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EXECUTIVE SUMMARY

Air and noise pollution are well-known to cause adverse health effect to human (WHO,
2011;2013, Babisch, 2011; Basner, et al., 2014; Vienneau et al., 2015; Halonen et al., 2015).
People in London are in risk of those impacts since London is identified as the most polluted
place in Europe (The Guardian, 2010) and being attributed as noisy place. Therefore, the City

is facing significant challenges in tackling environmental crisis today and in the future.

Mayor of London is aware of such situation and has invested a lot of money and
implemented several measures in improving transportation related environment sector (TfL,
2015). Since 2009, the London's Great Outdoor and Better Street programs - led by
Transport for London (TfL) - has been started and has been successfully delivered more than
80 public spaces and street network projects (TfL, 2013). This program aims to enhance the
urban environment, improve the vitality and sense of place, as well as to improve the quality

inhabitants

TfL has undertaken a gap analysis focused on that investment and the return of economic

benefit gained that will be addressed in this study. The primary objective of this research is

to seek to understand how important are levels of air pollution and noise as the impact of

transport activities, influence the dwell time and adjoining retail spend in the outside cafes

or restaurants. To understanding the importance of those variables, three central questions

rise:

1. Do the quality level of air pollution and noise influence people's dwell time in outdoor
spaces?

2. How does people's perception compare with the measured urban pollution and noise
level in outdoor spaces?

3. Do the quality level of air pollution and noise affect their retail behaviour including

spending in adjoining outdoor spaces?

Data in this study are obtained through field survey conducted on 6,7, and 8 July 2016 in
London. Three different locations are selected based on TfL's Road Task Force: have the
similar “place” yet different “movement” or traffic function: The Cut as low traffic, Exhibition

Road as medium traffic, and Upper Street as high traffic.
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Data required consist of quantitative and qualitative: dwell time, air pollution (focus on
Ultrafine Particle / PNC), noise level, and retail spend. Those will be gathered with different
methods: video recording, measurement (air and noise pollution), and the online

questionnaire.

Measurement

1. Video Recording
(Tracsis Traffic Data
Quantitative Ltd)

Data 2. TSI 3007  Particle
1. Dwell Time Number
Air Pollution 3. Sound Meter App

3. Noise Level

-

Perception
Qualitative 4. Retail Spend Bristol Online Survey
Data (BOSS)

Figure 1: Data Collection Type
Source: own work
Data are analysed using correlation and multiple regression analysis. In order to show the

relationship between variables, four hypotheses are created consist of:

* H1: If measured pollution (A) > measured pollution (B) - Dwell Time (A) < Dwell time (B)

» H2: If perceived pollution (A) > perceived pollution (B) > Dwell time (A) < Dwell time (B)

e H3: If pollution (A) > pollution (B) = retail spend per person (A) < retail spend per person
(B)

* HA4: Perceived pollution is correlated with measured pollution

Key Findings

The result shows that air pollution has a very weak correlation with dwell time (0.161) in a
significant way. The regression shows the very small coefficient (=0.000) of PNC in affecting
dwell time. Noise shows stronger correlation (-0.48) than air pollution but at 60%
significance level only and the coefficient changing B=-1244). This support the previous
studies that acoustic presence has a bigger influence (Paas et al., 2016) in affecting people

dwell time.
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From the study, it also found that there is a stronger factor in affecting dwell time: group
size (B =17.138). The comparison of coefficient regressions also confirms that atmospheric
effect of air pollution and noise has a weak impact in affecting dwell time (Donovan et al.,

1994).

Multiple Regression Analysis for Dwell Time

Factors B Standard t-value p-value
Error
PNC (Particles/cm™3) 0.000 0.000 2.647 0.009
Noise Level -1.244 1.230 -1.011 0.313
Group Size 17.138 2.436 7.034 0.000
PCU/minute 0.474 0.330 1.437 0.152
Children Presence -17.359 8.961 -1.937 0.054

Source: Own work

Study finds incompatibility between measured and perceived air pollution (Hypothesis 4).
The explanation for this can be explained by less capability of people in recognizing air
pollution (Brody et al., 2004; Howel et al., 2002, Paas et al., 2016). Particularly ultrafine
particle, it’s a tiny particle, invisible, and odourless (Brugge, 2013), makes it hard for human
sensory to be detected, just like many air pollutants including PM;.s and PM1o. This would
explain the rank order in perceptions start from Upper Street as the worst, The Cut, and then
Exhibition Road doesn’t match with actual data where Upper Street> Exhibition Road> The

Cut.

Similar to noise, the match between measured and perceived can be identified, although in
some cases, it shows the inconsistency. It may cause by other consideration on noise
judgment that can be explained in soundscape concept. On the Exhibition Road, people
perceived noise level to be quiet whereas the actual measured it to be fairly noisy. This
possibly occurs because noise were dominated by surrounding speech, which perceives to
be more pleasant than traffic noise (Miller, 2013; Nilsson and Berglund, 2006; Guastavino,
2006; Carles et al., 1999). Surrounding speech tends to be perceived eventful or exciting

(Axelsson, 2010).



The results on dwell time vs pollution seem to contradict the hypothesis 1 and hypothesis 2
that reduced pollution would be associated with increased dwell time, both from the
observed data and the (small sample) perceived data. PNC show very weak correlation —
statistically significant - with dwell time. The noisiest street for traffic noise — Upper Street —
had some of the longest dwell times. The association with retail spend can not be explored
because the sample size from online survey was small so that Hypothesis 3 can not be

tested.

Reflecting on the results, there may have been other social or behavioural factors — including
the purpose of the visit to the cafe or the context that day (day off, working day, day as a
tourist, etc.) that may have played a greater role in explaining dwell time that the

environmental variables did.

The measurement and survey were conducted on three different days, with supporting by 3
days of background pollution level to get the actual traffic impact on air quality. This help to

get to know the true traffic impact to the air quality.

The findings in this research create opportunities for further studies. A study focusing on
environmental impact to the health damage through actual and perceptions will be
essential. Another study focusing the relationship related economic benefit and
environment could be focused on what is the variables in the streetscape has a significant

influence on people's perceptions.



CHAPTER 1: INTRODUCTION

1.1BACKGROUND

Air pollution and noise are well-known as the cause of adverse health effects. WHO (2013)
stated that air pollution cause cardiovascular, morbidity, and even mortality to the human.
Moreover, noise can cause the annoyance (WHO, 2011), increased blood pressure and stress
hormone (Babisch, 2011), hearing loss (Basner et al., 2014), cardiovascular disease

(Vienneau et al., 2015), hypertension, stroke, and mortality (Halonen et al., 2015).

London is a global and world-class city which faces challenges and opportunities to stay in
that “class” (LDA, 2008). London grows rapidly, with the population predicted to rise from
8.6 million in 2015 to 10 million in 2030 (London Assembly, 2015), which also increase the
challenge in urban environmental crisis nowadays. According to The Guardian (2010), City of
London is the most polluted places in Europe, which has the highest nitrogen dioxide (NO3)
concentration and the number of particulate matter (PM) hot spots that exceed the limit
threshold (Kelly, 2014). People in London also exposed to the traffic noise level >55 dB,
which is defined by WHO (2011) as the annoying level that can cause health problems, and
in UK level causes hypertension-related myocardial infarctions and stroke (Halonen et al.,

2015).

It is widely known that transport world has a significant influence on urban environment
quality. According to Fecht et al. (2016), noise and air pollution in London are primarily
caused by the traffic. Therefore, to support the city's growth as well as to tackle the urban
environmental issue, Mayor of London has implemented several measures and invested
billions of pounds through the transportation sector. These actions focus on improving,
modernizing, and expanding London's transport network (TfL, 2015), which simultaneously
supported by the significant investment from the private sector in new housing, retail, and

office development.

London is widely connected by a network of streets, public squares, interchanges, and
junctions, which account for 80% of London’s public spaces (TfL, 2015). Since 2009, Mayor

has started the London's Great Outdoors and Better Streets programs and has delivered
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more than 80 innovative improvement projects on capital's public spaces and street network
(TfL, 2013). This primary aims of the program are to enhance the urban environment
standard, improve the vitality and sense of place, as well as to improve the quality of life for

inhabitants and visitors.

Resulting in the success of public realm enhancement projects through the program, and to
supporting the continuing investment for improvement projects, Mayor of London again set
up the Road Task Force (RTF) program (TfL, 2015). The primary goal of this program is to
deliver “world-class streets and roads in London- "fit for the future” (TfL, 2015). It can be
approach by providing roads, not only efficient and safe for people, goods and service

movement, but also be able to contribute to city looks, feels, and its quality of life.

In respond to the RTF program, TfL is leading the program and has planned to invest £4bn in
the capital's road network and the Road Modernisation Plan (TfL, 2015). The road
modernisation plan includes hundreds of projects with 17 major schemes to create better
public spaces and support regeneration and economic growth. TfL will improve 33 London's
busiest junctions (see Appendix 4), build 4 new cycle superhighways, improve four existing
routes, provide safer and faster journey to central London for the benefit of all road users.
TfL also provides support to the boroughs on their Local Implementation Plans (LIPs) in

delivering better local transport (TfL, 2015).

1.2 0BJECTIVES AND RESEARCH QUESTIONS

TfL Surface Transport, Strategy, and Planning have undertaken a gap analysis focused on
their regeneration investment that includes outside place, street and road improvements.
TfL has identified a research gap: the return of economic benefit from their investment that
will be addressed by this study. The investment defined by the infrastructure change
adjoining with the transport management implemented on the streets and roads. Moreover,
the economic benefit will be measured with dwell time and the adjoining retail spend which
consider as the potential metric in defining economic vitality and quality of Life (New York

City Department of Transportation (NYCDOT), 2013).

The primary objective of this research is to seek to understand how important are levels of
air pollution and noise as the impact of transport activities in influencing the dwell time and

2



retail spend in outside spaces primarily for leisure purposes (eating and drinking in
particular). Data gather quantitatively and qualitatively by on-site measurement as well as
individuals’ perception. Therefore, to understand the importance of those variables, the

primary objectives are broken down into three main research questions:

1. Do the quality level of air pollution and noise influence people's dwell time in outdoor
spaces?

2. How does people's perception compare with the measured urban pollution and noise
level in outdoor spaces?

3. Do the quality level of air pollution and noise affect their retail behaviour including

spending in adjoining outdoor spaces?

1.3RESEARCH SCOPE

This research is one of the projects to evaluate the economic benefit of the TfL’s transport
investment in London. Therefore, the study will take place in London, where the
improvement being implemented. Three different roadside environments selected based on
TfL’s Road Task Force street types, which categorize by “movement” and “place” function.
Furthermore, this study will only focus on the customers of street cafés and restaurants on

those three sites.

Based on the requirements, three different roads are identified which has the similar "place’
function yet different "movement" function. Different "movement" function defined by
traffic volume on the streets: high, medium, and low traffic. The sites chosen are The Cut,
Exhibition Road, and Upper Street - located in the Central London. Exhibition Road has
low/very low traffic, The Cut has Medium Traffic, and Upper Street has high traffic. All of the

streets have different layouts but have the similar land use for cafes and restaurants.
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Figure 1. 1 Map of Site Locations

Source: Google Maps, 2016
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Figure 1. 2 Road Conditions

Source: Google Maps, 2016

1.4 STRUCTURE OF RESEARCH

This research investigates the importance of the air pollution and noise in affecting people’s
dwell time and their adjoining retail spend in street cafés and restaurants. Chapter | explains
the background of the study risen by Transport for London as the result of their investment
in regeneration purposes and quality of life enhancement. This section also introduces the
problems, primary objectives, and research questions to answer by the study. Chapter Il will

present the literature review, which describes the subject matters in this research through
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previous theoretical and empirical studies regarding the interaction between air pollution
and noise in influencing people’s dwell time and their adjoining retail spend in retails

sectors.

Chapter lll will describe the research methodology explaining the data collection method,
data input, and data analysis method to be used. It includes the use of air pollution and
noise measurements, video recording method, questionnaire usage, and other data that also
considered for the study. Hypotheses of this research will be used to answer the research
guestions. Chapter IV consists of the analysis and discussion that will present the results,
findings, correlations, discussion, and hypotheses test through statistical analysis
procedures. The results will be furtherly discussed to get a deeper understanding of the
research. Chapter V shall present reflection and limitations on the study, conclusions as well

as the suggestion for further studies.



CHAPTER 2: LITERATURE REVIEW

2.1 FACTORS AFFECTING CONSUMER BEHAVIOUR IN RETAIL SECTOR

Consumer behaviour in the retail business is affected by a lot of factors which can be
categorized into situational, personal, psychological, and societal (Tanner and Raymond,
2012). All those factors can cause a different level of impact on people response and

emotions when dealing with the retail decision.

First, situational factors are the temporary influences that consist of physical factors, social
factors, time factors, reason factors and buyer's mood. Physical factors can be described as
store locations and atmospheric factors. Social factors affecting behaviour because
consideration of other people thinks matters to the individual. Time of day, time of year and
time availability of the customer will also influence their behaviour in choosing the goods or
services. Another factor such as the reason will affect the people's dwell time in the retail

store as well as their mood (Tanner and Raymond, 2012).

Second, the personal factors include personality, self-concept, gender, age, stage of life, and
lifestyle (Tanner and Raymond, 2012). Personality is the reflection of people's disposition,
which can enhance feeling about customer itself. Gender show the different effect when
women shop differently than men (Tanner and Raymond, 2012). People at different age and
stage of life buy a different thing to express themselves. Furthermore, lifestyle is reflecting
what people are doing, how they spend their time, their priority that affect their perception

of goods or services.

Third, psychological factors consist of customer's motivation, perception, and attitude.
Psychological factors is a higher needs that usually they come after basic need fulfilled.
Motivation and perception can be approach by repetition through advertising, whereas

attitudes are often difficult for companies to change (Tanner and Raymond, 2012).

Lastly, the societal factors such a culture, subculture, social class, family, reference group,
and opinion leaders are the factors that different from previous temporary factors
mentioned before. Societal factors are outward which depend on surrounding world of the

customer. Culture and subculture describe how the customer live which will affect the



purchase decision. Similar social class tends to show the same purchasing pattern. Family,
reference group and opinion leader can influence people decision in buying goods and

services (Tanner and Raymond, 2012)

2.2 ATMOSPHERIC FACTORS

Tanner and Raymond (2012) have shown that there are a lot of factors affecting consumer
behaviour in retail. Some studies that go deeper of each variable has been done and
resulting in the different implication level of the customer behaviour. This research will focus
on the air pollution and noise as a part of atmospheric factors that able to affecting

consumer's dwell time and their adjoining retail spend.

According to Kotler (1973), the atmosphere term comes from "the air surrounding a sphere"
which describe the quality of surroundings space. Atmosphere is the component that
detectable by sensory terms like smell, brightness, noises, etc. Baker (1986) categorize a
classification in atmospheric environment variables into three main components; ambient

factors, design factors, and social factors (see Appendix 15).

Baker (1986) mentioned air quality and noise as ambient factors, which are the most
suitable factors for this research. However, Baker's categorisation is mainly describing in-
store variables such as music, scent, in-store temperature - different with this research
focus. Even though it's more about in-store variables, Baker's categorization is supported by
the environmental psychology literature that based on human psychology in response to the
stimuli. So that, this categorization will be reliable to be implemented in the outside store

too, although there are more factors can influence customer behaviour in the outside.

Berman and Evans (1989) propose alternative classification which describes atmospheric
stimuli into 4 categories; exterior of the store, the general interior, the layout & design
variables, and the point-of-purchase and decoration variables (see Appendix 16). The
research mentions surrounding areas, congestion, and traffic as variables that can affect
consumer behaviour. There are a lot of things can define as surrounding area, and a lot of
things can be defined as an impact to traffic and congestion. In the urban environment,
congestion and traffic are the main source of air pollution and noise. Sturm (2000) state that
transport activities contribute significantly to pollution in urban areas. Although not
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specifically mentioned in the classification, air pollution, and noise can be categorized as

congestion and traffic impact as well as a component in the surrounding area.

From Baker (1986) and Berman and Evans (1989) classification, air pollution and noise can be
categorized as atmospheric factors that can influence consumer behaviour in outside cafés
and restaurants. Baker (1986) mention air quality and noise as variables, while Berman and
Evans (1989) state surrounding area, congestion, and traffic. These two are correlated with
each other as noise and air pollution are the result of the congestion/traffic, while traffic and

congestion contribute to the noise and air pollution.

Ambient Factors External Variables

 Air quality/pollution * Surrounding area

* Noise * Congestion and
traffic

Figure 2. 1 Atmospheric Variables

Source: Own Work

2.3 ATMOSPHERIC FACTORS AFFECTING DWELL TIME AND RETAIL SPEND

The correlation between atmospheric factors and consumer behaviour is described by Turley
and Milliman (2000) through stimuli — organism — response relationship. By combining
human variables to Berman and Evans (1989) classification, the correlation is described in

the graph as follow;
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Figure 2. 2The Influence of Retail Atmospherics

Source: Turley and Milliman, 2000

Previously, Mehrabian and Russel (1974) cited in Donnovan and Rossiter (1982) emphasize
that environment stimuli raise emotional states known as pleasure and arousal.
Furthermore, this emotional states will create approach and avoidance behaviours in
customers. This research is supported by Donnovan and Rossiter (1982), which investigate
the relationship between emotional states induced by eleven different retail environments

and statements of behavioural intention. They found that store-induced pleasure has a



positive correlation with willingness to buy, while store-induced arousal will influence the

dwell time in the store and willingness to interact.

All the variables of atmospheric stimuli affect both the employee and the customer, inducing
the emotional state according to their characteristic. The employee emotional will cause the
behaviour intentions that at the end will affect the consumer behaviour. Customer response,
not only affected by their emotional states but also employee response will behave

differently that will affect their dwell time in a store and their purchases.

Most of the marketing research tend to be conducted to in-store studies. When considering
street cafés and restaurants, the impact will be different because it has more complex
variables. Consumer behaviour research in outdoor retail, which considers external variables
are still rare. Grossbart et al. (1975) ever examined the external variables impact of macro-
environment in the shopping district, resulting in various perception among individuals
depends on shopper type. Pan et al. (2008) unable to show the evidence of the relationship
between access, parking, building exterior, landscape, and outdoor exhibition area to

purchasing behaviour.

Some studies have found the proof of how external atmospheric have affected the retail
sales, if accessibility for pedestrian and biker are improved, they visit the area more often
and as a result spend more in that retail business (Stantec Consulting Ltd, 2011; Schaller

Consulting, 2006; Clifton et al., 2012; NYCDOT, 2013).

However, the research shows the correlation between the external atmospheric variables
and the retail sales that more caused by the increase of the customer number. Research

about the impact of the air and noise pollution as the result of the street improvement to
people's dwell time and their adjoining retail spend particularly in outside retail sector are

still rare.

2.4 STREET/ROAD IMPROVEMENT AND ECONOMIC BENEFIT

It has been proved that transportation investment can generate large benefit within society
(Lakshmanan & Chatterjee, 2005) through the economy and social development. That

investment usually forms in two types: capital expansion and capital enhancement (Eberts,

10



2000). The expansion aims to support and accommodate the future growth such as
construct the new or expand transport network, while enhancement refers to improve the
efficiency of the existing transportation system. Both of them have the similar goal, which is

to achieve the economic benefit among societies.

There are increasing acknowledgments nowadays argue that transportation system can
affect both positive and adverse impact on the urban resilience. Too many traffic generated
by the transport investment can cause the economic collapse, environmental issue, and
degradation of the quality of life within the urban areas. Those problems become bigger
challenges in urban areas nowadays, raising an important question: how to accommodate
the population growth and expand economic opportunity while also improving public health,
environmental sustainability and quality of life (NYCDOT, 2013). Cities need to plan their
transportation system carefully, how to meet the transport requirement to achieve the

economic development hence minimizing the adverse impact of the transportation.

Creating connection between transportation and economic development is essential, how to
balance the transport requirement in contributing economic development. In the urban
context, road traffic is the main transport system, which consists of roads and streets. Street
and road are used not only for walking purposes, but it has an essential role as a public space
for communities. Street as public space also serve social function, to look, gaze, meet, play,
shop, work alongside (Project for Public Spaces Inc., 2008), to congregate, relax, and enjoy

being out in public, the place where people participate in the community (NYCDOT, 2013).

According to those function, street or road have a broad range of economic influence for
government, private sector, and the local communities such as (NYCDOT, 2013);

e The job creation

e The impact of mobility on logistic cost

e The external cost of traffic accidents

e The saving between the active design of public realm and saving in behaviour cost
e The environmental cost

e Higher property values associated with higher quality public realm

e Household savings related to the lower cost of vehicle ownership and usage

e Commercial vitality of the neighbourhoods in particular streets
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The influence of street/road improvement can be beneficial to the urban development and
its communities. NYCDOT (2013) identified potential parameter to analyse the economic
benefit, both direct and indirect. The direct benefit can be measured by safety, moving
people and goods, accessibility, economic vitality, attractive place for movement, and public
space. The indirect benefit can be identified by public health, environmental quality, and
economic prosperity.

Table 2. 1 Parameters of Economic Benefit in Transport Improvement

Goal Potential Metrics

= Crashes and injuries for motorists, pedestrians,
Safety and cyclists

» Traffic speeds

= Volume of vehicles, bus passengers, bicycle

Access/ riders and users of public space
Mobility = Efficiency in parking/loading

= Traffic speeds
Economic = Number of businesses; employment
Vitality « Retail sales; visitor spending

= Minutes of physical activity per day
= Rates of obesity, asthma, diabetes, etc.

Public Health

Environmental | * Air quality; water quality
Quality » Urban heat island; energy use

Livability/ = User satisfaction
Quality of Life | « Public space usage

Source: NYCDOT, 2013

2.5 STREET/ROAD IMPROVEMENT AND ECONOMIC VITALITY

Urban streetscape is generally dominated by the retailing/commercial activities. A study by
Meisel (2010) finds that urban businesses consider the streetscape as an important factor in
attracting customers or tenants. Previous understanding of the business owners think that
majority of their customer use private motor vehicle, which means by reducing accessibility
of car will decrease their customer. The study found that it is not entirely correct.
Surprisingly in dense area, the study finds a significant proportion of customers arrive not by

car but by active transport modes such as walking, bike, and public transport.

Another study also found that improving accessibility and facility to pedestrian and bike user

increases those user visits and cumulatively spend more per capita at local business (Stantec
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Consulting, 2011; Transportation Alternatives, 2012; The Clean Air Partnership, 2009;
Schaller Consulting, 2006; Clifton et al., 2012). Some research also finds that shopper often
indicates that they would like to visit more often if the enhancements are made to street

environment (Schaller, 2006; The Clean Air Partnership, 2009).

Those studies show that road design merely contributes to the visitor's retail spend and
retail sales, which are two of the economic vitality parameter. Not all of studies show the
positive impact of street improvement. A study in Vancouver by Stantec Consulting (2011)
evaluate the economic implications of two-way separated bike lanes results in showing the
negative business impacts. It was a comprehensive survey but based on self-reported data,

which found to have a bias (NYCDOT, 2013).

Most of the research are based on the survey form, qualitative and lack of
comprehensiveness. Those studies also do not compare before and after improvement,
which is essential to see the effect of improvements. Until the research conducted by the
NYCDOT (2013), using the accurate, detail, relevance with comparing times and locations,
able to show the quantitative positive relationship of street improvement and local business
particularly the retail sales. This research proves that the street which is safer, more inviting,
and sustainable is rarely detrimental to local business. Otherwise, it will bring more profit to

them and increase the local economic vitality.

2.6 STREET/ROAD IMPROVEMENT AND LIVEABILITY

Shaftoe (2008) mention liveability as deals between appropriation of public realm and the
individuals using its spaces. The deals can be formed as people’s relations, readings, feelings,
uses, and experiences of the space through the interaction of functions and space, which
contributing to the urban life. Moreover, Rasmussen et al. (2011) explain what components
in affecting the use of place consisting of sense of place, identity, inclusiveness, and feeling
of safety (see Appendix 20).

Research by CABE (2000) find about 85% of respondents felt the quality of public space and
the built environment affect their lives directly and the way they feel. Street/road as one of

public space, reflecting the environment quality of the areas, used by people consistently.
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The interaction between people and environment will create the liveability and further could

affect the behaviours and activities in that place.

Transport is well-known to cause adverse impact on the built and natural environment
(TRKC, 2009), and also to human health. The main problem caused by transport are
diminution of resource use, climate change, waste, air pollution, noise and related vibration,

land take, and water impacts (Banister et al., 2000) (see Appendix 5).

Transport will affect the street/road environment where people live and interact in the daily
activities. Moreover, this will affect the uses of public realm, which further able to influence

their perception, behaviour, and response.

2.7 STREET CAFES AND RESTAURANTS

According to the street function, street cafes and restaurants is not just about the retail
activities anymore. It should be looked holistically as part of the public realm. It is the place
where people are drinking, eating, while relaxing, enjoying the sunshine, meeting people,
watching the world by (Oosterman, 1992 cited in Montgomery, 2007). Individuals who dwell
in the street cafes and restaurants have more interaction with the streets, enjoy the
entertaining force of the streets as the main attraction (Oosterman, 1992 cited in

Montgomery, 2007), offering one of the delights of urban life (Gehl, 2001).

In street cafes and restaurants, consumer behaviour is influenced by many factors, and
street condition is one of them. It does not depend on the quality of retailer only, but
broader it also depends on the quality of the areas, which further can describe the liveability
and economic vitality. In street cafe and restaurant, people looking for broader function
such as enjoying the street. Therefore, the environment of the street/road should be
designed as comfortable as people would like to enjoy it. This research will focus on air
pollution and noise variable as part of atmospheric environmental variables, to understand

how it affects their consumer behaviour.
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2.8 DWELL TIME AND ADJOINING RETAIL SPEND

Bohl (2014) defines dwell time as a time customer spent in shops and restaurants, as
measured by the time they arrive and exit. There is still lack of research trying to search
more to the relation of dwell time and retail spend because dwell time is more depends on
the customer itself. Mehrabian and Russel (1974) cited in Donnovan and Rossiter (1982)
predict that the increase dwell time may effect on the increasing retail spend. Bohl (2014)
found the positive link between dwell times and retail spend consumer in airport. However,
this study only analyses the people who already bought something previously. It should be
noted as well that it the term "shopping to kill time" often used to shop at the airports

(Crawford — Melemar, 2003) and may have different results if it applied to another place.

2.9 INDIVIDUAL PERCEPTION OF AIR POLLUTION

Research about people's perception of air quality has been started since the 1960s and
1970s (Brody, 2004) with the main aims to understand the awareness and the factors in
shaping it. Nowadays, the interest of study is changing, which tend to seek the relationship
between pollution and its health effects. Improved air quality measurement technology can

help to gain more data accuracy.

From some studies, it is found that people who live in extremely high-polluted area were not
aware of the air quality (Kirkby, 1981 cited in Brody, 2004; Auliciems and Burton, 1970). For
instance, Dworkin and Pijawka (1982) noted the insensitivity of public perception to the air
quality change, which occurred in 1967 and 1978. A study by Johnson (2002) also found no
correlation between measured and perceived air pollution on the day they are surveyed.
Some research able to show the relationship, but it more based on location differential, for
example, urban centre vs rural areas or the proximity to the industrial area (Elliott et al.,

1999; De Groot and Samuels, 1966; Irwin et al., 1999).

Researchers try to find the possible reason for that disconnect relationship. First, "halo
effect" tend to be found in perception data, where individuals hesitant to attribute their
neighbourhood as highly polluted area (Bickerstaff and Walker, 1999; Rankin, 1969; De
Groot, 1967; Schusky, 1966; Francis, 1983; Brody et al., 2004). Residents believe that their

area is less polluted than surrounding areas. This halo effect confirmed by Bickerstaff and
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Walker (1999) when they study the inhabitants in Birmingham, England where residents
were reluctant to recognize the poor air quality and mention other factors that were shaping
perceptions of air quality. Alternative explanations were stated, such as environmental
perception are determined by the direct sensory experience. Since people unable to see and
smell, they refuse to accept the environmental risk in their neighbourhood (Brody et al.,

2004)

Second, some studies also found that people perception of air quality more based on
locations area (Day, 2007; Brody et al., 2004; Bonnes et al., 2007; Howel et al. 2002), found
strong correlation that people who live close to industrial area tend to concern about air
quality rather than residents live further. Some research also noted the different perceptions
of rural and urban dwellers, where rural residents less concerned and perceived lower level
of pollution compared to urban residents (Tremblay and Dunlap, 1978; Lowe and Pinhey,

1982; Freudenburg, 1991; Liu, 1996; Wakefield et al., 2001; Brody et al., 2004).

Third, literature show, in comprehensive scope, air quality perceptions also influence by
social and culture thing such experience, behaviour and economic status (Phillimore et al.,
2000). Howel et al. (2002) present that older residents were significantly perceived air
quality as low because they may have experienced severe air pollution and the improvement
in the past (Tiefenbacher and Hagelman, 1999). The correlation between income and
perception is inconsistent. Liu, (1996) and Wakefield (2001) explain that person with higher
income tends to be more concern about the risk of air pollution. Otherwise, Bickerstaff and
Walker (1999) found that low socioeconomic status groups also identified local air quality as

worse than the rest of the city.

Race and equity issues become a great attention, although it is still rare and need further
studies. Non-white minorities who lived closer to air pollution sources tend to rate air quality
as poor than white people (Johnson, 2002). Influence of media become one factor shaping
people's perception (Slovic, 1987; Elliot et al., 1999; Brody et al., 2004). Some studies also
found that perceptions of air pollution will be different because the different sensitivity

caused by the health status (Brook et al., 2010, Nikolopoulou, 2011).

Brody (2004) affirm that no pollutants consistently drive air quality perceptions. Some

studies have tried to prove the relationship of particular pollutants which is become a big
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concern to human health; Particulate matter. Paas et al., (2016) find that there is no
connection between PMo.25-10) with park user perception about air quality. Research by
Nikolopoulou (2011) able to show the correlation between measured and perceived air
pollution, that show association between PM count to the air clean and air quality. However,
the study is lack of high air pollutant data and therefore high PM concentration does not

follow the trend. This research will not be reliable for the high-polluted air.

In summary, it is not possible to identify relationship between perceived and actual levels of
pollutants. Since the perceptions of people will affect the use of space and their consumer
behaviour, this study will try to understand whether perception air pollution will affect their

dwell time and adjoining retail spend directly and indirectly.

2.10 INDIVIDUAL PERCEPTION OF NOISE

Noise is defined as unwanted sound at the psychological level (Shepherd et al., 2010) that
composed of several sources of sounds. The assessment of noise exposure is based on the
observer itself, which then refers to the concept of noise sensitivity. Noise sensitivity is
described as stable personality trait reflecting the tolerance attitudes towards a wide range
of environmental sounds (Zimmer, 1999; Ellermeier et al., 2001). The research shows that
there is no correlation between noise sensitivity and demographic characteristic, other than

age (Taylor, 1984; Weinstein, 1978).

A study by Yang and Kang (2005a) confirms that there is a correlation between perceived
and measured sound level. However, the studies found considerable factors between
subjective and objective evaluation: there are other considerations on people tolerance to
noise exposure from the different sound sources (Yang and Kang, 2005a; Miedema and Vos,
2003; Job, 1988; Davies et al., 2013; Ellemeier et al., 2001) which further can be mentioned
as the soundscape concept. Schafer (1993) introduce soundscape concept, a concept beyond
the noise level judgment. It is defined as the perceptual effects of the acoustic environment,

which consider human experience and characteristic personal dimension.

Soundscape affects people judgment of noise; therefore it is more suitable to assess rather
than sound level. Moreover, in outdoor environment, there are a lot of sound sources;
wanted and unwanted ones. There are a lot of factor affecting the soundscape judgement
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such as visual appearance (Adam et al., 2006), type of activity (Yu and Kanga, 2008), the
listener’s personal history and expectations, emotional content and culture (Dubois et al.,

2006) and age (Yang and Kang, 2005b).

There are several soundscape classifications, the most common categorized into 3 types:
natural, human and technological (Payne et al., 2009). Natural sound tend to be perceived as
positive (Nilsson, 2007), technological sound as negative components (Guastavino, 2006;
Nilsson and Berglund, 2006; Carles et al., 1999), and human sounds as neutral related to

pleasantness (Dubois et al., 2006; Nilsson and Berglund, 2006; Viollon and Lavandier, 2000).
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CHAPTER 3: METHODOLOGY

3.1 INTRODUCTION

The primary objective of this research is to understand the impact of air pollution and noise
to people’s dwell time and adjoining retail spend in outside cafés and restaurants.
Quantitative and qualitative data were gathered through an on-site survey on 6, 7, and 8 July
2016. Both data were collected because it has its own benefit; quantitative data can provide
the real and accurate from large participants, while perception or qualitative data can gain
more depth information. Dwell time, air pollution, and noise were gathered with the
qualitative and quantitative method, while retail spend collected by qualitative method only.
Quantitative data were gained by video recording, air pollution measurement, and noise
level measurement. Qualitative data were collected by internet-based questionnaire using

Bristol Online Survey (BOS).

Measurement

1. Video Recording
(Tracsis Traffic Data
Quantitative Ltd)

Data 2. TSI 3007  Particle
. Dwell Time Number
Air Pollution 3. Sound Meter App

3. Noise Level

N =

Perception
Qualitative 4. Retail Spend Bristol Online Survey
Data (BOSS)

Figure 3. 1 Data Collection Type

Source: own work

The survey, carried by two postgraduate students, was taking place on three different
streets in London which dominated by cafes and restaurants. The locations were selected
based on TfL's Road Task Force street types (see Appendix 6), which categorize by
“movement” and “place” function. All the three roads are in Central London, which
identified has the similar "place" function yet different "movement" function. "Movement"

function is defined by traffic volume on the streets, initially based on the observation.
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The observation supports by the road layout, which shows the capacity and level of service
on those three roads. The sites chosen consist of Exhibition Road with a low/very low traffic,
The Cut with Medium Traffic, and Upper Street with high traffic. The last consideration of
choosing the location is to find the identical type of cafes and restaurant to minimize the

different gap of dwell time and retail spend on those streets.

Identical
cafes or

Different
Movement
Function

Similar
Place
Function

Land Use

Road Task

restaurant
types

Similarity

Force

Figure 3. 2 Location Selection Phase

Source: Own work

Survey was carried on in the summer, consider as the best temperature for people to dwell
outside. Furthermore, using the Met Office and BBC Weather forecast, three days with
similar weather condition can be decided: sunny and almost no rain. This weather condition
is a crucial consideration because the weather will be the most significant factor in affecting
people behaviour in outside places. Both location and weather condition become the most
important factor to minimize the bias of the data collection.

Afterward, the data are input and synchronized together. Using R software, Excel, and SPSS
the data will be analysed to find the pattern, correlation, and coefficient regression to test
the hypotheses emerged. Lastly, to see how the impact of the environment on the dwell
time and retail spend, hypotheses will be applied. The phase series described as graph as

follows;
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analysis
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e Bivariate
correlation
analysis

e Multiple
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e Correlate
measured data

e Correlate
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e Compare
measured and
perceived data

regression
Analysis

Figure 3. 3 Methodology Phase

Source: Own Work

3.2 DWELL TIME AND RETAIL SPEND

The Economic benefit of street improvement has a broad definition, both direct and indirect.
NYCDOT (2013) set comprehensive parameters which, relevant to measure the economic

benefit of the sustainable street: dwell time and adjoining retail spend are part of it.

Dwell time is the indicator of user satisfaction using the environment of the place.
Atmospheric environment of the site are shaped by a lot of factors, air pollution and noise
are part of those. Dwell time and retail also spend suitable to measure customer's response
on retail activities and uses of public space in this study. Therefore, these variables are

chosen to identify the economic benefit of TfL transport investment.

3.3 ULTRAFINE PARTICLES

It has been mentioned before that road transport becomes the primary source of air

pollution in urban areas. Motor vehicles are known to emit pollutant and gasses such as
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carbon dioxide (CO2), carbon monoxide (CO), hydrocarbons (HC), nitrogen oxides (NOx),
mobile source air toxics (MSAT), and PNC (Health Effects Institute, 2010). Although a lot of
studies show the effect of NOx and PM to human health, nowadays, researchers find a more
relevant correlation between UFP and health hazards (Wang and Zhang, 2009; Tsang et al.,

2008).

UFP is a tiny particle <0.1 um, which able to avoid alveolar clearance (Jacques & Kim, 2000),
penetrate the pulmonary interstitials and blood capillaries which potential to cause
respiratory and cardiovascular diseases (Cowie et al., 2015; Sioutas et al., 2005). Campa and
Castanas (2008) explain that exposure of UFP can cause pulmonary infection, asthma,

bronchitis, increase the risk of heart attacks, and lung cancer.

In the urban environment, road traffic is the primary source of UFP (Oberdorster, 2001). It
occurs as unburnt fuel and incomplete combustion (Klems et al., 2011), tires and brakes,
resuspension of road dust (Health Effect Institute, 2010), vapours and chemicals
atmospheric transformation (Sioutas et al., 2005). A study by Klems et al. (2011) found the

strong correlation between poor health and exposure to UFP from vehicle exhaust.

Since UFP show the most definite correlation with urban traffic pattern, it has high potential
to measure air pollution as an impact from transport activities. While UFP is also more
relevant to human health effect, the UFP measurement will gain more advantage in
identifying the quality of life people using public space. Further, while UFP constitutes about
90% of particulate number concentration (PNC) (Sioutas, et al., 2005; Sturm, 2000), this

research will measure PNC in order to assess the UFP level in three chosen environment

3.4 DATA COLLECTION

This research involves human participant, therefore gaining informed consent, ensuring,
appropriate anonymity and data protection for respondents are the critical issue. In order to
gather dwell time data through video recording, the video camera will be set such a
resolution and cameras placed at a height so that individual people can not be readily
identified. Moreover, at no stage will anyone in the dwell time data transcribed from the

video be individually identified, and anonymity will be preserved. Notices will be placed on
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the street to inform people about the research being undertaken and that this involves video

recording, and that individual will not be identified.

In the online survey, participants are asked for their consent to be involved and provided by
information about all activities on that day including the video recording of the street. All the
response from the participant will report anonymously and won’t be individually identified.
The data will be stored securely on university servers. Risk assessment and ethical review

from the University of Leeds has been gained before the on-site survey was conducted.

3.4.1 VIDEO RECORDING

Video recording was carried out by Tracsis Traffic Data Ltd., associated professional
providing services for data capture, reporting, and source optimization problems (Tracsis,
2016). The camera start every day at 06:30 — 19:00 from 6 — 8 July 2016. The main aim of
video recording is to capture the dwell time data of the customers. The video also captured
other information related to the place and customer. Therefore, other data can be gained
such as group size, children presence, and traffic flow that further will be used in the

analysis.

Table 3. 1 Summary of Video Recording Sampling Days and Times

Date of Sample Site of Sample Video Recording Sample Time
6 July 2016 The Cut 06:30 - 19:00
7 July 2016 Exhibition Road 06:30-19:00
8 July 2016 Upper Street 06:30-19:00

Source: Own work
The cameras were put in the lamp post and traffic light post. The location of camera will be

shown in the figure as follows;

1. The Cut
The camera was placed upon one of the lamp posts on the north side of the Cut street
opposite to the observed cafes/restaurants. The camera location is noticed with the red
circle in the picture below. Two cafes/restaurants seen on this street are Café Nero and Pret

a Manger.
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Figure 3. 4 Camera Location and Cafes/Restaurants Observed on The Cut

Source: Google Map, 2016

2. Exhibition Road

The cameras were placed in two different places; one was on the traffic light post across the
intersection, and other was in the lamp post in the middle of exhibition road itself which
shows in the picture below. There are total 2 cafés/restaurants observed in the Exhibition

Road consist of Roots & Bulbs Café and Fernandez & Wells.

Figure 3. 5 Cameras Location and Cafes/Restaurants Observed on Exhibition Road

Source: Google Map, 2016

3. Upper Street

The cameras were located in two different places, one camera is on the east side, opposite
to the cafes/restaurants, and the other one is on the west side, adjacent to the
cafés/restaurants. There are 3 cafés/restaurants observed which consist of Costa, Tenshi,

and Radicals and Victuallers.

Figure 3. 6 Cameras Location and Cafes/Restaurants Observed on Upper Street

Source: Google Map, 2016
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3.4.2 AIR POLLUTION MEASUREMENT

Air pollution measurement was carried out using TSI Model 3007 handheld CPCs which able
to assess Particle Number Concentrations (PNC) in the size range of 0.01um to above 1.0um
(TSI, 2012). TSI 3007 CPC is portable equipment (TSI, 2012) making it suitable for
measurement in different locations. Equipment is able to count by using continuous
Isopropyl alcohol with concentration accuracy more or less about 20% (TSI, 2012). PNC data

was collected to represent the environment quality of three different locations.

The measurements were carried out on 3 various roadside conditions on 3 different days.
Background level also measured on the 7th floor of Palestra Building, Southwark on those 3
days. The roadside measurement was recorded per second to get more accurate data, while
the background measurement has been registered per minute in order to minimize the
memory use. The measurements were supposed to be taken during the morning until the
evening start from 08:00 am until 19.00pm. In some phases, it was not possible to collect the

data because of some limitations.

Table 3. 2 Summary Air Pollution Measurement Sampling Days and Times

Date of Sample  Site of Sample Roadside Sample Time Background Sample Time

6 July 2016 The Cut 09:48:51-12:11:14 08:51:05 —-13:45:05
12:41:30 - 15:24:51 15:12:01 - 19:00:01
16:00:44 — 19:00:00

7 July 2016 Exhibition Road 10:23:46 — 15:50:02 08:19:10-13:40:10
16:28:55 - 19:00:00 14:58:04 — 19:00:04

8 July 2016 Upper Street 11:28:31 - 14:52:21 10:18:05 - 16:38:05

15:05:11-17:54:57

18:22:35-18:59:52

17:12:58 — 19:00:58

Source: Own work

The equipment was located near to the observer and close to the traffic activities.

Considering the long hours of measurement, seating place should be provided without
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reducing the accuracy of air pollution results. The equipment was put in strategic places as

follows;

1. The Cut
The equipment was put on the bench close to the road and the Pret a Manger, which is
shown in the picture below. Since it was very close to the cafes/restaurant, it has the better

accuracy in reflecting UFP exposure to the customer.

Figure 3. 7 TSI 3007 Location on The Cut

Source: Google Map, 2016

2. Exhibition Road

The measurement tool was placed in the middle of the road, in the median island. The
function of the central island is not only to separating vehicle traffic and pedestrian but also
it uses as a seating place by the people who visit the Exhibition Road. The distance from the
traffic tends to be similar to a distance to the cafes/restaurant, whereas it is in the opposite

of the cafes/restaurant. The PNC exposure may differ but not at significant level.

Figure 3. 8 TSI 3007 Location on Exhibition Road

Source: Google Map, 2016
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3. Upper Street

The measurement was located next to the bus stop on Upper Street. There is some distance
between the measurement and cafes/restaurant. It also located opposite to the cafes and

restaurant. The exposure may be in different level but not significant.

Figure 3. 9 TSI 3007 Location on Exhibition Road

Source: Google Map, 2016

3.4.3 NOISE LEVEL MEASUREMENT

Noise level measurement carried out simultaneously with air pollution measurement. It was
conducted using Sound Meter application for Android installed on the tablet, putting close
to the air pollution equipment. The Sound meter able to measure environmental noise in
decibel (dB) with the maximum values ~90 dB (Google Play, 2016). Using the sound meter
application, hourly mean, hourly maximum, and hourly minimum also being reported. The
measurement supposed to be taken during the morning until the evening start from 08:00
until 19:00 but due to some limitations, it was not possible to collect all the data at those

time.
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Table 3. 3 Summary Noise Measurement Sampling Days and Times

Date of Sample Site of Sample Video Recording
Sample Time

6 July 2016 The Cut 10:00 — 15:00
16:00 — 19:00

7 July 2016 Exhibition Road 10:00 -19:00

8 July 2016 Upper Street 11:00 -19:00

Source: Own work

3.4.4 ONLINE QUESTIONNAIRE

Online questionnaires were launched on 4 July 2016 with three different links for each site
and five main sections with total 23 questions (See Appendices 1, 2, 3). It was distributed at
a certain date and certain place based on the schedule from 6-8 July 2016. The links to the
online questionnaire were printed in the small size of the paper and were distributed to the
customer of Cafés and restaurants along those roads. One shopping voucher worth £50 was

offered for prize-draw to incentivise respondents and enhance respond rate.

The customer targeted are mainly those who visit the recorded cafes/restaurants because
they are more able to be observed. Otherwise, other visitors from other cafes/restaurants
on those streets also asked if possible. The pieces of paper are spread when people finish
their activities in the cafe/restaurants so that it won't affect to their dwell time and won't
irritate the business operations and customer itself. The primary purpose of the online
guestionnaire is to gather perceived data of air pollution, noise level, dwell time, and retail

spend.

28



Table 3. 4 Summary of Questionnaire Design

Section Page Question Topics

Introduction 1 Research aim, ethics rule, and consent
question

Personal Questions 2 Age, gender, and employment status

Activities 3 Café/restaurant name, purposes, seating

place, arrival time, leaving time, dwell time,
group size, activities type, and children
existing

Environmental Perceptions 4 Weather, air quality, dustiness, noise level,
soundscape quality, pleasant and unpleasant
sound, possibility to stay longer

Retail Spend 5 Individual retail spend, retail group spend

Source: Own work

3.5 DATAINPUT AND SYNCHRONIZATION

There are 4 main different data collected from the on-site survey: air pollution data, noise
level data, dwell time and questionnaire data. Air pollution was reported in Comma-
separated values (CSV); noise level on Excel; dwell time on excel. The customers are
observed individually and are noticed with their arrival and leaving time. In putting the dwell
time, several treatments should be applied. Some consideration in noting dwell time are

explained as follow;

e The visitor noted only those who sit outside

e The people who sit for a long time without buying consider as the individual who wants
to enjoy the street life. A visitor who only sit for the short period without buying won't
be identified because most of them just waiting for other people then left afterward.

e Individuals who sit outside for a while and then move to the inside will be counted
because they may get in because of the environmental factors. The people who just
come and sit outside and in short period move inside won't be counted.

e The dwell time of the people who comes together, ones will take a seat while the other

will go inside first to order, will be noted as the similar dwell time.
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e The video only recorded until 7 PM. All the activities after that won't be counted as a
data or will be deleted from the analysis
e Another data also simultaneously noted while taking note of dwell time results such as

group size, traffic flow, and children presence.

Furthermore, all the quantitative data (not including questionnaire) data will be
synchronized with individual dwell time, which measured in minutes. This synchronization is
essential to gather accurate and exact data to be statically analysed. Meanwhile, the

guestionnaire is reported separately, because it won't present exact time and pollution level.

3.6 DATA ANALYSIS

The data are analysed using a different method and different software. Microsoft Excel, R
software, and SPSS are used to analyse the data. Firstly, air pollution data will be analysed
separately using R software to see and compare the pattern of air pollution descriptively and
statistically on those three different sites. R software is used to examine the air pollution
because it's more powerful in supporting the large data sets and easy to detect and fix the
error (Revolution Blog Website, 2014). R software also supported by open air package, a

particular package for analysis air pollution data (Openair-project Website, 2016).

Afterward, bivariate correlation analysis will be applied using SPSS software, both Pearson
and Spearman Correlation. This method is the first step in determining the relationship
between variables. Factors to be tested to dwell time are not limited to the noise and air
pollution. Instead, it will also correlate other factors such as group size, traffic volume,
humidity, temperature, location, children presence, and cafe/restaurant type. The

coefficient correlation is calculated by the formula below;

(X = X)Y,=Y)
i=l
rrn — ]

(X = X)2Y (Y, =Y)?

i=1 i=1

Figure 3. 10 Equation of Correlation Coefficient

Source: Chung, M.K., no date
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Furthermore, the analysis continues with the multiple regression analysis to predicts the
relationship between dependent and independent variables. Regression analysis often uses
as a tool to establish causality effect among variables. Multiple regression will be carried out
by SPSS software because it’s an advance and powerful software in predictive modelling,
hence easy to use (IBM Website, 2016). The multiple regression modelling can be

computed through equation as follow;

Yo =b + bX + bX, +... +b X +e

where
Y. is the dependent variable (estimated streamflow
statistic) for site i,
h, to b are the regression model coefficients determined
in the analysis,
X, to X,  arethe independent variable (basin
characteristics) for site i,
¢, is the residual error or difference between the
observed and estimated dependent variable
for site i.
Figure 3. 11 Model of Multiple Regression

Source: (USGS Website, 2013)

3.7 HYPOTHESES

In order to understandthe the relationship search on this research, four hypotheses
emerge based on the research questions. The first hypothesis will identify the relationship
between actual data of pollution and dwell time. Perceived air pollution and dwell time
data will be investigated in the second hypothesis. Third, it will find the relationship
between perceived pollution and retail spend. Lastly, it will compare the perceived and
measured pollution data to identify the correlation as well as knowing the differences

between variables.
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' ™
H1: If measured pollution (A) > measured pollution (B) > Dwell Time
(A) < Dwell time (B)

-

' ™
H2: If perceived pollution (A) > perceived pollution (B) - Dwell time
(A) < Dwell time (B)

\

7 N
H3: If pollution (A) > pollution (B) - retail spend per person (A) < retail
spend per person (B)

.
p ™

H4: Perceived pollution is correlated with measured pollution

.

Figure 3. 12 Hypotheses

Source: Own work

3.8 LIMITATIONS

This study combines both quantitative and qualitative data to gain accuracy and deep
understanding. The location was carefully chosen which has a similar typical type of cafes
and restaurant. The day survey was carried on in warm weather without any rain at all. Both

of the location and weather are chosen to minimize the bias.

However, regarding the availability of resources and equipments, this survey is conducted on
three different days; Wednesday, Thursday, and Friday. A lot of different things could occur

every day, and in this study, the results will be affected by this factor.

The online survey used in this study has an advantage in time efficiency (Lyons, et. al., 2005;
Wright, 2005; Yun & Trumbo, 2000) since the survey will only gather one day for each site.
Although Lyon et al. (2005) argue that quality of participants will be better, this method will
be a limitation, because this study is time and place specific, where people has the

disadvantage to remember the experience precisely on the different time.

32



CHAPTER 4: ANALYSIS AND DISCUSSION

The study investigates two primary variables consist of particle number concentration (PNC)
and noise level in affecting the dwell time and retail spend. This chapter will present
descriptive and statistical analysis of the variables observed from this study. The actual data
will be analysed as well as perceived data. Furthermore, both data will be compared to see
the connection and understanding how those relationship is affecting dwell time and retail

spend.

4.1 DATA CLEANSING AND SAMPLE SIZE

There are total 503 customers observed with video recording start from 06:30 until 19:00.
However, the number of samples applied for further analysis only about 355 visitors

considering the data of air pollution and noise level, which start from 11:00 — 12:00.

4.2 TRAFFIC DATA

Movement function, which explains the traffic activities, is the primary consideration in
choosing the survey locations. Traffic data affirms that Exhibition Road is the lowest traffic
volume among the others. During that day, traffic flow in Exhibition Road accounted for only
36 PCU/hour on average. Upper Street, as expected, has the highest traffic volume with
average 1307 PCU/hour. The Cut is the medium one, with average volume 685 PCU/hour on

the day survey carried out.

Vehicle number in Exhibition Road tend to be steady with very low traffic around the day.
There is an increase traffic since 10:00 on The Cut and before it fluctuates up and down until
the survey finish. The peak of traffic activities occurs at 13:00 on Upper Street and then
significantly decreased at 14:00. After 14:00 it goes up again but remain lower compared to

the early afternoon.
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Table 4. 1 Traffic Volume (PCU/hour)

Passenger Car Unit

Exhibition

Time  The Cut rRoad Upper Street
08:00 660 40 1233
09:00 529 31 1333
10:00 558 65 1336
11:00 674 42 1362
12:00 744 35 1382
13:00 689 39 1481
14:00 685 30 1175
15:00 708 41 1341
16:00 754 22 1289
17:00 766 33 1256
18:00 746 31 1244
19:00 704 28 1253

Source: Own Work

Traffic Volume
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200 Upper Street

Figure 4. 1 Traffic Volume (PCU/hour)

Source: Own work

4.3AIR POLLUTION DATA ANALYSIS

The measurement shows that The Cut has the lowest mean PNC (26458 particles cm3) with
the minimum 8279 particles cm3. However, the maximum PNC is found on The Cut. The
second lower PNC mean presented in Exhibition Road by 42430 particles cm3 with the

minimum concentration 10561 particles cm3. The highest mean PNC levels found in the
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Upper Street about 48098 particles cm™3 and minimum concentration of 15009 particles cm-

3

The measurement shows that The Cut has the lowest mean PNC (26458 particles cm3) with
the minimum 8279 particles cm3. However, the maximum PNC also showed on The Cut.
Exhibition Road at 42430 particles cm3 with the minimum concentration 10561 particles cm-

3 become the second lowest mean among others.

The highest mean of PNC levels was found on Upper Street about 48098 particles cm= and
minimum concentration of 15009 particles cm3. The Exhibition Road shows the unexpected
PNC results, which presents the high level of PNC even though it has the lowest traffic
volume. There should be other factors causing the surprising results in Exhibition Road,

which will be looked further in the analysis.

Table 4. 2 Summary of Findings from Field Sampling

Particle Number Concentrations (particles cm3)

Standard
Date Site Mean Median Deviation Maximum | Minimum
06-Jul-16 The Cut 26458 22682 15532 282215 8279
Exhibition
07-Jul-16 Road 42430 40224 16424 238872 10561
08-Jul-16 Upper Street 48098 46663 16018 225266 15009

Source: own work

PNC in The Cut tends to increase in the evening from 18:00 rather than in the afternoon,
which may indicate the peak commuting hours that occur during that time. Meanwhile, PNC
level in Exhibition Road seems to increase in the afternoon after 12:00 and stay stable at
that level until the survey ended. The Upper Street has the highest PNC among the others in
the afternoon, but the level goes down from 15:00 until 18.30. that trend may be caused by

the declining traffic volume in Upper Street since 14:00 (see Table 4.1).
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Figure 4. 2 Time Series of Roadside PNC

Source: own work

The weather conditions were mainly sunny and sometimes cloudy on 6-8 July 2016 without
any rain. The temperature on those three days is likely similar from 18-22°C (see Appendix
7). The average of wind speed and humidity is the lowest at 6th July and increase on 7th July
and 8th July. The meteorological data show the only modest fluctuation of wind speed and
wind direction in one day (see Appendix 8). On The Cut, mostly wind come from the
northwest and then from north and northeast. While in Exhibition Road, wind come from
west and southwest. Lastly, on Upper Street, the wind come from West and rarely from the
southwest. In all three locations, on the day wind direction was at an oblique angle to the

street, this would have enhanced the street canyon effect, raising the recorded level of
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particulates. However, the wind speed on day three would probably have been sufficient to
reduce this effect as air circulated. This can't be confirmed exactly without an adequate wind
direction data from different angles.

There are various sources of PNC; traffic is believed to be one of the primary sources in the
urban environment (Sioutas et al., 2005). In order to understand the genuine traffic
contribution to the PNC, background level should be subtracted from roadside concentration
(Klose et al., 2009). Background levels during the field survey tend to be steady. The

comparison between background and roadside level are presented in graph as follow;
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Figure 4. 3 Time Series of Roadside and Background PNC

Source: Own work
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The traffic activity is likely to be the main primary source in Upper Street roadside. Upper
Street is the important route (A1) with total length 330 m and has 4 lanes (Transport and
Environmental Analysis Group, 2013). Meanwhile, The Cut is a busy high street with
residential access and many pedestrians. It has two lanes with total road length is 340 m.
Exhibition Road is a single surface road with high pedestrian usage with the road length
about 590 m. The Cut is the main high street which is busy with vehicle mostly all the time,

which make it become the highest roadside increment among sites.

The second highest roadside increment is on Exhibition Road, followed lastly by The Cut. The
traffic activities in The Cut tend to be greater than Exhibition Road. Otherwise, the PNC level
is less on The Cut. Taking into account the steady background level on those three days, this
high level in Exhibition Road may be caused by the high activities of cooking from the cafés
and restaurants, which is the greater source of PNC, higher than the traffic source itself

(Dennekamp, 2002).
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Figure 4. 4 Boxplot of particle number concentration (particles/cm3) for different
microenvironments and activities
Source: Dennekamp, 2002

Exhibition Road has more cafes and restaurants along the road rather than The Cut and

Upper Street, which can emit more PNC level. Moreover, Exhibition Road offers more
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outside seats that allow people to smoke a cigarette, which can also contribute significantly
to the PNC on the roadside environment (Dennekamp, 2002). In general, PNC level can also
be influenced by the surrounding roads, but not to a significant degree (The Danish
Ecological Council, 2014). Therefore, cooking and smoking activities are predicted to be the
major part of the reason why PNC level surprisingly high on the Exhibition Road, whereas the

traffic volume is very low.

The roadside increment data shows that the pollution from traffic on The Cut is still the
lowest among the other sites. PNC level on Upper Street is the highest, but the roadside
increment itself is just slightly different from the Exhibition Road. It probably caused by the
meteorological factor on the third day (wind speed and direction) were sufficient to disperse

pollutants quicker than on the previous two days.
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Figure 4. 5 Box Plot of Roadside and Roadside Increment (particles/cm3)

Source: Own work

4.4NOISE LEVEL DATA

There are several sources of noise recorded in this measurement such as traffic noise,

surrounding speech, footsteps, construction, music that mix into a soundscape. Traffic

dominated by the noise level on The Cut. On Upper Street, the maximum noise level was

caused by construction (observation) during the day and the traffic noise during the evening

peak. However, data shows that the hourly mean in Exhibition Road at 14:00-15:00 was the
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highest of all the sites, as well as, overall, the highest variance between the minimum and

maximum level. This occurs because, through observation and video recording data,

Exhibition Road is dominated by human noise (voices) close to the measurement equipment

during those times.

Table 4. 3 Summary of Noise Levels

Mean Leq (dB) Max Leq (dB) Min Leq (dB)
ime The Cut Exhibition Upper The Cut Exhibition | Upper The Cut Exhibition | Upper
Road Street Road Street Road Street
11:00 66.6 66 84.2 82.5 52 66
12:00 67.2 65.6 66.2 82.2 83.9 54.4 54.5
13:00 68 65.6 67.1 81.6 82.5 84.1 54.5 50.1 51
14:00 68.5 69 66.9 84.3 83 83.5 56.4 54.2 55.2
15:00 67.8 70.7 66.3 82.3 81.9 81 52.1 54.4 54
16:00 68.5 67 84.6 84.6 52.1 53.1
17:00 67.2 67.6 66.6 83.8 83.9 83.1 54.1 44 54.9
18:00 66.4 67.5 68 84.1 83.2 84.6 52.1 51.8 56.9
19:00 68.9 67 67.6 84.4 83.1 83.7 57.4 53.5 54.7
Average
per day 67.58 67.50 66.96 83.53 82.99 83.56 54.09 53.39 54.29
Source: Own Work
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Figure 4. 6 Boxplot of Noise Level Data

Source: Own work
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4.5DWELL TIME DATA

The Cut has the lowest average dwell time by 32.39 minutes, and then followed by
Exhibition Road with 41.72 minutes. People tend to stay the longest in Upper Street,
particularly in Radicals and Victuallers, which is a pub and restaurant. The second place
people like to dwell longer is Fernandez and Wells, which acted mainly as a café until the
evening (before 18:00) in the Exhibition road by 52.34 minutes. The shortest average dwell
time is in Pret A Manger (The Cut) by only 25.31 minutes. Overall, the average dwell time
people spent in all three places is 40.33 minutes. In addition, most of the people tend to stay

about 30 minutes and 40 minutes (see Appendix 9).
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Table 4. 4 Summary of Dwell Time Data

LOCATIONS
Average Dwell Time/Place (07.00AM - 07PM)
At times when PNC data available

ESTABLISHMENTS
Average Dwell Time per café/restaurant on The Cut
At times when PNC data available

ESTABLISHMENTS

Average Dwell Time per café/restaurant on Exhibition
Road

At times when PNC data available

ESTABLISHMENTS

Average Dwell Time per café/restaurant on Upper
Street

At times when PNC data available

OVERALL
Average Dwell Time in All Places
At times when PNC data available

The Cut
28.97
32.39

Nero
34.76
37.38

Fernandez
and Wells

50.51

52.34
Costa

40.74

46.37

37.24
40.33

Exhibition
Road
39.87
41.72

Pret A

Manger
22.20
25.31

Roots and
Bulbs Café

32.75
34.60
Tenshi

46.58
45.43

Upper Street
44.02
50.01

Radicals and
Victuallers

63.56
63.56

Source: Own work

Focusing on like for like comparison notice that the mean dwell times of Nero (The Cut), Pret

a Manger (The Cut), Roots and Bulbs Café (Exhibition Road), and Costa (Upper Street) are

significantly different ranging from 22.20 to 40.74 minutes. Therefore, further analysis tries

to understand whether this was entirely due to the environmental variable using correlation

and regression analysis. From the first observation, it shows that The Cut had the lowest

mean PNC (Roadside increment), but the higher mean noise level. It also has the lowest

mean dwell time. Conversely, Upper Street has the highest PNC level and the lowest mean

noise level, yet had the highest dwell time. However, the comparisons are not so simple:

Exhibition Road has high PNC, has the highest mean noise level, but in contrast, has high

dwell time. It is hard to establish a clear pattern here, and so we examined the data at a

more detailed level hour by hour using statistical analysis.

4.6 QUESTIONNAIRE DATA

The questionnaire was carried out with internet-based through online link printed in the

paper. The limited number of customer captured in one day by using online survey method
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become the restriction to see the pattern. There are 9 respondents in total; 2 participants in
The Cut, 4 peoples in Exhibition Road, and 3 respondents in Upper Street. The analysis will
show the relationship of air pollution to the dwell time and retail spend by analysing the

variance of perception because it won't be amenable to statistical analysis.

1. Perceived Air Quality

People perceived air quality differently in Upper Street. About 33% of respondents perceived
air quality awful, 33% respondent neutral, and 33% other stated fairly good (see Appendix
10). More people tend to perceived air quality to be not especially good on Upper Street.
Meanwhile, in exhibition road, 50% respondents perceived air quality as neutral, and 25%
mentioned it fairly good, 25% is excellent. From all the respondents, no one said the air
quality was poor and tend to be good. On The Cut, 50% respondents perceived the air
quality bad, and the 50% is good. It shows that people’s perception of air quality is vary

among individuals even to the similar environment.

2. Perceived Dustiness

In Upper Street, 67% respondent tend to perceive the air dustiness is neutral, and 33%
evaluate it very dusty (see Appendix 11). None recognized the air in Upper Street clean.
Otherwise, people's perceptions in Exhibition Road are varied, 50% tend to understand it
clean, and even 25% perceive very clean, while 25% other tend to be neutral. None of the
respondents recognized the air in Exhibition Road to be dusty. People in The Cut view

differently, 50% clean and 50% duty.

3. Noise Level

People tend to recognize Upper Street to be noisy (33%), very noisy (33%), and neutral (33%)
(see Appendix 12). It means respondents agree the noise level on Upper Street is not quiet.
People also feels that the soundscape tend to be very unpleasant (33%), neutral (33%), and
pleasant (33%) (see Appendix 13). From the observation, Upper Street is a noisy place which
primary noise come from the vehicle and construction, which may able to explaining their

judgment of soundscape and noise level.
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On Exhibition Road, 50% respondent perceive neutral and 50% quiet. The perceived noise
level in line with the soundscape evaluation, which indicates the place to be quiet (25%) and
neutral (75%). None of the respondents perceived noise level and soundscape of the place to
be noisy. Customers observed The Cut to be neutral (50%) and very noisy (50%). It doesn't
match with their perception of soundscape quality, which tends to be pleasant (50%) and
neutral (50%). The results indicate the inconsistency between noise level and soundscape

perception, which probably caused by other factors.

4, Air Quality and Dwell Time

People’s dwell times are vary according to their perception of air quality. About 11%
respondents, who perceived excellent air quality, tend to stay longer (60-120 minutes) (see
figure 4.8). Meanwhile, when the air is fairly good, their dwell times were shows, 22% spend

more than 30 minutes, while 11% spend <30 minutes.

Neutral air quality perceptions show some pattern with spending morealso. About 22% who
perceived neutral spend more time (45-60), and 11% spend less than 30 minutes. When 11%
respondents think the air quality was poor, they spend less time (<30), in contrast, 11%
respondents perceived very poor air quality, they tend to spend more time (60-120). It's
hard to find the correlation between dwell time and air quality because several respondents
who perceived the air quality as good spend less time whereas people who view air quality
poor spent more time in those place. The data show no correlation between perceived air
quality and customer dwell time, although the evidence is not clear and strong because of

the limited respondents.

5. Noise and dwell time

Individuals who perceived it very noisy have various dwell time; 11% stayed longer (60-120),
whereas 11% spend less than 30 minutes (see Figure 4.9). It also happens when participants
perceived the noise level relatively quiet, they spend longer and less time. When they
recognized it somewhat noisy, 11% respondents spend longer about 45-60 minutes. 44%
people observed neutral have a various dwell time. Association between noise perception
and dwell time 's hard to determine since the limited respondents participate in this study

show no correlation between noise level and dwell time.
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Air Quality and Dwell Time
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Figure 4. 8 Perceived air quality vs dwell Time

Source: own work
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Figure 4. 9 Perceived Noise Level vs Dwell Time

Source: Own Work

6. Air Quality and Retail Spend

About 44% respondents, who recognized the air quality good and excellent, spend more
money in those cafes/restaurants (see Figure 4.10). Neutral perception cause various result
in customer spending, 22% spend more, whereas 11% spend less. There are two different
results when they tend to recognize the air quality poor, 11% spend more, and 11% spend

less. There are some unconnected results found in the relationship, although the trend
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shows that good air quality perception tends to make people spend more money. The

sample size is way too small to foresee the relationship.
7. Noise Level and Retail Spend

The graph shows that people tend to spend more when they perceived the air quality
neutral (44%) and quiet (22%) (see Figure 4.11). If the noise level is observed noisy and very

noisy, they tend to spent less about <5 compared to 5-10 pound sterling.

About 22% participants, who recognized the place quiet, spend more money (5-10 have). In
contrast, 22% respondents who perceived the place noisy spend money less than 5 pounds.
11% respondents spend more when it's very loud, and 44% neutral respondents spend more
money. The trend shows that customer who perceived the place noisy spend less money

than who perceived not noisy.
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Figure 4. 10 Perceived air quality vs retail spend

Source: Own work
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Figure 4. 11 Perceived Noise Level and Retail Spend

Source: Own works

8. Dwell Time and Retail Spend

About 11% respondents who dwell less than 30 minutes spend less money (<5 pounds),
whereas 22% tend to spend more money (see Appendix 14). The graph also shows that 11%
people who dwell more, spend less, and about 55% respondents that stay longer than 30
minutes spend more money about 5-10 pounds. It 's hard to justify the correlation between

dwell time and retail spend since only a few respondents and variances can be investigated.

4.7 BIVARIATE CORRELATION ANALYSIS

Bivariate correlation analysis is conducted to find out whether there is a correlation between
variables. It's the first phase to understand factors affecting people's dwell time in outside
cafes and restaurants. It is stated before that there are a lot of factor influencing consumer
behaviour and uses of public space. Therefore, it is important to identify which variables has
contribution and level of contribution in driving customer dwell time. Since all the data are

interval and ordinal, Pearson and Spearman correlation will be used.
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Table 4. 5 Correlation Analysis for Dwell Time

Variables Dwell Time p-value
PNC Level **0.161 0.002
Noise Level -0.48 0.392
Group Size **0.316 0.000
Temperature **0.108 0.042
Humidity **0.159 0.03
Children Presence -0.004 0.941
Location *%0.248 0.000
Café/restaurant type **0.178 0.001
PCU/minute -0.052 0.326

*p<0.05; **p<0.01

Source: Own work

There is a weak yet significant correlation (see Appendix 17) between PNC level and dwell
time (p=0.002), while for noise, the correlation is moderate (-0.48) at 60% significance level
(see Appendix 18). Group size also shows moderate correlation for 0.316, and it's statistically
significant with p-value=0.000 (see Appendix 19). Noise has the strongest correlation among

other variables investigated and then followed by group size.

Temperature and humidity have a weak correlation (see Appendices 21,22) for 0.108 and
0.159, but both are insignificant level (p-value<0.01). This maybe because the temperature
and humidity during those 3 days are quite similar without any rain. Children presence show
very weak correlation to the dwell time almost at only in 6% significance level. Location and
cafe/restaurant type have a weak association yet significant for 0.248 and 0.178. Passenger

car unit also shows a very weak correlation at 62% significant level.

4.8 REGRESSION ANALYSIS

Bivariate correlation analysis helps to understand what factors are contributing most to the
individual's dwell time. Therefore, to estimate the relationship, to get more powerful and
accurate analysis, multiple regression will be applied. However, the impact of factors needs

to be controlled to get a better understanding of the variation. In order to avoid
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multicollinearity, some variables should be chosen correctly. Initial correlation analysis is
conducted within independent factors. Temperature won't be used in this regression
because according to the data and as the principal consideration, the temperature in those
three days tend to be similar. Humidity as a part of weather condition won't be used
because it has a very high standard error in the regression analysis. In the end, there will be
5 variables in total that will be applied to regression consist of PNC, group size, noise level,

PCU/minute, and children presence.

Table 4. 6 Multiple Regression Analysis for Dwell Time

Factors B Standard t-value p-value
Error
PNC (Particles/cm3) 0.000 0.000 2.647 0.009
Noise Level -1.244 1.230 -1.011 0.313
Group Size 17.138 2.436 7.034 0.000
PCU/minute 0.474 0.330 1.437 0.152
Children Presence -17.359 8.961 -1.937 0.054

Source: Own work

PNC show the very weak coefficient correlation in affecting dwell time with b=0.000, t-
value= 2.647, and t-value=0.009. It means that air pollution (in this case PNC) have an
insignificant impact in influencing the people's dwell time in the café and restaurant.
Meanwhile, noise level shows the negative correlation with b=-1.244, t-value=1.011 at 69%
significant level. It means that when the level noise is lower, some people tend to dwell

longer.

Group size is the strongest variables affecting people's dwell times, and it's statistically
significant with b=17.138, t-value=7.034, p-value=0.000 with std. error = 2.436. It explains
that customer who come in the number more than one will dwell longer probably because
they will engage in social activities with others. PCU/minute shows the insignificant positive
correlation with b=0.474 and t-value= 1.437, which mean the crowded the road, the longer
people dwell. Children existing shows the negative correlation almost insignificant. The
coefficient is b=-17.359 and t-value = -1.937, hence the standard error is high about 8.961.
About 17% of people’s dwell time can be accounted by all the factors mentioned in this

regression.
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It can be concluded that air pollution and noise is less significant in affecting people dwell
time in street cafes/restaurants. Noise has a bigger effect than air pollution, even though it
doesn't apply to the most case. In this survey, air pollution and noise only contribute to 3.8%

people’s dwell time data

4.9 DISCUSSION

Customer’s perception is one of the behaviour in using a space, one of the responses to their
surrounding environment. Therefore, the very weak significant correlation between air
pollution and dwell time is highly related to people’s perception of air quality. Meanwhile,
need to be noted, perceptions of air quality are also affected by other factors such as

socioeconomic, locations, health issue, media, visual evidence, etc.

Some studies have proved that identifying relationship between perceived and actual levels
of pollutants has not been possible (Brody et al., 2004; Howel et al., 2002, Paas et al.,
2016). Some may have success to find the relationship, but won’t be reliable to compare to
the high polluted air (Nikolopoulou, 2011). However, those previous studies investigated
bigger PM such as PMa s and PM1o. Research about the relationship between UFP and

people’s perception are still rare.

The very weak correlation between measured ultrafine particles and dwell time data found
in this study supports the disconnected relationship between actual and perceived air
pollution. The questionnaire result affirms the disconnection. It shows that people observed
differently even in the same environment. The inconsistency apparently can be known on
Exhibition Road, when people perception tends to be neutral and good, whereas the actual

data show the high PNC.

This finding can be explained by the characteristic of that particles. UFP are identified as tiny
particles, much smaller than PM;5and PMio. It is also more numerous and more toxic
(Lonati et al., 2010; Dennekamp, 2002). Due to its characteristic, UFP are invisible and
odourless (Brugge, 2013). All these criteria of UFP may make it hard to be sensed by human
sensory, just like many air pollutants including PMa.s and PM1o. Since they are not able to

sense it, they cannot perceive it, so that it won't significantly affecting their dwell time.
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In outside environment, there are many other interferences that more able to be detected
by human sensory. Also, in these studies, noise found to have a stronger influence than air
pollution, hence statistically significant. Both statement and argument indicate that there
are other greater factors in influencing dwell time than air pollution such as the sense of

place (Brody, 2004) or acoustic occurrences (Paas et al., 2016).

Noise tend to have a stronger influence than air pollution. The studies show the negative
correlation at 69% significance level. It confirms at certain circumstances, some customers
feel annoyed from the traffic noise, the main source of noise from the street. Traffic noise
irritates their dwell time behaviour (d’Astous, 2000) in the streets cafes and restaurants.

However, it doesn't apply to all the customer. Some of them stay longer on the noisy street.

For that case, this phenomenon can be explained with the soundscape concept. In the
Exhibition Road, where the highest average noise level found at the particular time, people
tend to dwell longer. This possibly occurs because sound were dominated by surrounding
speech tends to be more pleasant than traffic noise (Miller, 2013; Nilsson and Berglund,
2006; Guastavino, 2006; Carles et al., 1999). Surrounding speech until certain level can
increase people excitement which leads to longer dwell time because human noise tends to

be perceived eventful or exciting (Axelsson, 2010).
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Those soundscape perceptions can be matched with the questionnaire data. Some people
on Upper Street tend to view the place to be noisy and the soundscape quality to be very
unpleasant. It is in line with the number of traffic passing through the area as a source of the
technological noise. Meanwhile, in Exhibition Road, none of the respondents perceived the
noise level to be noisy and soundscape quality to be unpleasant. This is in contrast to the
measured data while noise level tends to be high at the particular time, which majority come
from a human voice, not the traffic sound. This indicates that people have tolerance to

some source of sound.

Both air pollution and noise level as two of the environmental factors seem to have an
insignificant influence on people's dwell time. This is supporting the Donovan et al. (1994)
which find that the effect of environmental cues on retail activities is weak. It found that
other factors such as group size affect more: the larger the group size, the longer they stay.
This may be no surprise, because when people come together, social activities such as

conversation can increase the dwell time.

The results on people's dwell time vs pollution seem to contradict H1: Dwell time in Upper
Street and Exhibition Road are higher than dwell time in The Cut which is the lowest PNC
level among others. The noisiest street for traffic noise — Upper Street- had some of the
longest dwell times as well. The perceived data of air quality and dwell time (H2) also
rejected because in some (small number) responses there is an opposite correlation occurs.
Hypothesis 3 can not be tested because it doesn't have sufficient evidence in identifying the
association. Comparison between perceived and measured (H4) doesn't show the
compatibility: Exhibition Road has a high PNC level, hence neutral and good air quality
perception. People tend to perceive noise in Exhibition Road to be neutral/ quiet, whereas

the observation measures it relatively high.
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Table 4. 7 Hypotheses Test

Hypotheses Results Test

H1: If measured pollution (A) > measured pollution (B) = Rejected
Dwell Time (A) < Dwell time (B)

H2: If perceived pollution (A) > perceived pollution (B) - Rejected
Dwell time (A) < Dwell time (B)

H3: If pollution (A) > pollution (B) = retail spend per person -
(A) < retail spend per person (B)

H4: Perceived pollution is correlated with measured pollution | Incompatible

Source: Own work
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CHAPTER 5: CONCLUSION

5.1 REFLECTION AND LIMITATIONS OF THE STUDY

The sample size in the online survey as part of qualitative data was small. These restrictions
make it unable to foresee the relationship such a low response rate. This makes some
hypotheses could not be explored at all or it won’t a reliable test. For instance, there is no
clear and sufficient evidence to draw any inferences to explain the air quality and noise
impact to the customer’s retail spend as well as the dwell time impact to the retail spend
itself. Likewise perceived dwell time data, the small responses make it difficult to model the
correlation since the pattern is not clear — although actual dwell time was recorded

satisfactorily from the video recording.

Particle number concentrations or equal with ultrafine particles is the primary air pollution
measured in this study. UFP is smaller than PM2.5 or PM10 hence more relevant to the
adverse health effect by traffic activities. The results might be different if people perceived
the larger particles, instead of UFP. However, previous research indicate that people do have
problems recognizing all particles (Brody et al., 2004; Howel et al., 2002, Paas et al., 2016).
Therefore, the small number of perceived air quality data won’t be limitation added

particularly to the challenges.

The measurement and survey were conducted on three different days, with supporting by 3
days of background pollution level. This help to get to know the true traffic impact to the air
quality (Klose et al., 2009). However, observers have done the best to avoid bias mitigation
by using roadside increment approach. Therefore, air pollution data through the
measurements won’t be a major issue in the results, although it may have had some minor

effect.

5.2 CONCLUSION

The perceived results do not match the observed data regarding perceived air quality and
dust, and also noise. Perceived air quality on Exhibition Road is least polluted and dusty. islt
contrasts to the actual data which shows the high pollution of UFP on that road. The Cut is
the least polluted road, although, in some responses, air quality was perceived to be poor
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and dusty. The results raise important question —why do perceptions not match observed

data?

Previous research shows that people have trouble in perceiving air pollution including
particulates matters (Brody et al., 2004; Howel et al., 2002, Paas et al., 2016). It maybe
because they tend to perceived factors that stimulate the human sensory. They more rely on
the sources of pollution and infer that pollution is present. This would explain the rank order

in perceptions start from Upper Street as the worst, The Cut, and then Exhibition Road.

Another plausible reason may be the existence of cooking or food smell that can cover up
the sense of air pollutant. Cooking emissions in Exhibition Road are a likely cause a higher
UFP count. When on that street, human sensory maybe more aware of detecting the
cooking smell rather than small particle. The customer is later on perceived the smell as a
“good” thing. The smell will dominate the air and human sensory, which further may change

the measured of “bad pollutants” become the perceived “good pollutants”.

However, the perceived air pollution data do match with the prior expectations in this study:
Air pollution on Upper Street > The Cut > Exhibition Road. In view of this, it could be
worthwhile to explore the health implications of high levels of cooking emissions, whether

the real impacts on people match the observation or the perception.

Similarly, in terms of noise perceptions, there is an incompatibility with the measured data.
The noise on Exhibition Road includes a lot of speech, and that may explain why people
perceive it neutral/fairly quiet whilst the measured sound level is actually relatively high -
higher than Upper Street on some measures. This confirms the soundscape concept which
classified human voice to be exciting and more pleasant than traffic noise in open public

space (Miller, 2013; Nilsson and Berglund, 2006; Guastavino, 2006; Carles et al., 1999).

The results on dwell time vs pollution seem to contradict the initial hypothesis that reduced
pollution would be associated with increased dwell time, both from the observed data and
the (small sample) perceived data. PNC show very weak correlation — statistically significant -
with dwell time. The noisiest street for traffic noise — Upper Street — had some of the longest

dwell times.
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The regression model gives an indication of why this could be the case: factors other than
pollution seem to drive dwell time. Whilst the explanatory power of the model is not very
strong, the most significant variable by far is group size, which has a positive association with
dwell time — statistically significant: larger group tend to stay longer. Reflecting on the
results, there may have been other social or behavioural factors — including the purpose of
the visit to the cafe or the context that day (day off, working day, day as a tourist, etc.) that
may have played a greater role in explaining dwell time that the environmental variables did.
For example, it may be that the cafe visitors on Upper Street were meeting friends on a non-
working day, whilst a majority of the visitors in Exhibition Road were tourist. This would

need to be explored in the future using a larger sample survey of visitors.

5.3 OPPORTUNITIES FOR FURTHER RESEARCH

The findings in this research create opportunities for further studies. Research focusing on
environmental impact to the health damage will be essential: Do people’s perceptions of
pollution, or the observed data, match the health damage caused by pollution —and where
are the divergences?. Another study focusing the relationship related economic benefit and
environment could be focused on how people perceived the streetscape environment and
what is the best variables in the streetscape that can attract them to dwell longer and spend

more money in that place?.

56



ACKNOWLEDGEMENTS

| would like to thank and acknowledge my supervisor, Dr. John Nellthorp, for his support,
help, and guidance throughout this project and to Dr. James Tate for assisting and guiding
me to do air pollution measurement and analysis. | am also grateful to Transport for London

for supporting and providing the necessary help during the field survey.

Huge thanks to LPDP (Indonesia Endowment Fund for Education) for providing continuous

support during this Master program.

Special thanks and recognition to my second reader, Dr. lan Jones, all the lecturers, and the

administrative staff involved in the courses for their shared knowledge and help.

Additionally, | would like to thank my family and friends for their continuous support.

57



REFERENCES

WHO. 2013. Review of Evidence on Health Aspects of Air Pollution — REVIHAAP Project: Final
Technical Report. Copenhagen. [Online]. [Accessed 21 April 2016]. Available from:
http://www.euro.who.int/ data/assets/pdf file/0004/193108/REVIHAAP-Final-technical-report-
final-version.pdf?ua=1

WHO. 2011. Burden of disease from environmental noise: quantification of healthy life years lost in
Europe. [Online]. [Accessed 23 May 2016]. Available from:
http://www.euro.who.int/ data/assets/pdf file/0008/136466/e94888.pdf

Babisch, W. 2011. [Online]. Cardiovascular effects of noise. In: Nriagu JO, ed. Encyclopedia of
Environmental Health. Burlington: Elsevier, p. 532—-42. [Accessed 23 May 2016]. Available from:
http://www.sciencedirect.com/science/referenceworks/9780444522726#ancpt0040

Basner, M., Babisch, W., Davis, A., Brink, M., Clark, C., Janssen, S., Stansfeld, S. 2014. Auditory and
non-auditory effects of noise on health. Lancet. [Online]. 383, pp. 1325-1332. [Accessed 21 July
2016]. Available from: http://0-ac.els-cdn.com.wam.leeds.ac.uk/S014067361361613X/1-s2.0-
S014067361361613X-main.pdf? tid=8ad0d4ba-5c9e-11e6-a224-
00000aab0f6c&acdnat=1470574848 359cfdb3alede63a52d89d12b47917b5

Vienneau, D., Schindler, C., Perez, L., Probst-Hensch, N., Roosli, M. 2015. The relationships between
transportation noise exposure and ischemic heart disease: a meta-analysis. Environmental Research.
[Online]. 138, pp. 372 — 380. [Accessed 21 January 2016]. Available from: http://0-ac.els-
cdn.com.wam.leeds.ac.uk/S0013935115000572/1-s2.0-S0013935115000572-

main.pdf? tid=297377b6-5c91-11e6-a205-

00000aach35e&acdnat=1470569102 a2b5ceea7143d9c9b3e9aab76d3fde71

Halonen J, Hansell A, Gulliver J, Morley D, Blangiardo M, Fecht D, et al. 2015. Road traffic noise is
associated with increased cardiovascular morbidity and mortality and all-cause mortality in London.
EUROPEAN HEART JOURNAL. [Online]. 36(39), pp.2653-61. [Accessed 2 August 2016]. Available from:
http://eurheartj.oxfordjournals.org/content/early/2015/06/07/eurheartj.ehv216

LDA (London Development Agency). 2008. What makes London a Global City?. [Online]. [Accessed
26 July 2016]. Available from: www.lda.gov.uk/server/show/ConWebDoc. 1997

London Assembly. 2015. Transport-led regeneration: Has TfL’s Growth Fund risen to the challenge?.
Final Report. [Online]. London. [Accessed 28  June 2016]. Available  from:
https://www.london.gov.uk/sites/default/files/growth fund report - final without logo.pdf

The Guardian Website. 2010. London air pollution ‘worst in Europe’. [Online]. [Accessed 28 May
2016]. Available from: https://www.theguardian.com/environment/2010/jun/25/london-air-
pollution-europe

Kelly, F. 2014. London air quality: A real world experiment in progress. TOXICOLOGY LETTERS.
[Online]. pp. 229:523-. [Accessed: 5 January 2016]. Available from:
http://www.sciencedirect.com/science/article/pii/S037842741400366X

Fecht, D., Hansell, A.L., Morley, D., Dajnak, D., Vienneau, D., Beevers, S., Toledano, M.B., Kelly, F.J.,
Anderson, H.R., Gulliver, J. 2016. Spatial and temporal associations of road traffic noise and air
pollution in London: implications for epidemiological studies. Environment International. [Online].

58


http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-technical-report-final-version.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0004/193108/REVIHAAP-Final-technical-report-final-version.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf
http://www.sciencedirect.com/science/referenceworks/9780444522726#ancpt0040
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S014067361361613X/1-s2.0-S014067361361613X-main.pdf?_tid=8ad0d4ba-5c9e-11e6-a224-00000aab0f6c&acdnat=1470574848_359cfdb3a1ede63a52d89d12b47917b5
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S014067361361613X/1-s2.0-S014067361361613X-main.pdf?_tid=8ad0d4ba-5c9e-11e6-a224-00000aab0f6c&acdnat=1470574848_359cfdb3a1ede63a52d89d12b47917b5
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S014067361361613X/1-s2.0-S014067361361613X-main.pdf?_tid=8ad0d4ba-5c9e-11e6-a224-00000aab0f6c&acdnat=1470574848_359cfdb3a1ede63a52d89d12b47917b5
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0013935115000572/1-s2.0-S0013935115000572-main.pdf?_tid=297377b6-5c91-11e6-a205-00000aacb35e&acdnat=1470569102_a2b5ceea7143d9c9b3e9aab76d3fde71
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0013935115000572/1-s2.0-S0013935115000572-main.pdf?_tid=297377b6-5c91-11e6-a205-00000aacb35e&acdnat=1470569102_a2b5ceea7143d9c9b3e9aab76d3fde71
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0013935115000572/1-s2.0-S0013935115000572-main.pdf?_tid=297377b6-5c91-11e6-a205-00000aacb35e&acdnat=1470569102_a2b5ceea7143d9c9b3e9aab76d3fde71
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0013935115000572/1-s2.0-S0013935115000572-main.pdf?_tid=297377b6-5c91-11e6-a205-00000aacb35e&acdnat=1470569102_a2b5ceea7143d9c9b3e9aab76d3fde71
http://eurheartj.oxfordjournals.org/content/early/2015/06/07/eurheartj.ehv216
http://www.lda.gov.uk/server/show/ConWebDoc.%201997
https://www.london.gov.uk/sites/default/files/growth_fund_report_-_final_without_logo.pdf
https://www.theguardian.com/environment/2010/jun/25/london-air-pollution-europe
https://www.theguardian.com/environment/2010/jun/25/london-air-pollution-europe
http://www.sciencedirect.com/science/article/pii/S037842741400366X

(88), pp. 235-242. [Accessed: 5 January 2016]. Available from: http://ac.els-
cdn.com/S0160412015301057/1-s2.0-S0160412015301057-main.pdf? tid=34d730f0-6a30-11e6-
bfd5-00000aab0f6b&acdnat=1472066775 5218c28bfd709916ff46d84fa3812966

TFL (Transport for London). 2015. Road Task Force. Progress report: a successful first year. [Online].
[Accessed 20 July 2016]. Available from: http://content.tfl.gov.uk/roads-task-force-update-report-

april-2015.pdf

TfL (Transport for London). 2013. Better Streets Delivered. [Online]. [Accessed 13 June 2016].
Available from: http://content.tfl.gov.uk/better-streets-delivered.pdf

Transport for London. 2014. Roads Task Force Improvement Map. [Online]. [Accessed 30 June 2016].
Available from: http://content.tfl.gov.uk/roads-task-force-map-march2014.pdf

NYCDOT (New York City Department of Transport). 2013.The Economic Benefits of Sustainable
Streets. [Online]. [Accessed 12 March 2016]. Available from:
http://www.nyc.gov/html/dot/downloads/pdf/dot-economic-benefits-of-sustainable-streets.pdf

Tanner, J., Raymond, M.A. 2012. Marketing Principles. [Online]. v. 2.0. [Accessed 8 June 2016].
Available from: http://2012books.lardbucket.org/pdfs/marketing-principles-v1.0.pdf

Kotler, P. 1973. Atmospherics as a marketing tools. Journal of Retailing.[Online]. 49(4), pp. 48.
[Accessed 12 June 2016]. Available from: http://belzludovic.free.fr/nolwenn/Kotler%20-
%20Atmospherics%20as%20a%20marketing%20t00l%20%20(cit%C3%A9%20171)%20-%201973.pdf

Baker, J. 1986. The role of environment in marketing services: the consumer perspective, in the
services challenge: integrating for competitive advantage, John A. Czepiel, Carole. A. Congram and
James Shanahan, eds., American Marketing Association, Chicago, IL. 1986, [Online]. [Accessed 17
June 2016]. Available from: pp.79 — 84. Accessed: 30 July 2016. Available from:
https://www.researchgate.net/publication/243776648 The role of the environment in _marketin
g services The consumer perspective

Berman, B. and Evans, J.R. 1989. Retail management: a strategic approach. 4" ed. New York; London;
MacMiillan.

Sturm, P. 2000. Introduction to Transport and Air Pollution. Atmospheric Environment. [Online]. (34),
pp. 4579 - 4580. [Accessed on 1 August 2016]. Available from: http://0-
www.sciencedirect.com.wam.leeds.ac.uk/science/article/pii/S1352231000002326

Turley, L. and Milliman, R. 2000. Atmospheric effects on shopping behaviour: A review of the
experimental evidence. Journal Of Business Research. [Online]. 49(2), pp.193-211. [Accessed 13 June
2016]. Available from: http://www.sciencedirect.com/science/article/pii/S0148296399000107

Donnovan, R.J., Rossiter, J.R. 1982. Store Atmosphere: An Environmental Psychology Approach.
Journal of Retailing. [Online]. 58(1). [Accessed 12 June 2016]. Available from:
https://www.researchgate.net/publication/248766608

Grossbart, S.L., Mittelstaedt, R.A., Curtis, W.W., Rogers, R.D. 1975. Environmental sensitivity and
shopping behaviour. Journal of Business Researh. [Online]. 3(4), pp. 281. [Accessed 4 August 2016].
Available from: http://ac.els-cdn.com/0148296375900107/1-s2.0-0148296375900107-

main.pdf? tid=d2bb255c-5e9a-11e6-83f7-

00000aab0f01&acdnat=1470793153 8fcdeb0db53cb5226bblladd9a965bd2

59


http://ac.els-cdn.com/S0160412015301057/1-s2.0-S0160412015301057-main.pdf?_tid=34d730f0-6a30-11e6-bfd5-00000aab0f6b&acdnat=1472066775_5218c28bfd709916ff46d84fa3812966
http://ac.els-cdn.com/S0160412015301057/1-s2.0-S0160412015301057-main.pdf?_tid=34d730f0-6a30-11e6-bfd5-00000aab0f6b&acdnat=1472066775_5218c28bfd709916ff46d84fa3812966
http://ac.els-cdn.com/S0160412015301057/1-s2.0-S0160412015301057-main.pdf?_tid=34d730f0-6a30-11e6-bfd5-00000aab0f6b&acdnat=1472066775_5218c28bfd709916ff46d84fa3812966
http://content.tfl.gov.uk/roads-task-force-update-report-april-2015.pdf
http://content.tfl.gov.uk/roads-task-force-update-report-april-2015.pdf
http://content.tfl.gov.uk/better-streets-delivered.pdf
http://content.tfl.gov.uk/roads-task-force-map-march2014.pdf
http://www.nyc.gov/html/dot/downloads/pdf/dot-economic-benefits-of-sustainable-streets.pdf
http://2012books.lardbucket.org/pdfs/marketing-principles-v1.0.pdf
http://belzludovic.free.fr/nolwenn/Kotler%20-%20Atmospherics%20as%20a%20marketing%20tool%20%20(cit%C3%A9%20171)%20-%201973.pdf
http://belzludovic.free.fr/nolwenn/Kotler%20-%20Atmospherics%20as%20a%20marketing%20tool%20%20(cit%C3%A9%20171)%20-%201973.pdf
https://www.researchgate.net/publication/243776648_The_role_of_the_environment_in_marketing_services_The_consumer_perspective
https://www.researchgate.net/publication/243776648_The_role_of_the_environment_in_marketing_services_The_consumer_perspective
http://0-www.sciencedirect.com.wam.leeds.ac.uk/science/article/pii/S1352231000002326
http://0-www.sciencedirect.com.wam.leeds.ac.uk/science/article/pii/S1352231000002326
http://www.sciencedirect.com/science/article/pii/S0148296399000107
https://www.researchgate.net/publication/248766608
http://ac.els-cdn.com/0148296375900107/1-s2.0-0148296375900107-main.pdf?_tid=d2bb255c-5e9a-11e6-83f7-00000aab0f01&acdnat=1470793153_8fcdeb0db53cb5226bb11add9a965bd2
http://ac.els-cdn.com/0148296375900107/1-s2.0-0148296375900107-main.pdf?_tid=d2bb255c-5e9a-11e6-83f7-00000aab0f01&acdnat=1470793153_8fcdeb0db53cb5226bb11add9a965bd2
http://ac.els-cdn.com/0148296375900107/1-s2.0-0148296375900107-main.pdf?_tid=d2bb255c-5e9a-11e6-83f7-00000aab0f01&acdnat=1470793153_8fcdeb0db53cb5226bb11add9a965bd2

Pan, F.-C., Su, S.-J. & Chiang, C.-C. 2008. Dual attractiveness of winery: atmospheric cues on
purchasing. International Journal of Wine Business Research. [Online]. 20(2), pp.95-110. [Accessed 10
August 2016]. Available from: http://0-
search.proquest.com.wam.leeds.ac.uk/docview/235113684?pqg-origsite=summon&accountid=14664

Stantec Consulting, Ltd. 2011. Vancouver Separated Bike Lane Business Impact Study. Vancouver
Economic Development Commission. [Online]. [Accessed 12 July 2016]. Available from:
http://council.vancouver.ca/20110728/documents/penv3-
BusinessimpactStudyReportDowntownSeparatedBicycleLanes-StantecReport.pdf

Schaller Consulting. 2006. Curbing cars: shopping, parking and pedestrian space in SoHo.
Transportation Alternatives. [Online]. [Accessed 10 August 2016]. Available from:
https://www.transalt.org/sites/default/files/news/reports/2006/soho _curbing cars.pdf

Clifton, K.J., Morrissey, S., Ritter, C. 2012. Business Cycles: Catering to the Bicycling Market. TR News.
[Online]. [Accessed 10 August 2016]. Available from:
http://kellyjclifton.com/Research/EconimpactsofBicycling/TRN 280 CliftonMorrissey&Ritter pp26-

32.pdf

Lakshmanan, T.R., and Chatterjee, L.R. 2005. Economic Consequences of Transport Improvements.
ACCESS. [Online]. 26. [Accessed 12 August 2016]. Available from:
http://www.accessmagazine.org/wp-content/uploads/sites/7/2016/07/Access-26-06-Economic-
Conseguences-of-Transport-Improvements.pdf

Eberts, R.W. 2000. Understanding the impact of transportation on economic development.
Transportation in the new millennium. [Online]. TRB: Washington, DC. [Accessed 1 August 2016].
Available from: http://onlinepubs.trb.org/onlinepubs/millennium/00138.pdf

Project for Public Spaces, Inc. 2008. Streets as Places. [Online]. New York. [Accessed 1 August 2016].
Available from: http://www.pps.org/pdf/bookstore/Using Streets to Rebuild Communities.pdf

Meisel, D. 2010. Bike Corrals: Local Business Impacts, Benefits and Attitudes, Portland State
University School of Urban Studies and Planning. Available from: http://bikeportland.org/wp-
content/uploads/2010/05/PDX_ Bike Corral Study.pdf

Transportation Alternatives. 2012. East Village Shoppers Study: A Snapshot of Travel and Spending
Patterns of Residents and Visitors in the East Village. [Online]. [Accessed 2 August 2016]. Available
from: https://www.transalt.org/sites/default/files/news/reports/2012/EV_Shopper Study.pdf

The Clean Air Partnership. 2009. Bike Lanes, On-Street Parking and Business: A Study of Bloor Street
in Toronto’s Annex Neighborhood. [Online]. [Accessed 23 July 2016]. Available from:
http://www.bikeleague.org/sites/default/files/bikeleague/bikeleague.org/programs/bicyclefriendlya
merica/bicyclefriendlybusiness/pdfs/toronto study bike lanes parking.pdf

Shaftoe, H. 2008. Convivial Urban Spaces: Creating effective public places. [Online]. London: Sterling,
VA. [Accessed 16 July 2016]. Available from:
http://webcache.googleusercontent.com/search?g=cache:pr- XLzR-
yEJ:www.ndri.ir/Sites/Files/401/Convivial%2520Urban%2520Spaces%2520-
%2520Creating%2520Effective%2520Public%2520Spaces.pdf+&cd=1&hl=en&ct=cInk&gl=uk

60


http://0-search.proquest.com.wam.leeds.ac.uk/docview/235113684?pq-origsite=summon&accountid=14664
http://0-search.proquest.com.wam.leeds.ac.uk/docview/235113684?pq-origsite=summon&accountid=14664
http://council.vancouver.ca/20110728/documents/penv3-BusinessImpactStudyReportDowntownSeparatedBicycleLanes-StantecReport.pdf
http://council.vancouver.ca/20110728/documents/penv3-BusinessImpactStudyReportDowntownSeparatedBicycleLanes-StantecReport.pdf
https://www.transalt.org/sites/default/files/news/reports/2006/soho_curbing_cars.pdf
http://kellyjclifton.com/Research/EconImpactsofBicycling/TRN_280_CliftonMorrissey&Ritter_pp26-32.pdf
http://kellyjclifton.com/Research/EconImpactsofBicycling/TRN_280_CliftonMorrissey&Ritter_pp26-32.pdf
http://www.accessmagazine.org/wp-content/uploads/sites/7/2016/07/Access-26-06-Economic-Consequences-of-Transport-Improvements.pdf
http://www.accessmagazine.org/wp-content/uploads/sites/7/2016/07/Access-26-06-Economic-Consequences-of-Transport-Improvements.pdf
http://onlinepubs.trb.org/onlinepubs/millennium/00138.pdf
http://www.pps.org/pdf/bookstore/Using_Streets_to_Rebuild_Communities.pdf
http://bikeportland.org/wp-content/uploads/2010/05/PDX_Bike_Corral_Study.pdf
http://bikeportland.org/wp-content/uploads/2010/05/PDX_Bike_Corral_Study.pdf
https://www.transalt.org/sites/default/files/news/reports/2012/EV_Shopper_Study.pdf
http://www.bikeleague.org/sites/default/files/bikeleague/bikeleague.org/programs/bicyclefriendlyamerica/bicyclefriendlybusiness/pdfs/toronto_study_bike_lanes_parking.pdf
http://www.bikeleague.org/sites/default/files/bikeleague/bikeleague.org/programs/bicyclefriendlyamerica/bicyclefriendlybusiness/pdfs/toronto_study_bike_lanes_parking.pdf
http://webcache.googleusercontent.com/search?q=cache:pr-_XLzR-yEJ:www.ndri.ir/Sites/Files/401/Convivial%2520Urban%2520Spaces%2520-%2520Creating%2520Effective%2520Public%2520Spaces.pdf+&cd=1&hl=en&ct=clnk&gl=uk
http://webcache.googleusercontent.com/search?q=cache:pr-_XLzR-yEJ:www.ndri.ir/Sites/Files/401/Convivial%2520Urban%2520Spaces%2520-%2520Creating%2520Effective%2520Public%2520Spaces.pdf+&cd=1&hl=en&ct=clnk&gl=uk
http://webcache.googleusercontent.com/search?q=cache:pr-_XLzR-yEJ:www.ndri.ir/Sites/Files/401/Convivial%2520Urban%2520Spaces%2520-%2520Creating%2520Effective%2520Public%2520Spaces.pdf+&cd=1&hl=en&ct=clnk&gl=uk

Rasmussen, C., Busck, M., Skovsholt, S. 2011. Liveable public spaces: shaping an analytical framework
to evaluate the liveability of public spaces in brownfield regeneration projects. [Online] Aalborg
University.. [Accessed 1 August 2016]. Available from:
http://vbn.aau.dk/ws/files/43477647/Report_Liveable Public Spaces.pdf

CABE. 2000. Streets of Shame. Summary of findings from “Public Attitudes to Architecture and the
Built Environmetn. London. [Online]. [Accessed 16 August 2016]. Available from:
http://www.rudi.net/files/Streets%200f%20shame.pdf

TRKC (Transport Research Knowledge Centre). 2009. Transport and the environment. European
Communities. [Online]. [Accessed 23 July 2016]. Available from: http://www.transport-
research.info/sites/default/files/brochure/20090818 124030 53136 TRKC Transport and the Envi

ronment.pdf

Banister, D., Stead, D., Steen, P., Akerman, J., Dreborg, K., Nijkamp, P., Scheicher-Tappeser, R. 2000.
European transport policy and sustainable mobility. London: E & F. N. Spon.

Montgomery, J. 2007. Cafe culture and the city: the role of pavement cafes in urban public social life.
Journal of Urban Design. [Online]. 2 (1), pp. 83-102. [Accessed 2 January 2016]. Available from:
http://0-
www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/13574809708724397?needAccess=true

Gehl, J. 2001. Life between buildings: using public space. 5" ed. Copenhagen: Danis Architectureal
Press.

Bohl, P. 2014. The impact of airport shopping environments and dwell time on consumer spending.
VEZETESTUDOMANY. [Online]. [Acccessed 12 June 2016]. Available from: http://unipub.lib.uni-
corvinus.hu/1738/1/vt 2014n11p11.pdf

Crawford, G. and Melewar, T.C. 2003. The importance of impulse purchasing behaviour in the
international airport environment. Journal of Consumer Behaviour. [Online]. 3, pp. 85-98. [Accessed
26 July 2016]. Available from: http://0-
onlinelibrary.wiley.com.wam.leeds.ac.uk/doi/10.1002/cb.124/epdf

Brody, S. D., Peck, B.M., Highfield, W.E. 2004. Examining localized patterns of air quality perception in
Texas: a spatial and statistical analysis. [Online]. 24 (6). [Accessed 12 August 2016]. Available from:
http://onlinelibrary.wiley.com/doi/10.1111/j.0272-4332.2004.00550.x/epdf

Auliciems, A. and Burton, I. 1970. Perception and awareness of air pollution in Toronto. Natural
Hazard Research. [Online]. [Accessed 18 August 2016]. Available from:
https://www.researchgate.net/publication/216644420 Perception and awareness of air pollution
in_Toronto

Dworkin, J. M., & Pijawka, K. D. 1982. Public concern for air quality: Explaining change in Toronto,
Canada, 1967-1978. International Journal of Environmental Studies. [Online]. (20), pp.17-26.
[Accessed 20 19 August 2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/00207238208710009?needAccess=true

Johnson, B. B. 2002. Gender and race in beliefs about out-door air pollution. Risk Analysis. [Online].
22(4), pp. 725-738. [Accessed 18 August 2016]. Available from:
http://onlinelibrary.wiley.com/doi/10.1111/0272-4332.00064/epdf

61


http://vbn.aau.dk/ws/files/43477647/Report_Liveable_Public_Spaces.pdf
http://www.rudi.net/files/Streets%200f%20shame.pdf
http://www.transport-research.info/sites/default/files/brochure/20090818_124030_53136_TRKC_Transport_and_the_Environment.pdf
http://www.transport-research.info/sites/default/files/brochure/20090818_124030_53136_TRKC_Transport_and_the_Environment.pdf
http://www.transport-research.info/sites/default/files/brochure/20090818_124030_53136_TRKC_Transport_and_the_Environment.pdf
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/13574809708724397?needAccess=true
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/13574809708724397?needAccess=true
http://unipub.lib.uni-corvinus.hu/1738/1/vt_2014n11p11.pdf
http://unipub.lib.uni-corvinus.hu/1738/1/vt_2014n11p11.pdf
http://0-onlinelibrary.wiley.com.wam.leeds.ac.uk/doi/10.1002/cb.124/epdf
http://0-onlinelibrary.wiley.com.wam.leeds.ac.uk/doi/10.1002/cb.124/epdf
http://onlinelibrary.wiley.com/doi/10.1111/j.0272-4332.2004.00550.x/epdf
https://www.researchgate.net/publication/216644420_Perception_and_awareness_of_air_pollution_in_Toronto
https://www.researchgate.net/publication/216644420_Perception_and_awareness_of_air_pollution_in_Toronto
http://www.tandfonline.com/doi/pdf/10.1080/00207238208710009?needAccess=true
http://onlinelibrary.wiley.com/doi/10.1111/0272-4332.00064/epdf

Elliot, S.J., Cole, D.C., Krueger, P., Voorberg, N., Wakefield, S. 1999. The power of perception: health
risk attributed to air pollution in an urban industrial neighbourhood. Risk Analysis. [Online]. 19(4), pp.
621-634. [Accessed 12 August 2016]. Available from:
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.1999.tb00433.x/epdf

De Groot, I. and Samuels, S.W. 1966. People and air pollution: A study of attitudes in Buffalo. New
York Journal of the Air Pollution Control Association. [Online]. 16(5), pp. 245-247. [Accessed 13
August 2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/00022470.1966.10468467?needAccess=true

Irwin, A., Simmons, P., Walker, G. 1999. Faulty Environments and risk reasoning: The local
understanding of industrial hazards. Environment and Planning. [Online]. 31(7), pp. 1311 — 1326.
[Accessed 12 August 2016]. Available from:
http://epn.sagepub.com/content/31/7/1311.full.pdf+html

Bickerstaff, K. and Walker, G. 1999. Public understanding of air pollution: The “localisation” of
environmental risk. Global Environmental Change. [Online]. 11(2), pp. 133-145. [Accessed 12 August
2016]. Available from: http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0959378000000637/1-s2.0-
$0959378000000637-main.pdf? tid=0960aa84-6b2d-11e6-9f6a-
00000aab0f02&acdnat=1472175365 ee617d3ad114f9d800cc0d43b9f364f4

Rankin, R.E. 1969. Air pollution control and public apathy. Journal of the Air Pollution Control
Association. [Online]. 19(8), pp. 565-569. [Accessed 12 August 2016]. Available from: http://0-
www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/00022470.1969.10466523?needAccess=tru
e

De Groot, I. 1967. Trends in public attitudes toward air pollution. Journal of the Air Pollution Control
Association. [Online]. 17(10), pp. 679-681. [Accessed 12 August 2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/00022470.1967.10469056

Schusky, J. 1966. Public awareness and concern with air pollution in the St. Louis metropolitan area.
Journal of the Air Pollution Control Association. [Online]. 16(2), pp. 72-76. [Accessed 12 August
2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/00022470.1966.10468444?needAccess=true

Francis, R.S. 1983. Attitudes towards industrial-pollution: Strategies for protecting the environment,
and environmental economics trade-offs. Journal of Applied Social Psychology. [Online]. 13, pp. 310-
327. [Accessed 12 August 2016]. Available from: http://onlinelibrary.wiley.com/doi/10.1111/j.1559-
1816.1983.tb01742.x/epdf

Day, R. 2007. Place and the experience of air quality. Health & Place. [Online]. 13(1), pp. 249-260.
[Accessed 9 August 2016]. Available from: http://ac.els-cdn.com/S1353829206000050/1-s2.0-
$1353829206000050-main.pdf? tid=1e0de7c6-6b32-11e6-8d72-
00000aach362&acdnat=1472177548 7e21814bdd1df17f8ea3954940891b22

Bonnes M., Uzzell D., Carrus G., Kelay T. 2007. Inhabitants’ and Experts’ Assessments of
Environmental Quality for Urban Sustainability. Journal of Social Issues. [Online]. 63 (1), pp. 59-78.
[Accessed 2 August 2016]. Available from: http://onlinelibrary.wiley.com/doi/10.1111/j.1540-
4560.2007.00496.x/epdf

Howel, D., Moffatt, S., Prince, H., Bush, J., & Dunn, C. 2002. Urban air quality in north-east England:
Exploring the influences on local views and perceptions. Risk Analysis. [Online]. 22(1), pp. 121-130.

62


http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.1999.tb00433.x/epdf
http://www.tandfonline.com/doi/pdf/10.1080/00022470.1966.10468467?needAccess=true
http://epn.sagepub.com/content/31/7/1311.full.pdf+html
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0959378000000637/1-s2.0-S0959378000000637-main.pdf?_tid=0960aa84-6b2d-11e6-9f6a-00000aab0f02&acdnat=1472175365_ee617d3ad114f9d800cc0d43b9f364f4
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0959378000000637/1-s2.0-S0959378000000637-main.pdf?_tid=0960aa84-6b2d-11e6-9f6a-00000aab0f02&acdnat=1472175365_ee617d3ad114f9d800cc0d43b9f364f4
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0959378000000637/1-s2.0-S0959378000000637-main.pdf?_tid=0960aa84-6b2d-11e6-9f6a-00000aab0f02&acdnat=1472175365_ee617d3ad114f9d800cc0d43b9f364f4
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/00022470.1969.10466523?needAccess=true
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/00022470.1969.10466523?needAccess=true
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/00022470.1969.10466523?needAccess=true
http://www.tandfonline.com/doi/pdf/10.1080/00022470.1967.10469056
http://www.tandfonline.com/doi/pdf/10.1080/00022470.1966.10468444?needAccess=true
http://onlinelibrary.wiley.com/doi/10.1111/j.1559-1816.1983.tb01742.x/epdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1559-1816.1983.tb01742.x/epdf
http://ac.els-cdn.com/S1353829206000050/1-s2.0-S1353829206000050-main.pdf?_tid=1e0de7c6-6b32-11e6-8d72-00000aacb362&acdnat=1472177548_7e21814bdd1df17f8ea3954940891b22
http://ac.els-cdn.com/S1353829206000050/1-s2.0-S1353829206000050-main.pdf?_tid=1e0de7c6-6b32-11e6-8d72-00000aacb362&acdnat=1472177548_7e21814bdd1df17f8ea3954940891b22
http://ac.els-cdn.com/S1353829206000050/1-s2.0-S1353829206000050-main.pdf?_tid=1e0de7c6-6b32-11e6-8d72-00000aacb362&acdnat=1472177548_7e21814bdd1df17f8ea3954940891b22
http://onlinelibrary.wiley.com/doi/10.1111/j.1540-4560.2007.00496.x/epdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1540-4560.2007.00496.x/epdf

[Accessed 12 August 2016]. Available from: http://onlinelibrary.wiley.com/doi/10.1111/0272-
4332.t01-1-00010/epdf

Tremblay, K. R., & Dunlap, R. E. 1978. Rural residence and concern for environmental quality: A
replication and exten-sion. Rural Sociology. [Online]. 43, pp. 474-491. [Accessed 1 August 2016].
Available from: https://www.researchgate.net/publication/234608845 Rural-
Urban Residence and Concern with Environmental Quality A Replication and Extension

Lowe, G. D. and Pinhey, T. K. 1982. Rural-urban differences in support for environmental protection.
Rural Sociology. [Online]. 47(1), pp. 114-128. [Accessed 12 August 2016]. Available from:
http://chla.library.cornell.edu/cgi/t/text/pageviewer-
idx?c=chla;cc=chla;rgn=full%20text;idno=5075626 4333 001;didno=5075626 4333 001;view=image
;5€0=0118;n0de=5075626 4333 001%3A4.8

Freudenburg, W. R. 1991. Rural-urban differences in environmental concern: A closer look.
Sociological Inquiry. [Online]. 61, pp. 167-198. [Accessed 8 August 2016]. Available from:
http://onlinelibrary.wiley.com/doi/10.1111/j.1475-682X.1991.tb00274.x/epdf

Liu, F. 1996. Urban Ozone plumes and population distribution by income and race: a case study of
New York and Philadelphia. Journal of the Air and Waste Management Association. [Online]. 46(3),
pp. 207-215. [Accessed 8 August 2016]. Available from: http://0-
www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/10473289.1996.10467454?needAccess=tru
e

Wakefield, S.E.L., Elliott, S.J., Cole, D.C., Eyles, J.D. 2001. Environmental risk and (re) action: air
quality, health, and civic involvement in an urban industrial neighborhood. Health & Place. [Online].
7, pp. 163-177. [Accessed 8  August 2016]. Available from: http://ac.els-
cdn.com/S1353829201000065/1-5s2.0-51353829201000065-main.pdf? tid=2fa54570-6b36-11e6-
acdb-00000aab0f6c&acdnat=1472179295 c56d0ae5aa445fd036dacce591c0cObf

Phillimore, P., Moffatt, S., Pless-Mulloli, T. (2000). A sociological perspective on air quality
monitoring in Teesside. InJ. Tumaney & N. Ward (Eds.), A Region in Transition: NorthEast England at
the Millennium. pp. 152-171. Aldershot:Avebury.

Tiefenbacher, J.P., & Hagelman, R.R. 1999. Environmental equity in urban Texas: Race, income, and
patterns of acute and chronic toxic air releases in metropolitan counties. Urban Geography. [Online].
20(6), pp. 516-533. [Accessed 12 August 2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.2747/0272-3638.20.6.516

Slovic, P. 1987. Perception of Risk. Science. [Online]. 236. [Accessed 12 August 2016]. Available from:
http://heatherlench.com/wp-content/uploads/2008/07/slovic.pdf

Brook, R.D., S. Rajagopalan, C.A. Pope, J.R. Brook, A. Bhatnagar, A.V. Diez-Roux, F. Holguin, Y. Hong,
R.V. Luepker, M.A. Mittleman, A. Peters, D. Siscovick, S.C. Smith, L. Whitsel, J.D. Kaufman, on behalf
of the American Heart Association Council on Epidemiology and Prevention, Council on the Kidney in
Cardiovascular Disease, and Council on Nutrition, Physical Activity and Metabolism. 2010. Particulate
Matter Air Pollution and Cardiovascular Disease: An Update to the Scientific Statement From the
American Heart Association. Circulation. [Online]. 121, pp. 2331-2378. [Accessed 12 August 2016].
Available from: http://circ.ahajournals.org/content/121/21/2331.long

Nikolopoulou, M., J. Kleissl, P.F. Linden, S. Lykoudis. 2011. Pedestrians’ perception of environmental
stimuli through field surveys: Focus on particulate pollution. Science of the Total Environment.
[Online]. 409, pp. 2493-2502. [Accessed 12 August 2016]. Available from: http://ac.els-

63


http://onlinelibrary.wiley.com/doi/10.1111/0272-4332.t01-1-00010/epdf
http://onlinelibrary.wiley.com/doi/10.1111/0272-4332.t01-1-00010/epdf
https://www.researchgate.net/publication/234608845_Rural-Urban_Residence_and_Concern_with_Environmental_Quality_A_Replication_and_Extension
https://www.researchgate.net/publication/234608845_Rural-Urban_Residence_and_Concern_with_Environmental_Quality_A_Replication_and_Extension
http://chla.library.cornell.edu/cgi/t/text/pageviewer-idx?c=chla;cc=chla;rgn=full%20text;idno=5075626_4333_001;didno=5075626_4333_001;view=image;seq=0118;node=5075626_4333_001%3A4.8
http://chla.library.cornell.edu/cgi/t/text/pageviewer-idx?c=chla;cc=chla;rgn=full%20text;idno=5075626_4333_001;didno=5075626_4333_001;view=image;seq=0118;node=5075626_4333_001%3A4.8
http://chla.library.cornell.edu/cgi/t/text/pageviewer-idx?c=chla;cc=chla;rgn=full%20text;idno=5075626_4333_001;didno=5075626_4333_001;view=image;seq=0118;node=5075626_4333_001%3A4.8
http://onlinelibrary.wiley.com/doi/10.1111/j.1475-682X.1991.tb00274.x/epdf
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/10473289.1996.10467454?needAccess=true
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/10473289.1996.10467454?needAccess=true
http://0-www.tandfonline.com.wam.leeds.ac.uk/doi/pdf/10.1080/10473289.1996.10467454?needAccess=true
http://ac.els-cdn.com/S1353829201000065/1-s2.0-S1353829201000065-main.pdf?_tid=2fa54570-6b36-11e6-acdb-00000aab0f6c&acdnat=1472179295_c56d0ae5aa445fd036dacce591c0c0bf
http://ac.els-cdn.com/S1353829201000065/1-s2.0-S1353829201000065-main.pdf?_tid=2fa54570-6b36-11e6-acdb-00000aab0f6c&acdnat=1472179295_c56d0ae5aa445fd036dacce591c0c0bf
http://ac.els-cdn.com/S1353829201000065/1-s2.0-S1353829201000065-main.pdf?_tid=2fa54570-6b36-11e6-acdb-00000aab0f6c&acdnat=1472179295_c56d0ae5aa445fd036dacce591c0c0bf
http://www.tandfonline.com/doi/pdf/10.2747/0272-3638.20.6.516
http://heatherlench.com/wp-content/uploads/2008/07/slovic.pdf
http://circ.ahajournals.org/content/121/21/2331.long
http://ac.els-cdn.com/S0048969711001215/1-s2.0-S0048969711001215-main.pdf?_tid=243afb3a-6b3b-11e6-85f8-00000aacb360&acdnat=1472181423_80004ffc3211753c9f39b199654edb6c

cdn.com/S0048969711001215/1-s2.0-50048969711001215-main.pdf? tid=243afb3a-6b3b-11e6-
85f8-00000aacb360&acdnat=1472181423 80004ffc3211753c9f39b199654edbbe

Paas B, Schmidt T, Markova S, Maras |, Ziefle M, Schneider C. 2016. Small-scale variability of

particulate matter and perception of air quality in an inner-city recreational area in Aachen,

Germany. METEOROLOGISCHE ZEITSCHRIFT. [Online]. 25(3), pp. 305 — 17. Accessed 1 July 2016.

Available from:

https://www.schweizerbart.de/papers/metz/detail/25/85675/Small scale variability of particulate
matter and perception of air quality in an inner city recreational area in Aachen Germany?I

=DE

Shepherd, D., Welch, D., Dirks, K. N., Mathews, R. 2010. Exploring the relationship between noise
sensitivity, annoyance and health-related quality of life in a sample of adults exposed to
environmental noise. International Journal of Environmental Research and Public Health. [Online]. 7,
pp. 3579 — 3594. [Accessed 5 August 2016]. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996181/pdf/ijerph-07-03579.pdf

Zimmer, K. and Ellermeier, W. 1999. Psychometric properties of four measures of noise sensitivity: a
comparison. Journal of Environmental Psychology. [Online]. 19, pp. 295-302. [Accessed 8 August
2016]. Available from: http://ac.els-cdn.com/S0272494499901330/1-s2.0-S0272494499901330-
main.pdf? tid=460fef62-6b64-11e6-a348-

00000aach35d&acdnat=1472199089 cbffc29c2aa7900f773a9ff901a43c9e

Ellermeier, W., Eigenstetter, M., Zimmer, K. 2001. Psychoacoustic correlates of individual noise
sensitivity. Journal of the Acoustical Society of America. [Online]. 109(4), pp. 1464—-1473. [Accessed
8 August 2016]. Available from: http://0-
scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/109/4/1.1350402.pdf?expires=
1472200093&id=id&accname=2107995&checksum=7A76DB39764A38A76468126374604FB4

Taylor, S. M. (1984). A path model of aircraft noise annoyance. Journal of Sound and Vibration.
[Online]. 96(2), 243-260. [Accessed 11 June 2016]. Available from: http://0-
www.sciencedirect.com.wam.leeds.ac.uk/science/article/pii/0022460X84905820

Weinstein, N. D. (1978). Individual differences in reactions to noise: A longitudinal study in a college
dormitory. Journal of Applied Psychology. [Online]. 63(4), pp. 458-466. [Accessed 12 July 2016].
Available from: http://psycnet.apa.org/journals/apl/63/4/458

Yang, W. and Kang, J. 2005a. Acoustic comfort evaluation in urban open public spaces. Applied
Acoustic. [Online]. 66, pp. 211-229. [Accessed 8 August 2016]. Available from: http://ac.els-
cdn.com/S0003682X04001215/1-s2.0-S0003682X04001215-main.pdf? tid=f524a2l1e-6b45-11e6-
bb4f-00000aacb361&acdnat=1472186069 0f81830639556ca891e71d114f2413c7

Miedema, H.M.E.; Vos, H. 2003. Noise sensitivity and reactions to noise and other environmental
conditions. Journal of the Acoustical Society of America. [Online]. 113(3), pp. 1492-1504. [Accessed
11 June 2016]. Available from: http://0-
scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/113/3/1.1547437.pdf?expires=
1472201982&id=id&accname=2107995&checksum=64EDC165A6A9348249A2FC53E773B61E

Job, R.F.S. 1988. Community response to noise—A review of factors influencing the relationship
between noise exposure and reaction. Journal of the Acoustical Society of America. [Online]. 83(3),
991. [Accessed 15 August 2016]. Available from: http://0-
scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/83/3/1.396524.pdf?expires=14
72202046&id=id&accname=2107995&checksum=D2632379D5943D64BACFFA2ED07049DA

64


http://ac.els-cdn.com/S0048969711001215/1-s2.0-S0048969711001215-main.pdf?_tid=243afb3a-6b3b-11e6-85f8-00000aacb360&acdnat=1472181423_80004ffc3211753c9f39b199654edb6c
http://ac.els-cdn.com/S0048969711001215/1-s2.0-S0048969711001215-main.pdf?_tid=243afb3a-6b3b-11e6-85f8-00000aacb360&acdnat=1472181423_80004ffc3211753c9f39b199654edb6c
https://www.schweizerbart.de/papers/metz/detail/25/85675/Small_scale_variability_of_particulate_matter_and_perception_of_air_quality_in_an_inner_city_recreational_area_in_Aachen_Germany?l=DE
https://www.schweizerbart.de/papers/metz/detail/25/85675/Small_scale_variability_of_particulate_matter_and_perception_of_air_quality_in_an_inner_city_recreational_area_in_Aachen_Germany?l=DE
https://www.schweizerbart.de/papers/metz/detail/25/85675/Small_scale_variability_of_particulate_matter_and_perception_of_air_quality_in_an_inner_city_recreational_area_in_Aachen_Germany?l=DE
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996181/pdf/ijerph-07-03579.pdf
http://ac.els-cdn.com/S0272494499901330/1-s2.0-S0272494499901330-main.pdf?_tid=460fef62-6b64-11e6-a348-00000aacb35d&acdnat=1472199089_cbffc29c2aa7900f773a9ff901a43c9e
http://ac.els-cdn.com/S0272494499901330/1-s2.0-S0272494499901330-main.pdf?_tid=460fef62-6b64-11e6-a348-00000aacb35d&acdnat=1472199089_cbffc29c2aa7900f773a9ff901a43c9e
http://ac.els-cdn.com/S0272494499901330/1-s2.0-S0272494499901330-main.pdf?_tid=460fef62-6b64-11e6-a348-00000aacb35d&acdnat=1472199089_cbffc29c2aa7900f773a9ff901a43c9e
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/109/4/1.1350402.pdf?expires=1472200093&id=id&accname=2107995&checksum=7A76DB39764A38A76468126374604FB4
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/109/4/1.1350402.pdf?expires=1472200093&id=id&accname=2107995&checksum=7A76DB39764A38A76468126374604FB4
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/109/4/1.1350402.pdf?expires=1472200093&id=id&accname=2107995&checksum=7A76DB39764A38A76468126374604FB4
http://0-www.sciencedirect.com.wam.leeds.ac.uk/science/article/pii/0022460X84905820
http://0-www.sciencedirect.com.wam.leeds.ac.uk/science/article/pii/0022460X84905820
http://psycnet.apa.org/journals/apl/63/4/458
http://ac.els-cdn.com/S0003682X04001215/1-s2.0-S0003682X04001215-main.pdf?_tid=f524a21e-6b45-11e6-bb4f-00000aacb361&acdnat=1472186069_0f81830639556ca891e71d114f2413c7
http://ac.els-cdn.com/S0003682X04001215/1-s2.0-S0003682X04001215-main.pdf?_tid=f524a21e-6b45-11e6-bb4f-00000aacb361&acdnat=1472186069_0f81830639556ca891e71d114f2413c7
http://ac.els-cdn.com/S0003682X04001215/1-s2.0-S0003682X04001215-main.pdf?_tid=f524a21e-6b45-11e6-bb4f-00000aacb361&acdnat=1472186069_0f81830639556ca891e71d114f2413c7
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/113/3/1.1547437.pdf?expires=1472201982&id=id&accname=2107995&checksum=64EDC165A6A9348249A2FC53E773B61E
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/113/3/1.1547437.pdf?expires=1472201982&id=id&accname=2107995&checksum=64EDC165A6A9348249A2FC53E773B61E
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/113/3/1.1547437.pdf?expires=1472201982&id=id&accname=2107995&checksum=64EDC165A6A9348249A2FC53E773B61E
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/83/3/1.396524.pdf?expires=1472202046&id=id&accname=2107995&checksum=D2632379D5943D64BACFFA2ED07049DA
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/83/3/1.396524.pdf?expires=1472202046&id=id&accname=2107995&checksum=D2632379D5943D64BACFFA2ED07049DA
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/83/3/1.396524.pdf?expires=1472202046&id=id&accname=2107995&checksum=D2632379D5943D64BACFFA2ED07049DA

Davies, W. J.,, Adams, M. D., Bruce, N. S., Cain, R., Carlyle, A., Cusack, P., . . . Poxon, J. 2013.
Perception of soundscapes: An interdisciplinary approach. Applied Acoustics. [Online]. 74(2), 224-
231. [Accessed 16 August 2016]. Available from: http://0-ac.els-
cdn.com.wam.leeds.ac.uk/S0003682X12001545/1-s2.0-S0003682X12001545-

main.pdf? tid=9ca67ad8-6b6b-11e6-ab44-

00000aach35e&acdnat=1472202241 5712ad8011cf298670f58a51f5226c07

Schafer, R. M. 1993. The soundscape: Our sonic environment and the tuning of the world. United
States; Rochester, Vt: Destiny Books.

Adams, M., Cox, T., Moore, G., Croxford, B,. Refaee, M., Sharples, S. 2006. Sustainable soundscapes:
noise policy and the urban experience. Urban Studies. [Online]. 43(13), pp. 2385-2398. [Accessed 16
July 2016]. Available from: http://usj.sagepub.com/content/43/13/2385.full.pdf

Yu, L. and Kanga, J. 2008. Effects of social, demographical and behavioral factors on the sound level
evaluation in urban open spaces. J. Acoust. Soc. Am. [Online]. 123(2), pp. 772-783. [Accessed 16 July
2016]. Available from:
http://scitation.aip.org/docserver/fulltext/asa/journal/jasa/123/2/1.2821955.pdf?expires=14722499
34&id=id&accname=2107995&checksum=C4491C078A0E169FDA6AF6DEA986E5B9

Dubois, D., Guastavino, C., Raimbault, M. 2006. A cognitive approach to urban soundscapes: Using
verbal data to access Everyday life auditory categories. Acta Acust. United Acust. [Online]. 92, pp.
865—-874. [Accessed 16 July 2016]. Available from:
http://www.torontosoundmap.com/papers/Dubois Guastavino Raimbault 2006.pdf

Yang, W. and Kang, J. 2005b. Soundscape and sound preferences in urban squares: A case study in
Sheffield. Journal of Urban Design. [Online]. (10). pp. 61-80. [Accessed 16 July 2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/13574800500062395?needAccess=true

Payne, S.R., Davies, W.J., Adams, M.D. 2009. Research into the practical and policy applications of
soundscapes concepts and techniques in urban areas (NANR 200). Departement for Environment,
Food, and Rural Affairs. London. [Online]. [Accessed 7 January 2016]. Available from: www.
defra.go.uk

Nilsson, M. E. 2007. A-weighted sound pressure level as an indicator of perceived loudness and
annoyance of road-traffic sound. J. Sound Vib. [Online]. 302, pp. 197-207. [Accessed 7 August 2016].
Available from: http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0022460X06008522/1-s2.0-
$0022460X06008522-main.pdf? tid=bb2b561e-6dd6-11e6-8cfa-
00000aach360&acdnat=1472468151 137625df3a713003017bbc8c3f0el2e4

Guastavino, C. 2006. The ideal urban soundscape: Investigating the sound quality of French cities.
Acta. Acust. Acust. [Online]. 92, pp. 945-951. [Accessed 7 August 2016]. Available from:
http://mil.mcgill.ca/docs/Guastavino2006AAA.pdf

Nilsson, M. E., and Berglund, B. 2006. Soundscape quality in suburban green areas and city parks.
Acta. Acust. Acust. [Online]. 92, pp. 903-911. [Accessed 7 August 2016]. Available from:
https://www.researchgate.net/publication/233638356 Soundscape Quality in Suburban Green A
reas and City Parks

Carles, J., Lépez Barrio, |. & de Lucio, J.V. 1999. Sound influence on landscape values. Landscape and
Urban Planning. [Online]. 43 (4), pp. 191-200. [Accessed 7 January 2016]. Available from:
http://ac.els-cdn.com/S0169204698001121/1-52.0-S0169204698001121-main.pdf? tid=f6902c28-
6bdf-11e6-82¢1-000002ab0f27&acdnat=1472252214 a23d89e54032e3ac3317c5aad5780759

65


http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0003682X12001545/1-s2.0-S0003682X12001545-main.pdf?_tid=9ca67ad8-6b6b-11e6-ab44-00000aacb35e&acdnat=1472202241_5712ad8011cf298670f58a51f5226c07
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0003682X12001545/1-s2.0-S0003682X12001545-main.pdf?_tid=9ca67ad8-6b6b-11e6-ab44-00000aacb35e&acdnat=1472202241_5712ad8011cf298670f58a51f5226c07
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0003682X12001545/1-s2.0-S0003682X12001545-main.pdf?_tid=9ca67ad8-6b6b-11e6-ab44-00000aacb35e&acdnat=1472202241_5712ad8011cf298670f58a51f5226c07
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0003682X12001545/1-s2.0-S0003682X12001545-main.pdf?_tid=9ca67ad8-6b6b-11e6-ab44-00000aacb35e&acdnat=1472202241_5712ad8011cf298670f58a51f5226c07
http://usj.sagepub.com/content/43/13/2385.full.pdf
http://scitation.aip.org/docserver/fulltext/asa/journal/jasa/123/2/1.2821955.pdf?expires=1472249934&id=id&accname=2107995&checksum=C4491C078A0E169FDA6AF6DEA986E5B9
http://scitation.aip.org/docserver/fulltext/asa/journal/jasa/123/2/1.2821955.pdf?expires=1472249934&id=id&accname=2107995&checksum=C4491C078A0E169FDA6AF6DEA986E5B9
http://www.torontosoundmap.com/papers/Dubois_Guastavino_Raimbault_2006.pdf
http://www.tandfonline.com/doi/pdf/10.1080/13574800500062395?needAccess=true
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0022460X06008522/1-s2.0-S0022460X06008522-main.pdf?_tid=bb2b561e-6dd6-11e6-8cfa-00000aacb360&acdnat=1472468151_137625df3a713003017bbc8c3f0e12e4
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0022460X06008522/1-s2.0-S0022460X06008522-main.pdf?_tid=bb2b561e-6dd6-11e6-8cfa-00000aacb360&acdnat=1472468151_137625df3a713003017bbc8c3f0e12e4
http://0-ac.els-cdn.com.wam.leeds.ac.uk/S0022460X06008522/1-s2.0-S0022460X06008522-main.pdf?_tid=bb2b561e-6dd6-11e6-8cfa-00000aacb360&acdnat=1472468151_137625df3a713003017bbc8c3f0e12e4
http://mil.mcgill.ca/docs/Guastavino2006AAA.pdf
https://www.researchgate.net/publication/233638356_Soundscape_Quality_in_Suburban_Green_Areas_and_City_Parks
https://www.researchgate.net/publication/233638356_Soundscape_Quality_in_Suburban_Green_Areas_and_City_Parks
http://ac.els-cdn.com/S0169204698001121/1-s2.0-S0169204698001121-main.pdf?_tid=f6902c28-6bdf-11e6-82c1-00000aab0f27&acdnat=1472252214_a23d89e54032e3ac3317c5aad5780759
http://ac.els-cdn.com/S0169204698001121/1-s2.0-S0169204698001121-main.pdf?_tid=f6902c28-6bdf-11e6-82c1-00000aab0f27&acdnat=1472252214_a23d89e54032e3ac3317c5aad5780759

Dubois, D., Guastavino, C., and Raimbault, M. 2006. A cognitive approach to urban soundscapes:
Using verbal data to access everyday life auditory categories. Acta. Acust. Acust. [Online]. 92, pp.
865—-874. [Accessed 7 August 2016]. Available from:
http://www.torontosoundmap.com/papers/Dubois_Guastavino Raimbault 2006.pdf

Viollon, S., and Lavandier, C. 2000. Multidimensional assessment of the acoustic quality of urban
environments, in Inter Noise 2000, edited by D. Cassereau. International Institute of Noise Control
Engineering. Nice, France. [Online]. pp. 2279-2284. [Accessed 7 August 2016]. Available from:
http://www.conforg.fr/internoise2000/cdrom/data/articles/000468.pdf

Health Effects Institute. 2010. Traffic-related air pollution: a critical review of the literature on
emission, exposure, and health effects. Special Report 17. [Online]. Boston. [Accessed 12 January
2016]. Available from: http://pubs.healtheffects.org/getfile.php?u=553

Wang, Y.J. and Zhang, K.M. 2009. Modelling near-road air quality using a computational fluid
dynamics model, CFD-VIT-RIT. Environmental Science & Technology. [Online]. (43), pp. 7778 — 7783.
[Accessed 2 February 2016]. Available from: http://pubs.acs.org/doi/pdf/10.1021/es9014844

Tsang, H., Kwok, R., Miguel, A.H. 2008. Pedestrian exposure to ultrafine particles in Hong Kong under
heavy traffic conditions. Aerosol and Air Quality Research. [Online]. (8), pp. 19-27. [Accessed 2
February 2016]. Available from: http://aaqr.org/VOL8 Nol March2008/2 AAQR-07-09-OA-

0041 19-27.pdf

Jacques, P.A. and Kim, C.S. 2000. Measurement of total lung deposition of inhaled ultrafine particle in
healthy women and men. Inhalation Toxicology. [Online]. 12(8), pp. 715-731. [Accessed 23 January
2016]. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/08958370050085156?needAccess=true

Cowie, H., Crawford, J. Davis, A., Steinle, S., Reis, S., Dixon, K. Morris, G., Hurley, F. 2015. Air quality,
health, wellbeing and behaviour. IOM. [Online]. [Accessed 15 August 2016]. Available from:
http://www.environment.scotland.gov.uk/media/126007/iom-seweb-ag-health-behaviour-

review.pdf

Sioutas, C., Delfino, R.J., Singh, M. 2005. Exposure Assessment for atmospheric ultrafine particles
(UFPs) and implications in epidemiologic research. Environmental Health Perspectives. [Online]. 113
(8), pp. 947 — 955. [Accessed 14 January 2016]. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1280332/pdf/ehp0113-000947.pdf

Campa, M. and Castanas, E. 2008. Human health Effects of air pollution. Environmental Pollution.
[Online]. 151(2), pp. 362-367. [Accessed 15 August 2016]. Available from: http://ac.els-
cdn.com/S0269749107002849/1-52.0-S0269749107002849-main.pdf? tid=fc141088-6c02-11e6-
b335-00000aacb360&acdnat=1472267255 92609f0c3023ffca80923bee3c63e720

Oberdorster, G. 2001. Pulmonary effects of inhaled ultrafine particles. Int Arch Occup Environ Health.
[Online]. 74(1), pp. 1-8. [Accessed 15 August 2016]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/11196075

Klems, J.P., Pennington, M.R., Zordan, C.A., McFadden, L., Johnston, M.V. 2011. Apportionment of
motor vehicle emissions from fast changes in number concentration and chemical composition of
ultrafine particles near a roadway intersection. Environmental Science & Technology. [Online]. (45),
pp. 5637 — 5643. [Accessed 12 January 2016]. Available from:
http://pubs.acs.org/doi/pdf/10.1021/es104228q

66


http://www.torontosoundmap.com/papers/Dubois_Guastavino_Raimbault_2006.pdf
http://www.conforg.fr/internoise2000/cdrom/data/articles/000468.pdf
http://pubs.healtheffects.org/getfile.php?u=553
http://pubs.acs.org/doi/pdf/10.1021/es9014844
http://aaqr.org/VOL8_No1_March2008/2_AAQR-07-09-OA-0041_19-27.pdf
http://aaqr.org/VOL8_No1_March2008/2_AAQR-07-09-OA-0041_19-27.pdf
http://www.tandfonline.com/doi/pdf/10.1080/08958370050085156?needAccess=true
http://www.environment.scotland.gov.uk/media/126007/iom-seweb-aq-health-behaviour-review.pdf
http://www.environment.scotland.gov.uk/media/126007/iom-seweb-aq-health-behaviour-review.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1280332/pdf/ehp0113-000947.pdf
http://ac.els-cdn.com/S0269749107002849/1-s2.0-S0269749107002849-main.pdf?_tid=fc141088-6c02-11e6-b335-00000aacb360&acdnat=1472267255_92609f0c3023ffca80923bee3c63e720
http://ac.els-cdn.com/S0269749107002849/1-s2.0-S0269749107002849-main.pdf?_tid=fc141088-6c02-11e6-b335-00000aacb360&acdnat=1472267255_92609f0c3023ffca80923bee3c63e720
http://ac.els-cdn.com/S0269749107002849/1-s2.0-S0269749107002849-main.pdf?_tid=fc141088-6c02-11e6-b335-00000aacb360&acdnat=1472267255_92609f0c3023ffca80923bee3c63e720
http://www.ncbi.nlm.nih.gov/pubmed/11196075
http://pubs.acs.org/doi/pdf/10.1021/es104228q

Tracsis Website. 2016. [Online]. [Accessed 2 August 2016]. Available from: https://www.tracsis.com/

TSI. 2012. Hand-held Condensation Particle Counter Model 3007. [Online]. [Accessed 18 June 2016].
Available from:
http://www.tsi.com/uploadedFiles/ Site Root/Products/Literature/Spec Sheets/3007 1930032.pdf

Google Play. 2016. Sound Meter. [Online]. [Accessed 18 May 2016]. Available from:
https://play.google.com/store/apps/details?id=com.gamebasic.decibel&hl=en GB

Openair-project Website. 2016. [Online]. [Accessed 15 August 2016]. Available from:
http://www.openair-project.org/

Chung, M.K. No date. Correlation Coefficient. [Online]. [Accessed 18 June 2016]. Available from:
http://www.stat.wisc.edu/~mchung/papers/chung.2007.sage.pdf

IBM Website. 2016. [Online]. [Accessed 15 August 2016]. Available from:
http://www.ibm.com/analytics/us/en/technology/spss/

USGS (U.S. Geological Survey Website. 2013. Estimating Flow-Duration and Low-Flow-Frequency
Statistics at Ungaged Stream Sites. Scientific Investigations Report 2008—-5126. [Online]. [Accessed 18
June 2016]. Available from: http://pubs.usgs.gov/sir/2008/5126/section4.html

Lyons, A. C., Cude, B., Lawrence, F. C., & Gutter, M. 2005. Conducting research online: Challenges
facing researchers in family and consumer sciences. Family and Consumer Sciences Research
Journal. [Online]. 33(4), pp. 341-356. [Accessed 24 June 2016]. Available from:
http://onlinelibrary.wiley.com/doi/10.1177/1077727X04274116/pdf

Wright, K. B. 2005. Researching Internet-based populations: Advantages and disadvantages of online
survey research, online questionnaire authoring software packages, and Web survey services. Journal
of Computer-Mediated Communication. [Online]. 10(3). [Accessed 18 June 2016]. Available from:
http://icmc.indiana.edu/vol10/issue3/wright.html.

Yun, G. W., & Trumbo, C. W. 2000, September. Comparative response to a survey executed by post,
e-mail, and Web form. Journal of Computer-Mediated Communication. [Online]. 6(1). [Accessed 18
June 2016]. Available from: http://jcmc.indiana.edu/vol6/issuel/yun.html|

Klose, S., Birmili, W., Voigtlander, J., Tuch, T., Wehner, B., Wiedensohler, A., Ketzel, M. 2009. Particle
number emissions of motor traffic derived from street canyon measurement in a Central European
city. Atmos. Chem Phys Discuss. [Online]. 9, pp. 3763-3809. [Accessed 21 June 2016]. Available from:
http://www.atmos-chem-phys-discuss.net/9/3763/2009/acpd-9-3763-2009.pdf

Transport and Environmental Analysis Group. 2013. An evaluation of the estimated impacts on
vehicle emissions of a 20mph speed restriction in central London. [Online]. Final Report. [Accessed
14 July 2016]. Available from: https://www.cityoflondon.gov.uk/business/environmental-
health/environmental-protection/air-quality/Documents/speed-restriction-air-quality-report-2013-
for-web.pdf

Dennekamp, M., Mehenni, O.H., Cherrie, J.W., Seaton, A. 2002. Exposure to ultrafine particles and
PM2.5 in different micro-environments. Ann. Occup. Hyg. [Online]. 46 (1), pp. 412-414. [Accessed 11
March 2016]. Available from:

http://annhyg.oxfordjournals.org/content/46/suppl 1/412.full.pdf+html

67


https://www.tracsis.com/
http://www.tsi.com/uploadedFiles/_Site_Root/Products/Literature/Spec_Sheets/3007_1930032.pdf
https://play.google.com/store/apps/details?id=com.gamebasic.decibel&hl=en_GB
http://www.openair-project.org/
http://www.stat.wisc.edu/~mchung/papers/chung.2007.sage.pdf
http://www.ibm.com/analytics/us/en/technology/spss/
http://pubs.usgs.gov/sir/2008/5126/section4.html
http://onlinelibrary.wiley.com/doi/10.1177/1077727X04274116/pdf
http://jcmc.indiana.edu/vol10/issue3/wright.html
http://jcmc.indiana.edu/vol6/issue1/yun.html
http://www.atmos-chem-phys-discuss.net/9/3763/2009/acpd-9-3763-2009.pdf
https://www.cityoflondon.gov.uk/business/environmental-health/environmental-protection/air-quality/Documents/speed-restriction-air-quality-report-2013-for-web.pdf
https://www.cityoflondon.gov.uk/business/environmental-health/environmental-protection/air-quality/Documents/speed-restriction-air-quality-report-2013-for-web.pdf
https://www.cityoflondon.gov.uk/business/environmental-health/environmental-protection/air-quality/Documents/speed-restriction-air-quality-report-2013-for-web.pdf
http://annhyg.oxfordjournals.org/content/46/suppl_1/412.full.pdf+html

The Danish Ecological Council. 2014. Clean air Copenhagen. [Online]. [Accessed on 12 July 2016].
Available from: http://www.cleanair-

europe.org/fileadmin/user upload/redaktion/downloads/The Danish Ecocouncil/Clean air CPH 20
14 UK.pdf

Lonati, G., Ozgen, S., Lurgahi, ., Giugliano, M. 2010. Particle number concentration at urban
microenvironments. Chemical Engineering Transactions. [Online]. (22), pp. 137 — 142. [Accessed 21
February 2016]. Available from: http://www.aidic.it/aaas10/webpapers/57Lonati%20.pdf

Brugge, D. 2013. New research on the risk of breathing polluted air from freeways and high traffic

areas. Scholars Strategy Network. [Online]. Tufts University School of Medicine. [Accessed: 1 July

2016]. Available from:

https://www.scholarsstrategynetwork.org/sites/default/files/ssn_basic facts brugge on particulate
air_pollution.pdf

d’Astous, A. 2000. Irritating aspects of the shopping environment. Journal of Business Research.
[Online]. 49: pp. 149-156. [Accessed: 1 July 2016]. Available from:
http://www.sciencedirect.com/science/article/pii/S0148296399000028

Miller,N. 2013. Understanding Soundscapes. Buildings 3(4), pp.728. [Online]. [Accessed: 31 July
2016]. Available from: http://www.mdpi.com/2075-5309/3/4/728

Axelsson, O., Nilsson, M.E., Berglund, B.. A principal components model of soundscape perception.
The Journal of the Acoustical Society of America. [Online]. Psykologiska institutionen, Stockholms
universitet, Samhallsvetenskapliga fakulteten. 128(5), pp. 2836. [Accessed: 31 July 2016]. Available
from: http://0-
scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/128/5/1.3493436.pdf?expires=
1470197089&id=id&accname=2107995&checksum=04622F7B559EF6F5773DA4E38BCF6879

Donovan, R.J., Rossiter, J.R., Marcoolyn, G., Nesdale, A. 1994. Store atmosphere and purchasing
behavior. Journal of Retailing. [Online]. 70, pp. 198—199. [Accessed 14 May 2016]. Available from:
http://www.sciencedirect.com/science/article/pii/002243599490037X

Time and Date Website. 2016. [Online]. [Accessed 10 July 2016]. Available from:
http://www.timeanddate.com/weather/uk/london/historic?month=7&year=2016

68


http://www.cleanair-europe.org/fileadmin/user_upload/redaktion/downloads/The_Danish_Ecocouncil/Clean_air_CPH_2014_UK.pdf
http://www.cleanair-europe.org/fileadmin/user_upload/redaktion/downloads/The_Danish_Ecocouncil/Clean_air_CPH_2014_UK.pdf
http://www.cleanair-europe.org/fileadmin/user_upload/redaktion/downloads/The_Danish_Ecocouncil/Clean_air_CPH_2014_UK.pdf
http://www.aidic.it/aaas10/webpapers/57Lonati%20.pdf
https://www.scholarsstrategynetwork.org/sites/default/files/ssn_basic_facts_brugge_on_particulate_air_pollution.pdf
https://www.scholarsstrategynetwork.org/sites/default/files/ssn_basic_facts_brugge_on_particulate_air_pollution.pdf
http://www.sciencedirect.com/science/article/pii/S0148296399000028
http://www.mdpi.com/2075-5309/3/4/728
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/128/5/1.3493436.pdf?expires=1470197089&id=id&accname=2107995&checksum=04622F7B559EF6F5773DA4E38BCF6879
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/128/5/1.3493436.pdf?expires=1470197089&id=id&accname=2107995&checksum=04622F7B559EF6F5773DA4E38BCF6879
http://0-scitation.aip.org.wam.leeds.ac.uk/docserver/fulltext/asa/journal/jasa/128/5/1.3493436.pdf?expires=1470197089&id=id&accname=2107995&checksum=04622F7B559EF6F5773DA4E38BCF6879
http://www.sciencedirect.com/science/article/pii/002243599490037X
http://www.timeanddate.com/weather/uk/london/historic?month=7&year=2016

APPENDICIES

APPENDIX 1: ONLINE SURVEY FORM ON THE CUT

Page I: Introduction

This survey is part of a research project seeking to understand how urban environmental
quality influences the amount of time people spend in outside spaces.

This survey will take 10 - 15 minutes to complete. Your effort is much appreciated since the
results will provide invaluable information to develop a sustainable urban environment. You are
entitled to enter the prize-draw for £50 Amazon voucher after finishing the survey. Should you
have any questions, please feel free to contact the researcher Martina Cecilia Adriana at
tsl5mca@Ileeds.ac.uk or the supervisor of this research Dr. John Nellthorp at
J.Nellthorp@its.leeds.ac.uk.

This research is supported by Transport for London (TfL) and based at the University of Leeds.
The data gathered includes noise and air pollution measurement and some video recording. All the
data is gathered and held completely anonymously and individual people can not be identified in
the data or the results. The data will be held securely on University servers in line with data
protection laws.

Please read the following:
1. All your information provided in this survey will be kept anonymous and confidential.

2. Collected data will be stored properly and used in the dissertation and further
research.

3. No individual data will be displayed that identifies your own responses.

4. You can terminate your participation at any time without prejudice by contacting the
researcher by 315t July 2016.

[0 Please tick the following box if you agree with the above conditions and consent to
begin the survey.

Page Il: About you

1. What is your gender?
[0 Female
L Male
1 Prefer not to answer
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2. Whatis your age?
[0 Under 16
O 16-25
0 26-40
0 41-55
[0 56 or older
3. Which of the following categories best describes your primary area of employment?
(regardless of your actual position)
Employed for wages
Self-employed
Out of work and looking for work
Out of work but not currently looking for work
Homemaker
Carer (unpaid)
Student
Military
Retired
Unable to work

OOo0O0OoooOoood

Page lll: Activities

4. What café / restaurant did you visit in The Cut on the day you picked up the survey

flyer? *you may answer more than one

I Olivelli

[ Caffe Nero

[0 Pret A Manger

[0 Other. Please Specify
5. What was/were the purpose(s) of visiting the Café/Restaurant? *you may answer

more than one

[ Rest and relaxation

[0 Meeting relatives and friends

[ Professional reason

[0 Vacation (tourist)

[0 Other. Please Specify
6. When did you arrive at the Café or Restaurant? — give a approximate answer if you

cannot remember exactly

Start time: 07:00

7. Did you sit outside?
I Yes
O no
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8. Roughly how long did you spend sitting outside the Café or Restaurant?

Less than 30 minutes

30 - 45 minutes

45 - 60 minutes

1-2hours

2 -3 hours

More than 3 hours

9. Please give your best estimate of the length of time you sat outside the Cafe or
Restaurant:

OoOoOooOooOoo

hours minutes

10. How many people in total were in your group in the cafe/restaurant?

O
O
O
O

A WN -

1 More than 4
11. What did you do in the Café or Restaurant?
1 Drink only
L] Eatand drink
12. Were there any children in your group?
[ Yes. If so, how many of your group were children? -----------
1 No

Page IV: Environment Perceptions

13. How would you rate the temperature conditions during the time you sat outside?

Cold Cool Neither Warm Hot
Cool nor
Warm
Weather O O O O O
Conditions

14. With regard to weather conditions, did you feel comfortable during that time?

O] Yes
0 No
15. What is your opinion of the overall air quality during that time?
Very good Fairly good | Neither Fairly poor | Very poor
good nor
poor
Cleanliness | O O O O
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16. Would you say the air was clean or dusty at that time?

Very clean Fairly clean | Neither Fairly dusty | Very dusty
clean or
dusty
Dustiness O O O O O
17. How would you describe the noise level during that time?
Very quiet Fairly quiet | Neither Fairly noisy | Very noisy
quiet nor
noisy
Noise Level | O O O O O

18. How would you describe the soundscape quality during that time? Soundscape
means not only the sound level but also whether it contained pleasant sounds (e.g.
birds, music you liked) or unpleasant sounds

Very Unpleasant Neither | Pleasant Very
unpleasant pleasant pleasant
nor
unpleas
ant
Soundscap | O O O O
e Quality

19. What did you find pleasant in soundscape environment during that time? *you may
answer more than one

Wind

OO0O0O0OooOood

Street Music

Music from stores
Surrounding speech
Footsteps
Construction

Vehicle traffic
None of the above
Other. Please Specify

20. What did you find unpleasant in soundscape environment during that time? *you

may answer more than one
Street Music

Music from stores
Surrounding speech
Footsteps
Construction

Wind

OoOoOoOoooad

Vehicle Traffic
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O None of the above
[ Other. Please Specify

21. In general, would you stay longer in an outside Cafe or Restaurant if the environment
(air quality, noise level, and soundscape) is improved?

Definitely Maybe Maybe not Definitely
not
O O O O

Page V: Retail Spend

22. How much did your own food and drink cost in the Café or Restaurant? Please
answer as best you can.

Less than £5

£5-£10

£11-£20

£21-£30

£31-£40

more than £40

Please give an estimate of the total bill for your group:

oooooao

23. If you would like to participate in prize draw, please type your email address here
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APPENDIX 2: ONLINE SURVEY FORM ON EXHIBITION ROAD

Page I: Introduction

This survey is part of a research project seeking to understand how urban environmental
quality influences the amount of time people spend in outside spaces.

This survey will take 10 - 15 minutes to complete. Your effort is much appreciated since the
results will provide invaluable information to develop a sustainable urban environment. You are
entitled to enter the prize-draw for £50 Amazon voucher after finishing the survey. Should you
have any questions, please feel free to contact the researcher Martina Cecilia Adriana at
ts15mca@Ileeds.ac.uk or the supervisor of this research Dr. John Nellthorp at
J.Nellthorp@its.leeds.ac.uk.

This research is supported by Transport for London (TfL) and based at the University of Leeds.
The data gathered includes noise and air pollution measurement and some video recording. All the
data is gathered and held completely anonymously and individual people can not be identified in
the data or the results. The data will be held securely on University servers in line with data
protection laws.

Please read the following:
1. All your information provided in this survey will be kept anonymous and confidential.

2. Collected data will be stored properly and used in the dissertation and further
research.

3. No individual data will be displayed that identifies your own responses.

4. You can terminate your participation at any time without prejudice by contacting the
researcher by 315t July 2016.

[0 Please tick the following box if you agree with the above conditions and consent to
begin the survey.

Page Il: About you

1. What is your gender?
[0 Female
O Male
[0 Prefer not to answer
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2. Whatis your age?

oooood

Under 16
16-25
26-40
41-55

56 or older

3. Which of the following categories best describes your primary area of employment?
(regardless of your actual position)

OOo0Oo0Oooooood

Employed for wages

Self-employed

Out of work and looking for work

Out of work but not currently looking for work
Homemaker

Carer (unpaid)

Student

Military

Retired

Unable to work

Page lll: Activities

4. What café / restaurant did you visit in Exhibition Road on the day you picked up the
survey flyer? *you may answer more than one

OoOoOooOoooa

Roots and Bulbs Cafe
Fernandez and Wells

Cafe Cremerie (KC)
Comptoir Libanais
Casa Brindisa

Le Pain Quotidien
Other. Please Specify

5. What was/were the purpose(s) of visiting the Café/Restaurant? *you may answer
more than one

OoooOnOnO

Rest and relaxation
Meeting relatives and friends
Professional reason
Vacation (tourist)
Other. Please Specify

6. When did you arrive at the Café or Restaurant? — give a approximate answer if you
cannot remember exactly
Start time: 07:00

7. Did you sit outside?

O
O

Yes
no
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8. Roughly how long did you spend sitting outside the Café or Restaurant?

Less than 30 minutes

30 - 45 minutes

45 - 60 minutes

1-2 hours

2 -3 hours

More than 3 hours

9. Please give your best estimate of the length of time you sat outside the Cafe or
Restaurant:

ooOooOooa

hours minutes
10. How many people in total were in your group in the cafe/restaurant?

O
O
O
O

A WN -

1 More than 4
11. What did you do in the Café or Restaurant?
1 Drink only
L] Eat and drink
12. Were there any children in your group?
[ Yes. If so, how many of your group were children? -----------
1 No

Page IV: Environment Perceptions

13. How would you rate the temperature conditions during the time you sat outside?

Cold Cool Neither Warm Hot
Cool nor
Warm
Weather O O O O O
Conditions

14. With regard to weather conditions, did you feel comfortable during that time?

[ Yes
0 No
15. What is your opinion of the overall air quality during that time?
Very good Fairly good | Neither Fairly poor | Very poor
good nor
poor
Cleanliness | O O O O
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16. Would you say the air was clean or dusty at that time?

Very clean Fairly clean | Neither Fairly dusty | Very dusty
clean or
dusty
Dustiness O O O O O
17. How would you describe the noise level during that time?
Very quiet Fairly quiet | Neither Fairly noisy | Very noisy
quiet nor
noisy
Noise Level | O O Il O O

18. How would you describe the soundscape quality during that time? Soundscape
means not only the sound level but also whether it contained pleasant sounds (e.g.
birds, music you liked) or unpleasant sounds

Very Unpleasant Neither | Pleasant Very
unpleasant pleasant pleasant
nor
unpleas
ant
Soundscap | O O O O
e Quality

19. What did you find pleasant in soundscape environment during that time? *you may
answer more than one

Wind

oooOoooood

Street Music

Music from stores
Surrounding speech
Footsteps
Construction

Vehicle traffic
None of the above
Other. Please Specify

20. What did you find unpleasant in soundscape environment during that time? *you

may answer more than one
Street Music

Music from stores
Surrounding speech
Footsteps
Construction

Wind

OO0O0O0O0OoOoood

Vehicle Traffic
None of the above
Other. Please Specify
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21. In general, would you stay longer in an outside Cafe or Restaurant if the environment
(air quality, noise level, and soundscape) is improved?

Definitely Maybe Maybe not Definitely
not
Il O O O

Page V: Retail Spend

22. How much did your own food and drink cost in the Café or Restaurant? Please
answer as best you can.

Less than £5

£5-£10

£11-£20

£21-£30

£31-£40

more than £40

Please give an estimate of the total bill for your group:

OOooOooOooOn

23. If you would like to participate in prize draw, please type your email address here
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APPENDIX 3: ONLINE SURVEY FORM ON EXHIBITION ROAD

Page I: Introduction

This survey is part of a research project seeking to understand how urban environmental
quality influences the amount of time people spend in outside spaces.

This survey will take 10 - 15 minutes to complete. Your effort is much appreciated since the
results will provide invaluable information to develop a sustainable urban environment. You are
entitled to enter the prize-draw for £50 Amazon voucher after finishing the survey. Should you
have any questions, please feel free to contact the researcher Martina Cecilia Adriana at
ts15mca@Ileeds.ac.uk or the supervisor of this research Dr. John Nellthorp at
J.Nellthorp@its.leeds.ac.uk.

This research is supported by Transport for London (TfL) and based at the University of Leeds.
The data gathered includes noise and air pollution measurement and some video recording. All the
data is gathered and held completely anonymously and individual people can not be identified in
the data or the results. The data will be held securely on University servers in line with data
protection laws.

Please read the following:
1. All your information provided in this survey will be kept anonymous and confidential.

2. Collected data will be stored properly and used in the dissertation and further
research.

3. No individual data will be displayed that identifies your own responses.

4. You can terminate your participation at any time without prejudice by contacting the
researcher by 315t July 2016.

[0 Please tick the following box if you agree with the above conditions and consent to
begin the survey.

Page Il: About you

1. What is your gender?
[0 Female
O Male
[0 Prefer not to answer
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2. Whatis your age?

Under 16

16-25

26-40

41-55

56 or older

3. Which of the following categories best describes your primary area of employment?
(regardless of your actual position)

Employed for wages

Self-employed

Out of work and looking for work

Out of work but not currently looking for work

Homemaker

Carer (unpaid)

Student

Military

Retired

Unable to work

oooood

OOo0Oo0Oooooood

Page lll: Activities

4. What café / restaurant did you visit in Upper Street on the day you picked up the
survey flyer? *you may answer more than one
[0 Cabanas
] Vivo
[ Costa
[ Other. Please Specify
5. What was/were the purpose(s) of visiting the Café/Restaurant? *you may answer
more than one
Rest and relaxation
Meeting relatives and friends
Professional reason
Vacation (tourist)
Other. Please Specify
6. When did you arrive at the Café or Restaurant? — give a approximate answer if you
cannot remember exactly
Start time: 07:00

OoO0O0O0

7. Did you sit outside?
I Yes
O no

8. Roughly how long did you spend sitting outside the Café or Restaurant?
[0 Less than 30 minutes
[0 30 - 45 minutes
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1 45 - 60 minutes
[0 1-2hours
[0 2-3hours
[0 More than 3 hours
9. Please give your best estimate of the length of time you sat outside the Cafe or
Restaurant:

hours minutes

10. How many people in total were in your group in the cafe/restaurant?

O
O
O
O

A WN R

1 More than 4

11. What did you do in the Café or Restaurant?
1 Drink only
L] Eatand drink

12. Were there any children in your group?

[ Yes. If so, how many of your group were children? -----------
0 No

Page IV: Environment Perceptions

13. How would you rate the temperature conditions during the time you sat outside?

Cold Cool Neither Warm Hot
Cool nor
Warm
Weather O O O O O
Conditions

14. With regard to weather conditions, did you feel comfortable during that time?

I Yes
0 No
15. What is your opinion of the overall air quality during that time?
Very good Fairly good | Neither Fairly poor | Very poor
good nor
poor
Cleanliness | O O O O

16. Would you say the air was clean or dusty at that time?

Very clean Fairly clean | Neither Fairly dusty | Very dusty
clean or
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dusty

Dustiness O O O O O
17. How would you describe the noise level during that time?
Very quiet Fairly quiet | Neither Fairly noisy | Very noisy
quiet nor
noisy
Noise Level | [ O O O O

18. How would you describe the soundscape quality during that time? Soundscape
means not only the sound level but also whether it contained pleasant sounds (e.g.
birds, music you liked) or unpleasant sounds

Very Unpleasant Neither | Pleasant Very
unpleasant pleasant pleasant
nor
unpleas
ant
Soundscap | O O O O
e Quality

19. What did you find pleasant in soundscape environment during that time? *you may
answer more than one

Street Music

Music from stores

Surrounding speech

Footsteps

Construction

Wind

Vehicle traffic

None of the above

Other. Please Specify

20. What did you find unpleasant in soundscape environment during that time? *you
may answer more than one

Street Music

Music from stores

Surrounding speech

Footsteps

Construction

Wind

Vehicle Traffic

None of the above

Other. Please Specify

oooOoooood

OO0O00OooOoood

21. In general, would you stay longer in an outside Cafe or Restaurant if the environment
(air quality, noise level, and soundscape) is improved?
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Definitely Maybe Maybe not Definitely
not

O (| O O

Page V: Retail Spend

22. How much did your own food and drink cost in the Café or Restaurant? Please
answer as best you can.

Less than £5

£5-£10

£11-£20

£21-£30

£31-£40

more than £40

Please give an estimate of the total bill for your group:

ooooOonon

23. If you would like to participate in prize draw, please type your email address here
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APPENDIX 4: ROAD MODERNISATION PLAN

Better Junctions Site Locations Z i

Aldgate Gyratory
Apex Junction
{part of Shoreditch Triangle]

Archway Gyratory
Blackfriars

=z

Borough High Street |
Tooley Street Junction

Bow Roundabout
Chiswick Roundabout /
Kew Bridge Junction

y a—

) Elephant & Castle Northern
Roundabout
Great Portland Strest Gyratory
Hammersmith Broadway Gyratory
Highbury Comer -

| 4B xing's cross

{E) Lambeth Bridge Northem
Roundabout

§
g
i

£2) Woolwich Road / A102 Junction

Major Projects Site Locations
AZ3/A232 Fiveways Croydon

A316 London Road Roundabout
Balham High Road (Balham Boulevard)

]
[

Mill Hill Circus
Puriey Cross Gyratory

5,

g i

T Y

Source: TfL, 2014
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APPENDIX 5: ENVIRONMENTAL IMPACT OF TRANSPORTATION

Resource use

« Large amounts of oil-based resources used

for transport

« Extraction of infrastructure construction

materials

Climate change
« Emissions of CO, and other global
warming gases
Waste
+ Vehicles, fluids, tyres
Air pollution
« Local emissions of CO, PM, lead,
VOCs, hydrocarbons and NO,

Source: Banister et al., 2000
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Noise and related vibration
* Quality of life for those living nearby
roads, airports, stations, ports
Land take
« Land used for infrastructure
+ Habitat fragmentation
Water impacts
» Pollution from spillage
» Pollution from runoff
+ Changes to water systems
by infrastructure



APPENDIX 6: ROAD TASK FORCE STREET TYPES

High road City hub/boulevard

Srategic significance

City street

Local significance

Local significance Strategic significance

Source: TfL, 2015
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APPENDIX 7: METEOROLOGICAL DATA ON 6-8 JULY 2016

Place Weather Time
06:50 07:50 08:50 09:50 10:50 11:50 12:50 13:50 14:50 15:50 16:50 17:50 18:50 19:50)
Temperature (°C) 11 13 15 17 18 19 20 21 20 21 21 21 20 19
The Cut Humidity 82% 7% 63% 49% 49% 46% 38% 40% 40% 40% 40% 40% 43% 49%
Wind Speed (mph) 2 1 6 5 3 5 3 7 6 3 3 6 6 6
Wind Direction 300 250 10 0 20 20 350 300 290 270 300 290 290 300
Temperature (°C) 15 16 17 19 20 20 20 22 22 23 22 22 21 21
Exhibition |Humidity 2% 68% 64% 60% 56% 60% 56% 53% 53% 50% 53% 53% 60% 60%
Road |Wind Speed (mph) 7 6 7 8 9 8 8 12 12 8 10 9 9 9
Wind Direction 220 220 220 230 250 240 270 260 260 230 260 250 240 250
Temperature (°C) 16 17 18 18 18 20 22 22 22 21 21 22 21 20
Upper  |Humidity 83% 83% 73% 78% 78% 69% 65% 57% 53% 57% 57% 53% 53% 60%
Street |Wind Speed (mph) 9 13 16 15 15 14 15 17 17 16 18 16 18 15
Wind Direction 260 250 250 260 250 260 240 280 290 280 270 280 280 290

Source: Time and date website, 2016
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Source: own work
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30%
20%
185
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50%
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mean = 26500
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APPENDIX 8: WINDROSE CHART ON THREE LOCATIONS

50000 to 2.8221e+05
40000 to 50000
30000 to 40000
20000 to 30000
10000 to 20000

0 to 10000

the_cut

Frequency of counts by wind direction (%)

5

mean = 42400
calm = 0%

exhibition_road

Frequency of counts by wind direction (%)

5

mean-= 48100
calm= 0%

[ L § o Lo Lo
Lo Lo o Lo Lo |
— — —

20000 to 30000
10000 ta 20000
0 to 10000
upper_street

Frequency of counts by wind direction (%)
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APPENDIX 9: HISTOGRAM OF DWELL TIME

100 Mean = 40.40
Bl Std. Dev. = 31.083
= N =355

B0+
2 G0
c
o
3
o
a
R
'

40— ]

207

0] 1 — = T
oo 50.00 100.00 150.00 200.00 250.00

Dwell Time (Minutes)

Source: Own work
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APPENDIX 10: AIR QUALITY PERCEPTION

Perceived Air Quality

Upper Street

Exhibition Road

Location

I

The Cut

0% 10% 20% 30% 40% 50% 60%

B Very Poor M Fairly Poor M Neither good or poor M Fairly Good ™ Very Good

Source: own work
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APPENDIX 11: DUSTINESS PERCEPTION

Perceived Dustiness

|
Upper Street I —

Location

Exhibition Road _

|
The Cut
|

0% 10% 20% 30% 40% 50% 60% 70%

B Very Dusty M Fairly Dusty m Neither Clean or Dusty M Fairly Clean ® Very Clean

Source: own work
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APPENDIX 12: NOISE LEVEL PERCEPTION

Perceived Noise Level

Upper Street =

Location

e
e

The Cut

0% 10% 20% 30% 40% 50% 60%

M Very Noisy W Fairly Noisy  ® Neither Quiet nor noisy M Fairly Quiet M Very Quiet

Source: Own work



APPENDIX 13: SOUNDSCAPE QUALITY PERCEPTION

Perceived Soundscape Quality

Exhibition Road F

Location

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

W Very Unpleasant B Unpleasant M Neither Pleasant nor Unpleasant M Pleasant M Very Pleasant

Source: own work
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APPENDIX 14: PERCEIVED DWELL TIME AND RETAIL SPEND

Dwell Time and Retail Spend

Dwell Time (Minutes)

S
vl
D
o

0% 5% 10% 15% 20% 25% 30% 35%
Axis Title

B 5-10 Pounds ®<5 Pounds

Source: own work
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APPENDIX 15: COMPONENTS OF ENVIRONMENT

Category Definition Features

Ambient Factors Background conditions that - Air Quality (temperature, humidity,
circulation/ventilation)
- Noise (level, pitch)
immediate awareness - Scent
- Cleanliness
Design Factors Stimuli that exist at the 1. Aesthetic
- Architecture
- Colour
- Scale
- Materials
- Texture, pattern
- Accessories
2. Functional
- Layout
- Comfort
- signage
Social factors People in the environment 1. Other customers
- Number
- Appearance
- Behaviour
2.Service personnel
- Number
- Appearance
- Behaviour

exist below the level of our

forefront of our awareness

Source: Baker, 1986
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APPENDIX 16: ATMOSPHERIC FACTORS

1. External Variables
Exterior signs
Entrances
Exterior display windows
Height of building
Size of building
Colour of building
Surrounding stores
Lawns and gardens
Address and location
Architectural area
Surrounding area
Parking availability

. Congestion and traffic
Exterior walls

3T AT T S@ 0 a0 T

>

2. General interior variables
a. Flooring and carpeting

Colour schemes
Lighting
Music
P.A. usage
Scents
Tobacco smoke
Width of aisles
Wall composition
Paint and wallpaper
Ceiling composition
Merchandise

. Temperature

. Cleanliness

S3 T AT TS® 00T

3. Layout and design variables

a. Space design and allocation
b. Placement of merchandise
c. Grouping of merchandise
d. Workstation placement

e. Placement of equipment

f. Placement of cash registers
g. Waiting areas

h. Waiting rooms

i. Department locations

j.  Traffic flow

k. Racks and cases

I.  Waiting ques

m. Furniture

n. Dead areas

4. Point-of-purchase and decoration and
variables
a. Point-of-purchase displays
Signs and Cards
Wall decorations
Degrees and certificates
Pictures
Artwork
Product displays
Usage instructions
Price displays
Teletext

e N

Source: Berman and Evans, 1989
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APPENDIX 17: SCATTER PLOT OF PNC VS DWELL TIME

250.007

200.009

150.004

Dwell Time

100.007

50.004
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PNC(Particle cm-3)

Source: Own work
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APPENDIX 18: SCATTER PLOT OF NOISE LEVEL VS DWELL TIME
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APPENDIX 19: SCATTER PLOT OF GROUP SIZE VS DWELL TIME
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Source: own Works

99



APPENDIX 20: PRESENTATION OF THE USE OF SPACE

Source: Rasmussen et al., 2011
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APPENDIX 21: SCATTER PLOT OF TEMPERATURE VS DWELL TIME
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Source: Own work
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APPENDIX 22: SCATTER PLOT OF HUMIDITY VS DWELL TIME
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Source: own work
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