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ABSTRACT

Sri Lanka is at risk of an aging population and the
birth rate is at a decrease and the number of elder
people is increasing day by day. It is no doubt
that under this critical condition, it is important
and mandatory to consider more about age-
friendly spaces for facilitating enough comfort
and contentment to them. It is universally
accepted that most elderly people manifest their
preference for shopping in supermarkets, and
leisure activities they regularly do or particularly
enjoy. As a result of this situation supermarket
industry has a huge chance to increase and
expand their market. But Sri Lankan supermarket
industry have not yet capitalized on the
opportunity created by the growing aging
population by catering to their needs
inconvenience. On the other hand, aging includes
common changes including vision, hearing
(audibility), accessibility, which is to be
considered in the interior design of a common
age-friendly spaces to facilitate the health, well-
being of elderly people and assures accessible,
safe, secure, supportive, fair, and inclusive built
forms. Internationally most of the researchers
state in their articles that design factors can affect
seniors within supermarkets. However, in Sri
Lanka, researches related to this topic have not
been conducted. The purpose of this research is
to identify the reasons which are valid to the Sri
Lankan supermarket industry. The author
decided to do this study to examine the most
effective factors for designing age-friendly
supermarket interiors in Sri Lanka to improve
self-independence and wellness of elderly
people. Data collection for this research was
done by wusing qualitative data methods.
Searching  online  professional  journals,
newspaper articles, and books, and photographic
surveys were used to collect required data.
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Sathosa supermarkets within Gampaha district
are selected to do the case studies to find out the
most effective specific factors for designing an
age-friendly supermarket interiors in Sri Lanka.
So it is conclusive that seniors need well-
arranged supermarket layout, proper
arrangements of equipment, comfortable lighting
system and most suitable floorings in Sri Lankan
supermarkets to make them satisfied by
improving age friendliness within the built
environment.

16.

Sri Lanka is one country in the world that has a
rapidly aging population. As a result of this
pathetic condition, the birth rate in Sri Lanka is
at a decrease, and there are fewer young people.
The Daily Mirror in 2008 also stated that Sri
Lanka’s people aged 60 years and above are
projected to increase from the current 11% to
18% in 2025 and 27.6% in 2050. It is distinctly
clear that Sri Lanka will have more elders than
younger people. This ongoing demographic shift
creates opportunities and challenges for
marketers, retailers, designers, and researchers.
Especially this situation will create a bigger
market for the supermarket industry and other
elder people supportive services.

INTRODUCTION
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Figure 21. Population pyramid of Sri Lanka
from 1960-2100 (Asian Development Bank,
2019

Some international articles such as UK Time Use
Survey (2000) showed that 59% of those aged 65
and over reported liking shopping compared with
an average of 47% of people younger than 65.
Hence it is clear that older people do enjoy
shopping as much as younger people.

Even if senior citizens love grocery shopping,
they are less mobile and have many physical and
psychological issues. Common physical changes
among elders include vision, hearing/ audibility,
mobility, and psychological changes commonly
include fear of falling which is to be considered
in the Interior design of a common age-friendly
space. These age-friendly Interiors facilitate the
health, well-being of elderly people and assure
accessible, safe, secure, supportive, fair, and
inclusive built forms.
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Figure 22. Senior citizen preference for food
shopping (Age UK,2000)

Even if senior citizens love grocery shopping,
they are less mobile and have many physical and
psychological issues. Common physical changes
among elders include vision, hearing/ audibility,
mobility, and psychological changes commonly
include fear of falling which is to be considered
in the Interior design of a common age-friendly
space. These age-friendly Interiors facilitate the
health, well-being of elderly people and assure
accessible, safe, secure, supportive, fair, and
inclusive built forms.

Some international researchers have stated that
most of the elders are facing a range of
difficulties within built environments and these
difficulties commonly happen with narrow
aisles, poor shelf positioning, shelves that are too
high or low, lack of adequate rest and toilet
facilities, deep trolleys, and freezers, poor
lighting levels, that make it difficult to go
shopping (Dagmar Lesakor, 2016). To identify
that these reasons are valid to the Sri Lankan
supermarket industry as well, the author decided
to create main research questions to identify the
most important design factors influencing the
shopping experience in Sri Lankan supermarkets
for seniors.

Since some international researchers have stated
that a good supermarket layout which includes a
proper rack labeling system, proper signage,
location indicators, and containers with linear
arrangements, appropriate seating, and toilets
will make confidence among the elderly to go
shopping (Gelnferry, 2009), the author decided
to create a sub question to evaluate the
importance of the supermarket layout and its
environment for the shopping experience of aged
people in Sri Lanka as well.

Robert Donvan in 2005 and also Abraham
George in 2007 have stated that most of the older
people are shorter than younger people because
of the generation difference in average heights.
Being shorter will make difficulties when
reaching products on higher shelves and,
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stretching or reaching for accessories can cause
pain in the body parts, especially joints pains for
the aged, and discourage them from their daily
activities. To identify that these reasons are also
valid into Sri Lanka a sub-question is created to
find out the effect of equipment placement for the
shopping experience of aged people in Sri Lanka.

Moreover, some international researchers have
stated, when people are getting older the retina
which converts light into neural signals and sends
those signals to the brain for recognition becomes
less sensitive and elderly people require bright
lights for the reading purpose. Richard W.
Besdine (2019) stated that 50 + needs 3 times
more light to read than the 20s. So, the author
decided to create another sub question to find out
the effect of Interior lighting for the shopping
experience of aged people in Sri Lanka.

Julie Leobach, associate professor in the
department of psychiatry, University of
California stated that fear of falling avoids some
physical activities and decreased capacity to
perform daily living activities such as shopping
in supermarkets and this happens mainly with the
slippery surfaces and the slops within the
supermarket environment. As a result of this
statement, the author created another sub
question to identify the impact of the floorings in
supermarkets on elderly people in Sri Lanka.
However, to carry out well-developed research
the author created the objectives

e To find out the specified supermarket
designing standards for 50-70 years old
senior people in Sri Lanka.

To find out the physical and psychological
needs of 50-70 older people which create an
impact on shopping experience in
supermarkets.

To find out the most effective specific
design factors in Sri Lankan supermarkets
for 50-70 years old senior people.

2. RESEARCH METHODOLOGY

This research discusses both primary and
secondary research methods. Since the research
paper needs to study and observe the behaviour
of older people to getting a wider understanding
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of the design factors affecting older people
within the supermarket-built environment, a case
study has been done under qualitative research
methods. This case study will be done within
Sathosa supermarkets in Sri Lanka. Among all
the supermarkets in Sri Lanka, “Lanka Sathosa”
has more old customers than other supermarkets.
Sathosa is the largest scale business network with
over 400 outlets in Sri Lanka. Most of the
Sathosa branches are in rural areas and it is also
a reason for having many old consumers.
Moreover, Sathosa supermarkets give lots of
offers and discounts for retired government
people, people who are working in the
government sector, and for those of state pension
age. Specially a large proportion of rural elderly
in Sri Lanka do most of their grocery shopping in
Sathosa supermarkets. Because of these reasons
the author did a present case study within Sathosa
supermarkets in Sri Lanka.
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2. RESEARCH DESIGN

Initial Impetus

By reading professional joumals and
newspaper articles about Sri Lanka’s age
population and it is effect for eldery

people.
:

Background study

Identified that the risk of aging population
may creates a bigger senior market for
supermarketindustryin Sri Lanka and the
author wanted to identify the design
factors affecting 350- 70 years
supermarkets.

Literature review

Identified the design factors that can be
affectedthe shopping experience of senior
citizens within supenmarkets by reading
intemational researches, articles and
professional joumals regarding this topic.

Figure 23. Diagram of research design

The literature review describes the dependent
and independent variables to find the most
effective design factors affecting the shopping
experience of elderly people within
supermarkets in Sri Lanka and they are
mentioned below.

Design factors affecting the
shopping experience of senior
citizens in Sri Lanka

Independent Dependent
variables variables

1. Supermarket | 1. The comfort
environment and satisfaction
and layout : of elderly people
(Product within
arrangements, supermarket
level differences, interior

ramps and

entrances)
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2. Equipment
sizes and
placements :
(Shelf height,
counters and
checkouts,
trolleys and
baskets, aisle
placements)

3. Flooring:
(Flooring
surfaces)

4. Lightings

(Lighting levels,
glare, reflection,
contrast
sensitivity)

Table 21. Independent and dependent.

4. LITERATURE REVIEW

According to the introduction it is distinctly
clear that most of the European countries
have specified age-friendly supermarkets.
They have specified supermarket design
standards to welcome every consumer
regardless of age, disability, or other factors.
Even though countries like Japan which is in
Eastern Asia has some age-friendly
supermarkets, in Southern Asian countries
like India, Bangladesh there are not any. But
they have specified supermarket standards
that should be wused within every
supermarket to welcome all the consumers.

4.1. Standards already specified for
supermarkets

As per the introduction, most of the European
countries and some Asian countries have
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specified supermarkets' standards for welcoming
every consumer.

4.1.1. Supermarket environment and
layout

1. Product arrangements
A good layout can attract customers to more
through the store and buy more products than
planned generally, which leads to an increase in
customer satisfaction (Baker et al., 2017).
Besides for customer satisfaction, design
elements are used to project a favorable store
environment (Macheilt and Eroglu, 2006).
Supermarket store environment should be placed
which includes a proper rack labeling system
with level indicators and location indicators,
containers with the linear arrangement,
allocation of space to products, flexible and
changeable arrangements, appropriate toilets and
seating arrangements for making people
confident to go shopping at all (Gelnferry, 2009).

2. Level differences

A store’s environment is based on an
arrangement of entrances, exits, and aisles that is
physically and psychologically welcoming
(Masao Ohta, 2013). The interior has been
designed to create a “U” shape path to allow the
customers to view as many products as possible
(Gelnferry, 2009). The meaning of the “U” shape
path is the entrance, and the exit should be on the
same side. Jaina Rodriguez, creative director of
the integrated design-retail design studio has
shown that planning for a single store floor
design will optimize the customer experience.

3. Ramps and entrances
o  All the supermarkets should have a
disabled access with a good
gradient or always open entrances
with the width of more than 815
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mm (Gertrude R. Mafatlane, Lily
C. Fidzani, Kesitegile S.M.
Gobotswang, 2015).

e All doors to be easily opened and
wide enough with good handles
that are comfortable for wheelchair
users as well (Gaelle Walker,
2015).

4.1.2. Equipment sizes and placements

1.

Shelf placement

Plan shelves to enhance the maximum
movement and product visibility and
shelves need to be organized well to
display your customers to the most item
and this is why section positioning is
essential (Gelnferry, 2009). The world
of science in Visual Merchandising and
Shelf placement has divided the vertical
shelves into four zones and they are
stretch level, eye level, touch level, and
stoop level.

A. Stretch level is above 1.8 m and this

level takes physical effort on the
shopper to look up the top of the
shelves. The only light product
should be placed here to prevent
possible injuries.

B. Eye-level is 1.2m-1.5m and the
best level for adults. In this level,
sellers are placed products that they
are usually selling.

C. The touch level is 0.9m-1.2m and
the best level for kids. Most of the
time sellers place sweets at this
level.

D. The stoop level is below 0.9m.
Normally consumers do not like to
bend down to get products on the
shelves. Especially elders and
disabled people do not like this
level and not it does not suit them.
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Heavier products are placed her
for safety reasons.
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1400mm
Maximum Common

Reach Zone
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e

Ernst Neufert architect’s data book stated that
checkpoints laid out to suit the frontage of the
unit with a countertop for purchases, cash
register, wrapping spaces with bags, space for
parking trolleys, and baskets. The standard
dimensions for the counter and checkouts are
mentioned below.
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Figure 24. Specified levels
for vertical shelves
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Stoop Level
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Figure 25. Comfortable shelf levels for
wheel chair users

There should be enough space between aisles
for wheelchairs. Aisles width should be more
than 850mm for a wheelchair and allow for
easy moments (Gertrude R. Mafatlane, Lily
C. Fidzani, Kesitegile S.M. Gobotswang,
2015). Emst Neufert architect’s data book
stated that the width of the aisles should be
2200-2500 mm. Gertrude R. Mafatlane, Lily
C. Fidzani, Kesitegile S.M. Gobotswang in
2015 also stated the same statement.

2. Counters and checkouts
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Figure 26. Standard sizes for cash desks (
Ernst Neufert Architect's data book) Section
view
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Figure 27. Standard sizes for cash desks (
Ernst Neufert Architect’s data book) Plan
view

3. Trolleys and baskets

Every supermarket should have a proper and
special place for parking trolleys and
baskets. Normally this space is designed at
the entrance. In Ernst Neufert architect’s
data book stated that,
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Each 100m area for 50-100 baskets
and 10 trolleys.
Each 200m area for 50-200 baskets
and 30 trolleys.

Figure 28. Standard sizes ofshopping baskets
( Ernst Neufert Architect's data book)

4.1.3. Floorings

All the supermarkets should use suitable non-
slippery floorings such as ceramic tiles of vinyl
tiles. These non-slippery floorings enable
wheelchair users to wheel around the
supermarket and the floor area at the entrance
should be covered with a rubber mat to reduce
accidents (Gertrude R. Mafatlane, Lily C.
Fidzani, Kesitegile S.M. Gobotswang, 2015).

4.1.4. Lightings

1. Reflection

There was an interesting article published by Eco
Technology in 2018 regarding this topic. They
stated that reflection and glare have both useful
and harmful effects when using lighting in
supermarkets. As they mentioned, these glares
and reflection will attract eyes to merchandise
when used properly and will irritate and annoy
customers when used incorrectly.

2. Lighting level
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Vertical lights are important in supermarkets for
illuminating goods on shelves. Generally, 750
lux is recommended for supermarkets (Emre
Yilmaz, Aydinlatma Portali, Asya Traffic
Inc.2017). Recommended lux must increase two
times for age over 65 (saving light bulbs, 2014).
The article published by eco-technology also
stated that the recommended level for the general
lighting in supermarkets is 30-50 foot-candles,
and for the task lighting it is 50-200 foot-candles,
and for the accent lighting 150-1500 foot-
candles.

3. Contrast sensitivity

There was a blog published by Maureen A.Duffy
about contrast and color. In that blog, the author
stated that contrast sensitivity refers to the ability
to detect differences between light and dark
areas. It is better to use bright yellow or white
paint highlights to increase the contrast of doors,
ramps, or steps in the supermarket. Increasing the
contrast between an object and its background
will generally make the object clear.

4.2. Supermarket standards specified within
the Asian region

The government of India, the ministry of urban
development has designed some harmonized
guidelines and space standards for barrier-free
built environments. They have introduced these
guidelines for all built environments including
supermarkets. The standards are related to the
supermarket layout, equipment sizes and layout,
lighting, and flooring.

The standards gathered are summarized below.

4.2.1. Supermarket environment and layout

1. Interior circulation

Built environments should have wider passages
for all the customers and Crutcher person needs
a minimum width of 920mm with no obstructions
up to 300mm height for comfortable gait. People
who are using wheelchairs need a minimum
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width of 900mm and for circular motions, they  and the wall should be clearly differentiated from
requp——ton DORRe e o one to another.

= Tl

Glass doors may be framed on both sides with a
high contrast strip of 25mm in width.

£
8 [] U 3. Staircases

Staircases provided within the store should be
_—

— supplemented by lifts and ramps. The tread
)-;mmm—-' should be 300mm and the riser should be
150mm. The staircases need a clear width of
Figure 29. Minimum clear space for 1500mm for e_asy navigat_ion. Spiral staircases
wheelchair person ( Government of should be avoided. Warning blocks should be
India, ministry installed at 300mm before the beginning and at
300mm after the end of each flight of step.

4. Ramps and handrails

Ramps should be designed with slip-resistant
materials. The ramps should not be steeper than
1:12 and the width should not be less than
1200mm. The gradient should be constant
between two lands and should have a minimum
clear space of 50mm from the walls.

| 1500-2000 |
Landing Landing
11‘500 mm |1500 mm _,_I_

. . . 1 2_/’_—‘/’:750&)0!""1
Figure 30. - Turning radius ‘ !
person ( Government of India, l;

P 750 mm 750 mm -
ministry of urban development) =

£
g

2. Entrance and door design , -
Figure 31. Standard ramp design( Government of
The entrance should be detailed with wide doors ~ INdia, ministry of urban development)

and the minimum width is 900mm and the

maximum is 1250mm. The doors handle should

be positioned between 900- 1000mm for both

standing and wheelchair people.

Accessible entrances should be clearly
signposted and easy to find. To help people with
impaired sight to see doors, the doors should be
in a color which contrasts, and all the glass doors

563



ANNUAL INTERNATIONAL CONFERENCE ON BUSINESS INNOVATION (ICOBI) 2022

Figure 32. Stand size for handrail(
Government of India, ministry of urban
development)

5. Signage

All the signboards should be located where
clearly visible, and the wall-mounted signs
should be centered around 1400mm from the
ground floor and the bottom edge not less than
900mm from the finish level and the top edge
not less than 1800mm from the finish level.
Safety notices provided within the store should
be located at high and low levels. 1600mm-
1700mm and 1000mm -1100 mm to allow

convenient close viewing by wheelchair person.

The signs which are located at the ceiling of the
building should be 1800mm from the floor
level.

Acceplabre zon etu

walldos
Acceptable zone for standn: g wsers
noticeshsigns for N
wheelchair users

Minimum clearance for
suspended or projecting sigys @

138072 Preferred height for important door, safely or
mo@ e y

‘other notices and signs for ambulant users
7“@99» red height for noticesisigns for wheelchai

R -
§
L& ) W s o fodeo 12000

Small wornan standing
L———3mall woman in wheelchair

Figure 33. Viewing distance for signage

Figure 34. Preferred locations for signage (
Government of India, ministry of urban
development)

1. Shelf placements

Merchandise displays and shelves should be
located as possible in a wheelchair as well.
Angled mirrors can be placed above high shelves
for visibility.

Because the average height of a wheelchair
person is 1200mm and the average height of a
standing person is 2000mm, the price labels and
product indicators should be located at the vision
zone of 900-1800mm. All the essential goods can
be located in this vision zone.

Moxdmum_common

Figure 35. Comfortable reach zone for wheel
chair person and standing person

( Government of India, ministry of urban
development)

Zal

1200 max

380 min

Figure 36. Forward and lower reach of
wheelchair user( Government of India,
ministry of urban development)

T

250 min.

Figure 37. Side upper reach and side lower
reach( Government of India, ministry of

564urban development)
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Aisle placements

The width between the two aisles should not
be less than 1800mm as two wheelchair
persons need a minimum width of 1800mm
to navigate. One wheelchair person and
standing person require a minimum width of
1200mm to navigate within aisles.

|

1200mm

i:=as8

Figure 38. Minimum width for clear
walkways within aisles ( Government of
India, ministry of urban development)

Cashier counters

The maximum counter height should be
800mm. And the wheelchair people require
900mmx1200mm clear floor space within
the cashier counter and clear knee space of
680 mm.

3.

g

g _p

Figure 39. Standard size for counters
for wheelchair users ( Government of
India, ministry of urban development)

4.2.3. Floorings

The floor finishes provided within the store
should be stable, level, slip-resistant, and
preferably matt finish and should not reflective
and should be no greater than 1:20 if greater floor
should be designed as a ramp. For people with
low vision, lines or brightly colored tape may be
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placed on the floor surface to assist mobility in
poorly lighted areas. When carpets are used, they
should be securely fixed.

4.2.4. Lighting

The lighting provided within the store should be
even, diffused, and without glare, reflection, or
shadows.

The signs also should be well and evenly lit with
uniform lighting and the recommended level is
100 lux- 300 lux. The acceptable lighting level
for the text panel is 200 lux. This section briefly
described the design standards used within
supermarkets by some Asian and European
countries.

4.3. Senior citizens needs and their behaviour

4.3.1. Physical factors
1. Vision

Abraham George (2017) stated that physical
factors include problems in vision, audibility,
walk ability, weakness, etc. One in five people
age 50+ live with sight loss (Age UK, 2017) and
Betsy Brawley and Mark Taylor in 2003 stated
that normal age-related vision problems include,
disability to adapt to changes in light levels,
sensitivity to glare, reduced contrast sensitivity,
sensitivity to glare, reduced contrast sensitivity,
restricted color recognition, reduced ability to
discern visual details.

2. Audibility

Over 70% of people aged 70+ have some kind of
hearing loss (Age UK, 2017). The ability to
understand normal conversations is usually not
affected at first, but when combined with the
presence of background noise, perception is often
diminished  (Abraham  George,  2017).
Background noise can be particularly painful
when magnified by hearing aids. Excessive noise
echoing from hard surfaces, for example, can
cause frustration, agitation, and anger. It also can
cause elevated blood pressure, heart disease, and
ulcers (Betsy Brawley and Mark Taylor, 2003).
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3. Mobility

18% of people aged 60-69 have mobility
difficulty, as do 38% of those aged 70+ (Age UK,
2017). The main reasons for the mobility
problems are the weakness of muscles, problems
of the joints, pain, diseases, and neurological
difficulties such as memory difficulties,
coordination, and balance problems.The
common mobility problem faced by elders is
falling. Hence it is clear that mobility has a direct
link to the psychological state which leads to fear
of falling.

4.3.2. Psychological factors

Psychological factors include mental health
conditions such as fear of falling, loneliness, and
feeling of security. Julie Leobach, associate
professor in the department of psychiatry,
University of California ALSO stated that fear of
falling avoids some physical activities and
decreased capacity to perform daily living
activities such as shopping. Normally age-related
changes in physical ability are one of the reasons
for the fear of falling (Abraham George, 017).

4.4. Design factors affecting the shopping
experience in the supermarkets for seniors.

4.4.1. Store layout and its environment

As per the supermarket standards mentioned in
the literature review, it is better to plan for a
single store and it will optimize the customer
experience (Jaina Rodriguez), and as per
Professor Windy Wills and Dr. Angela
Dickinson and Abraham George (2017), the
distance has to walk around and climbing lifts
and  staircases make elderly  people
uncomfortable. Moreover, as per the physical
difficulties of elderly people they cannot open
heavy doors (Age UK 2017). As per the literature
review it is recommended to have disabled
entrances in every supermarket with a good
gradient and width, and ACA (Association of
Convenience) also stated that installing ramps,
automatic doors, widening aisles to improve
shopping for disabled customers and make
confident to go shopping.
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4.4.2. Equipment sizes and placements

As per the supermarket standards mentioned
above the best level for placing most items is the
eye level and as per the statement of Robert
Donven, elderly people are shorter than younger
people and face difficulties when they reach
products on higher shelves and deeper freezers.
Simone Pettigrew, Kathreine Mizerski, and
Robert Donven in 2005 also stated that old
consumers have the possibility of falls while
over-stretching when they reach to products on
higher shelves

4.4.3. Floorings

As per the supermarket standards mentioned
above, the supermarkets should have non-
slippery floorings to avoid accidents and easy
navigation and slippery floorings make fear on
elders and this psychological issue causes them
to avoid physical activities and decrease the
capacity to perform daily living activities such as
shopping (Juile Leobach, University of
Califonia). Non-slippery flooring reduces
accidents and slippery floorings cause to increase
the fear of falling (Abrahm George in 2017). As
the successful supermarkets worldwide the
Kaiser’s supermarket in Germany and Adeg
Aktiv 50+ in Australia have been equipped with
non-skid floors to prevent consumers from
falling even when wet.

4.4.4. Lighting

As per the document published by John
Memorial Health in 2015 and as per the statement
of Abraham George (2017), improper lighting
causes vision issues in elders and makes it
difficult to see things properly. The Adeg Aktiv
Markt 50+ had used special lights to reduce glare
on elderly customers' more sensitive eyes.

5. DATA COLLECTION AND METHODS

Both primary research and secondary research
methods for support findings and the
comprehensive literature under the secondary
research methods and a case study under the
primary research methods. The author has done
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the present case study by selecting Sathosa
supermarkets and the selected sample for the
study is male and female older people over 50
years who are living in the Gampaha district and
shopping at Sathosa supermarkets to buy their
day to day needs. The selected criteria for the
case study are created through the literature
review and they are mentioned below.

Criteria Results

Store layout and
environment

Level
differences

Product
placements

Location
indicators and
signage

e Ramp sizes

e Entrance doors

Equipment sizes and
placements

Shelf heights

Depth of
freezers

Shopping
baskets and
trolley sizes

Shopping
baskets and
trolley
arrangements

Width between
aisles

Floorings

e Surfaces

Lighting

Lighting levels

567

Contrast
sensitivity

Glare

Lighting
arrangements

Table 22. Selected criteria for the case
study

4. DATA COLLECTION AND METHODS

As per the research methodology, the researcher
selected to do a case study within Sathosa
supermarkets in Gampaha and realized that the
information gathered through the literature
review are valid in Sri Lanka as well. Basically,
the supermarket environment layout, equipment
sizes, and placements, lighting, and flooring
affect the shopping experience of senior citizens.

Under the supermarket environment and layout,
the researcher observed that level differences
within  the store environment, product
placements, placements of the location
indicators, and the width of the ramps and the
entrance doors have to be improved.

Secondly, the researcher observed the equipment
sizes and the placements within supermarket
interiors and found that shelf heights, depth of the
freezers, sizes of the trolleys and baskets,
arrangements of the trolleys, and baskets, and the
width between two aisles also have to be
improved.

As per the observations of the case study flooring
and the lighting within the Sathosa supermarkets
also have to be improved. The case study briefly
described that most of the design factors found
through the literature review are valid in Sri
Lanka as well and have to be improved for
providing satisfaction and comfort for elderly
people.

Findings Recommendations

Store layout




ANNUAL INTERNATIONAL CONFERENCE ON BUSINESS INNOVATION (ICOBI) 2022

Steep slopes | The slopes
within built provided in the
environments | supermarket-built
environments
should be in the
standard gradient
of 1:12.
Inappropriate | The products
product should have a
placements proper
arrangement and
should not be
organized on the
floor or below the
3ftlevel (should not
be organized at the
stoop level).
Inappropriate | The location
placements of | indicators should
location be located at the
indicators eye level and they
should be placed at
the 4-5 ft levels.
Narrow The width of the
ramps ramps should be
increased to the
minimum width of
815mm.
Entrance The doors should
doors be highlighted in
without high contrast
disabled colours.
accesses Entrance should

have proper step
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free disabled
access.

Equipment sizes and placements

Inappropriate
arrangements
of shelf
heights

The most essential
products should be
placed at the eye
and touch levels.

Deep freezers

The depth of the
freezers should be
decreased and the
products inside of
the freezers should
not be placed at the
stoop level (below
3 ft).

Inappropriate
arrangements
of shopping
baskets and
trolleys.

The supermarket
trolleys which are
located on the floor
and the trolleys
which are located
in-between of the
shelves should be
parked at a proper
place near the
entrance.

Narrow aisles

The width between
two aisles should
be increased to
2200mm.

Floorings
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Slippery
surfaces

The shiny glossy
flooring should be
changed into matte-
finished vinyl or
ceramic tiles.

The floor at the
entrance should be
covered with a
rubber carpet to
reduce accidents.

Lightings

Low lighting
levels

The lighting levels
should be increased
to 1500 lux.

The number of
bulbs and the
lumen for the area
should be increased
to achieve the
general lighting
level of 1500 lux.

Less contrast
sensitivity of
price labels

The colors of the
price labels should
be changed to
100% contrast
colors of black and
white.

Inappropriate
lighting
arrangements

The shelves should
have proper
vertical lighting
systems for
comfortable
reading of price
labels.
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Table 23. Findings and the recommendations
of the case study

4. CONCLUSION

As per the introduction, Sri Lanka is a country in
the world that has a rapidly aging population. An
increase in the number of older people will create
a bigger market for goods and services linked to
older people, such as supermarkets and other
elder people supportive services. So it is
important to identify whether they can face
difficulties within built forms and make them
age-friendly to avoid their difficulties and
provide comfort and satisfaction. And some
European countries and Asian countries have
specified senior-friendly supermarket standards
for the mature market. The literature review also
described that supermarket layout, equipment
sizes, and placements selection, and placing of
lighting, selection of floorings can affect aged
people. The researcher wanted to identify that the
factors found through the literature review are
valid to Sri Lanka as well.

To carry out well-developed research the author
has done qualitative data collections to identify
the design factors affecting seniors in designing
the  well-developed  senior-friendly  built
environments. Because of that,

e This research is benefited to elderly
people who are doing their
household shopping.

e This research will also benefit the
supermarket industry and they can
study this research and increase
their income by providing age-
friendly facilities in stores.

e This research will also benefit
future researchers to continue this
research further. They also can
study this research to get more
details for their studies and do in-
depth research regarding this topic.
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Interior designers and architects
can study this research and design
aged friendly built environments to
provide more comfort for the aging
population and they will be able to
provide perfect solutions and
designs which fit the need of
elderly people.

As the limitations of this research the author
has identified that,

The case study for this research was
done only with the Sathosa channel
and the results will not 100%
accurate.

Doing the case study only within
the Gampaha district also narrows
down the research.

Because of the COVID 19 situation
the number of customers visiting
Sathosa supermarkets dropped, and
it affected the observation of the
case study.

This research can be extended in several
ways. The areas which need to be discussed
in depth were recommended as further
research and they are mentioned below.

e The research was done only within the
Sathosa channels in Gampaha because it
has the most senior customers compared
to other supermarkets in Sri Lanka. The
future researcher can continue this
research with other supermarkets in Sri
Lanka also for getting accurate results.
The research paper was done only as a
case study by focusing on Sathosa
supermarkets in the Gampaha district and
the future researcher can extend this
research by having live interviews with
senior citizens for increasing the accuracy
of the results.
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ANNEXURE

1.Steep slope of Kadawatha branch:

At the entrance, people have to climb a steep
slope to get goods.

5.

Ramp angle of Sathosa

The standard and comfortable gradient for a ramp
is 1: 12 and the angle should be 4 ° 45",

The existing height of the steep slope is 3ft and
the length is 7ft.
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In this scenario the angle is 23°11". The angle is

very high not suited for a ramp. This steep slope ~ The provided ramps within Sathosa supermarkets
can make older people fear and also can cause  have 600mm width and, it is not sufficient for
accidents. wheelchair users.

Calculation:
tan 0= [3/7]

0 = tan '1[3/7]

0=23°11"

s

Some Sathosa branches have provided only steps
to climb up. People who are in wheelchairs

Some essential products like salt, flour are ~ Cannotaccess them.
located in baskets and they do not provide proper
rack arrangements for those kinds of food items.
People cannot easily identify these products and
have to move around to find them.

3. Product placements of Sathosa

6. Locatioh indicators

A~
Supermarkets are in the standard levels. But
unfortunately, most of the eye level shelves are
empty. Not only the eye levels but also the touch
levels are empty.
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240mm

Some essential items have been located at the
stoop level by using baskets. The height of a
basket is 240mm. It means they are below 3ft
(900mm). Older people who have mobility issues
such as muscle pains cannot reach those
products.

9. Aisle placements

These diagrams showcase the current width
between aisles within the Sathosa supermarket.
The current width is 900mm and it is not enough
for two shoppers with trolleys. Even a shopper
with a trolley and another shopper who is in a
wheelchair cannot go through it.

10. Shopping baskets

As per the sizes of the Ernst Neufert data book,
the shopping baskets have the standard sizes of
420%250%240 mm and they are located on the
floor.

11. Floorings

Within Sathosa supermarket, there are some
floors with slippery surfaces. These surfaces can
make elders fear navigating within the built
environment.

ome Sathosa supermarkets have not provided
uitable rubber carpets at the entrance floor to
ipe shoes. Most probably these mistakes can

ause accidents as well and cause fear in elders.
12. Labeling
The price labels provided within the Sathosa

supermarket are not very clear. The letters are on
a yellow background and the letter size is also
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very small. Especially older people who have
less contrast sensitivity cannot read these labels
easily.

13. Lightings
Generally, 750 lux is recommended for
supermarkets, and it is better to use 1500 lux for
the elderly. In Sathosa supermarket they have
fixed ceiling recessed lights at every 6 ft on the
ceiling. As one of the staff members described
they have used 30W LED lights at the ceilings.
This is not common for all Sathosa layouts
because Sathosa supermarket does not have a
common layout. To check whether 30 W lights
are enough for bright up space, the author has
done a calculation within the Kirillawala store.
e Luminous efficiency for 1 LED lamp=
90 Im/ W
e Luminous efficiency for 30W LED
lamp
90 x30= 2700 Im/ W
e E = Illuminance

9ft=2.74m

Lumens and the requirement of the number of
bulbs for the elderly.

Lumens for the = Area x lux

elderly =5.94579 x 1500
=8918.68 Im
Number of =8918.68
bulbs (30W) 2700
=33
=4
Calculation:
e Luminous efficiency for 1 LED lamp= 90 Im/

w

e Luminous efficiency for 30W LED lamp
90 x30= 2700 Im/ W

e E = Illuminance

Area = 1/2x4xaxr?
=1/2x4x3.14%(2.74) 2

=17.20 m2
E =Flux = 2700 =156.97 lux
Area 17.20
Calculation for the lumens of cashier area
Area =8 x 8xft?
= 64 ft2
=64 x0.092903 m2
=5.94579 m?
Lumens = Area x lux
(General) =5.94579 x 750
=4459.34 Im

Number of = 4459.34

Bulbs (30W) 2700
=1.65
=2
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