotat all
6%
(Fig 7.1) Pie chart showing visual comfortability in percentages
ENot at all
mHardly
E Partly
mAbsolutely
<20 20-40 40-60 > 60

(Fig 7.2) Bar graph showing visual comfortability vs age group
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about the comfortability in the light, and this time 100% satisfied unlike the previous case, in a way indicating similar kind of need regarding the lighting in a

space in older age groups.

Q7. How do you judge the lighting situation?

Results — 14% of the people though that the light was very good along with the whole
atmosphere. 57% believed that it was good if not perfect, and 29% felt that it was adequate.
There was a slight change in the statistical results compared to the scenario#1. Majority of
the people believed that the light was ‘good’, but this time followed by people thinking it to be
adequate and a much lesser percentage of them perceiving it as ‘very good’ (Fig 7.3).

Observations — The satisfaction levels were quite fair though there was a slight decrease in
the degree of satisfaction from scenario#1 which had the maximum level of 10 unlike this
scenario which had the maximum light level of 8.

Q8. Did you notice the new lighting situation in the area?

Results — 90% of the people had not noticed any change in the lighting situation; while a mere
10% said they are aware of it. Out of the 10%, most of them, like before, had witnessed other
people taking the survey or had participated earlier (Fig 7.4).

mery good
m Good
mAdequate

mInadequate

57%

(Fig 7.3) Pie chart showing response towards lighting situation in
percentages

10%

mYes

mNo

90%

(Fig 7.4) Pie chart showing response towards noticing of new
lighting installation in percentages
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Responses and suggestions from people:

Summary of the comments

1. Lighting levels and distribution — People responded the same way as in the case of scenario #1, (though there was a considerable difference in levels of
light, in a way suggesting that probably the people didn’t perceive the difference in the light levels so clearly) some of them suggesting the light to be brighter,
some being happy with the existing situation and one of them calling it as ‘too bright’ light. However in this case, one of them found the lack of proper

surrounding ambient light with lights just focussing on the horizontal road surface and not on the vertical planes.

2. Safety — Users feel that if the surrounding areas (trees, bushes or any foliage) are lit well, the environment certainly could feel safer. It would prevent any
person hiding behind the trees/ bushes, or visually alert the user if there were any.

3. Overall atmosphere and feelings - Majority of the people agreed that the light was good and felt cosy in the place.

4. Colour of light - Only one user suggested that the light could be a bit warmer but was happy with the light level.

5. General — One of the users had an argument about the idea of regulating the light levels on the pedestrian road in order to save energy. He questioned the
proposal and supported his statement by raising questions about not implementing the energy saving criteria on various other places e.g. shop windows,
public buildings which are always kept on for the whole night. He strongly feels that it is better to regulate energy usage in those cases rather compromising
on bright light levels for the pedestrian street lighting.

Another interesting suggestion was to carry out this test installation during the winter period, as the situation would be completely different with snow around.

One of the users felt that the existing situation was good, but would be better if the light poles were placed closer to each other avoiding the darker regions in
between the poles.
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SCENARIO #3

The conditions for the scenario # 3

The scenario marked in lime colour in the following chart shows the conditions for this scenario.

Scenario Low Power level High Power level Number of poles Timer setting (s)
#0 10 10 All -
#1 5( 7 for first 3) 10 All 120
#2 5( 7 for first 3) 8 All 120
#3 5 ( 7 for first 3) 10 7 (3+1+3) 120
#4 5( 7 for first 3) 10 7 (3+1+3) 60
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(Fig 7.5) Table showing conditions marked for scenario #3
Results from questions 1 and 2 - Age groups and Gender

The graph (Fig 7.6) below shows the percentages of men and women and (Fig 7.7) indicates the distribution of age groups of participants in percentages.
The number of women was comparatively very high as opposed to the earlier scenarios. Also, in this scenario, there was a close call between the age group
of 20-40 and 40-60 deciding the most proactive participant age group. The age group of 20-40, yet again comprised of the maximum of 43% followed closely
by 38% from the group of 40-60. There was 14% of participation from the group of lesser than 20 years of age and only one old woman from the senior citizen

group.

5%
3% m<20
Miiele 2040
mFemale m40-60
m>60
62% 3% 43%
(Fig 7.6) Pie chart showing percentages of male and female (Fig 7.7) Pie chart showing percentages of age groups
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12

Out of the men interviewed (8 in number), there was just one user (13%) in the
age group of under 20, 49% were in the age group of 20-40, and the remaining 10
38% were in the age group of 40- 60. The female population dominated in
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participation this time, comprising of 13 users. 16% of the participation was from 8 - :: 5_2 0
the youngest age group of less than 20 years, followed equally by 38% in the 6 =20-40
younger age group of 20-40 and middle aged group of 40-60. There was only
one old woman participant in this scenario, making it 8% in the age group of 4 - m<20
above 60 (Fig 7.8).

2 -

0 -

Male Female

(Fig 7.8) Bar graph showing percentages of gender vs age groups

Q. 3 and 4.How often do you use this road and how? As a pedestrian or as a bicyclist?

Results - The graph (Fig 7.9) below shows the percentages of different kind of users, i.e., pedestrians, bicyclists and people who use the road for both (As a
pedestrian as well as bicycling). (Fig 8.0) shows the frequency of the users in the space.

5%

14%
m Pedestrian mRarely
m Cyclist m Often
u Pedestrian+Cyclist " Regularly
24% mEveryday
81% e
(Fig 7.9) Pie chart showing percentages of mode of users (i 8.0) ie chart showing percentages of frequency of users
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Out of the pedestrians, who formed the majority of the users, 28% used the 16 =
road rarely and often, 22% used it regularly and daily. This time there was an -
even distribution in the frequency of people using the road. 14 - <
>
. . . . . 12 T .E d I.IJ
Counting the bicyclists, who were 4 in number, half of them (50%), took this veryday

road often where as the other half took it regularly. (Fig 8.1) 10 - " Regularly (4-5times a week) -
. = Often (2-3 times/week) @)
HRarely L
5 - -
O
4 - oz
o

2 -

0 -

Pedestrian Bicyclist

(Fig 8.1) Bar graph showing mode of transport and frequency of users

Q5.Do you feel safe while walking on this road?

Results — Yet again, there were just two kind of responses similar to the previous
scenario. As it can be seen, around three- fourths (76%) of the people interviewed felt
absolutely safe on the road with no threat at all while the remaining one- fourth (24%)

were a little skeptical and said they felt partly safe. (Fig 8.2) mAbsolutely

mPartly
u Hardly

mNotat all

76%

(Fig 8.2) Pie chart showing percentage of safety
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Safety versus Gender

Out of all the men(8 in number) who answered, 88% felt absolutely safe, and
only 12% (1 person) felt partly safe. Examining the data for the female
population, 70% among the interviewed people felt absolutely safe, where as the
rest 30%, felt partly safe. (Fig 8.3)

Observations — The figures didn’t vary much from the earlier scenario, making it

a fair one in terms of feeling safe. Again, of the genders felt any less than ‘partly

safe’, and the ones who felt partly safe were lesser in number than the ones who
felt absolutely safe.
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Safety versus Age group (Fig 8.3) Bar graph showing safety vs gender

There was an interesting inference from this data. All the men and women

40-60, 73% agreed to find themselves absolutely safe in the space while
27% felt partly safe. Also, the only old person in the whole group seemed to
feel absolutely secure in the space. (Fig 8.4)

who felt safe, majority of them fell into the age group of 20-40.This time there 10
were 3 participants under the age of 20, and all of them felt partly safe in the 9
environment. The users from this particular age-group were somehow 8
consistent in their responses and always felt partly safe, but never 7
absolutely. Studying the bar-graph, it is evident that people from the rest of 6 mNot at all
the age groups, mostly feel absolutely safe except for a few percentage of
. L 5 mHardly
people from 40-60 feeling partly safe. Considering the younger group of 20- BPart
40, 100% felt absolutely safe in the space. Among the middle aged group of 4 arty
3 mAbsolutely
2
1
0

>20 20-40 40-60 <60

(Fig 8.4) Bar graph showing safety vs age group
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