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Abstract
This thesis reports the results o f  research which examined the potential use o f new security 

technologies in the setting o f public transport. The research aimed to consider both the security 

and privacy implications o f new security technologies, specifically CCTV with event detection, 

alerts, and route reconstruction, as well as a personal safety smartphone app. Interviews and 

technology demonstrations regarding the CCTV technologies were conducted with employees 

o f  two transport organisations, SEA and Renfe Operadora. These organisations were members 

(along with Trinity College Dublin) o f the project consortium on the ADDPRIV (Automatic 

Data relevancy Discrimination for a PRIVacy-sensitive video surveillance) 7th framework 

programme (FP7) project, which was developing the ADDPRFV CCTV system with event 

detection, alert and route reconstruction features. The ADDPRIV system also allows for the 

deletion o f any footage not associated with the detected events or reconstructed routes, as that 

footage was considered not relevant to security.

A survey was subsequently conducted to gather public feedback on the evolving CCTV 

systems and facets of personal safety apps. The survey included a section o f discrete choice 

questions regarding preferred CCTV technology on different stages o f  a trip by public 

transport. Questions on social networking use, public transport use and privacy were also 

included. A sample o f 469 usable responses was gathered between two collection periods, the 

first in January -  February 2014 and the second in M ay - June 2014. M ultinomial logit 

modelling, cluster analysis and statistical analysis were used to interpret the results o f  the 

survey and examine respondents’ opinions regarding the technologies presented to them.

The main findings o f  the thesis are that, while facets o f  the ADDPRIV CCTV system appeal to 

the transport organisations, changes would still need to be made in order for it to be 

implementable. Particularly, the respondents pointed to the early deletion o f  the “non security 

relevant” footage as a problem due to legal requirements placed on them. Interestingly, the 

results o f  the discrete choice analysis from the public survey suggested that the respondents 

were also negatively disposed towards the one day retention period, raising questions about 

reduced retention periods as a method o f privacy protection. In addition to this, despite the 

media coverage regarding law enforcement agencies and data collection, the results showed 

that the Irish police force. An Garda Siochana, were generally still the preferred operators for a 

CCTV system in the questions presented to respondents. Further to this, results indicated that 

the new security technologies were ranked higher than standard CCTV by the survey 

respondents, suggesting the evolving security technologies are worth pursuing. In addition to 

this the results showed that it was possible to identify groups o f social network user types 

within the responses on social network use, and these groups were tested as a possible



categorical variable for respondents’ technology engagement and privacy behaviour. The 

results o f  the thesis contribute to the field by assessing the application o f new security 

technologies in transport settings from the perspectives o f both the operators and the public. 

The findings also demonstrate there is scope for the inclusion o f  revealed preference 

information on respondents’ engagement with technology and privacy preferences in the 

assessment o f  technologies.
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Chapter I

1 Introduction

In the wake o f the terrorist attacks on the W orld Trade Centre in 2001, the safety o f transport 

systems has received increased focus (for examples see: Rohlich et al. (2010); Fink (2003); 

French and O'Mahony (2008)). However, not all crime from which the travelling public are at 

risk is on the scale o f a terrorist threat. While terrorist plots against public transport are a risk, 

fear o f  crimes against individuals can also be a factor influencing people’s travel choices 

(Beecroft et al., 2007; Transport for London (TfL), 2011; Ferrell and Mathur, 2012). The 

efficacy o f Closed Circuit Television (CCTV) in this regard is uncertain. For example, 

Dahlgren and Morris (2004) found CCTV did not improve respondents’ sense o f safety as 

much as methods o f raising the alarm did. W illiams and Ahmed (2009) found that respondents’ 

perceptions o f a street scene were more negative when CCTV was visible, and lighting was 

found to be higher ranked than CCTV by Cozens et al. (2003). However, transport companies 

use their CCTV systems for various tasks (Hempel and Topfer, 2004) and it seems likely that 

they will continue to be a feature o f  security systems in transport. They are already in place in 

many public transport systems (for example the Luas system, the most recent addition to the 

transport network in Dublin, has “219 CCTV cameras on the Infrastructure and 528 on the 

Trams” (Luas Customer Care, 2013)).

Some CCTV systems, or their operation, could represent a threat to privacy. The European 

Com m ission’s 7* framework programme (FP7) project ADDPRIV (Automatic Data relevancy 

Discrimination for a PRIVacy-sensitive video surveillance) (www.addpriv.eu), investigated 

ways in which CCTV could be rendered less invasive into individuals’ privacy. The ADDPRIV 

project sought to develop a CCTV system which triggers an alert in the event o f  a “suspicious” 

incident being detected by the system. It can then store only the video footage relevant to that 

event, while all other “non security relevant” footage can be deleted. This would reduce the 

amount o f footage o f innocent people retained by the operating companies.

The privacy o f personal data and its security from vested interests are important considerations 

that have been given considerable media coverage during the course o f this research. Both 

private entities and government agencies have been accused o f exploiting opportunities to 

gather information on the populace. International agencies have made news headlines for 

allegedly infringing on the privacy o f ordinary citizens (Edwards, 2013) and governing bodies 

(Ruadhan, 2013; Scally, 2013). In June 2013, a former contractor to the National Security 

Agency (NSA) o f the USA, Edward Snowden, leaked documents regarding the N SA ’s 

collection o f data, which garnered considerable media coverage (for example, Greenwald, 

2013; Greenwald and MacAskill, 2013a; b; Greenwald, M acAskill and Poitras, 2013).
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There can be a perception that privacy and security are mutually exclusive, the so called “zero 

sum” approach, where one can only be gained by a sacrifice in the other (Cavoukian, 2008; 

Coudert, 2010). Technologies, such as that researched in ADDPRFV, aim to reconcile the two 

to some degree and it is important to understand whether they address people’s needs 

adequately. The literature review conducted for this thesis identified a gap in the knowledge o f 

these surveillance systems from the perspective o f applied transport research. Very little 

literature could be found which adopted a comprehensive approach to researching these 

technologies, which takes into account their interaction with transport organisations and the 

public. It was determined that an understanding o f  the needs, preferences and opinions o f those 

who would operate, and be subject to, the evolving technologies, would contribute to the 

discourse on, and research into, enhanced security systems.

The involvement o f Trinity College, Dublin (TCD) in the FP7 project ADDPRIV has provided 

an opportunity to conduct research into the field o f security technology as it is applied in a 

transport context. The project enabled feedback on the technology to be gathered from the 

perspectives o f the operators o f two transport hubs in Europe (an airport in Italy and a train 

station in Spain). However, while such organisations may be the end user-operators o f  the 

system, the people being observed are the subjects o f it. While most o f the transport research 

reviewed for this thesis looked at CCTV as one homogenous solution from the public’s 

perspective, some research has begun to recognise the advances in CCTV technologies (for 

example Potoglou et al. (2010)) and distinguishes between the different functions o f different 

systems from the public’s perspective. Therefore, in considering new CCTV developm ents’ 

applicability and potential benefit for transport systems, it is necessary also to gauge the 

reaction o f the transport users. The research to be conducted in this PhD contributes to the 

ADDPRIV project, builds on some elements o f it and expands on previous research into 

security provisions in and around transport systems, to explore how the general public consider 

such technologies in the context o f day-to-day use o f  public transport, as opposed to protection 

from terrorist plots. The research will assess their relative preferences for different types o f 

CCTV systems, in the context o f  different trip scenarios. This will include as they walk to the 

stop or station, wait for the public transport and travel in the vehicle. The time o f  day the 

journey takes place, the period for which the CCTV footage shall be retained and the 

organisation monitoring the CCTV footage shall vary across the choice sets in each question, 

so that their impact on respondents’ choices can be identified.

Further to this, the research also takes into account the respondents’ levels o f  revelation o f 

personal data (via online networking) and their privacy concerns. This is considered as a 

method o f incorporating revealed preference data on respondents’ use o f  technology, which 

potentially uses their personal information. The literature review also revealed that while
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CCTV was not always perceived as the best solution, there appeared to be little research being 

conducted into transport users’ responses to other evolving security technologies, though such 

technologies are being developed. The relationship between information communication 

technology (ICT) and transport has been considered from many angles, including the impact o f  

mobile phones on sense o f safety (Nasar et al., 2007) and personal safety apps for smartphones 

have begun to be developed (Ovelgonne et al., 2010; Ananda Kanagaraj et al., 2013). In order 

to address this gap in the body o f knowledge in transport research, responses to the use and 

configuration o f a personal safety smartphone app will also be examined, both independently 

and relative to the CCTV technologies.

1.1 Research objectives

The objectives o f this research are:

1) To carry out a detailed literature review o f  existing research into transport security and 

privacy.

2) To establish the organisational practices o f transport operators with regard to security 

and collect feedback from these operators regarding the CCTV system being developed 

by the ADDPRIV project. The research will also seek to identify what developments 

could be considered in ftiture research to make the ADDPRIV technology more 

applicable in a transport context.

3) To identify, on a more technical level than previous research, how people perceive the 

different aspects o f CCTV. Specifically, people will be asked about the different 

functions which were employed in the ADDPRIV system, and aspects o f system 

operations, in an effort to identify those developments which people view positively 

and those viewed negatively. This will help future development o f  such technologies to 

focus on benefiting the public as well as commercial interests. This research will use a 

combination o f  revealed preference and stated preference data collected via a survey 

and the results will be modelled using the following software packages: IBM SPSS 

Statistics 20, Excel 2010 and an econometric and statistics modelling package, 

NLOGIT 5.

4) To explore a possible method for using revealed preference information on social 

networking use in the analysis o f responses on security technologies. This objective 

aims to determine if  information on Social Network Sites (SNS) use could act as a 

revealed preference proxy for people’s attitudes towards technology, as a variable in 

addition to the socio-demographic variables commonly employed for analysing 

response data.
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5) Given the responses to generic CCTV research, this thesis will also examine opinions 

on personal safety apps (a technology which encompasses alternative safety 

considerations such as emergency phones and panic buttons).

1.2 Thesis Layout

This section will detail the layout o f the remaining chapters in this thesis. Chapter 2 presents a 

review o f the literature relevant to research into security technology and privacy in transport. 

Chapter 3 will then present the methodology employed for the research conducted for the 

thesis.

In Chapter 4, the results o f  research conducted with transport organisations as part o f  the 

ADDPRIV FP7 project is detailed. The results o f the site visits, interviews and demonstrations 

are discussed. A summary o f the results o f  the survey conducted as part o f the research for this 

thesis is provided in Chapter 5, and the outcomes from the data collection methods are 

discussed.

In Chapter 6 the results o f a discrete choice section o f the survey are analysed. These results 

examine respondents’ perceptions o f  the different algorithm based CCTVs, the descriptions o f 

which are derived from those which were being tested as part o f  the ADDPRIV FP7 project. 

Aspects o f  the operation o f the systems are also taken into account.

Chapter 7 presents the results o f exploratory analysis into the possibility o f  grouping 

respondents based on their reported SNS use. The possibility that a cluster membership variable 

may be used to contribute revealed preference data to the analysis, in addition to socio

demographic variables, is then assessed.

Chapter 8 describes the responses on a personal safety smartphone app and the results for 

ranking the technologies from both Chapters 6 and 8 relative to each other. The results are 

analysed in conjunction with the socio-demographic variables.

The results o f  the research conducted throughout the thesis are then discussed in Chapter 9, 

where the impact o f  the research is outlined. The methods employed are critically assessed and 

some suggestions for future research are also made. Chapter 10 provides a brief summary o f  the 

conclusions.
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2 Literature Review

2.1 Introduction

This chapter presents existing research on the themes o f transport, security and privacy. The 

first section presents a review o f the literature on the topic o f transport and privacy, while a 

subsection (Section 2.2.1) presents a review o f research on privacy and data protection relevant 

to the research o f this thesis. Section 2.3 presents research on security and fear o f  crime in 

transportation, including a section on relevant security technology (Section 2.3.1). A review o f 

the final results o f  another European project, UrbanEye, which looked at the use o f CCTV in 

Europe, is included in Section 2.3.2. Sections 2.4 and 2.5 discuss data analysis methodologies 

in transport studies. Section 2.6 presents a brief outline o f  the FP7 project ADDPRIV, from 

which some o f the work in this thesis is drawn. As research in this thesis will include gathering 

responses on security and privacy in public transport from residents in the Greater Dublin Area 

and county Louth, Ireland, an outline o f the main public transport companies operating in 

Dublin is given in Section 2.7. The topics o f  CCTV and data privacy have also been in the 

popular media over the course o f  the research. As the research will include the collection o f 

responses from the public, there is a section outlining some o f the relevant stories which were 

in the media in Ireland during this study, in order to provide context to the work and the results 

(Section 2.8). Finally, Section 2.9 summarises the chapter.

2.2 Transport and Privacy

As Intelligent Transport Systems (ITS) become more prevalent in all modes o f  transport, the 

issue arises as to the safety o f  the data which is collected by these systems and the level o f 

privacy invasion it represents for travellers. Cruickshanks and W aterson (2012) explored this 

theme through survey based research to try and identify if  the level o f  personal information 

harvested in the future, with the aim o f improving benefits for transport users, will reach a 

tipping point whereby people will feel that their travel “ freedom” is reduced if  they want to 

protect their privacy. The authors’ survey contained questions on people’s current behaviour 

regarding their guarding o f their privacy and their concerns with regard to future developments 

in “transport technology” . People’s behaviour, with regard to ITS, was examined using four 

stated preference scenarios which offered the respondent the opportunity for some gain 

(environmental, time, safety or financial) in return for them providing information about their 

location or “driving behaviour” . The survey design allowed Cruickshanks and W aterson (2012) 

to compare the respondents’ behaviour with regard to protecting their privacy and their answers 

in terms o f  privacy and ITS. The results identified an incongruity in the stated privacy concerns 

o f the commuters and their willingness to accept privacy intrusion regarding the ITS. The paper 

concludes that the advent o f  some technologies in the fiiture could impinge on the travel
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choices o f certain groups in society. The factors identifying these groups related to: age, 

education, gender, ethnicity "and/or having little experience o f using the latest transport 

technologies" (Cruickshanks and W aterson, 2012).

Fries et al. (2012) also examined the issue o f privacy in the development o f ITS. However, 

their paper looks at the issue from the perspective o f the authorities within the transportation 

industry. Two surveys were conducted examining ITS, the first with “state agencies responsible 

for commercial vehicle security” and the second concerning “both personal and commercial 

vehicle operators” . The second survey was intended for “state transportation operations 

engineers”. One o f the conclusions o f the research was that future implementation o f 

technologies would be influenced by “public privacy concerns” (Fries et al., 2012). Ogden 

(2001) presents a review o f the research literature regarding privacy and the use o f  electronic 

toll tags, which can be uniquely identifiable. The retention o f location data, which could allow 

for profiling over time, is mentioned as the “most sensitive issue” . Among the other issues 

discussed are data’s repurposing' (including the potential for tracking) and the linking o f the 

data with other databases. W igan and Clarke (2009) discuss how various technologies which 

use location information can be repurposed as surveillance technologies due to the collection o f 

that location data. Oyster cards and automatic number plate recognition (ANPR) cameras are 

among the technologies they give as an example. The authors highlight the need for effective 

privacy protections for data to be incorporated into such technologies.

Privacy “awareness and concerns... in the mobile environm ent” (in light o f  the advent o f ITS 

and Location Based Services (LBS)) were also investigated by Cottrill and Thakuriah (2012). 

They used a survey to investigate, using the survey to “test issues related to knowledge, risk, 

willingness to trade, and benefits in relation to mobile transportation technologies” . The survey 

sample was recruited using snowball sampling, and while the authors acknowledge the 

constraints this places on the outcomes, they consider the sample sufficient for exploratory 

purposes in their topic. As part o f  the survey, respondents were asked, among other things, 

some questions about their use o f certain “transportation or mobile technologies” . They were 

also “asked to report on how often they read or skim Terms o f  Use or Service” when they use 

those technologies. Among the results presented in the paper is that “a significant m ajority ... 

reported that they “never” or “rarely” read or skim Terms o f  Use or Service or notice the 

presence o f a privacy policy” (Cottrill and Thakuriah, 2012). The percentages who reported 

reading them, for both types o f  terms, were higher where the service provider was a public 

company rather than a private one (for example Google). The paper goes on to look more in 

depth at respondents’ data and privacy opinions in the context o f  these technologies, including 

examining “the trade-offs that consumers are willing to make between provision o f  personally

' Repurposing refers to using collected data for uses other than the one(s) for which it was collected
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identifying information related to transportation and potential mobility benefits” (Cottrill and 

Thakuriah, 2012). Cottrill (2014) also looked at app users’ trust in data privacy o f  apps with 

location based elements, and the actions they took on foot o f  their concerns, if any existed. 

However, this was from the perspective o f potential usability o f data from these apps in 

transport planning. In discussing the results, the authors suggest that, while data collected from 

these apps is useful, it is necessary to be aware o f the actions users’ may take to protect their 

privacy, especially as revelations, such as those about the actions o f  the NSA, may reduce the 

public’s trust.

People’s willingness to trade between privacy and freedom on the one hand and security on the 

other, when travelling by train, were examined by Potoglou et al. (2010). People’s opinions are 

explored through a willingness-to-pay survey. The attributes presented to the respondents in the 

survey were; 1) “Type o f camera”, 2) “Time required to pass through security”, 3) “Type o f 

security check”, 4) “Presence o f  the following type o f security personnel” , 5) “ Increase on price 

o f  ticket to cover security”, 6) “Num ber o f known terrorist plots disrupted” and 7) “Visibility o f 

response to a security incident”. Each question presented the respondent with 3 scenarios, made 

up from differing levels o f  the aforementioned attributes, and one option to “not use the rail 

system under any o f these conditions” . In total 120 scenarios were tested, further questions 

were asked to gauge the respondents’ underlying “attitudes towards security, liberty and 

privacy” (Potoglou et al., 2010). There were 2058 responses received to an online survey over 

the course o f 3 days, o f  which 1961 were deemed usable for analysis. The results o f  the survey 

showed that participants favoured scenarios which were cheaper and faster. Those on the 

smallest income, and those who refused to give their income, placed a “higher value on the cost 

o f  the ticket”. The results showed that, in general, the respondents felt that “some type” o f 

CCTV (the choice was between standard CCTV and CCTV that included facial recognition) 

was to be preferred over no CCTV at all. However, the value attributed to upgrading the 

standard CCTV to that with the enhanced functionality, was influenced by the level o f  “ liberty 

concern” exhibited by the respondents in the general questions and by their level o f  education. 

In addition “some type o f security check” was preferable to none at all. However, the results 

show that “less intrusive” methods (metal detector or X-ray is used in this study) were 

preferred to searches conducted by hand. In terms o f the personnel present at the station, the 

results indicate that respondents would rather “specialised security personnel”, in addition to 

the “rail s ta ff’. The responses showed an inclination towards scenarios where more terrorist 

plots were disrupted, and an aversion to scenarios where incidents resulted in some or much 

disruption. On the whole the results indicated that participants would be “willing to pay for 

security improvements” . The authors draw from this the conclusion that security has therefore 

taken precedence over privacy and freedom in the eyes o f  their respondents (Potoglou et al., 

2 0 1 0 ).
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Patil et al (2014) present the results o f a pilot survey with a similar discrete choice design, but 

based on train or metro travel in Europe, which was conducted as part o f  the PACT (Public 

perception o f security and privacy: Assessing knowledge. Collecting evidence. Translating 

research into action) FP7 project (www.projectpact.eu). The countries in which pilot samples 

were collected were Denmark, Italy and Romania. The attributes used in the discrete choice 

scenarios were “Recognition capabilities in CCTV cameras” ; “Time period for storing the 

CCTV information” ; “Who has access to CCTV information” ; “Type o f security personnel at 

the station” ; “Security measures at the station” ; “Time to pass through security checks and 

related queues” and “Additional security surcharge (on top o f ticket cost)” . Scenarios also 

included a “none o f these” option. Among the preliminary results, it was shown that the 

advanced CCTV technologies were preferred to standard CCTV and that retention o f  CCTV 

footage was preferred to it not being recorded (although the authors acknowledge a potential 

difficulty for respondents in understanding the question wording). The results regarding the 

level o f access to the footage suggested that it was not an attribute to which the respondents 

were particularly sensitive.

2.2.1 Data Protection and Privacy 

Since 1997, the Data Protection Commissioner (DPC) o f  Ireland has conducted several ‘Public 

Awareness Surveys’ (DPC, 2013a). The two most recent (2008 and 2013) are relevant to this 

research as they were conducted before and during the research for this thesis. Among other 

things, the surveys seek to identify the importance attached to “privacy o f  personal 

information” relative to other issues which may affect the respondents. The results for both the 

2008 and 2013 surveys show that it ranks 3'̂ ‘‘ out o f  five “key issues” after “a good health 

service” and “crime prevention” (DPC, 2008; 2013a). “Protection o f consumer rights” and 

“Ethics in public office” were ranked lower.

The results for 2008 showed that, on the whole, location and socio-demographic classifications 

were not significant to the outcomes for “privacy o f personal information” . However, in 2013 a 

smaller proportion o f Dublin residents, compared to residents in any other region, rated it as 

“very important” than any other region (DPC, 2013a). In the 2008 survey, privacy o f  personal 

information was rated as “very important” by more respondents living in urban areas than those 

in rural areas (DPC, 2008). However, in the 2013 survey, the opposite was the case (DPC, 

2013a). In general, the results for both surveys suggest that women “ indicated a higher value on 

privacy” than males (DPC, 2008; 2013a).

Buckley and Hunter (2011) look at the implications for privacy o f facial recognition (prompted 

by its introduction on Facebook). The authors look at the use o f facial recognition technology 

and how it is governed by “European data protection laws” . Among the points they make is that 

“a person’s image can itself constitute personal data and benefit from the protection conferred
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by data protection legislation” . In providing guidance on the use o f CCTV systems in Ireland, 

the Data Protection Commissioner advises that “recognisable” CCTV images o f individuals 

count as “personal data” (DPC, 2014a). Brey (2004) looks at ethical issues regarding the use o f 

facial recognition cameras, assuming that a trade-off between security and privacy is necessary. 

He outlines the arguments for and against the use o f these cameras, which mainly come down 

to the perceived improvement in security or the perceived threat to privacy. Among the ethical 

issues considered is the potential for error with such a system (that is an innocent person 

arrested on foot o f  an erroneous face match by the system), which the author does not consider 

as a strong case against the use o f the technology, but that it should try to be mitigated in the 

implementation. However, the author identifies the risk o f “ function creep” (the use o f the 

system evolving to a degree where it becomes a concern ethically) as being more serious. The 

ways in which he foresees the potential for function creep with facial recognition are: I) the 

database used to match the faces is increased to include more people; using the system for more 

purposes than it was originally intended; 3) New users (such as other law enforcement 

agencies) making use o f a system once it has been installed or an operator using the system for 

their own ends (such as voyeurism) and 4) the location o f  use shifts, potentially moving from 

high density, mixed use locations (such as cities) to lower density “villages” , or “from public to 

private areas” . Apart from these two ethical considerations, Brey (2004) considers the issue 

privacy, from the perspective o f whether the technology itself represents an invasion o f 

privacy. Among the “policy issues” the author recommends for dealing with the ethical 

concerns is the development o f “legal standards” regarding the use o f the technology and its 

data. Han et al. (2011) propose a method o f protecting the personal data in a facial recognition 

system by encrypting it for communication and conducting the transfer o f  information in 

stages.

Beresford et al. (2012) conducted a willingness to pay experiment using online DVD 

purchases, where respondents could choose between two suppliers o f the same item at different 

prices and requiring different levels o f personal information. The results showed “an 

unwillingness to pay for privacy” whereby for a price reduction o f €1, respondents were willing 

to “provide their monthly income” . No discount was required for half the respondents who 

purchased items in order for them to use the supplier which requested more information. The 

respondents (225 in total, 74 o f whom made purchases) were presented a follow-up 

questionnaire. O f the 151 who decided not to make the transaction, only 9% indicated that it 

was out o f  concern for their privacy “or lack o f trust” (Beresford et al., 2012).

Fogel and Nehmad (2009) investigated college students’ attitudes to risk, trust and privacy 

"with regard to social networking websites” (SNS). The study aims to investigate if there is a 

link between "risk taking" and the "use o f  social networking websites" among this
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demographic. A convenience sample o f 205 students was recruited. The results indicated that 

those with SNS profiles had “more risk taking behaviour” . They also had “ less concern with 

identity information disclosure on social networking communities”. Men showed less risk 

aversion than women, although among SNS users, gender was not significant to "the identity 

information disclosure scale". Shin (2010) looked at “security, trust, and privacy concerns with 

regard to social networking websites among consum ers” . The research involved pre-survey 

interviews with 19 students and pre-testing o f the survey (39 students), which was then 

conducted online over a 3 week period (N = 323) (Shin, 2010). Among the results o f  the study 

was that trust, and users’ perceptions on security and privacy affect their attitudes regarding 

SNS.

The relationship between individuals’ concerns about privacy on the internet and “beliefs about 

government surveillance” in the USA was examined by Dinev et al. (2008) using a sample o f 

422 respondents. Their research looked at the respondents’ “willingness to disclose personal 

information required to complete online transactions” . Among their findings was that people 

did not differentiate between information being available for “discovery” on the internet and 

“the potential threat o f  information abuse” . The authors posit a potential reason for this being a 

belief among respondents “that so long as information can be found on the internet, the 

potential for abuse is not far removed” (Dinev et al., 2008). Overall, their results supported 

most o f  their initial hypotheses. O f particular interest to this thesis, they found that respondents’ 

perceptions regarding the “need for government surveillance” were a) positively associated 

with their “willingness to provide personal information” for online transactions and b) it was 

negatively associated with the respondents’ “internet privacy concerns” . Concern regarding the 

governm ent’s “monitoring o f  users’ internet activity and account information” was also 

negatively associated with the “perceived need for government surveillance” (Dinev et al., 

2008). Lin and Liu (2012) investigated the relationship between “privacy concern, trust, and 

motivations” and “ information disclosure and the intensity o f  ... (SNS) use” . The authors 

conducted a survey o f Facebook users, with 207 responses. The response sample was 65.3% 

female and 56.5% were in the 26 -  35 age group. Analysis o f  the responses using correlation 

coefficients showed that the coefficients for “privacy concern” and “information disclosure” 

and between “privacy concern” and “intensity o f  SNS use” were negative. However, the 

corresponding coefficients for trust as opposed to privacy concern were positive. The results 

also showed that both “information disclosure” and “intensity o f use” are positively correlated 

with motivation measurements. The authors found, using hierarchical regression, that “trust 

mitigates SNS users’ privacy concerns” and that “motivations explain variation in SNS use... 

beyond that o f  privacy concern and trust” (Lin and Liu, 2012).
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Weiss (2009) used a Delphi study o f 20 “technology experts” with backgrounds in “privacy 

law, security and privacy-enhancing technology” . The aim o f the study was to compile, from 

the experts’ responses, the “most pressing challenges” for improving privacy for SNS users 

(W eiss, 2009). One o f the outcomes o f the study was that “more than h a lf ’ o f the respondents 

said they had “an extremely low confidence level for the ability o f providers to technically 

control all PII [personally identifiable information] o f their customers with the current tools and 

procedures” . W eiss points out that SNS users may have a low understanding o f how accessible 

their data is, and that users putting information into their SNS profiles do “not think o f it as 

being public”. It is envisaged that in future, “who can protect the data best” will supersede the 

question o f “who should own the data” (Weiss, 2009). Aiello and Ruffo (2012) also note that 

the aggregation o f users’ information “is the real wealth owned by today’s m ajor” social 

networks, this concurs with one o f the results o f  the expert survey o f W eiss (2009) which refers 

to the need o f SNS providers to find new ways o f garnering value from users’ information.

McIntyre (2008) examined data retention in an Irish context, reviewing some o f the legislation 

in the field which has been passed in Ireland. In describing the progression o f data retention 

legislation, M cIntyre (2008) states, among other things, that the Irish government “ issued a 

secret direction, requiring all telecommunications operators to retain all traffic data (including 

mobile phone location data) for three years” . He fiirther states that in 2005, the government had 

attached “data retention provisions” to the Criminal Justice (Terrorist Offences) Bill, which, 

according to the author, had been “ rushed through” the two houses o f the Irish Parliament. 

Among the provisions was a data retention period o f 3 years “for telephone traffic and location 

data” (McIntyre, 2008), following the Irish Data Protection Com m issioner’s direction to 

telecommunications companies that “they must delete traffic data which were more than six 

months old” after a certain date. McIntyre (2008) concludes “ the history o f data retention law 

in Ireland has been marked by an absence o f democratic debate and oversight” . Pounder (2009) 

deals with privacy from a UK perspective, warning against the risk o f data aggregation across 

multiple sources which had been collected for varied reasons. Pounder states that “Data 

Retention” is a code for “keeping personal data just in case they become relevant to a purpose 

in the future”. It is also reported that in the 20 years up to 2009, only one complaint, to “various 

national security tribunals” , out o f approximately 1400 was upheld. On this basis, Pounder 

questions if  this figure “indicate[s] a balanced regulatory system” . The paper advocates the 

linking o f data protection to human rights as a way o f improving data protections for citizens, 

and makes recommendations as to how this could be achieved (Pounder, 2009).

2.3 Security and Fear in Transportation

As with the Potoglou et al. (2010) paper, many papers within the transport literature approach 

security from the perspective o f  anti-terrorist security. For example Srinivasan et al. (2006)
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used a stated preference survey among a sample population in New York, USA (N =l 14) to 

examine the impact on mode choice for “intercity business trips” o f  attributes, including 

security, in light o f  security and attitude changes in the aftermath o f the attacks o f September 

11*, 2001. French and O ’Mahony (2008) assessed the risk o f a terrorist attack on a sample set 

o f  bus routes in Dublin, Ireland. Rohlich et al. (2010) examined the use o f  “security awareness 

campaigns” in the hope o f  getting transport users to alert “officials to suspicious and potentially 

harmftil activity” . The paper takes the perspective o f the terrorist threat to public transport 

facilities. The research was conducted using 5 transportation agencies in the region o f  the San 

Francisco Bay Area as case studies. The paper presents some suggestions for best practice in 

the operation o f these campaigns based on the case studies, but found that none o f the agencies 

studied measured the effectiveness o f the campaigns that they had in place (Rohlich et al.,

2010). Fink (2003) reviews some methods employed for security, but from the perspective o f 

anti-terrorism, by looking at several case studies. Increased CCTV is referenced as one 

strategy, among others. However, in the case o f  the case study o f a chemical attack in Tokyo, 

Japan, the author states that “Response time is actually the most critical factor in dealing with 

chemical and biological attacks” (Fink, 2003). As such the use o f  alarms and increasing 

security personnel are also mentioned as “deterrent measures” . “Upgrading and expansion o f 

CCTV systems” is listed by the author as one of the “cost-effective, [and] relatively easy to 

implement” solutions, it is also considered to cost less than “personnel expenditures” .

However, fear o f  crime has the potential to put individuals off using public transport (TfL,

2011), and is likely to have a greater impact on individuals’ perceptions o f the security o f 

public transport than terrorism (Beecroft et al., 2007). Glasson and Cozens (2011) say that the 

fear o f  crime is an area in need o f research, separate from actual crime, as fear o f  crime can 

deter people from using an area. Survey based research conducted by Delbosc and Currie 

(2012) found that 50% o f  respondents reported feeling safe on public transport and that a sense 

o f safety on public transport was positively related to frequency o f public transport use 

(although the coefficient was only the third largest o f  four variables tested). Mahmoud et al. 

(2012), in a survey conducted in Belfast City, UK (a response sam ple o f  512), found that 

respondents attributed most importance to “safety & security” out o f six attributes (each 

comprising multiple “quality indicators”). However, looking at the relative weights o f the 

attributes (derived using Analytical Hierarchy Process (AH ?)), the author concludes that none 

o f the attributes could be described as “dominating the preferences o f  users towards bus 

quality”, although, among the “global weights” (which is the attribute weight multiplied by the 

indicator weight), “security against crime” has the highest score am ong the indicators 

(M ahmoud, 2012). Among the 5 indicators within safety and security, CCTV monitoring is 

given the fourth largest weight. The author does highlight that the high results for security are 

reflective o f the “the sensitivity o f Belfast context” (M ahmoud, 2012). The results also show
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that there is no significant difference between the genders in the preference for security, and the 

same is shown for respondents’ occupations. However, the place the respondents live (“City 

centre & urban” or “Periphery & rural”) does impact the results for the attributes. Significant 

differences also exist (for both attributes and indicators) for income and for some indicators, 

between the two user status’ (that is whether the respondent is a “current” or “potential” user) 

(M ahmoud, 2012). Eboli and M azzulla (2012) conducted a study o f travellers on train lines 

around Milan, Italy, to assess survey respondents’ (N= 16,718) ratings out o f 10 for their level 

o f  “satisfaction” with 33 service attributes, and the “im portance” they place on each. A 

Structural Equation M odelling (SEM ) “framework” was also proposed for future such research. 

The most highly ranked attributes for “ importance” were “Travel Safety” , “Personal Security 

on Board” and “Personal Security at Station” . SEM is used to examine relationships between 

the variables. Seven “ latent exogenous variables” were included in the model: “Safety, 

Cleanliness, Comfort, Service, Additional Services, Information and Personnel”; and one 

“ latent endogenous variable” for “Service Quality” . “Safety” was “best explained by Personal 

Security on Board” . However, “Safety” was found to have a small impact on “ Service Quality” 

(Eboli and Mazzulla, 2012).

Previous research into the mitigation o f fear in public places has also looked at the 

infrastructure in placc that would improve people’s sense o f safety. Painter (1996) looked at 

how improving street lighting would affect street safety and use by pedestrians after dark. The 

study shows that improved lighting reduced pedestrians’ sense o f fear and, at 2 out o f 3 test 

sites, corresponded to a crime reduction. In a final note to her conclusions, the author suggests 

that an intervention such as lighting improvements is preferable to CCTV and private security, 

as these measures could in fact give pedestrians the impression “that they are in a dangerous 

area” (Painter, 1996). W illiams and Ahmed (2009) investigated this possibility by asking for 

respondents’ reactions to street scene images which contained each possible combination o f a 

“male ‘skinhead’” or “ ’studious’ female” and a CCTV camera or not. The results showed that 

the measures used by the authors to gauge fear o f crime on the part o f respondents were highest 

for images containing the male and CCTV together, than they were for images with the female 

or with no CCTV. The respondents’ reported perceptions o f the male were also worse when 

there was CCTV in the image. The authors conclude that “people appear to actively interpret 

crime-related cues such as formal surveillance in line with their own pre-existing expectations 

o f others and the risks they face” (W illiams and Ahmed, 2009). The authors also say that their 

research showed “no main effect for... CCTV or target type, which calls into question the basic 

link between a camera in a street context and reassurance” .

Uittenbogaard and Ceccato (2012) looked at the spatio-temporal elements o f  crime using Police 

data from 2006 to 2009 in the municipality o f  Stockholm, Sweden. Using a method for
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clustering the crime statistics, they identified that “property crim es” are more common during 

the day (peaking at 17:00) and “violent crimes” occur more often at night (peaking at 02:00). 

They also found differences in crime rates between weekdays (M onday to Thursday) and 

weekends (Friday to Sunday). In subsequent work, Ceccato and Uittenbogaard (2013) focused 

on transport nodes, namely underground stations, in Stockholm, Sweden. They found that again 

there were different temporal and spatial trends among the different types o f  crime. However, 

o f  particular importance for the research in this thesis, among the model findings in this paper, 

is that “Regardless o f time o f day, presence o f CCTV explains the variation in crime, 

suggesting that crime tends to be concentrated in bigger stations where more cameras are 

installed” (Ceccato and Uittenbogaard, 2013). Felson (2006) also discusses the temporal 

patterns in crimes committed, which were identified using police data from cities in the USA.

Kim et al. (2007) investigated variables which impacted the mode a person may use to get to a 

light rail stop, along a light rail transit (LRT) route in Missouri and Illinois. Survey data from 

an “on-board survey” conducted by “a metropolitan planning organization” are used (N=407) 

and crime statistics. M ultinomial logistic regression (MNL) was used to model the results. The 

crime rate at the stop was among the variables found to be significant to the mode individuals’ 

used to get to or from the LRT stop. W erner et al. (2010) also looked at how people travel to 

light rail stops, their experiment focused specifically on walking to the stop and examined the 

relationship with the “walkability” o f  a person’s home street and walking to a new light rail 

station in Salt Lake City, USA. They used a survey (N=51) and a predefined index o f 

“walkable” measures (the Irvine-M innesota Index, IMI, which was conducted by “trained 

raters” ), which included “safety from crime” . The results found that “continuing riders” (that is, 

people who had been using the light rail before the stop opened, and continued using it 

afterwards) lived on blocks with higher IMI scores. Three measures, one o f  which was “safety 

from crim e” “were more positive for continuing riders than non-riders” . The authors conclude 

that a more “walkable” starting point (that is the street on which the respondent lives) is linked 

to greater likelihood o f  the respondents walking to the light rail stop and that “safety from 

crime” “is important for walking to the transit stop” W erner et al. (2010).

Cozens et al. (2003) state that people who use rail transport have a heightened sense o f  crime 

risk compared to what is reported in “official statistics” . In a case study conducted in South 

Wales in the UK, they found that high percentages o f  respondents felt “personal safety fears” 

when at the train station (75%), on “approaching” it (73%) and when on the train itself at night 

(60%). Their results also show that fear increases at night, with females having higher fear 

levels than males in general. The authors found that “visibility o f  and by others was mentioned 

by respondents in all the focus groups as being a crucial dimension to their feelings o f  safety” 

(Cozens et al., 2003). In looking at what improvements to the station would help them feel safe.
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CCTV was second only to “more/better lighting” in terms o f the number o f  respondents 

mentioning it. O f the measures in place in “the Ann Arbor, M ichigan region”, which were 

considered by W allace et al. (1999), more police and lighting were also deemed “most 

effective” at improving people’s sense o f safety. The analysis was conducted on a survey o f the 

local transport authority’s “fixed route bus passengers” which had been carried out in 1998, and 

in some cases a survey which had been conducted a year previously. Among the measures 

which had been taken by the transit authority, the most noticed, both on board vehicles and in 

“transit centres” was video cameras. However, they had the lowest level o f “ influence on 

feelings o f  safety at transit centres” (W allace et al., 1999). The four measures considered in the 

transit centre were (in order o f decreasing influence) “More police around”, “Increased 

lighting” , “Emergency phones” and “Video cameras” . The authors tested the results with 

several demographic variables. In multiple regression models, the cameras were only found to 

be significant to the journeys “after dark” . In reviewing different theories on urban design for 

“sustainability” and “crime prevention” (including Crime Prevention Through Environmental 

Design (CPTED)), Cozens (2002) discusses CCTV briefly, among other approaches. He 

identifies it as being important. However, while the paper acknowledges the popularity o f 

CCTV and its employment in a variety o f settings, it states that its efficacy is as yet “unproven” 

and highlights that the “Design Out Crime Association [of the U K | have recognised the utility 

o f this technology but stressed that it is only one o f  several strategies” available.

Dahlgren and M orris (2004) investigated what it was that passengers wanted in their bus stops. 

The study com bined observations o f passengers at bus stops, surveying passengers on board the 

bus and a passengers’ focus group. Passengers were asked “Do you always feel safe waiting at 

this bus stop?” . The “characteristics” o f the bus stops were then analysed in conjunction with 

the proportion o f  respondents who answered yes. Those who answered no were asked how their 

sense o f  safety could be improved. Among other things, the authors found that CCTV “was 

considerably less likely to make them feel safer”, while measures for getting help in case o f  an 

em ergency would result in them feeling “much safer” . The measures mentioned are emergency 

alarms and phones. Among respondents who “always felt safe”, CCTV was the lowest rated 

option for improving their sense o f safety. The survey also asked if  people would use the bus 

more “ if  they felt safer at bus stops” . Among those respondents who had indicated they “did 

not always feel safe”, 87% said feeling safer would increase their bus usage, and even among 

those that had felt safe to begin with, 76% indicated they would “take more trips if they felt 

safer” (Dahlgren and Morris, 2004).

Nasar et al. (1993) examined the impact o f  “physical features, found to afford opportunities for 

crim e” on fear. In order to conduct the study, a survey o f students o f Ohio State University was 

conducted to identify “their walking patterns and fear o f crime at night” . The authors posited
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that the streets identified as being most often used may have been chosen for their “openness 

and hghting” and higher volumes o f passers-by and vehicles. By aggregating the responses, the 

authors identified three categories o f  explanation for route choices, they were “lighting, 

presence o f  people [these are taken together as “safety concerns”], and shortest route” . The 

results showed that more males than females referred to “fastness o f  the route”, while there was 

significant relationship between gender and “safety concerns”, with 71.6% o f  females 

mentioning them compared to 46.0% o f males (Nasar et al., 1993). Research on gender 

differences in the perception o f public spaces and CCTV, reported in Brown (1998) found that, 

when asked “about measures they thought would be most effective” in relation to “feelings o f 

insecurity”, “less than 10%” o f female respondents, and “ less than 20% ” o f males, mentioned 

CCTV. However, having discussed the way in which the public spaces, and threatening 

aspects, are perceived by women, the author states “The most salient concern must be the 

extent to which the gendering o f subjectivities o f security and insecurity is hardly considered 

within debates over electronic surveillance” (Brown, 1998). The research was conducted in 

M iddlesbrough, UK. In recounting a history o f  urban transport in Britain in the 20'*’ Century, 

with regard to gender, Schmuki (2012) found that women had “experienced” transport 

differently to men. Schmuki (2012) cannot comment on safety concerns for women at that time 

but does state that it “has become very dominant in the debates about women and transport in 

the last twenty years” .

Liggett et al. (2001) also looked at physical features in relation to crime rates at bus stops in 

three areas in Los Angeles, USA. The authors found that bus stops which were overlooked by 

nearby businesses had a lower rate o f crime. Correspondingly, bus stops with more pedestrians 

around also had less crime, as did streets with more traffic. They found no link between 

lighting and crime rate (although they acknowledge that because they were visiting the sites 

during daylight, they could not gauge the actual lighting levels). There was a positive link 

between “the existence o f  public phones at bus stops and crime counts” . Liggett et al. (2001) go 

on to say the police had informed them that “public phones are often used as hangout places for 

drug dealers” . The authors used multiple regression models, with a log transform o f  the 

dependent variable. They found similar results across the models (while acknowledging 

sampling issues) and therefore state that an “important” variable for predicting crime is the 

location o f  the bus stop (related to aspects o f one locale in particular in their study). However, 

once that is accounted for in the model, “the presence o f  undesirable facilities and litter” are 

linked to increased crime levels. Lower levels o f crime are associated with areas that have a 

greater volume o f  pedestrians and where the bus stop was visible from nearby businesses. 

These two variables were also significant for lower levels o f more serious crimes (for example 

murder or rape) and litter was again associated with higher rates. Location was again
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significant, but in this case, it was for different locations than had been the case in less serious 

crime (dummy variables were used for each location).

Semmens (2003) identified, based on a report on American transport statistics, that light rail 

had the highest rate of “serious crime”, in particular highlighting that the rate for light rail was 

considerably higher than that of bus. The author suggests that the replacement o f bus routes 

with light rail transport may attract “more crime to an area”.

The impact of fear o f crime on pedestrians, in Washington D.C., was investigated by Roman 

and Chalfin (2008) with regard to “social and physical environmental factors associated with 

fear of crime”. The analysis was conducted on 803 responses to a survey of residents from 55 

Washington D.C. neighbourhoods, using multilevel ordered logit regression, with the response 

variable being an answer on a “four point scale” to the question “How often does worry about 

crime prevent you from walking someplace in your neighbourhood?”. Five groups of 

explanatory variables were identified based on the socio-demographic information of the 

individual respondents and characteristics of the neighbourhoods. In the model including the 

socio-demographic variables only, being female was found to be significant (and positive), 

indicating that female respondents were 52% more likely to report “a higher level of fear than 

men” (Roman and Chalfin, 2008). However, the authors found that in neighbourhoods with a 

high rate of violence “men and women are equally fearful” . Age and race (black) were also 

found to be significant and were associated with higher levels of fear in the model of socio

demographic results (Roman and Chalfin, 2008). Borjesson (2012) investigated if the “value of 

time” for walking to public transport varied in relation to the physical environment, using a 

stated choice survey with a sample recruited in Stockholm, Gothenburg and Malmo, Sweden. 

The attributes used were “ in-vehicle time, walk time to access the station and headway”. These 

were accompanied by drawings o f various physical environments in which the walk would take 

place. In reviewing the existing studies on “perceived security”, Borjesson (2012) surmised that 

attributes which affect it seem to be describable as “factors [which] all improve the chance of 

being seen, of seeing and o f escaping". The author also indicated that drawings of 

environments are preferable for presentation to survey respondents, as photographs could have 

elicited responses specific to the environment shown, as opposed to the “type” o f environment, 

which could be depicted by a drawing. Four environment types were used for the experiment. 

The results showed that, while both genders weighted the time spent walking in a “dark and 

closed environment” more heavily than in an environment which was “open and in daylight”, 

female respondents weighted walking in the “dark and closed environment” higher than the 

“open and light environment” by a factor of 2.6, while among male respondents, this ratio was 

1.4. The author concludes that the results demonstrate “that perceived insecurity is more
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strongly linked to the characteristics o f the physical environm ent for women than for men” 

(Borjesson, 2012).

Ferrell et al. (2008) carried out research in seven cities in the San Francisco Bay Area 

(“Berkeley, Concord, Oakland, San Francisco, Santa Clara, Sunnyvale and W alnut Creek”) to 

investigate if  a relationship exists between the crime rates in a locale and “non-automotive 

mode choice for home-based trips” (namely trips made by public transit, on foot, or by 

bicycle). The research models used the “M etropolitan Transportation Com m ission’s (MTC) 

Bay Area Travel Survey (BATS 20(X)) dataset”. Further information on traffic analysis and 

employment was also gathered from relevant agencies. As with Liggett et al. (2001), Ferrell et 

al. (2008) considered “urban form” . The authors conclude that, generally, the hypothesis that 

“neighbourhood crime rates” influence “non-automotive m ode” choices is borne out by their 

research, which indicates a predominantly negative impact o f  crime on “choosing non

automotive m odes” . However, the results were not significant for all models, and the authors 

therefore suggest that “these relationships differ depending on the urban form and trip type 

contexts” . The different results for different crime types in “city/trip type” models and an 

anomaly with the San Francisco model are used to support this theory.

In research into crime statistics and security measures in 10 US transit agencies, Shen et al. 

(1997) grouped the reported crimes into “Crimes against passengers” (14% o f reported crimes), 

“crimes against system properties” (51%) and “crimes that affect security perception” (35%). 

As can be seen, crimes that affect perception are more than twice as common as actual crimes 

against passengers. The research found that crimes against passengers took place more often 

“on transit properties where surveillance is inadequate and escape after committing the crime is 

easy” . Again, CCTV was considered in conjunction with other measures (Shen et al., 1997). 

The authors state that “implementing technologies alone without the support o f  other factors 

does not work” . The caveats the authors list for a successful CCTV system are that it be 

“effectively monitored and coordinated with security response strategies and [that]... they are 

installed in the appropriate location, weather and lighting” . However, the authors identify the 

human resource costs involved in installation, maintenance and operation as “the major 

inconvenience” o f CCTV systems (Shen et al., 1997). Among other technologies, the authors 

also advocate the provision o f  phones throughout transport stations’ properties. Rowshan et al. 

(2004) identified the use o f “an effective intrusion detection system” as cost reducing, as it 

would “reduce the need for security personnel at vulnerable areas” . The author identifies video 

surveillance as an element o f “the overall design” o f an intrusion detection system. Taylor et al. 

(2006) conducted a survey o f transport operators in the USA, responses (not all complete) were 

received from 113 o f  the agencies contacted (44% response rate). Their results found that, of 

the options presented to the respondents (“Policing”, “Security Hardware / technology”,
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“Public Education / User Outreach” and “Environmental Design Strategies”), respondents felt 

policing was the most important strategy, while “security hardware and technology” (among 

w'hich CCTV was counted) was second. Among the “hardware and technology” in use by the 

agencies, CCTV was third most widely used (by over 60% either “moderately” or 

“extensively”) after “personnel radio communication systems” and “Emergency 

alert/notification systems on transit vehicles” . However, CCTV was among the most frequently 

referenced strategies when respondents were asked which CPTED approaches garnered “ the 

most “bang for the buck”” (Taylor et al., 2006). Dickinson and Bevan (2005) consider “the risk 

o f violence” from the perspective o f railway staff using semi-structured interviews with staff in 

various roles in the UK. For the research, 16 “operational s ta ff’ o f a “train/station operating 

compan[y]”, 6 supervisors and 8 managers were interviewed (using a semi-structured format). 

A further 42 “managerial s ta ff’ and 85 “public facing s ta f f ’ from other operating companies 

were interviewed. The use o f  company “incident statistics” help to identify the Job roles which 

had “the greatest exposure to the potential for violence” . The paper reports the results o f those 

interviews and, among other findings, the authors state that “there was evidence o f  continuing 

investment in developing CCTV systems” . However, the authors found that the CCTV “was 

used to record and m onitor events rather than provide a controlled response to developing 

incidents” , though the transport police found the recordings useful (Dickinson and Bevan, 

2005). Among their key findings the authors found that “CCTV quality” was “often” in need o f 

improvement.

The over estimation o f risk by the public, for example as was mentioned by Cozens et al. 

(2003) above, was investigated by Duffy et al. (2008) in the UK, with a view to investigating 

causes and possible actions government can take, and by Ambrey et al. (2014), with a view to 

identifying which had a greater impact -  the perceived or actual risk. Among their results, 

Duffy et al. (2008) found that respondents to their survey “were less pessim istic” about local 

crime rates than national ones. They attribute the perceptions about crime levels to, among 

other things, “public m isconceptions” due to the media and a level o f  distrust by citizens o f 

towns other than their own. The authors also point out that certain crimes have not decreased 

and the public are generalising from this. Although the authors again highlight the presence o f 

the media in this regard. The third factor identified by Duffy et al. (2008) is that the definitions 

o f crime used in the statistics are “fairly narrow” and the public could be basing their 

judgements on other indicators such as anti-social behaviour, litter and “broken windows or a 

general lack o f ‘respect’” . The authors also, subsequently, describe a kind o f “fear o f crime 

‘arms race’ in talking up the threat and severity o f  the required solutions” that they perceive in 

political commentary, which could cause “greater concern than there needs to be” . The authors 

also suggest that a lack o f trust in government statistics may result in the perceptions o f  higher 

crime rates. The authors comment that “public confidence and reassurance are key outcomes in
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their own right, because o f  the impact o f  fear o f  crime on quality o f  life” (Duffy et al., 2008). 

The impact o f fear o f  crime and actual crime on “ life satisfaction” is researched by Ambrey et 

al., (2014), using the Household, Income and Labour Dynamics in Australia (HILDA) survey 

and data from the New South Wales Bureau o f  Crime Statistics and Research, and the 

Australian Bureau o f Statistics. Among their results, the authors found that the perception o f  

crime is higher than the reality, and both have a negative impact on self-reported “ life 

satisfaction”, although the impact o f  real crime rates is larger (Ambrey et al., 2014).

Fyhri and Backer-Grondahl (2012) looked specifically at the link between perception o f risk in 

transport and personality, and between personality and certain transport behaviour. The study 

was conducted with participants from Oslo and Kristiansand, Norway. Risk perception was 

measured on 5 point Likert scales as responses to certain statements. Respondents were also 

asked about travel behaviours (for example, avoidance) in response to worry regarding 

“accident and/or unpleasant incidents” . This was measured on a 3 point scale. They used an 

established methodology called “The Big Five Inventory” to identify participants’ personality 

traits. Using correlation coefficients, it was found that people who scored highly in “Emotional 

stability” were less likely to worry about accidents on the transport modes studied. 

“Conscientiousness” and “agreeableness” demonstrated the same pattern. Similar patterns were 

visible for “Emotional stability” and “agreeableness” with regard to “worry about unpleasant 

incidents”, although not for all modes o f transport. In terms o f  travel behaviour, higher 

neuroticism was correlated to changing their route or mode. Hierarchical regression analysis 

was used to analyse the data further. Gender was significant to the travel behaviour measures. 

Links were found between the personality traits and risk perception results (as predictors) and 

the changes in travel behaviour, although the nature o f  the relationship varied by mode and not 

all modes were significant Fyhri and Backer-Grondahl (2012). Roche-Cerasi et al. (2013) also 

researched risk perceptions among a sample o f  residents living near Oslo, Norway (N=512). 

The sample was divided by transport mode used (public or private transport) and differing 

levels o f  risk perception were evident between the groups. Among the questions, respondents 

were asked about the probability and consequences o f “an accident or physical assault when 

using transport modes” . They were also asked about the probability o f  a terrorist attack and 

worry levels regarding “an accident, physical assault or terrorist attack” . A five point Likert 

scale was used throughout. In analysing the response data, cluster analysis was used (first 

Hierarchical Cluster Analysis (HCA) followed by k-means) to identify groups o f 

“transportation mode users” . Among the results o f  the subsequent analysis was the finding that 

there were differences in risk perception and worry levels between preferred modes to work 

(among a sub sample o f  365 respondents).
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2.3.1 Security’ Technology 

Security technology which involves surveillance brings its own concerns. Norris and 

Armstrong (1999a) conducted 592 hours o f observation o f  CCTV control rooms between 3 

sites and found that almost 40% o f those targeted for surveillance “were surveilled for ‘no 

obvious reason’”. They also found that 90% o f targets were male and that black people had a 

higher chance o f being targeted for surveillance (they were “between one-and-a-half to two 

times more likely to be surveilled than one would expect from their presence in the 

population”) (Norris and Armstrong, 1999a). Nunn (2001) suggests that the proliferation o f 

technologies is altering the way police agencies “handl[e] urban space” . Stutzer and Zehnder 

(2013) looked at the purpose o f  CCTVs and their effectiveness in counter-terrorism security. 

The authors highlight the lack o f  definitive research on the effectiveness o f  CCTV and discuss 

the varying reasons for its installation. Among other points, the authors discuss the potential for 

displacement o f  terrorist or criminal activities due to the introduction o f security measures. The 

possibility o f  complacency developing as a result o f  CCTV installation is also discussed. The 

operation and evaluation of CCTV systems and their data (for example the risk o f  profiling) are 

also raised as important issues by the authors. The authors determine that CCTV would be 

more effective for deterring street crime than terrorism, especially in the case o f a suicide 

terrorist act, and that the footage may in fact be used by the terrorist organisations. The authors 

do not anticipate CCTV being highly effective for intervention in terrorist acts (Stutzer and 

Zehnder, 2013). In their report ‘Assessing the impact o f  C CTV ’, Gill and Spriggs (2005) 

acknowledge that there is some function for CCTV in investigations, stating “Some weight 

should be attached to the retrospective use o f CCTV images for evidential purposes” . Design 

and operation o f systems was again highlighted as being important to their effectiveness. They 

also mention non-crime related uses for CCTV such as “ finding missing children” and 

“encouraging residents or visitors to visit an area”, among others (Gill and Spriggs, 2005). The 

authors conclude that “Too much must not be expected o f  CCTV. It is more than just a 

technical solution; it requires human intervention to work to maximum efficiency and the 

problems it helps deal with are complex” (Gill and Spriggs, 2005).

Velastin et al. (2002) describe the development o f a system which would fit with what security 

operators are already used to in terms o f distributed detection (in this system by technology 

instead o f operatives) relaying information to a central control point. In Velastin et al. (2004) 

the authors suggest that a “pro-active” technology would automate the assessment o f  “the 

likelihood o f  events...so  as to select useful information for the human operators” . The paper 

further describes a system which integrates several methods o f detecting security events, 

including an advanced CCTV system and a “mobile help button” . Velastin et al. described the 

development and operation o f  a smart CCTV system which detected certain events (pre

defined). The events detected by the algorithms are over-crowding, counter flow (people going
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in the wrong direction) and people or objects remaining still for too long. The system was 

tested on video footage taken from a London Underground station. The authors conclude that, 

while advances have been made, “we are still far away from being able to emulate the human 

ability to assess, based on experience and a complex set of clues and contextual information”. 

In their 2008 review paper, Dee and Velastin (2008) seek to further address this by asking 

“//ow close are we to developing surveillance related systems which are really useful?". 

Among the points made by the authors is that they consider one source “often over-looked by 

academics creating automated surveillance systems” in this regard to be the actual CCTV 

operators. They go on to present a synopsis of how research and development of these 

technologies is progressing.

Nunn (2001) recommends that consideration be given to the impact of automation of these 

systems on “people and cities” . Among the types o f technologies Nunn (2001) discusses are 

biometric technologies, “monitoring” (including video surveillance) and “imaging” . On the 

automated analysis of video images, he writes about activities in cities being converted into 

algorithms in order “to focus on a selected subject and to distinguish between acceptable or 

prohibited physical movements” . In concluding, Nunn (2001) asks how the right to privacy is 

impacted for individuals who, although not necessarily “guilty”, behave in a way that is not 

concurrent with a system’s algorithms. Coudert (2009) highlights that using data for a purpose 

other than the originally intended use “is becoming common”. The author considers that the EU 

law at the time was not written to take account o f potential data protection risks posed by 

evolving technologies (including CCTV networks) and discusses it in relation to “these new 

risks” (Coudert, 2009). Coudert (2010) makes the point that “the automation of risk detection... 

raises the issue o f the protection against partially automated decision-making” . The author 

considers that these technologies facilitate privacy invasion. Regarding event detection (or 

pattern recognition) technologies, the author states that

“even if  the machine ‘only’ sends an alarm informing of an abnormal 
behaviour, the mere fact that the machine identifies an event as of risk 
implies that a judgement is being made about the conduct or person being 
observed” (Coudert, 2010).

The author also comments on the presentation of privacy and security as being a “zero sum” 

relationship, where “more privacy means less security and more security means less privacy” 

(Coudert, 2010). Coudert (2010) suggests that data protection laws will have an important role 

in defining what constitutes “legitimate uses” of technologies such as “proactive surveillance”. 

The author indicates that shorter retention periods for footage is among measures introduced to 

“minimise the impact on individuals’ privacy”. In an executive summary o f the investigation 

report into a complaint, the Ontario Information and Privacy Commissioner’s Office 

(Cavoukian, 2008) “strongly rejects” the use o f the zero-sum concept in relation to privacy and
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security. The summary states that the outcome o f the investigation was that the Toronto Transit 

ComiTiission (TTC), against whom the complaint was made, was allowed to collect “personal 

information through the use o f  video surveillance” as it was “necessar>' to the proper 

administration o f Toronto’s mass transit system, and because it is used for public safety and 

law enforcement purposes” (Cavoukian, 2008). However, it is recommended, among other 

things, that the TTC reduce their retention period to 72 hours from 7 days. Further to this, it is 

also recommended that the agreement in place between the TTC and the police regarding the 

police’s “remote access to images” is altered to include audits o f police access (Cavoukian, 

2008).

In an effort to mitigate the privacy intrusion o f CCTV, Prashyanusom et al. (2011), propose a 

system in which the video footage is encrypted and stored within the camera, from where it can 

be retrieved and decrypted and viewed only if  a crime occurs. The authors propose that only the 

“city government and/or the police” have the authority to view the footage (“e-JIKEI with 

privacy protection”). A trial was carried out with certain retailers in Kiryu City, Japan, where 

the images could only be viewed using “special software installed in the PCs at the Police 

Department” . If the footage is not required, it is deleted automatically after 30 days. A further 

experiment in the city involved the installation o f the cameras on lamp posts “in a residential 

area” (the image “owners” were a Parent-Teacher Association o f a high school). The results o f 

the experiment (which was running for at least 6 months) from the points-of-view o f the 

camera owners and local residents were that the system was effective from both safety and 

privacy perspectives, and the system was considered “affordable” . The only negative point 

reported was the low number o f  cameras. The police felt that “the reliability o f the system is 

very high” , but that the image quality could be improved. The police would also like to see an 

expansion o f the system “all over the city” .

In a discussion paper, Li-Qun (2007) that the organisational need for evolved CCTV systems 

can be attributed to, among other things, the proliferation o f CCTV systems. These leave 

organisations trying to monitor, store and inspect large amounts o f footage. The paper 

highlights that there are also practical difficulties with operating a “smart surveillance system” . 

The author also states that there is a “gap between users’ expectation[s]... and ... the reality” 

(Li-Qun, 2007). However, the author appears to be considering meeting the organisations’ 

technical requirements and not the other requirements which may be placed on them (for 

example privacy). Lee et al. (2005), report on their research into a CCTV system which allows 

for searching the video based on “detected video objects” . In the paper, the authors mention the 

need to take the users into consideration in the design o f such systems. Otherwise, the authors 

state, a situation could arise whereby “all the advanced and promising underlying technologies 

end up mismatching the end users’ searching and browsing needs” (Lee et al., 2(K)5).
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Dubbeld (2005) investigated the impact technology has on “CCTV surveillance practices” . A 

case study was conducted o f  a “central control room” for CCTV for 15 stations, set up by a 

Dutch railway company, using observations, various interviews, a review o f  relevant 

documents (and articles) and attendance at company meetings. Several o f the stations were also 

visited. Dubbeld (2005) describes the physical "set up" o f the control room and camera 

network. Among the results, the author reports that "technical objects steer operators' 

monitoring capacities and behaviours, thus affecting the levels o f surveillance achieved in a 

system o f  CCTV". The author outlines in the results o f the study that, among other things, the 

design o f  the CCTV network itself, and “technical problem s” with the technology and other 

control room equipment, impacted the behaviours in the control room (Dubbeld, 2005).

Agustina and Galdon Clavell (2011) present a case study o f  the decision process o f the 

“Control Commission o f Video Surveillances Devices in Catalonia” in deciding the outcome o f 

a petition “to install three cameras in Barcelona’s public space in 2003” . The authors also 

consider the issues o f  “efficacy, legitimacy and privacy in relation to CCTV” (Agustina and 

Galdon Clavell, 2011). In their conclusions, the authors acknowledge that the “rationale in 

justifying CCTV in practice is complex” . The authors report that it is necessary to make the 

concepts that govern the decision making process less “abstract” and that it is necessary to 

balance the conflicting perspectives (Agustina and Galdon Clavell, 2011).

Several o f  the papers reviewed found that CCTV was not the most highly rated, or preferred, 

security measure for survey respondents’ in public transport settings (Cozens et al., 2003; 

Dahlgren and Morris, 2004; M ahmoud, 2012). In addition to this, phones (Shen et al., 1997; 

W allace et al., 1999; Dahlgren and Morris, 2004) or “emergency alarms” (Dahlgren and 

Morris, 2004) were considered for inclusion when discussing security systems in a transport 

station (However, Liggett et al. (2001) found a positive link between phones and crime rates at 

bus stops). More recent research has looked at, or commented on, the role o f mobile phones in 

mitigating fear (Nasar et al., 2007; Line et al., 2011). Dal Fiore et al. (2014) examined “the 

likely impacts o f  mobile technology on travel” . Aguilera et al. (2012) also advocate researching 

the ICT -  transport relationship in broader terms than had previously been the case, among the 

areas they recommend for consideration is the impact o f  ICT on “the perception o f travel and 

spaces” . Ananda Kanagaraj et al. (2013) and Ovelgonne et al. (2010) have begun to investigate 

the use o f smartphone apps which, essentially, turn a smartphone into a panic alarm and also 

trigger em ergency alerts to designated contacts. The personal safety smart phone apps seemed a 

suitable technology for comparison to CCTV as they had features which included the 

possibility for recording, for tracking location and for alerting someone to an emergency or 

dangerous situation. The main difference was that, with the personal safety smartphone app.
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these functions would be in the control o f  the individual as opposed to being automated or 

controlled by an organisation.

In researching how a sample o f  respondents engage with ICTs in their “everyday mobile lives” , 

Line et al. (2011) cited a respondent deriving a sense o f  safety from their mobile phones when 

walking. The authors explain that the respondent reported using her mobile phone while 

walking to work “and talking to her friend who was also walking to work but in another city” . 

Her friend had previously been attacked and the police had “advised... [her that] she was less 

vulnerable if seen talking on the phone” (Line et al., 2011). Dal Fiore et al. (2014) identified 

that mobile ICTs (such as phones and portable computers) may make travel more preferable 

(through an improved sense o f  personal security) and that they reduce “personal safety costs” 

o f travellers as, in the case o f an emergency, they can “ instantly communicate with emergency 

authorities or with family/friends/co-workers” (Dal Fiore et al., 2014). Nasar et al. (2007) 

found that the majority o f  undergraduate students “who carried a mobile phone” surveyed in 

Ohio State University (N = 317) reported feeling “somewhat or a lot safer” when carrying a 

mobile phone while “walking alone at night” . In a subsequent survey at the same university (N 

= 305), nearly 40% o f respondents “with a mobile phone” indicated that they “walked 

somewhere after dark where they would not normally go” . Nasar et al. (2007) also found that 

females derived a greater “increase in safety” than male respondents. The authors suggest this 

indicates that while the mobile phones result in an improved sense o f  safety, they could also be 

causing an increase in “risk taking behaviour” . In discussing research into “ ICTs and travel”, 

Aguilera et al. (2012), highlight that considering “how they have affected the number o f trips” 

alone is insufficient when examining the relationship between the two. The authors go on to 

discuss the research angles that have been adopted with regard to the topic. They conclude by 

stating that one o f the areas in need o f further research is “the relationship between mobile ICT 

usage and the perception o f travel and spaces, especially public spaces” (Aguilera et al., 2012).

In looking at the use o f  mobile phones in reporting road incidents, W alters et al. (1999) found 

that their use was the second highest “rated” method out o f  10, surpassed only by the 

monitoring o f emergency services in a survey of, and interviews with. Transport Management 

Centres and interviews with Public Safety Answering Points (PSAPs) in the USA. However, an 

issue raised with the reporting was that an accurate location for the incident was not always 

reported. Skabardonis et al. (1998) had also found that the verification process associated with 

incidents reported by mobile caused a delay in resolving the incident.

Ovelgonne et al. (2010) proposed a smartphone based “Emergency Alert Service” which used 

the phones location-based services and the user’s social network. Their design worked out 

which contacts to send the message to, based both on the level o f communication between the 

user and the contact and the contact’s physical proximity when the alert is issued. The alert
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includes “details with the victim ’s name, contact data, geo-position and fastest route” ; 

information is also sent to PSAPs (Ovelgonne et al., 2010). The authors present a design that 

does not rely on updating the user’s location outside o f  emergency scenarios, which the authors 

describe as having benefits for both the user’s privacy and a phone’s battery consumption.

Ananda Kanagaraj et al. (2013) present a personal safety app, named “Cheeka”, which posts 

the user’s location to Facebook, allowing the user’s “trusted contacts” (which the user must 

identify in “Cheeka” , even if  they are already contacts through Facebook) to track them. The 

app also allows the user to set it so that their location is sent via text at set intervals if  they are 

in an area where they feel unsafe. A timestamp is included with the location data. The app also 

has a “panic button” function, which “can be added to the home screen” . Other features are 

included in the app, such as an option to prevent the user’s location being tracked (“stealth 

mode”), which, consequently, also reduces battery consumption. The option to set speed 

thresholds (for example to m onitor driving) and, for certain phones, the setting whereby if  the 

phone is stolen, it will send an alert with its “last location and the timestamp” o f when it was 

powered off. There is also an option to see “friends who are nearby” on an “Augmented 

reality” map. A corresponding desktop version (with reduced functions) is also presented. The 

authors tested the smartphone app with five test users, in five locations with different GPS 

(Global Positioning System) and network strengths. The results were recorded for the accuracy 

o f the location reported, the results ranged from 50% (for the location with poor GPS and 

network strength) to 95% for the location with good GPS and “network connectivity” . The 

speed detection feature was also tested. The authors anticipate that future research should focus 

on the available crime statistics for an area, allowing users check an areas “crime rate and the 

safety during different times”, while also allowing the app to “warn the users” if  they are 

“travelling towards the unsafe areas” (Ananda Kanagaraj et al., 2013). The rest o f  the future 

improvements listed are technology related, and with the exception o f  the “stealth mode” , user 

privacy and opinions are not ftirther discussed. Beecroft and Pangboum e (2014) look at the role 

o f information in influencing individuals’ sense o f  security with regard to public transport, 

including the use o f  social m edia by travellers as a means o f com m unicating information.

Hempel et al (2013) highlight the need to conduct sufficient research into the needs and 

potentially conflicting requirements o f a security system before the decision is made which 

system will be invested in. The criteria to be considered include aspects such as reliability o f  a 

system and trust. The author states “wireless communication technologies bear the potential to 

make everybody the operator o f a hand-held CCTV system” (Hempel et al., 2013). Cottrill et al 

(2013) have begun developing smartphone apps for a transport research survey, called the 

Future M obility Survey. Piloting o f the application and m ethodology began in February 2012, 

in Singapore. Among the findings was that there were some issues regarding users’
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understanding o f the tasks involved. Battery consumption was also an issue, as having the GPS 

turned could result in the battery being used more quickly (Cottrill et al., 2013). Dickinson et 

al. (2014) look at the use o f apps with regard to domestic tourism in the UK. The authors 

examine the functions o f the relevant apps, finding that one o f the main purposes o f  the apps is 

“ infonnation delivery” . They give an outline o f the many different methods by which a 

smartphone can obtain data, such as, for example, GPS and accelerometers. Among other 

points, the authors note that “f ro w  a transport perspective, some o f  the most appealing 

opportunities He in the capacity o f  apps to extend social networking principles not ju st to 

people on the move hut also moving objects (vehicles, the things tourists need such as produce) 

and the networks on which people and objects move" (Dickinson et al. 2014). The authors 

acknowledge the potential for privacy concerns in the transmitting o f  individuals’ data, 

however.

2.3.2 Urban Eye Project

The Urbaneye project incorporated studies completed in Seven European countries; Austria, 

Hungary, Germany, Great Britain, Norway and in parts in Denmark and Spain. The final report 

was completed in 2004 (Hempel and Topfer, 2004). One method used for gathering

information was to survey (using questionnaires) people involved with the CCTV systems,

“such as owners or managers” . The questionnaires sought to identify the “core features o f 

individual systems”, using 20 questions about the organisation and the technology. Information 

sought included;

•  The system ’s owners and operators

•  W hether or not there was notification o f the system

• The “monitor-camera ratio o f  the system”

•  W hether or not observers could watch the system in real time

•  W hether or not the images were recorded.

Hempel and Topfer (2004) also studied the “control room routines and surveillance practices” 

o f some participants. Qualitative and quantitative data was recorded. The research carried out 

involved a combination o f approaches including observations in control rooms, surveys and 

interviews at 40 case study sites in Europe (not all approaches were used at each site). Based on 

the location o f the different CCTV systems observed, the researched systems were divided into 

3 categories; CCTV in Shopping malls; CCTV in public transport and Open street CCTV. 

London, Budapest, Oslo and Vienna each had a system in the public transport category. These 

systems were found to be employed as a “multifijnctional tool for the management o f all kinds 

o f  risks” . The report finds that “house rules are often an essential part o f  this risk management 

regime, and CCTV is used to support the enforcement o f these rules.”
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“Accountable management” and “adequate operator training” are particularly important in 

ensuring that the CCTV system flinctions in an “effective and responsible” way. This is due to 

the system relying on the CCTV operators “targeting, interpreting and reacting to a scene from 

a distance according to a specific purpose”. The “sensory limitations” imposed by this distance 

and the observation occurring through a video screen was found by the researchers to 

“encourage the application of categorical suspicion based on narrow range o f readily 

observable traits rather than the application of behavioural suspicion” (Hempel and Topfer, 

2004).

As part o f the study, 1001 persons were interviewed through a street survey (between June 1*' 

and October 24'*", 2003). The locations for the surveys were Berlin, Budapest, London, Oslo 

and Vienna. As much as was possible, the researchers tried to find respondents in the vicinity 

of shopping malls, but it was not always possible to reach the quota this way and in some cases 

it was necessary to widen the research area. The researchers admit, however, that due to a 

“pragmatic approach” to collecting the data, the findings are “neither strictly representative nor 

comparable”. In terms of what was the most important consideration for respondents, they were 

particularly concerned about restricting “access to footage for the media and commercial 

interests”. “Inspection, registration and licensing” was also a key concern for over two thirds of 

respondents (Hempel and Topfer, 2004).

In order to ascertain the perspectives of experts in the field, the researchers conducted a 

workshop over two days with “around 30 experts” . One of the perspectives which came out of 

this workshop, concerning civil rights, was that “non-criminals could be forced to change their 

daily routines and modify their behaviour according to certain norms determined by the 

practice of video surveillance” . The researchers then sought to develop policy 

recommendations. Among these were the recommendations; “CCTV managers must be 

professionally accredited” and made “ legally responsible for compliance with Human rights, 

data protection and associated codes”. The systems should be subject to “routine and random” 

inspections and evaluations. In the final discussion the report raises the issue of “sanctions and 

consequences” for breaking the rules. There is concern expressed at the potential for CCTV 

systems to be abused for “voyeuristic purposes”, even though they may have been installed for 

a legitimate reason (Hempel and Topfer, 2004).

2.4 Assessing Respondents
The grouping, or clustering, o f survey respondents based on their responses to certain questions 

is a method fi'cquently used to account for underlying attitudes or habits o f respondents, which 

may be pertinent to the topics being discussed. In the Cruickshanks and Waterson (2012) 

research previously mentioned, HCA was used to categorise the respondents based on their 

responses to 10 “privacy scenarios”. These consisted o f a set o f statements regarding what
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personal information the respondent would be willing to provide in different circumstances if  it 

resulted in certain benefits, three o f which were based on “real life scenarios” . The groups 

identified using the HCA were “Fundamentalists”, “Pragmatics”, “Unconcerned” and 

“Com m uters” . The results o f  the three “real-life scenarios” (which were stated preference 

questions) were then analysed with regard to several revealed preference questions. These 

questions concerned the respondents’ “real life behaviour” (for example using loyalty cards, 

internet shopping using credit cards and other such privacy related habits). The results o f  these 

comparisons indicated that “the number o f  people who stated they would carry out an action is 

in reality considerably lower than those who actually carry out the action in real life” 

(Cruickshanks and Waterson, 2012). This indicates the importance o f including revealed 

preference data in such studies. Anable (2005) suggests transport research may be lagging 

behind market research in using only “socio-demographic classifications” when grouping 

respondents, as opposed to their “motivations, psychological make-up or world views” . Anable 

(2005) sought to “examine how travellers can be meaningfully grouped in a psychological 

sense and how these groups compare to empirical observations o f  travel behaviour” . The 

sample population studied was based on an intercept “mail-back questionnaire” handed out to 

“visitors to National Trust Properties in the NW o f the U K” (666 responses). The questionnaire 

required responses on 5 point Likert scales to a range o f  “attitude statements” . The design was 

based on a modified version o f  A jzen’s “theory o f planned behaviour” (see Anable (2005) for 

full description). The analysis o f  the responses used Principal Component Analysis (PCA), a 

fonri o f  Factor Analysis, to reduce the 105 “attitudinal statements” (which were initially 

“highly correlated”) to fewer, uncorrelated variables, or factors, for use in the cluster analysis. 

It resulted in 19 factors, 17 “o f which were found to have sufficient internal reliability 

(C ronbach’s alpha > 0.65)” for use in the cluster analysis. The Ward method (agglomerative 

hierarchical clustering) was used to discern “structure in the data” , and identify initial cluster 

centres. The AT-means method was then used to cluster the variables. Six clusters (“relatively 

stable groups”) were identified by this methodology, four relating to respondents who owned 

cars and two relating those who did not. The clusters were analysed and given the following 

headings: “Malcontented M otorists”, “Complacent Car Addicts” , “Die Hard Drivers”, 

“Aspiring Environmentalists” , “Car-less Crusaders” and “Reluctant Riders” (the latter two 

clusters pertain to those without cars) (Anable, 2005). W hen investigating these clusters with 

regard to the socio-demographic information about the respondents, it was found that there 

were “very few statistically significant differences with respect to socio-demographic indicators 

between the four regular car-access segments” , with education being the only distinguishing 

variable (Anable, 2005). The author observes, however, that the two clusters relating to non-car 

ownership “are notably different from the other four groups on many characteristics, though not 

so much from each other” . The author thus suggests that the socio-demographic variables “are
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not an important determinant o f  attitudes or any differences in behaviour found between 

segments o f  equivalent vehicle availability” (Anable, 2005).

Exploratory Factor Analysis followed by cluster analysis is also used by Pronello and Camusso 

(2011) to profile travellers, based on their responses to a questionnaire that focused on their 

“attitude and behaviours related to the most frequent trip made by respondents”. The authors 

combined standard stated preference questions on “willingness to pay and trip time reduction” 

with “attitudinal and behavioural questions” . The authors sought to investigate the “ influence 

o f  socio-demographic factors on travellers” and to identify “the most relevant attitudes for 

defining travellers’ profiles in a Southern European context” . Again the research adopted a two 

phase approach o f  factor analysis (Principal Axis Factor; FAF) to identify underlying structures 

to the variables, followed by clustering o f the resultant factors using the A^-means method to 

group respondents into “homogenous groups” . The sample population analysed for this study 

consisted o f 663 usable respondents to a “CATI (Computer Aided Telephone Interview)” , aged 

18 or over and resident in or around Alessandria, in the Piedmont region o f Italy. The sample 

was stratified on the basis o f 29 residential zones into which the study area had been divided 

(Pronello and Camusso, 2011). The majority o f  the questions in the section on the “attitudes 

towards the mode used”, as well as certain characteristics o f the trip and the “personality traits” 

o f the respondents, were designed to be answered on either a 5-point or 10-point Likert scale. 

This section resulted in 46 variables, 27 o f which “were selected for the study to describe each 

user” . Binary and nominal variables were omitted from this analysis. The PAF approach was 

used for the Factor Analysis, resulting in 6 underlying factors. These factors were then used, in 

conjunction with population statistics from another survey, to cluster the respondents using the 

A^-means method. This analysis resulted in 4 clusters, which the authors identified as grouping 

“travel pleasure addicts” , “paying ecologists”, “time addicts” and “tim eservers” (trips 

“undertaken mainly out o f  necessity” (Pronello and Camusso, 2011)). As in Anable (2005), 

Pronello and Camusso (2011) then compare the resulting clusters with the socio demographic 

information about the respondents. The result is that “gender, family size and income” are not 

significant in differentiating between the clusters. However, age and education differentiate two 

o f  the clusters, while occupation “proves m eaningful” between the other two. The clusters are 

also analysed in respect o f the categorical variables omitted from the Factor Analysis. In 

relation to the factor and cluster analysis o f  the data, the authors conclude that their research 

shows “ the marked significance o f identifying psychographic profiles in helping decision 

makers to plan for a more sustainable mobility” . They further suggest that the grouping o f 

respondents should be based on their attitudes, not their mode choices or trip purposes “because 

what makes travellers similar is their needs and constraints” (Pronello and Camusso, 2011).
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Diana and Pronello (2010) highlight the difficulties facing researchers seeking to model 

qualitative variables and metric variables which “ [do] not [meet] standard distributional 

assumptions” . An example o f this issue arose in the Pronello and Camusso (2011) paper, as 

mentioned above, where the authors omitted binary and nominal variables from their factor 

models. In a 2012 paper, Diana (2012) comments that much o f the research he has reviewed 

“seems to overlook the fact that a rating scale does not convey metric inform ation... Even if  it 

is rather common to treat such ordinal variables as ratio scaled, this is not recommended on 

theoretical grounds” .

Diana and Pronello (2010) seek to present a solution which will “overcome some o f  the ... 

limitations o f “standard” cluster analysis while keeping the complexity o f  the analytical 

procedure at a reasonable level” . To do this, the authors select Correspondence Analysis (CA) 

for this purpose, which is nonparametric and makes no assumptions about the distributions o f 

the data. Their research was based on an “attitudinal survey” conducted by CATI in Novara, 

Italy, using a stratified sample o f 648 respondents, although not all observ'ations were used in 

each model run. CA is based on comparisons between pairs o f  variables. To account for 

comparisons across multiple variables, Diana and Pronello (2010) use M ultiple

Correspondence Analysis (MCA). They demonstrate the sensitivity o f  the MCA axes to the 

variables included in the analysis, however, despite the reorientation o f  the axes upon addition 

o f  a new variable, the authors identify the same clusters as before that variable was introduced. 

They discuss the benefit o f  using the MCA results, instead o f dummy coded categorical 

variables, in reducing the complexity o f stated choice experiments, and demonstrate using the 

results o f  their MCA in a simplified binomial mode choice model. The authors conclude that 

M CA produces clusters which arc “more useful on a policy viewpoint, since many elements 

that have an influence on the individual decision-making process cannot be measured or 

quantified” . Blasius et al. (2009) comment that CA “ is usually applied as an exploratory 

m ethod” as it allows the researcher to identify any structure in the data “with minimal 

constraints on the form o f that structure” .

Roy et al. (2012) used a /C-means approach to cluster respondents based on the ratio o f survey 

respondents’ “e-communication and physical travel” . The survey was conducted in

Ahmedabad, India. There were 418 usable responses. The research is based on the assumption

that “Usually communication between people via ICT applications does not take place

independently o f  physical contacts” . The authors conducted a survey in which information was 

collected about respondents “ICT use” and the contacts with whom the respondents were most 

frequently in communication. The frequency o f contact was collected for both electronic and 

physical modes and a ratio o f  each respondent’s “e-communication” to their “physical travel” 

was calculated. These ratios were then used in the clustering o f  the respondents.
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2.5 Data Modelling

Ferrell et al. (2008) used binomial logistic regression to test if “neighbourhood crime and urban 

form” impacted people’s choice o f mode (choosing between transit, cycling and walking). 

Factor analysis was used to remove multicollinearity which existed between several of the 

variables. The factor analysis resulted in the “urban form/accessibility” variables being reduced 

to one “factor variable”. A factor analysis was conducted for each logistic model; the resulting 

factor scores were included in the binary logistic regression models as independent variables. In 

later work, Ferrell and Mathur (2012) used MNL and Binary Logistic Regression to investigate 

links between neighbourhood crime and mode choice.

Cantwell et al. (2009) used an online stated preference survey “to establish the level o f stress 

caused by commuting” in Dublin (which was measured using a series of 5 point Likert scales) 

and a willingness to pay study (three attributes, each with three levels) to examine what 

respondents would be willing to pay “to improve their commutes” . The willingness to pay 

models were run using MNL modelling.

Choo and Mokhtarian (2004) used data from a mail based survey (conducted among residents 

in the San Francisco Bay area) to model how “consumers’ travel attitudes, personality, lifestyle, 

and mobility” affect the type o f vehicle they drive. One way analysis o f variance (ANOVA, 

used “for continuous, or quasi continuous variables”) and X test (for categorical variables) 

were used to establish the relationship between the dependent variables and each o f the 

explanatory factors individually, before a MNL model was used to “estimate the probability o f 

choosing each vehicle type” . Schwanen and Mokhtarian (2005) used developed models to test 

the relationship between mode preference and type o f residential area. A survey was conducted, 

by post, of three areas of different types. The paper examines 1385 o f the responses. Analysis 

o f area types and mode is conducted using factor analysis (on attitudinal responses), descriptive 

statistics and MNL models. Based on respondents’ scores on one o f the factors, the authors also 

develop a set of categories for respondents to identify how well the area in which they live 

matches their preferences regarding “characteristics of the residential environment”, which are 

used as variables in the MNL modelling.

Beetham (2014) also used discrete choice modelling and MNL models to model willingness to 

pay for various attributes in car parking. In modelling off-street parking, one o f the attributes 

presented was a measure of safety (along with cost and walking time). Safety was significant to 

all respondent groups, with the additional willingness to pay for “2 hours parking... in a car 

park certified as ‘safe’” ranged across the respondent groups from 58p to £1.96 (Beetham, 

2014).
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2.6 ADDPRIV
The FP7 project ADDPRIV, ran from the February' 2011 until March 2014. The aim o f the 

ADDFRFV project was to develop a system for use in CCTV networks which would reduce the 

impact of those networks on the privacy o f individuals whose images are captured in 

surveillance footage. The project solution aspires to achieve this by detecting events which are 

relevant to security and mark all related footage. ADDPRIV makes use o f a route 

reconstruction component to assemble footage which contains the subject or object o f interest. 

Once the operator confirms whether or not marked footage is relevant to security, the footage 

that is irrelevant to security can be deleted, thereby reducing the amount o f  footage that is 

retained. The consortium partners involved were Anova IT Consulting, Kingston University 

Higher Education Corporation, Politechnika Gdanska, Lancaster University (and subsequently 

Goldsmiths University), Avanzit Tecnologia, S.L., Hewlett Packard (HP) Italiana Sri, Societa 

Per Azioni Esercizi Aeroportuali Sea SPA, Renfe Operadora and Trinity College Dublin.

The project involved the development o f algorithms to detect the events agreed by the end user 

organisations involved, SEA and Renfe Operadora. Those events were:

• Abandoned luggage

• Intrusion into a forbidden area / crossing a barrier

• Counter flow (a person moving against the direction people are supposed to move -  for 

example in the security queue)

The ADDPRIV system was developed to process the video streams from the end users’ CCTV 

systems and register an event whenever the above incidents were detected. The system was 

developed using recorded video footage and then validated on live streams in a SEA controlled 

airport temiinal. The algorithms were ftirther tested using video footage from a commuter train 

station provided by Renfe Operadora. Once an event had been detected, the system compiled 

footage from across its CCTV network which the system estim ated were most probably going 

to contain the person detected as being involved in the event, from before and after the event up 

to the point when the event was reviewed. The intention was that all footage then not related to 

any event or route reconstruction could be deleted, thus reducing the amount o f  footage o f 

passers-by retained. The work presented in this thesis refers to the evaluation o f the ADDPRIV 

system ’s operation in the transport organisations from the consortium. The technology elements 

o f  the system were developed by other members o f  the consortium. They will not be dealt with 

in this thesis except where they directly interact with the operation o f  the system in the 

transport organisations. Further to this, aspects o f  the ethics o f the ADDPRIV system  were also 

assessed as part o f the ADDPRIV project, by the consortium partner Goldsmiths, and so will
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not be comprehensively addressed in this thesis. All public deliverables from the ADDPRFV 

project are available at www.addpriv.eu.

A previous FP5 research project, PRISMATICA (Pro-active Integrated Systems for Security 

Management by Technological, Institutional and Communication Assistance) had also looked 

at the operation o f similar algorithms to those listed above (among other technologies) for 

transport security (Transport, Research and Innovation Portal, 2014). As part o f  the project 

algorithms to detect “occupancy rate”, “intrusion detection”, “people crossing a line”, 

“abnormal stationarity” and “queue length measurem ent” were tested at test sites in transport 

hubs in Europe (including 3 train stations and on recorded footage from an airport) (Sanchez- 

Svenson et al., 2003). However, the PRISM ATICA technology does not appear to have

contained the privacy respecting element o f  the ADDPRIV system. The work with

organisations for the ADDPRIV project will be looking at how the ADDPRFV system could be 

implemented and so the privacy respecting elements o f the technology will have an important 

bearing on its operation in the end users’ organisations.

2.7 Security Technology in Public Transport in Ireland

The three main modes o f public transport in Dublin are bus, train and tram. Bus routes are 

operated by Dublin Bus and Bus Eireann (this does not take account o f  privately operated bus 

services). There are Dublin Bus routes operating between North County Dublin and parts o f 

W icklow (south o f Dublin) and Kildare (west o f  Dublin) (Dublin Bus, 2014a). All Dublin 

Buses have CCTV installed (Dublin Bus, 2011) and Wifi is available on board (Dublin Bus, 

2014b), this is an important consideration for using some versions o f  the personal safety apps. 

They report carrying 118 million passengers a year. Other services outside Dublin, and from 

outside Dublin into the city are operated by Bus Eireann. The majority o f the Bus Eireann fleet 

have CCTV in operation, with the anticipation that the entire fleet will also have them by the 

end o f  2014 (Bus Eireann, 2014). WiFi is available on board Bus Eireann vehicles main routes 

(Bus Eireann, 2015) and at some stations around the country (National Transport Authority, 

2013). Both Dublin Bus and Bus Eireann buses are also fitted with GPS, so the exact location

o f the vehicles is known (Bus Eireann, 2010; Dublin Bus, 2015)

The train services which serve Dublin and the surrounding counties are commuter trains, which 

serve the towns on the periphery o f  Dublin and into the adjoining counties, and DARTs (Dublin 

Area Rapid Transit) which serve the coastal suburbs o f  Dublin and some o f County Wicklow, 

the county to the south o f Dublin. There are also InterCity services which connect Dublin to 

towns and cities around the country. There can be an overlap in the stations served by the 

services. (lam rod Eireann, 2014a). Irish rail reported 36.7 million passenger journeys in 2013 

(lam rod Eireann, 2014b). WiFi is available on board all lam rod Eireann trains and at more than 

75 stations around the country (lam rod Eireann, 2013a). The DART and Commuter trains have
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on board CCTV, along with the InterCity trains operating within the republic o f Ireland 

(lam rod Eireann, 2013b). A new CCTV system is being installed on the Dublin to Belfast route 

as part o f  upgrade works (lam rod Eireann, 2015a). Most Irish Rail stations have CCTV, 

especially focusing on the area o f the booking offices (larnrod Eireann, 2015b).

The tram service, called Luas, currently operates two lines in Dublin, one starting on, and 

serving, the south side o f the city and another starting on the North side o f the city and going 

west. Luas carried 30.5 million passengers in 2013 (Luas, 2014). CCTV is in operation on the 

tram s and at the stations. There are also emergency buttons at the stations and on the vehicles 

(Luas, 2011). Wifi is not yet available on Luas trams (Luas, 2015).

2.8 Security and Privacy in Popular Media

Finally, several researchers have mentioned a link between the use o f CCTV in the James 

Bulger case with the subsequent proliferation, and tolerance, o f  CCTV in the United Kingdom 

(for examples see Graham, 1998; M cCahill, 1998; Davies, 1998; Norris and Armstrong, 1999a; 

b). At the time the research for this thesis was being conducted, several events pertinent to the 

topics investigated in this thesis were being raised in the general media. While it is not possible 

to account for every media source respondents may have encountered, or every story which 

may have impacted them, there follows a brief synopsis o f  some o f  the related stories which 

were being reported over the course o f the research.

In Septem ber 2012, a young Irish woman, Jillian M eagher, who was living and working in 

M elbourne Australia, disappeared on her walk home after socialising with colleagues. The 

story was covered in Irish media and reports referred to the use, by the police, o f images from 

the CCTV system o f a store on the street she was last seen walking down. The images showed 

Ms. M eagher talking to a man in a blue hooded top. The Australian police released the footage 

saying they wished to speak to this man. He was identified and subsequently charged (Hofman, 

2012; Colhns, 2012a). Collins (2012b) reported in The Irish Times that “The arrest came after a 

public appeal for information following the release o f CCTV footage that showed Ms M eagher 

being approached by a man in a blue hoodie” .

In June 2013, a series o f articles appeared in The Guardian Newspaper containing revelations 

o f  data collection by the NSA. These accusations were based on information supplied by 

Edward Snowden, a former employee o f a contractor to the NSA. The articles referred to the 

existence o f a programme o f surveillance known as “Prism ” (For example see, Greenwald, 

2013; Greenwald and MacAskill, 2013a; b; Greenwald, MacAskill and Poitras, 2013).

Privacy practices at some internet companies were appearing in the media in other contexts also 

in the period around the completion o f this research. For example, it was reported in the Irish 

m edia that Facebook’s operations in Ireland were to be audited by the Irish Data Protection

35



Chapter 2

Commissioner on foot o f complaints made by the “Europe-v-Facebook group” (Duncan, 2011). 

The story has remained in the media over the course o f the research, for examples see Scally 

(2012a; b) and Irish Times (2013a). Google has also been reported in the news with regard to 

conflict over its privacy policy, for example see O ’Brien (2012) and the Irish Times (2013b).

The Office o f  the Irish Data Protection Commissioner conducted an audit o f An Garda 

Siochana (the Irish police force) with regard to their handling o f  data (DPC, 2014b) which 

included, among other considerations, the use o f the PULSE system, which is a tool used for 

the storage o f incident related data by the Gardai (DPC, 2014b). The audit discovered 

“inappropriate access” to the files held in the system. In a spot check they discovered that files 

relating to certain famous, or well known, figures had been accessed an excessive number o f  

times. Further cases were discovered o f access to media and sports stars where the purpose o f  

the access to the files “appeared to bear no relation to the valid entries relating to these 

individuals in connection with official police business” (DPC, 2014b). Articles relating to 

PULSE access have also appeared in the national media (for examples see Brady (2013), Irish 

Times (2013c)).

2.9 Summary

This chapter presented a literature review o f  published research related to transport security and 

privacy, in line with research objective one. An outline o f  the FP7 project ADDPRIV was also 

presented. Very little research could be found which considered the impact o f  such specifically 

defined technologies (as opposed to, for example, considering only “CCTV” as a generic 

technology) and their operation in the context o f public transport. This review identified that 

there is a gap in knowledge about the potential operation o f  privacy-respecting CCTV systems, 

such as that developed for ADDPRIV, which this thesis aims to address (research objective 

two). The literature review points to a gap in the transport research surrounding the 

implementation o f  newly evolving security technologies, and their impact on privacy, where 

the social sciences, legal and technology fields have already begun to assess them in their 

specific contexts. This research will seek to contribute to the body o f  knowledge by examining 

the impact o f  some o f  these developing technologies, namely algorithmic surveillance and 

personal safety smartphone apps, on the public, taking into account their privacy concerns. The 

literature review identified that the public response based research has, for the most part treated 

CCTV as one technology, research objective three o f this thesis, therefore, is to identify how 

people perceive the different facets o f  the advanced CCTV systems and their operation. The 

review also highlighted that transport research is behind research areas such as M arketing in the 

assessment o f respondents and individuals using demographic categories only. Research 

objective four for this thesis is therefore to identify if  it would be feasible to group survey 

respondents on their technology engagement and privacy behaviour using responses on SNS
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use. Some studies have discussed the relationships between mobile technologies and a sense of 

safety when travelling, as well as the use o f mobile phones in reporting incidents. Other papers 

have looked at the design o f personal safety smartphone apps. However, the literature found by 

the researcher focused mainly on technical operation and design o f personal safety smartphone 

apps, rather than their impact on people’s sense o f safety or privacy, and on their preferences 

for the operation or configuration o f such an app. A consideration o f the application o f the 

technologies, and the effort at privacy enhancement, in transport organisations will also be 

conducted (research objective five).
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3 Methodology

3.1 Introduction

Having identified, from the literature review, the objectives for this research, a methodology 

was developed to achieve these aims. This chapter outlines the methodologies used. The 

research design (Figure 3.1) presents the progression o f the different aspects o f the research 

questions, methods and results throughout the thesis. As can be seen from the figure, after the 

methodology is explained in this chapter, the research relating to the ADDPRIV technology is 

presented in Chapter 4. The research related to the public opinion of evolving technologies will 

be presented in chapters 5 to 8. The chapters which correspond to each step are marked in red. 

Section 3.2 discusses the methods used to gather information from the end user partners in the 

ADDPRIV FP7 consortium. The following sections describe a scoping study (Section 3.3) and 

the ensuing design o f a main survey (Section 3.5) that examines the public’s response to the 

new CCTV functions, which were developed as part of ADDPRFV. The survey also looks at 

respondents’ use of social networks and their preferences regarding personal safety smartphone 

apps Section 3.5 explains the required survey sample size and the data collection method. 

Finally, Section 3.6 describes the data modelling techniques which will be used in analysing the 

survey response data. The chapter finishes with a summary in Section 3.7.
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3.2 Case Studies and Organisations’ Requirements

As part o f  the development o f  the ADDPRIV technology, tests o f the system were planned to 

take place in an international airport in Italy and a commuter train station in Spain. These tests 

provided an opportunity to examine how such technologies could be used by the management 

companies in the chosen transport settings.

The approach taken to the research into this impact was that, firstly, site visits were conducted 

to the airport and the train management com panies’ CCTV control rooms. Interviews were 

carried out with relevant members o f the organisation to identify what were the normal 

operating practices o f  the organisations, prior to this new technology system being introduced. 

The interview schedule is included in Appendix A. At the same time, a list o f technical 

questions was sent to the companies involved (SEA and Renfe) to gather information on the 

technology currently used. The organisations were also asked to identify job  roles which could 

be involved in the management or operation o f the ADDPRIV system. The interviewees were 

provided with an information sheet about the project in either Spanish or Italian and asked to 

sign an informed consent form (also in Spanish or Italian). Copies o f  the documents, in English, 

are included in Appendix B.

3.2.1 Interview Design 

This section describes the methods and topics used for the interviews o f relevant personnel in 

the ADDPRIV partner transport organisations (TCD, 2014). The information was mainly 

collected through interviews with security personnel in the organisations conducted by the 

author o f the thesis. The main standards on which the questions are based are referenced in the 

text, to explain the reasoning behind seeking the data. The main documents used for guidance in 

terms o f  data collection within the organisations were the ‘Data Protection Audit Resource’ o f 

the Irish DPC (2009), the Closed Circuit Television (CCTV) M anagement and Operation Code 

o f  practice o f the British Standards Institution (BSI) (2009) and the ‘International Standards on 

the Protection o f Personal Data and Privacy - The M adrid R esolution’ (Spanish Data Protection 

Agency (DPA) (coordinators) and W orking group, 2009). The relevant Data Protection 

authorities o f  Italy, Spain and Ireland were members o f  the working group which developed 

‘The M adrid Resolution’.

The questions used in the interviews focused on several aspects o f  the operations o f  the control 

rooms. Each topic explored is explained below.
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I. Current Situation

These questions were aimed at establishing the current working practices in the organisations 

where the prototype implementation was to take place. It is required in order that a complete 

background picture can be determined before the technology is put in place.

II. Training

The purpose o f this section was to ascertain what the current training policies within the 

organisation are. It would then be possible to discern if there will be changes required in the 

training policies to accommodate the new technology. The BSI Code of Practice (BSI, 2009) 

includes the following proviso regarding training of employees for CCTV systems:

“Good training is essential to achieve effective and proper use o f CCTV.
When a potential incident occurs, the operator has to be able to react, to 
monitor the event accurately and not lose information that could be pertinent 
to any future investigation.”

These questions were also intended to identify any potential overlap between the operators’ 

roles and the intended ftjnctionality o f the ADDPRIV technology. From the current working 

practices identified through the interviews, it should be possible to determine if additional 

training would be required by the operators in the end user organisations, if ADDPRIV is to be 

implemented. While training on new equipment would be expected, if the ADDPRIV system 

also introduces any changcs to the working practices of the operators, then a new type of 

training for the new tasks or responsibilities may be necessary. Training is also important from 

the perspective of data protection and privacy. The DPC (2009) require information on staff 

training as part of the audit questions included in the audit resource document and recommends 

the use o f the report resulting from an audit as a “training aid”. In addition to this. T he  Madrid 

Resolution’ (Spanish DPA et al., 2009) advocates

“The periodic implementation of training, education and awareness programs 
among the members of the organization aimed at better understanding of the 
applicable laws on the protection of privacy with regard to the processing of 
personal data, as well as the procedures established by the organization for 
that purpose”

Hi. Data Protection Policies and Accountability Procedures 

Companies’ policies regarding privacy and data protection are an important part of ensuring 

robust data protection. The interviewees were asked about the security and privacy policies 

within the company, such as employee access to video footage and other databases. It was 

intended to identify any potential for privacy infringement within the company policy. The 

questions were mostly based on the practices discussed or suggested in the documents o f the 

BSI (2009) and the Data Protection Authorities (DPC, 2009, Spanish DPA et al., 2009).
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It is important that companies have procedures which track access to, or dissemination of, data 

in their systems. Accountability for actions taken v,'ith regard to the data is an important 

consideration for the protection o f  the data. Various methods are mentioned in the BSI (2009) 

and DPC (h-eland) (2009) documents, while ‘The M adrid Resolution’ contains an 

“accountability principal” (2009). Regarding this and the earlier reference to training, 

Urbaneye, an FP5 project which studied the growing employment o f CCTV, and its 

implications in various public spheres, had also previously concluded that “official policies, 

accountable management and operator training are important” (Hempel and Topfer, 2004).

IV. Review

Reviewing o f  procedures is important to ensure their effectiveness and detect any potential 

problems or data breaches within the system. Various methods o f review are mentioned in the 

BSI (2009) and the Irish DPC (2009) documents. These include, for example, random audits o f 

the logs as part o f an independent audit (BSI, 2009), and questions on reviews being conducted 

for security, or by a “co-ordinator o f  data-protection” (DPC, 2009). ‘The Madrid Resolution’ 

(Spanish DPA et al., 2009) refers to codes o f  practice which have “elements that allow the 

measurement o f efficiency as far as compliance and level o f  protection o f personal data are 

concerned” .

V. Incidents

Questions were asked regarding the role o f control rooms in any incidents detected, with a view 

to investigating the applicability o f ADDPRIV and also to inform any future developm ent o f  the 

technology beyond the ADDPRIV project’s validation scenarios. This will help to determine 

how well the ADDPRIV technology could integrate with, or augment the control room 

procedures and, in turn, how the technology and procedures could be improved for future users.

3.2.2 Conducting the Interviews 

The preliminary interviews for the airport were conducted in Septem ber 2012, and in December 

2012 for the railway station, in order to establish the operating procedures o f the CCTV control 

room prior to introduction o f the ADDPRIV technology. This was to ascertain how the 

technology would integrate with the procedures in such a control room. The control room being 

considered for this project was the control room o f the Airport management company, SEA 

Milano. The police also had a control room, but this was not being considered for the testing of 

the technology. Interviews with five members o f  staff were conducted in the M ilan airport and 

four staff members in the train control centre in Madrid. It was necessary to fit the interviews 

around the work o f  the respondents. Therefore the interviews were conducted one to one in all 

cases except with two CCTV operators in Milan, who could not leave their stations. The
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interviews were recorded using a digital voice recorder. The FP7 officer in each company acted 

as translator where necessary.

3.2.3 Demonstrations and Follow-up Interviews

Follow up interviews in which the technology was demonstrated to security personnel in the 

two end user sites were conducted once a functioning prototype was available. The 

demonstrations to, and interviews with, airport personnel were conducted in July 2013, while 

they were carried out in February 2014 in the railway station. There were seven attendees at the 

demonstrations in the airport in Milan and six attendees at the demonstration in Madrid.

3.3 Data Collection Method

In order to gauge the reaction o f  the Irish public to the new CCTV technologies, among other 

things, it was decided to conduct a survey. Alternative methodologies were considered for 

gathering feedback, including focus groups and demonstrations o f the prototype ADDPRIV 

system to gauge response, which would have been in line with the research conducted with the 

end users. Focus groups involve unstructured interviews or discussion with several respondents 

at a time, on the topic o f interest. This method could have provided rich data in terms o f 

exploring, in-depth, the respondents opinions on a “tightly defined topic” (Bryman, 2012) due 

to respondents’ discussion and challenging o f each other’s views. However, it was decided that 

the “topic” being researched (privacy and security, and the new security technologies in 

transport) was too broad to gam er useful information from focus groups. There was a risk that 

while the information collected may be rich, it could also be too nebulous to draw robust 

conclusions, or identify trends, in the absence o f restrictions on the discussion. The limitations 

or definitions for the discussion, required to make the focus group feasible, could not be 

determined due to the lack o f literature addressing public opinion on CCTV systems such as 

ADDPRIV or on personal security smartphone apps. In addition to this, the ADDPRIV system 

was, at that time, still in its design stage and so it would not be possible to include any 

respondents in the focus group who had experience o f this technology. The use o f 

dem onstrations was considered as a means o f focusing the discussion in a group, however, it 

became clear that the prototype o f the ADDPRIV system would not be ready early enough in 

the research project for the focus groups to be completed.

The use o f  a self-completion survey allows for the structuring o f  the responses through 

a series o f  closed form (multiple choice) questions. Surveys also allow a larger sample to be 

collected than would be feasible with the focus group approach, and the sample can be drawn 

from a wider geographical area (Bryman, 2012). Surveys also present difficulties, however, in 

that there is no interviewer to explain or address any issue a respondent may have with 

understanding or answering a particular question. Equally, there is no opportunity for the
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researcher to “probe” an answer and get the respondents to elaborate on their responses or 

reasons (Bryinan, 2012). However, given that the goal o f  this research is to identify the way 

respondents perceive the technologies, and the trade-offs they make between the technology 

attributes and privacy and security concerns, the structured form o f the survey is appropriate, as 

well as the ability to collect a large sample. The potential disadvantages will try to be addressed 

through survey design, piloting o f the survey and the provision o f  some open-field questions for 

respondents to add any additional comments they may have.

3.4 Preliminary Scoping Survey

A scoping survey focusing on the topics o f security technology preferences, public transport 

usage and people’s engagement with social networking, was first conducted to test out the 

research questions formed by the literature review and the work on the ADDPRIV project. 

Mainly, to identify if  people did see a difference between the types o f CCTV technologies 

available. The survey also looked at the information they were willing to give up in the context 

o f  their social networking, as many o f the pieces o f  information (principally image and 

location) could overlap with the CCTV technologies. The scoping survey also contained open 

field questions as well, to allow respondents to raise any issues which may have been 

overlooked in the survey design. This section details the design o f the preliminary survey and 

the implications o f the results for the design o f  the main surv ey.

3.4.1 Scoping Sun'ey Design and Layout 

The scoping survey was split into four sections, the first dealt with the use o f SNS and what 

data people were willing to reveal in this context. The second section o f  the survey asked for 

information on people’s transport habits and their usage o f various ITS solutions, such as, for 

example, an integrated public transport ticket (Leap card or Oyster card). The third section 

asked people for their opinions on various aspects o f CCTV as it pertained to their sense o f 

security while using public transport. Finally, the last section o f  the survey asked people for 

their demographic information. A copy o f the scoping survey can be reviewed in Appendix C.

As part o f the section on SNS use, respondents were asked with which sites they had accounts. 

The list o f  sites offered was: Facebook, Linkedin, Twitter, MySpace, Google+, Pinterest and an 

“other” option, which also asked them to provide the name o f  the “other” site in an 

accompanying comment box. An option o f “I do not have any social networking accounts” was 

also available to respondents. They were also asked, if they were to consider using SNS, would 

privacy be a concern for them? Those respondents who stated that they did have an account 

with at least one o f  the SNS options (including “other”) were directed to questions on their 

usage o f  the accounts. This section included questions on how frequently they used their SNS 

accounts. They were also asked how often they would read the privacy policies and the level to
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which they felt they understood these policies. The respondents were asked to state, on a 5 point 

Likert scale running from “Strongly disagree” to “Strongly agree” how important they 

considered their SNS accounts to be to their “ability to com m unicate” with their contacts. The 

Likert-type response scales are a common tool for gathering respondents’ feedback; examples 

from the transport literature o f surveys using this style o f  question include Anable (2005), 

Pronello and Camusso (2011), Cantwell et al. (2009). Respondents were also asked what data, 

o f  the personal information they had input into their various accounts, did they believe was held 

about them by social network operators.

All respondents were then asked if they used any o f the following technologies: electronic toll 

tag; electronic parking tag; paying for parking by text message; integrated public transport 

ticket (Leap Card); an app for locating/booking taxis (for example HailO); a journey planner 

app, which automatically picks up their location; electronic toll & parking tag or a smart card 

for trains only. The option o f “none o f the above was also provided” . If any o f the other options 

were chosen, the respondent was asked to state, again on a 5 point Likert scale, their level o f  

agreement that these technologies were beneficial to them when making trips. If  “none o f the 

above” was chosen, respondents were asked if  they agreed that they “could” be beneficial. They 

were also asked if  they would consider using the technologies and if they would have any 

concerns for their privacy with regard to these technologies. Those who did use one or more o f 

the technologies were also asked about their privacy concerns, as well as if  they read the 

privacy policies and how well they felt they understood them (5 point Likert scale).

All respondents were then asked their most frequently used transport modes, the importance o f 

public transport in their ability to make trips (5 point Likert scale), how often they use public 

transport and if they had any concerns for their safety while waiting at public transport stops. 

Those who indicated that they never use public transport were asked if  they would have any 

concerns for their safety if  they were to use public transport. The respondents were asked which 

pieces o f information they would be willing to provide to a transport operator if  they thought it 

would make using that transport mode more secure. The list o f  information from which they 

could choose was comparable to, though not exactly the same as, that used in the SNS section. 

A question on the considerations that impacted their mode choice was also included.

Respondents were also asked a series o f questions about the impact CCTV, and facets o f  the 

technology being developed under the ADDPRIV project, would have on their feeling o f safety 

when using public transport. These questions were all answered using 5 point Likert scales 

running from “significantly less safe” to “significantly safer” . A comment box was provided for 

respondents to make any comments about the CCTV technologies and they were asked if they 

had any concerns for their privacy in relation to them. Respondents were asked if  they had ever
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been victims of, or witnesses to, crime on public transport as well as their suggestions for 

measures that would improve their sense o f  security while v^aiting for public transport. For 

comparison, respondents were asked if they had ever experienced certain security measures 

(Retina scan. Advanced Passenger Information (API), body scan, their photograph taken and 

associated with their boarding pass, or none o f these) when flying, and if  they had any privacy 

concerns in relation to those technologies. Finally, the respondents were asked for demographic 

information to allow the analysis o f their responses.

3.4.2 Responses and Design Implications for Main Survey 

The scoping survey was sent to the staff and post graduates o f  the School o f Engineering, 

Trinity College Dublin. The sample was limited in order to reduce the amount o f respondent 

good-will used up at the prelim inary stages o f the main survey design. The results were 

analysed using IBM SPSS 20 and M icrosoft Excel 2010.

Forty-one respondents started the survey, with 35 completing it fully (85.4%). O f these 35 

respondents, 32 indicated that they had at least 1 social networking account. One respondent 

indicated that they had 3 SNS accounts (Facebook, Twitter and Instagram in the “other” open 

field); however, they had also ticked the “I do not have any social networking accounts” option. 

Based on them  not ticking the “other” box, but including a name in the “ other” text box, it has 

been assumed that the respondent ticked “I do not have any social networking accounts” by 

mistake. They were directed to the section o f the survey for SNS users. The frequency o f  use 

for each networking site among the 35 complete responses can be seen in Table 3.1.

As can be seen from Table 3.1, the site with which the most respondents had a profile was 

Facebook (82.9%), followed by LinkedIn (60%). The remaining sites each had a response rate 

o f less than 50% for this sample.

Table 3.1 SNS responses______________________________________________________________________________
Do you have any social networking accounts?

Yes N0 Total
Count % Count % Count %

Facebook (www.facebook.com) 29 82.9 6 17.1 35 100
LinkedIn (www.linkedin.com ) 21 60.0 14 40 35 100
Twitter (www.twitter.com ) 15 42.9 20 57.1 35 100
Google+ (www.plus.google.com ) 14 40.0 21 60 35 100
MySpace (www.m yspace.com ) 4 11.4 31 88.6 35 100
Pinterest (www.pinterest.com ) 2 5.7 33 94.3 35 100
Other (please specify) 3 8.6 32 91.4 35 100
I do not have any social networking 
accounts

3^ 8.6 32 91.4 35 100

 ̂Reduced from 4 due to assumed error by one respondent
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3.4.3 Analysis of Scoping Sun’ey 

T able  3.2 show s a cross-tabulation  o f  the responden ts’ opinions on the presence o f  C C TV  at 

n ight against their gender. The statistical significance o f  the relationship betw een the variables 

w ill be tested using the x ’ hypothesis test. This test assum es the null hypothesis that there is no 

relationship  betw een the response proportions for the categories o f  the variables being 

com pared (that is that the frequencies are in line w ith w hat w ould be expected due to chance 

(Field, 2009)). In this case the x “ value o f  3.736 for one degree o f  freedom  is significant at the 

90%  level (the p -value  is 0 .053), therefore the null hypothesis is rejected. T he response 

frequencies are low due to the sm all sam ple; how ever, the results suggest that it is statistically  

m ore likely that a fem ale w ill be positively  d isposed tow ards C C TV  at n ight (76% ) than a m ale 

(44% ).

Table 3.2: Cross-tabulation of CCTV at night and gender
Gender

Total
Female Male

Opinion of 
CCTV at 

night.

Neutral
Count 4 10 14

% within Gender? 23.5 55.6 40.0

Positive
Count 13 8 21

% within Gender? 76.5 44.4 60.0
Total Count 17 18 35

=  3.736, degrees o f  freedom = J, p =  0.053.

Table 3.3 show s a cross-tabulation  o f  the responses to the presence o f  C C T V  during  the day and 

during  the night. T he result suggests respondents are statistically  m ore likely to be positively 

d isposed tow ards C C TV  at night than during the day, the L ikelihood R atio  (LR ) is 12.493 for 3 

degrees o f  freedom , and is significant at the 99%  level (/7-value is 0.002). A gain, the response 

sam ples are low , how ever, the significance level o f  99% , suggests there is a relationship 

betw een  the tw o variables. The L ikelihood Ratio is used here in place o f  the j^ h y p o th e s is  test, 

as there are cells in the table w ith an expected count less than 5 (F ield, 2009).

Table 3.3: Cross-tabulation of CCTV at night and CCTV during the day
CCTV during the day Total

Negative Neutral Positive

CCTV 
at night

Neutral
Count 1 13 0 14

% within CCTV night 7.1 92.9 0.0 100.0
% within CCTV day 100.0 52.0 0.0 40.0

Positive
Count 0 12 9 21

% within CCTV night 0.0 57.1 42.9 100.0
% within CCTV day 0.0 48.0 100.0 60.0

Total
Count 1 25 9 35

% within CCTV night 2.9 71.4 25.7 100.0
% within CCTV day 100.0 100.0 100.0 100.0

Likelihood Ratio  =  12.493, degrees o f  freedom  = 2, p-valtie = 0.002

C om m ents w ere also m ade, in som e o f  the open field questions, regarding concerns about the 

people m onitoring the CCTV  footage. These com m ents prom pted the inclusion o f  an attribute
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concerning who would be operating the CCTV. The three possible operators chosen were the 

transport companies themselves, a private securit>' firm contracted in by the transport 

companies and An Garda Siochana.

3.5 Development and Piloting of Main Survey

Based on the review o f  literature, the results o f the scoping survey and the findings o f  the 

research into the transport com panies’ organisational practices, the main survey has been 

designed to capture people’s responses to different technologies aimed at ensuring their 

security. The survey includes a revealed preference section which asked people about their 

social network usage (for the purposes o f this survey all avenues by which they could be 

revealing personal information were included in social networking, including profiles used in 

the course o f business networking). The results o f  the pilot were analysed using Excel 2010, 

IBM SPSS 20 and N L0G IT5. NLOGIT is an “econometric and statistics” software used for 

modelling choice data (Econometric Software, Inc., 2009). In this analysis it was used to 

estimate the models from the discrete choice questions in the survey.

3.5.1 Discrete Choice Experiment Design

The alternatives presented to the respondents in the discrete choice tasks are based on the 

different CCTV technology types developed in the ADDPRIV project. The scoping survey 

asked respondents how each o f five technologies, similar to those in the ADDPRIV project, 

would impact their feelings o f safety. Respondents were asked about both CCTV with live 

tracking and facial recognition, to see if  respondents scored them differently to the ADDPRIV 

technologies o f  event detection, control room alerts and route reconstruction. The responses 

were given on Likert type scales (a 5 point scale ranging fi-om “significantly less safe” (given a 

value o f  1) to “significantly safer” (given a value o f  5)). The five technologies presented to 

respondents were:

•  CCTV with automatic detection o f  suspicious events.

•  CCTV with control room alerts.

•  CCTV with route reconstruction.

•  CCTV with live tracking (not in ADDPRIV)

•  A CCTV camera system which is capable o f  facial recognition (not in ADDPRIV)

The full results for the CCTV scores from the scoping survey are presented in Appendix D. 

They showed that the average value for CCTV with live tracking and CCTV with route 

reconstruction were the same and the value for a CCTV system capable o f  facial recognition 

was similar. For the sake o f  keeping the survey design to a manageable size, and in order to 

keep the alternatives from being too similar, Route Reconstruction alone is used as an
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alternative in the main survey. Again, in the case of Alert and Auto Detect, the ability to detect 

suspicious events would be a sub-function of a system’s ability to alert the control room. As 

such, for the purposes of the discrete choice scenarios, only the CCTV with control room alerts 

will be included as an alternative. In summary, the four alternatives will be: 1) standard CCTV, 

to control for the new technology’s ftinctions of route reconstruction and alerts in comparison to 

standard recording functions; and 2) CCTV with alerts; 3) CCTV with route reconstruction and 

4) No CCTV, to control for the effect of CCTV being present at all. A labelled experiment 

design was used. A labelled experiment is an experiment where each alternative in a choice set 

is given the name of the technology it refers to (Hensher et al., 2005). In unlabelled 

experiments, the alternatives would simply be titled “Alternative 1”, “Alternative 2”, etc. 

(Hensher et al., 2005).

Consideration o f  Willingness to Pay

Willingness to pay surveys are a common method, in transport research, of ascertaining 

respondents preferences and monetising the relative preferences across alternatives, Potoglou et 

al. (2010) used it in relation to security and rail travel. Therefore, the use o f a willingness to pay 

survey was considered for the research in this thesis. However, as this section will explain, it 

was ultimately decided that willingness to pay would not be appropriate for this study.

An issue raised in the Potoglou et al. (2010) paper was that making the cost attribute levels 

realistic could improve survey design. As such in order to identify cost levels that would be 

relative to the ticket prices o f all the modes of transport, actual fare data was taken into 

consideration. The differences were considered between current ticket fares for a single journey 

ticket and the new fares approved by the National Transport Authority (NTA) as explained in 

their report Consideration o f  applications to increase cash. Leap and prepaid ticket fares from  

Dublin Bus, Bus Eireann, Irish Rail and the RPA fo r  2013 (NTA, 2012). Irish Rail and Bus 

Eireann, operate services both in and outside the Greater Dublin Area (GDA), which comprises 

the counties Dublin, Meath, Kildare and Wicklow. The variance in fares is much larger in these 

services, the monetary increase would represent a much larger percentage o f the fares inside the 

GDA as they cover greater distances, as such, the fares considered for Irish Rail are those for 

which a Leap card fare was also provided (Leap cards are the integrated public transport tickets 

currently used across Luas, Dublin Bus and certain Irish rail services mainly within the GDA. 

For Bus Eireann services, fares for travelling up to “ 13-14” stages o f a route were used, as this 

was comparable to the top fare bracket for Dublin Bus (NTA, 2012).

Table 3.4 shows the highest and lowest fare increases, as well the average fare increase over the 

ticket types considered in the report. As can be seen from the table, the fare increases range 

from €0 to €0.50.
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Table 3.4 Approved fare increases based on the NTA (2012) report
Adult single journey ticket approved fare increases

Cash Leap

Dublin Bus
Highest €0.25 €0.20
Lowest €0.15 €0.05
Average €0.23 €0.14

Irish Rail
Highest €0.50 €0.35
Lowest €0.15 €0.10

Average €0.29 €0.21

Luas (Peak fares)
Highest €0.10 €0.10
Lowest €0 €0

Average €0.04 €0.03

Bus Eireann 
(Up to 13-14 stages)

Highest €0.20 N/A
Lowest €0.10 N/A
Average €0.14 N/A

There were two main issues identified with using willingness to pay in this study. Firstly, the 

percentage increase in ticket price that a set fare increase would represent depends on the 

distance the respondent normally travels, as this would dictate the fare. This would have made it 

very difficult to choose attribute levels which represent the same percentage fare increase for all 

respondents. The other point to consider is that, unlike in long distance travel such as flying, 

passengers on public transport do not usually have any interaction with the security technology 

and it is not an itemised cost (whereas, for example, flying “to or from the USA ” can include a 

“security surcharge” (Aer Lingus, 2013)). As there is generally no directly identifiable cost to 

the public transport users for the security technology, in terms o f  fare or time loss, it was 

decided that willingness to pay was not an appropriate method for this survey. Thus, a discrete 

choice experiment without a cost attribute was used.

Attribute 1: Time o f Day

One attribute to be used for the model is time o f  day. As previously presented in Table 3.3, 

analysis o f  responses to the scoping survey show that time o f day appeared to have an impact 

on people’s attitude towards the impact CCTV would have on their decision to use a public 

transport service, the differences in the response proportions for day and night being significant 

at the 99% level. Thus, time o f day will be included as it is expected that it would influence 

respondents’ attitudes towards the CCTV. The time o f day attribute will be split into three 

levels; day, evening and late night, to allow more specific identification o f  how time o f  day 

impacts the attitudes.

Attribute 2: Retention Period o f  Footage 

The transport companies involved in the ADDPRIV project operate under different rules 

regarding the retention o f  the video footage from the CCTV system. At the time this survey was 

being developed, the retention periods for data used in the countries involved were between 24 

hours and 7 days in Italy (SEA et al., 2011) and 30 days in Spain (SEA et al., 2011). In Ireland, 

the retention period (in the absence o f mitigating circumstances) under the same conditions is
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28 days (DPC, 2013b). The Information and Privacy Commissioner o f Ontario (IPCO) 

(Cavoukian, 2008) and Coudert (2010) have both advocated reducing certain retention periods 

to improve privacy. The comments gathered through the open field questions in the preliminary 

scoping survey (Table 3.5) indicated that some people perceive a use o f  CCTV as having 

evidence (or video) after an incident. This raised the question: is there the possibility o f  a 

retention period being considered too short by the general public, if  one o f the functions o f 

CCTV in their eyes is that the footage can be used as evidence at a later date? It was therefore 

decided to include the retention period in the CCTV technology attributes in the design o f  the 

main survey. The levels o f the attribute were based on the levels o f the ADDPRIV project 

national limits, 1 day, 1 week and 1 month (SEA et al., 2011). One month was chosen as 

appropriate as the limit for Spain was 30 days (SEA et al., 2011), and for Ireland is 28 days 

(DPC, 2013b).

Table 3.5 Responses on use of CCTV footage from some of the open fieid questions in the scoping survey______
“Because they are essentially a waste o f time, there is no information o f any use to be gained 
from CCTV in a poorly lit area. These cameras are incapable o f securing valuable information
to be used in a prosecution except for a blurry pixelated m ess.”_______________________________
“CCTV is only useful after something happens, not as a preventative. There are cameras on the
bus, but people ignore these.”______________________________________________________________
“If someone acts threateningly or would attack me I would have proof in the future (e.g. in
court). I also believe CCTVs might prohibit some people acting threateningly on stations.”_____
“I don't like the feeling o f having information about me stored somewhere without really
knowing what is made from these information.”_____________________________________________
“Again, there would be something to follow up on should there be an assault.”_________________
“ I would not assume it was being monitored, so I would not feel safer. What's the point in have 
a souvenir video o f the time I got head butted while waiting for the bus?”_____________________

Attribute 3: Organisation Responsible fo r  Monitoring CCTV System 

Comments were also made, in some o f the open field questions, regarding perceptions o f  the 

people monitoring the CCTV footage. Table 3.6 shows such comments from the open field 

questions associated with the presence o f CCTV, the introduction o f  the new CCTV 

technologies and the security procedures in the airport. As can be seen from the comments, 

there were references to “Big Brother”, “ill-intentioned persons” and “m isuse”, am ong other 

things, which relate to the people who would operate a security system. As highlighted in the 

literature review in Chapter 2, over the course o f this research there had also been stories in the 

media regarding data collection by international agencies. These considerations prompted the 

inclusion o f an attribute concerning who would be operating the CCTV. The three possible 

operators chosen were the transport companies themselves, a private security firm contracted in 

by the transport companies and the Irish police force. An Garda Siochana.
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Table 3.6 Comments relating to operation of security- systems from open field questions in scoping survey______
“People are aware if there is trouble and will come and help”_________________________________
“I would not assume it was being monitored, so I would not feel safer.”_______________________
“I don't like the feeling o f having information about me stored somewhere without really
knowing what is made from these information.”_____________________________________________
“It is a great idea in theory but reminds me o f Big Brother.”__________________________________
“Could become open to abuse.”____________________________________________________________
“1 don't like it, any o f this has more potential to be misused. Fact is this "suspicious" stuff is 
only suspicious after the fact, it's only suspicious when you've been punched in the face, or
when the fire needs to be put out.”_________________________________________________________
“knowing my typical daily routine and if  the information gets into the wrong hands”___________
“Corruption, misuse.”_____________________________________________________________________
“W ho determines what is "suspicious" and who controls this information. Seems a bit too much
like Big Brother watching”________________________________________________________________
“W hile giving more tools for the police to catch, say, a robber, it gives a lot o f power to the 
police and the operators o f the CCTV. An ill-intentioned person in these group can use it for a
bad purpose.”____________________________________________________________________________
“I do not want anyone being able to track me, it's my private life, it should stay private.”________
“Route reconstruction and face tracking seem like they introduce very strong possibilities o f 
physical tracking, tracing, following if  they were to be abused. Mainly human factors concern 
me such as bored/weird CCTV operators: tracing people's daily routines from some kind o f
control center designed for such almost invites unusual people to do the job.”__________________
“full body scan is very invasive - don't know who is examining it.”___________________________
“Travelling to the US 1 had data taken and 1 am not aware o f whether this was retained or not.” 
“It is always the same : what may happen to the info about me if  an ill-intentioned person has
access to it ?”____________________________________________________________________________
“It may be used by government authorities, especially in USA.”______________________________

The three attributes and attribute levels used in the survey are presented in Table 3.7.

Table 3.7 Attributes and attribute levels

A ttrib u te A ttrib u te  Levels

Time o f day at which the journey will take 
place

Daytime
Evening time

Night time

Retention period for CCTV footage
One day

One week
One month

Organisation responsible for monitoring the 
CCTV system

Transport operators
Private security firm

An Garda Siochana (the Irish police force)

The alternative technologies (experiment labels) offered to the respondents were:

1. S ta n d a rd  C C T V : CCTV that records only video.

2. C C T V  w ith  a lerts: In addition to recording video, this CCTV automatically detects 

“suspicious” events and alerts guards in a control room.
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3. C C T V  w ith  ro u te  re c o n s tru c tio n : In addition to recording, this C C TV  can reconstruct 

the route a “ suspicious” person has taken, using  footage from  several C C TV  cam eras, 

but w ithout using  facial recognition.

4. No C C T V : N o C C TV  is in use.

A ccording to H ensher et al. (2005), for a labelled experim ent, the num ber o f  possible 

com binations is equal to:

iMA ̂  3 3  X3 ^  5 8 3

Equation 1 (From Hensher et al., 2005)
W here:

L = the num ber o f  attribute levels (in this case, for exam ple, the three tim es o f  day);

M = the num ber o f  alternatives (for this experim ent, as one o f  the alternatives (N o C C TV ) w as 

a null case w ith no attributes associated w ith it, only the 3 alternatives w hich w ould be 

presented w ith attributes w ere counted);

A = the num ber o f  attributes, 3 in this case, w hich are: the tim e o f  day, the retention period and 

the m onitoring organisation.

As there w ere three alternative technologies (not counting the “N o C C T V ” null case), each with 

3 attributes o f  3 levels, there w ere 19, 683 possib le com binations (or 6,561 choice set^). This 

was an unfeasib ly  large num ber o f  choice sets to test in a survey and so a subset o f  the 

com binations w as chosen. A fractional factorial run using  SPSS C onjo in t required 27 choice 

sets to be included in the study. Each choice set w ould contain  a com bination  o f  attributes for 

each o f  the three alternatives. The sets w ere designed using random  num bers generated in 

M icrosoft Excel. In o rder to have three alternative com binations in each o f  the 27 choice sets 

(each set containing 3 alternative technologies, excluding the null case as it had no attributes), 

there w ould need to be 81 attribute/alternative com binations in total. There w ere 27 possible 

com binations o f  the attribute levels, so three sets o f  these w ere listed  next to the 27 sets o f  

alternatives (each set had the 3 alternatives). A  random  num ber w as then  assigned to each 

com bination using the R A N D B E T W E E N () function. This generates a random  num ber betw een 

0 and 1000. The attribute com binations w ere then sorted, from  sm allest to largest random  

num ber. This w as repeated m ultiple tim es to ensure there w as no pattern  to the d ivision o f  the 

attribute com binations betw een the choice sets.

’ One choice set contains one combination of attribute levels for each alternative technology, and the null 
case (No CCTV). Please see Figure ?>.2 for an example.
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3.5.2 Sun’ey versions 

In designing the discrete choice experiment, an important consideration is the number o f choice 

sets that the respondent will be required to answer on. Bliemer and Rose (2011) reviewed 

publications in “tier one transportation journals”, between January 2000 and August 2009, 

which had used discrete choice experiments. They include a table, summarising their findings. 

O f the papers reviewed in the Table, 21 used labelled experiments and provided the number of 

choice sets shown to respondents. The number o f choice sets presented to respondents in those 

papers varied between 3 and 16 choice sets (Bliemer and Rose, 2011). Therefore it was decided 

to have 6 versions of the survey. Survey numbers 1 to 3 had 4 choice sets in each scenario (12 

choice sets in total) and survey numbers 4 to 6 had 5 choice sets in each scenario (15 choice sets 

in total).

This division o f the choice sets between the surveys was also conducted using random number 

assignment in Excel. In this instance, each choice set was assigned a number (1 to 27), a survey 

number (I to 6) and a random number. The survey numbers were then shuffled relative to the 

choice set numbers based on reordering the random numbers. The numbers were shuffled three 

times to ensure respondents would receive different choice sets under each context scenario 

(walking to the stop, waiting at the stop and on the vehicle). An example o f the choice sets 

presented to respondents can be seen in Figure 3.2. The instruction screen with which 

respondents were introduced to the choice sets can be seen in Figure 3.3.

1 standan i CCTV You are travelling late at 
night

The CCTV footage will be 
retained for 1 Day

The CCTV is monitored by 
the Transport Operator

CCTVwith You are travelling in the The CCTV footage will t)e The CCTV is monitored by
- m alerts evening retaned f a  1 Week a Private Security Finn

1 'i . CCTV With route You are travelling during The CCTV footage will be The CCTV is m onltaed by
reconstruction the day retained for 1 Day a Private Security Firm

No CCTV NA NA NA

Figure 3.2 A sample choice set from the survey
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CCTV Scenarios Explanation

For the purposes of this section of the survey, please assume that a new transport 
route has been started near your home and that it is convenient for you to use it for 
work and leisure related trips The questions on the fo llow ing pages seek to 
identify your preferences regarding CCTV technologies The types of CCTV you 
will be asked about are explained in the table to the right

The scenarios are presented for three stages of a journey

1) Your walk to the stop or station
2) While you are waiting at the stop or station
3) While you are on board the vehicle

12S

A Standant CCTV H Standard CCTV that on/v records video

B CCTV with  
alerts •

In addition to recordina. this CCTV automattcallv d e te c t ‘̂ usoicious 
events and alerts auards in a control room

C CCTV wilh mute 
reconstruction

1 |.| 
|.rx'

In addition to recordina. this CCTVcan reconstnict the route a 
• ‘̂ suspicious” person has taken using video footaae from several CCTV 

earners butwithout using facial recognition

D NoCCTV 0 No CCTV is in use

Please answer the questions based on your experience of using the Bus (Bus Eireann/Dublin Bus), which you indicated was your most frequently (or last) used 
mode o f public transport.

Each question will present a table of 4 possible scenarios A.B.C and D
similar in style to the table above
Each scenario will give the following information

The scenarios will all seem similar, however they are all different in some 

ways In order for the study to work, it is important that you please
respond to all questions.

Figure 3.3 Discrete choice instruction scree

Time of day How long the CCTV W ho is

T v p e o fC C T V r-*S ,^ ° '" '"® ^ ^ ^ ''® "  ^  footage will be monitoring  
^  place ^ re ta in ed ** the  CCTV

A s ta n d a m  CCTV  19 You are travelling The CCTV footage will The CCTV Is monitored by 
-----------------------  late a t n ight t>e retained for f Day the TYansport Operator

**A fte rth is  period of tim e, the CCTV footage will be perm anently deleted
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3.5.3 Discrete Choice Scenarios 

The respondents were presented with 4 or 5 choice sets (depending on which survey version they 

received) in each of 3 scenarios (a total o f 12 or 15 choice sets, depending on which survey version 

they received). As the literature review in Chapter 2 has shown, aspects of security and fear o f 

crime have been considered from many angles, including while in (or at) the public transport stop 

or station (Wallace et al., 1999; Liggett et al., 2001; Cozens et al., 2003; Dahlgren and Morris, 

2004; Eboli and Mazzulla, 2012) and on board the public transport vehicle (Wallace et al., 1999; 

Cozens et al., 2003; Eboli and Mazzulla, 2012). The trip to a public transport stop (Kim et al., 

2007; Wemer et al., 2010; Borjesson, 2012) has also been considered. Cozens et al. (2003) looked 

at “approaching” the station. The relationship between fear o f crime (among other variables) and 

mode choice (Kim et al., 2007; Ferrell et al., 2008) was also examined, as was the fear of crime 

and public spaces (Nasar et al., 1993; Painter, 1996; Cozens, 2002; Roman and Chalfm, 2008). In 

light of this, the scenarios chosen for use in the discrete choice section of the survey were:

Scenario 1: Walking to the stop or station 

Scenario 2: Waiting at the stop or station 

Scenario 3: Travelling on-board the vehicle

It should be noted that this division o f the transport journey into its constituent parts is not the only 

way of approaching this type o f research. Smith and Cornish (2006) discuss the “whole journey” 

approach to considering transport. That is, they discuss the need for people to get to the transport 

system in order to be protected by it, and that there is a need for the passengers to feel safe over 

the whole journey in order for them to use public transport. Raje (2007) presents a study of 

transport usage from the perspective o f social inclusion/exclusion and accessibility for people. The 

approach taken in the survey in this thesis follows the common approach from the literature in 

breaking the journey up, in order to identify any differences in the respondents’ perceptions o f the 

technology in the different contexts. In order to account for the potential impact o f the security 

technologies on respondents’ decision to use public transport, the survey includes a question on 

this point in a later section of the survey.

At the start o f each scenario’s question set, the respondents were told (in this example it is for 

scenario 1, walking to the stop or station):

Please tell us which o f  the following security arrangements, i f  any, would make you 
fee l safest when walking to the public transport stop from  your home. I f  you think that 
you would not fee l safe undertaking any o f  the journeys described in a particular 
question, please choose option D (No CCTV) fo r  that question.

Option D (No CCTV) in every case was the null scenario. A pilot of the main survey was 

circulated among the staff and post graduate students o f the School of Engineering of Trinity 

College, Dublin. O f this sample group, 48 people started the survey and 32 respondents frilly 

completed it (66.7%). The demographic information results showed that the responses were not
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representative. The largest respondent group was males in the 25-34 age group. However, as it was 

a pilot o f  the main survey, it was decided that the test models could be run using the data collected. 

In order to have enough data to test that each o f the attributes could be estimated by the modelling, 

the dataset was copied to increase the number o f choice tasks being input into the model. O f the 16 

people who dropped out o f the survey having started it, 10 dropped out at the discrete choice 

experiment stage (without starting it) and another 4 dropped out during that stage. The analysis o f  

the pilot data is provided in Appendix E.
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3.5.4 An Alternative Technology 

Based on the findings o f the hterature review, that CCTV is not always the preferred option and 

there are alternative, ICT based technologies in development, it was decided to include a section in 

the survey which would assess respondents’ opinions on a security technology other than CCTV. 

As was discussed in the literature in Chapter 2, technologies other than CCTV have also been 

considered. The smartphone app was chosen as it combines panic alarm and emergency phone 

functions and is also relevant to the research into the impact o f ICT on people’s perceptions, in this 

case of using public transport. A search for “personal safety” in the iTunes App store (Apple Inc., 

2014) in April 2013 returned 72 apps. A follow-up search in December 2014 returned 119 apps, 

suggesting that the interest in apps such as these is growing. However, it should be noted that the 

apps returned in the follow-up search also included apps for safety of personal data towards the 

beginning o f the list of apps, which suggests that privacy is also a growing concern. The same 

search term used in the Google Play Store (Google, 2015) in January 2015 returned 140 apps. 

Although not all of them appeared to be personal safety apps of the kind being considered here, it 

does indicate that there is an interest in these types of apps.

The relevant attributes from the papers by Ananda Kanagaraj et al. (2013) and Ovelgonne et al. 

(2010) are shown in Table 3.8. The review of some of the personal safety apps available in the 

Apple iTunes App store (Apple Inc., 2014) at the time of April 2013 is shown in Table 3.9. It was 

necessary to conduct this search in the Apple App store on an iPhone. Some o f these features 

correspond to features in the apps studied by Ananda Kanagaraj et al. (2013) and Ovelgonne et al. 

(2010) (Table 3.8). The apps displayed a wide variety of functions; however, in order to prevent 

respondent fatigue, it was decided to use only a selection of them. The tables (3.8 and 3.9) show 

only the attributes used in the survey. The method of communication was chosen as it is a key 

consideration for a service designed to communicate an alert and location. The type of location 

data was relevant for security but also in the light of the consideration of attitudes to privacy in this 

research. Other attributes which were recurring across the apps were also considered. The ability 

of the app to activate the phone’s camera was chosen given the context of research into CCTV. 

Similarly, the monitoring o f the app was chosen for comparability to the monitoring attribute of 

the CCTV questions. Expected arrival time was chosen as it is a form of automatic trigger, in the 

context o f CCTV with alerts being one o f the other technologies being considered, this was 

included for comparison purposes. Ananda Kanagaraj et al. (2013) and Ovelgonne et al. (2010) 

refer to battery consumption in relation to tracking, so high battery consumption is included in the 

survey. Finally, as can be seen from Table 3.9, the cost of the apps varied, as the PhoneWatch 

StreetWatch app is an Irish based app, the cost for this app (€1.79) was chosen as the cost to be 

presented to survey respondents.
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The attributes o f the app to be considered in the survey are:

• Method o f communicating an emergency alert (by SNS, email or text message were 

chosen)

• Type o f location data (single point and tracking)

• Camera activation

•  The monitoring o f the app

•  Expected arrival time

•  Battery consumption

•  Cost

Table 3.8 Attributes from Cheeka (Kanagaraj et al. (2013)) and Ovelgonne et al. (2010) used in survey
Communication method Location Information Other Attributes

Personal Safety 
Apps SNS Email Text

Single
location'* Tracking

Expected 
arrival / 

Auto 
trigger

Monitored / 
data storage

Cheeka (Kanagaraj 
e ta l.,2 0 1 3 )

♦ * *

Ovelgonne et al. 
(2010)®

*
* (information 

sent to 
PSAPS)

^ In cases where an app allows for tracking o f  location, then single location is ignored in this table as 
tracking takes more infonnation.
 ̂ In the case o f  tliis app, it sends infom iation for tlie duration during which “black cat m ode” is activated, 

and ceases upon deactivation.
 ̂This paper sought to focus on a particular method for identifying contacts and protecting certain aspects o f  

privacy, as such different possible fiuictions were discussed. For tlie sake o f  consistency with the survey 
attributes, listed here are the general attributes from the survey to which tlie functions used relate.
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Table 3.9 Attributes of smartphone apps (from Apple’s iTunes “App store” (Apple Inc., 2014)) used in survey
C om m u n ication  m ethod L ocation  Inform ation o th e r  A ttributes C ost

P ersonal Safety  A pps SN S E m ail T ext
S ingle

location^
T racking

A ctivates
Cam era*

E xpected  
arrival /  A uto  

trigger

M on itored  / data  
storage

M obile  personal secu rity  system * * Free 30 day  trial

Safety  Switch"^ ♦ * ♦ Free ̂ . . .
M y Security  A pp * * * * Free

A ttack  A larm  SMS'* ♦ * Free
iW itness personal safety ♦ * * ♦ * (server) Subscrip tion

W atch O ver M e -  T he Personal 
Safety  A pp

* * ♦ * * +
Free to dow nload  

(subscrip tion  availab le  
€21 .49  for 12 m onths)

PhoneW atch  S treetW atch * * >K €1.79
G uard ian  Safety  Net'*’ ♦ Free - full version €1 .79
R ipC ord Personal S ecurity * ♦ ♦ €0.89
Panic G uard * * * ♦ * * Free
S afeK night * * D atabase storage €0 .89
IM O K  Security * ♦ * (sign  up requ ired) Free
m yG uard ian  A n g e l' ' * ♦ * (secure  w ebsite) € 0 .8 9 '-
SO S R esponse ♦ * * Free
A ntiB ully * * S torage Free
G W E N  (G lobal W om en’s 
E m pow erm ent N etw ork) A lert

* * Free

G u ard N et' ’ * € 2 .69  (+ annual fee)
M yG uard ian ♦ €1 .79
Protect-M e * Free

’ In cases w here an app  a llow s fo r track ing  o f  location , then  sing le  location  is ignored in th is table as track ing  takes m ore in form ation . 
^ T h is cou ld  be for e ither v ideo or p h o to m p h (s )
’ A pp no longer appears to  ex is t (as o f  7 ‘ January , 2015). A pp functions as listed here m ay be incom plete.

T h is app uses push no tifica tions for com m unicating  the alert 
"  M ethod  o f  com m un icating  location  is unclear (uses “audio  stream ing” ).
'■ T he cost w as €1 .79  on 7'*' January , 2015 

M ethod  o f  com m un icating  location  is unclear
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3.5.5 Survey Layout

The design o f the main survey was based on the outcomes o f the scoping survey and the pilot 

o f the main survey. The main survey was divided into 5 sections. The first section asked 

respondents about their travel habits. The second section was a discrete choice experiment 

designed to elicit respondents’ relative opinions about aspects o f  different CCTV technologies. 

The third section asked the respondents’ opinions on personal safety smartphone apps and the 

fourth section asked them about their use (or not) o f social networking. The final section o f  the 

survey asked respondents for some personal demographic information to allow for the analysis 

o f  the data. The data sought in each section are explained below. A copy o f the main survey can 

be seen in Appendix F.

I. Introduction Page 

The first page o f the survey, which was presented to respondents after they clicked on the 

survey link, was an introductory page, which thanked them for their participation and explained 

about the prize draw, which was an incentive to complete the survey fully. The aims o f  the 

survey and its layout were then explained. Finally, the contact details for the researcher were 

provided, should the respondents have any queries.

a. Transport Use

This section asked respondents about their use, or not, o f  public transport. It sought to identify 

the public transport mode (bus, train or tram) which they most frequently, or last, used in the 

last 12 months. Information was also sought on the timing and purpose o f trips made by public 

transport and the availability o f  a car as an alternative. They were also asked about the 

frequency with which they used public transport, the importance they placed on public 

transport and some questions regarding security.

Hi. Discrete Choice Experiment and Opinions on CCTV 

This part o f the survey included the discrete choice questions. As explained earlier in this

chapter, respondents were asked a number o f  questions, each o f which required them to choose 

between three security technologies under different conditions or “no CCTV” (that is, the null 

case). Subsequent to these scenario based questions, the respondents were asked some 

questions regarding their attitudes towards the technologies and privacy.

iv. Personal Safety Apps 

The fourth section o f the survey asked respondents for their opinions on personal safety apps. 

The respondents were asked about smartphone ownership and existing use o f  such apps. They 

were asked if they would consider downloading such an app for free and were then presented

with a series o f possible app attributes (please see tables 3.8 and 3.9) and asked for the impact

those attributes would have on their decision to buy the app.
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V. Social Networking Use

The respondents were then asked about their use of SNS. This was due to some of the personal 

safety apps using SNS to communicate location information (please see Tables 3.8 and 3.9), 

but also due to SNS being a prevalent medium through which people make personal 

infonnation available to others. This information was gathered to act as revealed preference 

data in terms of respondents’ interactions with technologies which involve inputting their data.

vf. Demographic Information

The final section o f the survey asked respondents for their socio-demographic information. 

This included gender, age group, the highest level of education attained, income and some 

questions regarding their area o f residence. This was to allow analysis of the survey results in 

the context of the sample population.

3.6 Sample Size Required
Based on the population calculations from (Dillman, 2000) (Equation 2), and the assumed 

parameter values (as outlined below), the sample size required for this study is 385 

respondents.

• Ng is the sample size required for the survey, given the assumptions below.

• Np is the size of the population being sampled. From the 2011 census (Central 

Statistics Office (CSO), 2013), the number o f people in the Greater Dublin Area and 

Louth, aged 15 or over, is 1,927,053.

•  p represents the level of variation in responses from the sample relating to the given 

topic, assuming a binary response (“yes/no”). A value o f 0.5 for p assumes the 

maximum variance (50% will choose yes, and 50% no). Therefore p =  0.5 was chosen 

to allow a conservative estimation (Schaefer et al., 1990).

• fi is the amount o f sampling error being allowed for (the sample size must be 

sufficient so that the estimations drawn from it are accurate to within ±B “units” o f the 

true value (Schaefer et al., 1990). In this case it is assumed to be ±5%.

• C is the relevant Z statistic for the confidence level chosen. For a confidence level of 

95% C =  1.96.

( N p ) ( p ) ( l - p )

Equation 2
Where:
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3.6.1 Data Collection 

The main methods o f gathering responses to the survey would be face-to-face (which would 

have sim ilar difficulties to the focus group method in terms o f geographical dispersion o f the 

respondents), distributing the survey by post or web based survey. Given the limitations o f the 

face-to-face collection method, it was discounted straight away. Regarding postal and web 

based data collection methods, web based methods allow faster data collection and control o f  

the filtering o f  questions (Bryman, 2012). There is also the chance to include prompts for 

respondents and reduce the instances of m issing data through requiring answers in certain 

fields. Bryman (2012) also states that web based surveys can lead to better data accuracy due to 

the data entry being automated, which also contributes to the efficiency o f the method due to 

the elim ination o f data entry by the researcher. The disadvantages are the possibility o f lower 

response rates to a web based survey (Bryman, 2012), difficulties with sampling populations 

with little or no access to or use o f the internet, and the risk o f  a respondent completing the 

survey multiple times (Bryman, 2012). Efforts can be made to check the sample for duplicate 

responses, including checking for a combination o f duplicate IP addresses and email addresses. 

The issue regarding the inaccessible populations is a concern, especially regarding the level o f  

internet usage among those in the 65 years or over category. However, this is the main concern 

regarding the web based collection method. In all other regards, the speed and efficiency o f the 

data collection from a geographically dispersed sample population means that it is the most 

appropriate method o f data collection. This approach has been used in previous research, 

including the paper by Patil et al (2014) on security and privacy, in the case o f the pilot study 

from Denmark included in the analysis.

In order to gather the respondent sample for the survey, a research company, Delve Research*'^, 

was engaged. This company has panels o f  respondents who are offered the chance to be entered 

into a draw by completing the survey. In order to ensure a sufficient sample size could be 

collected, the research company coordinated the recruitment o f the required sample from both 

their own panels and an external panel. Panel A was Delve Research’s own panel; this 

consisted o f  respondents who had provided Delve research with their gender, age, location and 

employment information. These details for Panel A are shown below in Table 3.10. Panel B 

was also recruited directly by Delve Research; however, these respondents have opted to jo in  

the panel without providing all the same demographic information as Panel A. The gender 

breakdown o f  Panel B is “40% male and 60% female” . Panel C was an external panel (that is a 

partner company to Delve research recruited the sample), and so once again only gender was 

provided, (it was also “40% male and 60% female”). However, all responses counted for the 

survey in this thesis had to complete a demographic information section in order to complete 

the survey, and therefore the required information for all respondents will have been provided

Delve Research, market research agency, Kildorrery, Co Cork, Ireland

63



Chapter 3

in the survey. The panel to which the respondents belonged was relevant only to Delve 

Research in recruiting an adequate sample, and the dates they sent out the invitations. A 

respondent’s panel membership is not recorded as part o f the data collection and will not form 

part of the analysis of the responses.

The recruitment of people to the panels was described by Delve Research as follows:

"Panellists have been recruited using multiple channels, both online and 
offline. Online includes Facebook promotions, purchased lead generation 
and direct email "refer a friend" campaigns. In the early stages o f  panel 
development offline activity consisted o f on street leaflet distribution and 
PR ” (Delve Research, 2014).

Table 3.10 Demographic information for Panel A

Gender Male - 35%
Female - 65%

Age group

18-30-19%
31-45-43%
46-60 -  28%
Over 6 0 -  10%

Location

Dublin - 32%
Leinster ex Dublin - 23%
Munster - 28%
Connacht - 11%
Ulster - 6'^

Employment
In employment - 51 %
Not in employment - 49%'*’

The panellists were contacted by Delve research about participation in the Transport Security 

Survey for this thesis. The text of the generic invitation and reminder emails can be seen in 

Appendix G. The survey was also promoted on Facebook, with posts on the 29'*’ and 30''' o f 

January 2014.

Subsequent to the completion of this data collection, it was discovered that in one version of 

the survey (version C), the Scenario 3 choice sets for the discrete choice section had been 

duplicated from another version (version A). This meant that the version C choice sets for 

Scenario 3 had not been presented to any respondents, while the version A choice sets for 

Scenario 3 had been presented twice. In order to account for this, a second data collection 

period was run using only the version C survey, but this time with the correct choice sets for 

Scenario 3. The responses were collected from a new sample by posting an advertisement on 

the web noticeboard o f Trinity College Dublin; a copy of the notice can be seen in Appendix H.

Monaghan, Cavan and Donegal.
Includes job seekers, homemakers, students, retired etc.
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3.7 Modelling of Response Data

This section presents the methods that will be used to analyse the response data from the 

survey. The modelling o f the discrete choice results will first be explained in Section 3.5.1, 

followed by cluster analysis and dimension reduction in Sections 3.5.2 and 3.5.3. The method 

for analysing the phone app data will then be presented in Section 3.5.4.

3.7.1 Discrete Choice Modelling 

The discrete choice models relate “choice behaviour” to Random Utility Models (RUMs) 

(Louviere et al., 2000). From Train (2003), RUMs are based on the principle that, for a person 

making a choice, each alternative they could choose will yield a specific profit (or “utility”), a 

function U. This individual will opt for the “alternative that provides the greatest utility”. Only 

this individual knows what the utility for each alternative is. An observer can only know “some 

attributes o f the alternatives”. The observed attributes can be related to the individual’s utility 

by a function, V. The individual’s utility can be expressed as a combination of V, the observed 

factors, and e, where e represents the unobservable factors which influence the individual’s 

utility (although e “ is defined relative to a researcher’s representation of that choice situation” 

(Train, 2003)). Therefore, for an individual «, choosing between J  alternatives, the utility of 

one alternative/  (j = 1,..., J) is given by:

U . = u . 4- p .^ n j   ̂nj ~ ^nj

Equation 3 (Train, 2003).

It is assumed that the individual will choose the alternative to which they attach the most utility 

(Louviere et al., 2000; Train, 2003; Greene, 2010). As the term is unobservable, it is 

assumed to be random. The probability that the individual n will choose alternative i over all 

others is:

Pni — PTOb{lJfii >  U ^ j V j  ^  i )

... =  P ro b {e n j  -  £ni < K i  -  K j  V; ^  t)

Equation 4 (Train, 2003)

The main models used are:

1) Logit. This model assumes the unobserved utility, is independently and identically 

distributed (iid) extreme value. “The unobserved factors are [assumed to be]
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uncorrelated over alternatives, as well as having the same variance for all alternatives” 

(Train, 2003).

2) Generalized extreme value (GEV) models. These models “are based... on a 

generalization of the extreme-value distribution”. These models allow “correlations 

over alternatives” to exist. Nested Logit is a member of the GEV family. It allows for 

equal correlation to exist within groups o f factors, but not between them. When no 

correlation exists, a GEV model “collapses to the logit model” (Train, 2003).

3) Probit models. These models assume that all “unobserved factors” are normally 

distributed. =  ( ^ n i - ~  N( 0 , f i y \  “With a full covariance matrix il, any 

pattern o f correlation and heteroskedasticity can be accommodated” (Train, 2003). This 

accommodation o f correlations is the main advantage o f probits; however, the 

assumption of normal distribution of the “unobserved factors” is a drawback (Train, 

2003).

4) M ixed logit. This model “allows the unobserved factors to follow any distribution” 

(Train, 2003).

Whichever model is chosen, it is the relative utility between alternatives which is measured 

(Train, 2003). Logit models are used in this thesis, as they are prevalent in applied transport 

research (for example Choo and Mokhtarian (2005); Cantwell et al. (2009); Schwanen and 

Mokhtarian (2005), Beetham (2014)), indicating their acceptability as an appropriate modelling 

tool. Logit models are also “quick and easy” to estimate “and there are many packages 

available for the estimation o f logit-type models" (Seddighi, 2012).

The equation for the observable utility is (from Hensher et al. (2005)):

Vi =  Poi +  +  2̂if{X2i) +  -  +

Equation 5 (from Hensher et al. (2005))
Where:

Poi is the alternative specific constant (ASC), which corresponds to the average impact the 

factors omitted from the model have on the utility for that alternative (Train, 2003, Hensher et 

al., 2005). As relative utility is what is measured, the absolute values o f the ASCs do not count, 

whereas differences between them do (Train, 2003).

Piii are the weights applied to each of the attributes (Hensher et al., 2005), and

are the attributes included in the model ( /( )  is used to represent that the attributes do 

not have to be linear) (Hensher et al., 2005).

The strength of the models is judged based on their relative values for the Log-likelihood 

function, the Akaike Information Criterion and the values for the pseudo-R^ and adjusted
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pseudo-R^ reported with the models in NL0GIT5. As a MNL is non-linear, the standard R ' 

used for linear regression is not suitable. Hence, a pseudo-R" measure is used (Hensher et al., 

2005). From (Hensher et al., 2005) the pseudo R  ̂used in NLOGIT is:

Estimated model
^ = 1 - 7 7 -------------------------------^ ^ n o  coeffic ients

Equation 6

For the purposes of comparing models, the model with the higher pseudo-R^ value “is the 

model with the greater likelihood” (Institute for Digital Research and Education, 2013). The 

adjusted pseudo-R^ will penalise a model which has “too many predictors” (Institute for Digital 

Research and Education, 2013).

The Akaike Information Criterion (AIC) penalises a model which has become too complicated 

(that is, it has too many parameters) (Akaike, 1998, Dahyout, 2012). It is defined as:

AIC = —21og(L) +  2m

Equation 7 (Dahyout, 2012)

Where: L is “the likelihood of the data within a certain model” and m “is the number of 

parameters” (Dahyout, 2012). The lower the AIC for a model is, the better the model (Agresti, 

2013; Dahyout, 2012).

The parameters in the MNL models are estimated using Maximum Likelihood Estimation 

(MLE). A likelihood function o f a set of responses is the set’s probability “treated as a function 

o f the unknown parameter”. The value for the parameter at which that fiinction is maximised is 

the maximum likelihood estimate. “This is the parameter value under which the data observed 

have the highest probability o f occurrence” (Agresti, 2013).

3.7.2 Cluster Analysis 

In order to test the validity o f using SNS data as revealed preference data for privacy 

behaviours and technology engagement, the respondent data were grouped based on their 

responses to the SNS section o f the survey. The cluster analysis serves a second function in the 

modelling in allowing the complexity of subsequent models to be reduced and it aims to reduce 

the risk of multicollinearity. Data is judged similar or dissimilar depending on the distance 

between them, “Objects with smaller distances between one another are more similar, whereas 

objects with larger distances are more dissimilar” (Mooi and Sarstedt, 2011).

As Euclidean distance can only be used to establish the distance between objects o f continuous 

variables and the data for the study is categorical, log-likelihood was used as the basis for
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measuring the distances (M ooi and Sarstedt, 2011). This method was proposed by Chiu et al. 

(2001) and takes the “distance between two clusters” as being equal to “the decrease in log- 

likelihood function as a result o f merging” . As the two-step cluster method involves a “pre

clustering” phase, the exact number o f clusters does not need to be specified before the 

procedure begins (Chiu et al., 2001; Mooi and Sarstedt, 2011). Two-step cluster analysis (see 

Chiu et al. (2001) and Mooi and Sarstedt (2011)) suits the needs o f  this study, as the grouping 

o f respondents based on their revealed preference data is an exploratory step in this analysis.

3.7.3 Dimension Reduction

Given the volume o f  data would be much greater in the case o f  the main survey compared to 

the sample in the pilot, it was anticipated that the number o f variables resulting from the SNS 

related questions would be impractically large for clustering. M ooi and Sarstedt (2011) warn 

against using too many variables for the number o f  cases being clustered. On foot o f  this, it was 

decided to conduct dimension reduction on the variables before clustering.

Firstly, the variables resulting from the questions on SNS use can be divided into two groups. 

The first group is the range o f options presented to respondents in the question regarding the 

data they input into their SNS accounts (Figure 3.4). This question resulted in 18 binary 

variables, and an “other” variable. For the purposes o f modelling the standard inputs, the 18 

variables, excluding the “other” category will be used. HCA was chosen to identify groups 

(Mooi and Sarstedt, 2011) within these 18 variables by looking at similarities between the 

variables (as opposed to grouping the respondents). Once any groups have been identified using 

HCA, MCA (Greenacre, 2007) will be used to create composite variables for use in the cluster 

analysis. Several ways o f considering M CA exist in the literature (Blasius et al., 2009; 

Greenacre, 2007). The approach used by SPSS is referred to as “homogeneity analysis”, and is 

based on the correlation o f the categories chosen for each variable by each respondent (IBM 

Corporation, 2011; Greenacre, 2007). M CA involves finding “scale values” for the variable 

categories (in this instance the variables are binary, but it can be used on categorical variables) 

so that the correlation between “the variables and their sum (or average)” is optimised. The 

average square o f  the correlation is called the “item score” (Greenacre, 2007). The analysis 

results in “dimensions” which describe underlying structures to the information analysed, if  any 

exist.

The usefulness o f  dimension reduction is anticipated for the variables stemming from the 

question on which types o f  information respondents input into their SNS accounts, as the 

different inputs could be associated with different types o f networking use. For example, an 

association would be expected between the inputs related to business use, such as current and 

previous job  information. The dimension reduction will explore the possibility that the inputs 

can be grouped into dimensions, reducing the number o f  individual variables used in the
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clustering o f  respondents. The resulting dimensions, if  sufficiently reliable'^, will be used in the 

form o f composite variables for the cluster analysis, reducing the number o f  variables used in 

the clustering process.

4c48. Wtiich of the following picccs of personal data have you input into your social network accounts? (Please tick all data that you have 
put into th ese  accounts, whether they can be viewed by the public or not)

Your nam e

U pdates wrth your current locabon 

Your email ad d ress

Your finanaal details (crediideCMt carcVoank details)

Your relationship / mantal status 

Your interests

Information about your education and training histor>

Your moCHie phone num ber 

The location of your workplace 

Password(s>

Other (p lease specify)

Your date of birth 

Your image
A t
Your hometown 

Your contacts 

Previous employment 

Your current job 

our hom e ad d ress  

Your employer 

Other

□
Figure 3.4 Question on data input for respondents who indicated that they have at least one SNS account

3.7.4 Responses to Personal Security App 

Stepwise binary logistic regression will be used to model the results o f  this question for the 

main survey sample. According to Agresti (2013), logistic regression for binary dependent 

variables “has become the standard model for analysing the effects o f  explanatory variables” 

and it is described as “the most important model for categorical response data” (Agresti, 2013). 

Logistic regression is a generalized linear model, which allows the modelling in linear form o f 

“nonnormal response distributions”. In the case o f this thesis, it provides “a linear model for the 

log odds (logit) transformation o f a binomial parameter” (Agresti, 2013). The model takes the 

form:

P{Y = 1 \ X  = x )
exp ( a  +  p x )

1 +  exp ( a  4- /?x)

Equation 8 adapted from Agresti (2013)

Where:

P ( Y  =  1 I X =  x ) = the probability o f outcome Y=1 occurring given X =  a:, Y is the dependent 
variable and X is a predictor variable;

a  = the “intercept parameter”;

(3 is related to the change in probability associated with a unit change in x (all else remaining 
unchanged). That is “The odds multiply by for every 1-unit increase in x” .

The assessment of which will be based on Cronbach’s Alpha, as explained by Greenacre (2007) and 
employed by Anable (2005) and Pronello and Caniusso (2011).
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Stepwise regression can be run either forwards or backwards. With forward methods, the model 

is evaluated at each step. The variable which best improves the fit and has a significance to the 

model above a set threshold (if any such variable exists among those entered) is added to the 

model until no more variables improve the fit sufficiently, or no more variables are above the 

threshold. In backward methods, all o f  the variables are added to the model in the first step and 

at each step the variable with lowest significance, and which causes the smallest degradation o f 

the model fit, is removed until the removal o f  any more variables would cause a significant 

deterioration in the model fit (Field, 2009; Agresti, 2013). Both Field (2009) and Agresti 

(2013) urge caution with stepwise methods as regards the choice o f  variables for inclusion in 

the model. However, they both mention the method as being appropriate to exploratory 

analysis. Agresti (2013) acknowledges that some statisticians prefer backward elimination over 

forward selection, feeling it safer to delete terms from an overly complex model than to add 

terms to an overly simple one. Field (2009) states that forward methods have a higher risk o f 

omitting a variable “that does in fact predict the outcome” . Field (2009) also recommends the 

use o f the Likelihood Ratio for comparing the models at each step. Taking these considerations 

into account, backward elimination using the Likelihood Ratio will be the method employed for 

this thesis.

3.8 Summary

In summary, the preliminary research conducted using a scoping survey contributed to the 

design o f the main survey. Following on from the analysis o f  the responses to the pilot o f the 

main survey, the data collected from the main survey will be analysed using a combination of 

MCA, clustering analysis, discrete choice analysis, hypothesis tests and stepwise logistic 

regression. Interviews with security personnel o f  the two ADDPRIV end user organisations 

(SEA and Renfe Operadora) will also be conducted.
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4 Transport Organisation Operational Practices 

4.1 Introduction

There are many issues to be considered when conducting research into any type o f CCTV. 

Research such as that conducted by, for example, Norris and Armstrong (1999a, 1999b), and 

Neyland (2006) has contributed to the discourse on privacy and CCTV in society; while others, 

such as Agustina and Galdon Clavell (2011) and Coudert (2009, 2010), have studied the issues 

from the perspective o f  the law. The ADDPRIV FP7 project aimed to develop a system for 

CCTV which has event detection and route reconstruction ftinctions. The intention o f the 

ADDPRIV system is that CCTV footage which is involved in the detection o f an event or a 

route reconstruction will be retained, allowing footage that is not considered “relevant” to 

security to be deleted. The purpose o f the research presented in this chapter is to investigate the 

practical implications o f implementing the ADDPRIV solution in a transport end user 

organisation. The end users represented on the ADDPRIV consortium were Renfe Operadora, 

Spain and SEA Aeroporti di Milano, Italy. The ADDPRIV system was installed in Linate 

Airport, Milan, in order to test it in real life scenarios. The results o f  the tests were detailed in 

ADDPRIV Deliverable 5.4 (HP, 2013). The research conducted for this thesis sought to analyse 

how the end user organisations currently use CCTV technology as part o f their operations and 

what the roles o f  the CCTV operators are. Once the ADDPRIV prototype was operational, the 

system was demonstrated to personnel from both organisations. Their feedback was sought on 

how, or if, they thought the system could be implemented in their organisation, and what 

adjustm ents may be necessary both to the system and within the organisation itself if  the 

ADDPRIV system were to be implemented successfully.

Section 4.2 o f  this chapter explains the information gathered from the two end user 

organisations, SEA and Renfe, about the current working practices within each organisation. 

Section 4.3 details the system interface and the demonstrations conducted to gather feedback on 

the ADDPRIV system from personnel within the organisations. The discussion o f the system at 

the final meeting o f  the End U sers’ Advisory Board is also included in this section. Finally, the 

results o f  the feedback are summarised and discussed in Section 4.4, where the resulting 

conclusions for the work are drawn. A summary o f  the chapter is included in Section 4.5.

Due to the sensitive nature o f  the information being discussed (organisations’ security 

procedures) and the relatively small number o f  respondents involved in each company, the 

informed consent form assured respondents that their words would be anonymous. Identifying 

the role o f the respondent would essentially identify the respondent. However, as the interest o f 

this research was the organisations’ procedures and the implementation o f the systems, rather 

than an examination o f individuals’ working practices, it was decided that it was acceptable not
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to identify the interviewees in the reporting. In both the preliminary interviews and the 

demonstrations the views o f  security managers and CCTV operators were gathered. There were 

additional views gathered where possible and appropriate, for example a security guard who 

patrolled the airport terminal was interviewed as part o f  the prelim inary interviews at SEA, to 

identify how the control room interacted with the patrol personnel. However as that individual 

would not interact with the ADDPRFV system if  it were installed, they were not included in the 

demonstration o f the system. The results here have been reported with regard to the operations 

o f  the organisations and anonymised for the sake o f  confidentiality.

4.2 Current Organisation Practices

As explained in Chapter 3, during the integration phase o f  the ADDPRFV project, 

demonstrations o f  the technology were conducted for employees o f  the two end user 

organisations to gather their feedback on how the system would integrate with their jobs, and 

the responsibilities the organisations have. In order to be able to gauge what impact the 

introduction o f the ADDPRIV technology would have on the organisational practices o f the 

end users, and vice versa, it was necessary first to gather information on how the organisations 

currently operate. This section explains the results obtained.

4.2.1 Outcomes o f SEA interviews

This section describes the results o f the pre-implementation interviews conducted with the two 

end user organisations. The descriptions in this section o f the working practices of the 

organisations are based on the responses received. Interviews were conducted with five 

members o f the security team in SEA, two in supervisor or manager roles, two operators and 

one security guard. The interviews were carried out in September 2012. The interviews lasted 

different lengths o f  time, depending on how much the respondents had to consider, the longest 

o f  which was approximately h a lf an hour.

i. Current Situation and Policies 

In the SEA control room, the operators’ primary concern is safety within the airport, as 

opposed to security, which is dealt with by the police. The police have access to the same 

cameras as the control room operators, and more. The control room operators have no control 

over the cameras (Pan, Tilt, and Zoom); they only see the images from them, while the police 

department can control the position o f  some cameras. The SEA control room has two large 

screens displaying the camera images. All o f the footage from the cameras to which SEA have 

access is displayed. The screen is split to show all the camera feeds, to which SEA have access, 

at once. The position on the screen cannot be changed by the control room operators. They can 

request the Information Technology (IT) department to make changes if  necessary, however, 

one respondent remarked that, for the purposes for which SEA require the CCTV in this control 

room, the current set up is sufficient. The main purpose o f  the CCTV monitoring in the control
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room is to detect “when the queue is growing” . Another respondent described the CCTV 

system in the control room as:

“They are doing passive monitoring, there is nothing indicating that on one 
o f those cameras there is some baggage unattended so they can start the 
procedure. The procedure starts only when they receive a ca ll...In  some 
cases they can ask for the security guard to go and check if  they can identify 
unattended luggage” .

Apart from the monitoring o f  queues in the departures area o f the airport, the responsibilities o f 

the control room operators involve responding to the requests and alerts received in the control 

room through various means, coordinating with the police control room in the case o f an 

emergency and the issuing o f  temporary identification badges for visitors. In the case o f an 

emergency, if, for example, technicians or mechanics require access to a restricted area, then 

the operators issue them with the requisite visitor badge.

“ ... they are the front line to react if  an emergency occurs... no m atter if they 
are seeing the crew that is going to be directed on the field or they are 
receiving a call from the police or from any other entities, airport 
au thorities...”

The operators handle requests from aircraft, for example if  the loading or unloading o f cargo 

requires supervision; valuables need to be escorted, or a particular aircraft requires a security 

guard. The operators are in contact with the airside manager to ensure all such requirements are 

fulfilled. However, the actual airside activity that is the subject o f  the request is not managed by 

the control room. If the operators observe a queue developing in the departures area, they also 

contact the relevant person in charge.

Regarding the safety o f  the airport, the control room is where the safety systems are based. 

These systems include the anti-fire systems, the emergency phones from the escalators and 

elevators, the emergency buttons in the elevators and the TAM TAM , which is a system used to 

connect all entities in the airport who are involved in an emergency situation. If it starts ringing, 

the control room operators “know exactly who has to be contacted and if  it is an exercise or if  it 

is a real incident” .

The video footage from the cameras is retained in a digital recording system for one week. It is 

then deleted automatically, unless it is being used in an investigation or is the subject o f  a 

request by the authorities. In such cases the relevant footage is extracted from the system and 

stored separately, and the one week time limit does not apply. Figure 4.1 contains a summary 

o f the activities of the SEA control room.
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//. Training

The SEA control room operators are provided with training in relation to the operation o f the 

systems installed in the control room. They receive training in both the technical operation o f 

the control room systems and the response procedures for the different alerts they may receive. 

They learn about the access control system for the CCTV (into which all the CCTV systems 

and the system monitoring the emergency gates are connected). Retraining occurs when new 

technology is installed. While they can report what they observe, if  they observe something 

suspicious; it is not part o f their training because their main tasks are crowd control and 

responding to any emergency alarm received in the control room. Retraining occurs on the job, 

or if  there is new equipment introduced into the control room. There is also training for 

everyone working in the airport in how to react in an emergency, ensuring that the correct 

information is relayed to all parties in the case o f an emergency, and evacuation, to which the 

conffol room are “the front line to react” .

Regarding access management, a policy has also been distributed to the company by the IT 

department, not only in relation to security, but also regarding the correct use o f the systems 

and their passwords. This is a general policy relating to the correct use o f  all databases and 

systems.

Hi. Incidents

As previously mentioned, one o f  the principal priorities for the control room is crowd control; 

the main thing the SEA control room operators monitor on the CCTV is the build-up o f queues 

o f  passengers, in the departures area, which is open from 4:30am to l();3()pm. The control room 

is the central point for all the safety alarm systems in the airport, including anti fire. There are 

also cameras inside the elevators for safety reasons. The CCTV system in the control room 

does not have any automated event detection.

In an event that the control room operators receive an alarm or notification o f some incident 

(for example if  a security guard sees abandoned luggage and contacts the control room), the 

operators follow procedure and contact the airport police. It is also possible that they could 

receive information by phone or email from another source, in which case the operators will 

also contact the police. When the operators call the police to a situation, they also call the SEA 

security personnel to attend. In the case o f a piece o f  abandoned luggage, once the security 

threat has been dealt with, the customs officials will also be involved.

The primary mode o f communication with the police is by phone. The police are guaranteed to 

respond in the case o f being alerted or contacted by an operator from the SEA control room. 

The operators first call their person in charge, who will contact the police. This establishes a
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link between the police and the control room. They could also receive information from the 

operations department, in which case the control room contact the police.

There are no criteria by which a reaction to an incident is measured as being successfiil. If there 

is an incident, the police report back that they have “checked the situation” . If there is no 

incident the police will not call, “in the case o f security the police has the priority in acting” . In 

some cases, if  SEA requests it, the police will provide feedback after an incident.

IV. Review and Accountability Procedures

The police are the only ones who review the video footage. The control room operators are not 

entitled to do this. The operators have access to the ID badge database to issue temporary ID 

badges, but they do not have access to any sensitive information or the archived video footage. 

The operators are monitoring the CCTV footage in real time only and are being supervised.

In the case o f an incident occurring, in general, they produce a report themselves, without 

collaboration with others. However, depending on the emergency or the incident in question, 

the operators can ask for a copy o f the police report, or vice-versa “so they can match all the 

things and complete their reports” . There is one report o f the office activities completed for the 

entire office. Each operator does not complete their own version and the entries in the report 

are anonymous. However, the time o f the entry will give an indication o f who was on duty in 

the control room when it was made. The report is a pre-set paper form, which they must 

complete. The information recorded in the log is related to all the activities carried out on a 

certain date. For example, the escorting o f valuables, or diplomatic materials, hazardous 

(radioactive) cargo; flights and risk control, any security checks conducted; escorting baggage 

from the Bag Holding System (BHS) to the aircraft; x-raying o f  goods for the airport which are 

for storage inside the terminal; escorting o f ammunition; patrols o f  the airport and any type o f 

interventions, such as in the case o f  abandoned luggage or a spillage.

In terms o f  accessing the ID badge database, each operator has a password for accessing the 

database and the security manager can check the use o f  the database. There is no procedure in 

place in the security department to detect data breaches; this is managed by the IT department. 

The security manager also reviews the surveillance logs; “access to the access control system, 

the system for the alarm s,... the elevators,... escalators” are reviewed.

The control room systems are reviewed with regard to the airport’s requirements and the needs 

o f  the “airport operators” . For example, in the case that another department requests the 

addition o f a camera to the system, (for example the airport police), and then the security 

manager will be involved, as will the IT department (to ensure “compatibility o f  the additional 

camera to the system”). A working group is then established to assess the requirement for the 

additional equipment. The system is not audited by an external authority, such as a data
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protection authority; although there is a certification body. The respondent who mentioned this 

felt that this body did not go into as much detail.

V. Suggested Improvements

At the end o f the interview, the respondents were each asked how they felt the current system 

could be improved. This section outlines some o f  the suggestions made by the respondents.

• M ore pro-active roles: One respondent felt that the roles o f the CCTV operators could 

be expanded to be more pro-active in terms o f  intervention in, or reaction to, an 

emergency event. The respondent stated that a new National Security Plan was moving 

in this direction anyway. While he anticipated that the operators still would not be 

authorised to view recorded footage, they would be more active in responding to an 

event. He envisaged that a system such as that being studied would aid with their being 

more pro-active through the introduction o f alarms into the control room. Another 

respondent echoed this when he said that the system could be improved if  they had 

“more possibility to intervene on the cameras” . They would like to have “more 

activities” in order to be able to provide better support to the police.

• Another respondent was in favour o f more cameras being used, “every day, every 

m om ent” . He felt that more cameras would help with reconstructing routes, tracking o f 

passengers or objects and identifying person / people responsible for a particular 

action.

•  Another respondent felt that the staff should be considered before the equipment. The 

respondent said that even if the camera “do[es] its job, it’s still only a camera” .

•  It should also be noted that one respondent felt that there was no improvement 

necessary, as their relationships with the police and other authorities in the airport are 

good. He felt that as they are constantly co-operating with the police, there was nothing 

in need o f improvement.
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4.2.2 Outcomes o f Renfe Inten’iews

This section o f  the chapter details the results o f the interviews conducted with Renfe security 

personnel. The personnel interviewed worked both in the CECON (Centro de Control y 

Coordinacion) control room itself and on the CCTV system used by Renfe to m onitor the 

facilities for which they have responsibility. Four security personnel were interviewed in Renfe, 

2 technicians with different responsibilities, a CCTV operator and the co-ordinator o f the 

CECON, a central control centre. The interviews lasted between half an hour to an hour. As 

with the interviews in Milan, it was dependent on the respondent.

i. Current Situation and Policies 

In Renfe, the stations are monitored remotely from the CECON. The CECON visited for the 

research in this thesis is responsible for remotely monitoring Cercanias stations under Renfe’s 

management. There are 8400 analogue cameras and 55 digital. In 2011, 658 incidents were 

recorded in the CCTV logs and 402 o f these were acted upon by law enforcement. The control 

room operators are trying to m onitor the security o f  people in the stations (both passengers and 

employees) and the security o f  the facilities. The threats that will cause a risk to the passengers 

are prioritised. Passengers’ safety is considered from two perspectives; firstly, their personal 

security throughout the rail system is monitored, to protect them from threats such as theft and 

aggression from others. Secondly, their safety from the perspective o f  the facilities, that is, that 

the facilities are sufficiently maintained such that they will not be the cause o f some incident 

(for example a person falling on damaged stairways). With regard to protecting the facilities, 

the operators are seeking to protect the technology, prevent against vandalism and protect the 

facilities such as the ticket machines and offices (which contain cash). In terms o f pre-empting 

any risks, the ability to follow a subject between cameras is considered important, as one 

respondent explained: “when you have one risk, you can anticipate another” . Information 

gathered with this technology can then be relayed to the security guards or to the police.

The setup o f  the cameras is carried out by technicians. Any actions in the system are logged 

digitally and this log is running at the same time as the recorder. A manual log exists separately 

so that if  a technician is present and observes something, they can record it.

The operators have an application which contains alarms. An incident may also be brought to 

their attention by a call from a passenger or from a security guard. There are “seismic alarm s” 

and they can receive alarms from “maybe one o f  the ticket sales office” . They also have anti- 

intrusion alarms and technical alarms. The operators monitor the general security for the 

facilities that are under Renfe’s management, making sure the installations are in order and that 

there are not, for example, “suspicious” people hanging around. However, watching the CCTV 

to detect incidents is not their main task. They m onitor the CCTV to check the system is 

working correctly and keep a watch out for security related incidents, for example suspicious
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persons, those who are not travelling on the trains. The operators take the appearance and 

attitude o f the person into account. The cameras are viewed in real time, however, all cameras 

are not constantly being monitored, as there are too many cameras for this to be feasible, and 

the operators have other duties. The operators would be aware o f particular black spots in a 

station and so they could choose to focus on the cameras located in those places. They could 

also receive an indication from the police as to where they will be and so they could monitor 

the relevant cameras. If a report o f  a particular incident is received then they can select to 

monitor the cameras from that location.

The operators have different roles in the control room. One operator could be assigned to 

dealing with the alarms and they would have to decide if  it was a real or false alarm. Another 

operator would be watching the cameras, looking out for faults in the system and, in the case o f 

an incident being detected, following it on the cameras, trying to resolve it and putting in train 

the correct response procedures. There is also a control room manager. The m anager may be 

involved with the more serious incidents which could occur, and they are responsible for 

coordinating the different operators’ roles and activities. The manager also has to inform 

management and the higher levels o f the organisation about what is happening.

What appears in the video wall can be influenced from within the CECON. For example, if  the 

control receives a report o f  an incident, like aggressive behaviour, they can call up the footage 

from the relevant cameras on the video wall and monitor the situation. W hich footage is visible 

on the wall and the arrangement o f  the screens is decided by the control centre chief. The 

configuration o f the screens on the wall is altered to suit whatever situation they are in at the 

time, for example, if  an incident has occurred, they may try to watch that location. They 

currently have some movable cameras which allow a subject to be followed, but which do not 

have tracking. The zoom functions are considered important “specifically when you need to 

find some detail, and basically for identification” . The pan and tilt functions o f  cameras allow 

them to cover a greater area with one camera than is the case with a fixed camera. Currently, 

the majority o f  cameras are fixed, however. There are currently no alarms triggered from the 

CCTV footage. The video footage from all cameras, whether they are digital or analogue, is 

digitally recorded.

The operators can view the footage in real time, but they do not have access to the recorded 

video and they cannot extract any video. However, a m ember o f  the operations staff may 

request that an operator view a section o f footage, for example, to verify what was extracted.

Regarding the police, they cannot connect to the CCTV system remotely, if  they wish to view 

the footage in real time. They must come to the control centre and formally request to be given 

access to the room in which case they are allowed access to the control room to see the live
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footage, but they have no access to the recorded video. The poHce must sign a confidentiality 

form in order to access the CECON and view the live video feeds. Visitors to the building must 

provide identification at the main entrance, and there is CCTV in the building. The 

identification badges are also used to open doors, allowing for a record.

The system is set so that footage is stored for a period o f  30 days, after which it is recorded 

over. The system could be set up to store certain footage separately, but that would still be 

subject to the 30 day limit, and there would be a risk that the operators would omit to delete the 

separately stored footage, so this ftinction is not used. If  the police make an official request for 

footage, it is reviewed, to see if that footage is within the previous 30 days. If it is not, then they 

cannot give anything to the police. If it is and the police request that video be extracted, then 

they are given a copy o f that footage. However, all footage, including that which has been the 

subject o f  an extraction for the police, will be deleted after 30 days. The information must also 

be erased from the computer used to make the extraction from the system. Figure 4.2 contains a 

summary o f the Renfe control room activities.
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II. Training

The CCTV operators’ training involves the technical aspects o f their job. They are also given 

instruction on how to react in the event o f  certain incidents, based on the prior experience o f 

Renfe. Based on previous experiences, or information from the police, the operators can also be 

instructed to look out for certain things or people and how certain events could unfold. They 

are taught when to move the camera and when to zoom in, or not. The operators are also given 

“some rules o f  the risk they should anticipate”, how to apply the rules and how to try to p re

empt a situation (to avoid it) using the CCTV. They are also instructed on making a decision 

when information is received from a caller. Small changes are occasionally introduced into 

what the operators are doing in order to avoid fatigue or familiarity with the routine causing 

their attention to slip.

Hi. Incidents

The work o f the control room is “dynam ic” . The protocols for reacting to different events 

evolve constantly and so it is important they keep updating their information, to ensure that 

they take the right course o f action.

The operators are monitoring the security o f people (both employees and passengers) and o f  the 

facilities. The type o f security used (cameras, alarms, security personnel) is dependent on the 

level o f  risk (“major, minor, continuous”). W hen an incident then occurs, they combine all the 

information they have from across the video systems, “from the police, from the travellers,... 

from the workers that are in the station or driving the trains” . From the perspective o f 

protecting the passengers, they look to ensure their security throughout the system, including in 

stations and on trains. As stated in Section 2.3.1, the risks they are looking out for broadly fall 

into two categories: 1) risks to the passengers from other people, for example the risk that they 

could be the victim o f theft or aggression, or illegal trading, and 2) risks to individuals due to 

something wrong with the facilities themselves. For example the risk o f  slips, trips or falls due 

to broken installations in the station (like stairs). Incidents which involve the passengers are 

deemed to be the most important in terms o f monitoring the system. Using the technology they 

have, they try to protect the facilities from vandalism and to protect the ticket machines and 

offices where there is money. It was also highlighted that while the efforts in security are 

intended to protect people and facilities, they are also aimed at reassuring passengers, 

engendering their trust, that it is safe to travel in these facilities and protecting the com pany’s 

image.

The ability to track people between cameras is considered very important to the operators. It 

allows them to watch a situation, or risk, and to anticipate if  a further risk may unfold, allowing 

them to take the necessary action. They can also relay the information they have from their
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observations to the pohce and the security guards. Sometimes they may recognise a known 

thief and contact the security guards to alert them to this person’s presence.

The operators can also receive calls for assistance from people in the station. They have 

protocols in place for how to respond depending on the situation (for example, send security 

guards, call the police or the “health” services).

There is communication between the control room and the police, fire and medical services, 

and other such bodies, depending on the incident. However, the operators cannot go through all 

o f the footage to look for specific information because o f the data protection law (LOPD).

fv. Review and Accountability Procedures 

The recorders in each station where the video footage is stored have their own digital logs. 

These logs record any actions automatically. There is an additional manual log so that if a 

member of staff is present and observes something has happened, they can record that 

manually. The actions personnel are authorised to carry out are controlled by a set access 

structure to which it is necessary to log in with a unique username and password. The level of 

authorisation associated with a log in to the system dictates whether the personnel can, for 

example, extract video footage. Some technicians can see the footage for maintenance 

purposes, but they cannot extract any of the footage and only the equipment administrator can 

access the logs. If an incident occurs and Renfe are informed about it by people in the station or 

security guards, the administrator can check if the information is in the system. The user ID and 

date of access are recorded digitally; it would not be possible to bypass the digital recorder and 

access information without being detected. However, the level of detail recorded in the log 

depends on the equipment in use (the equipment in the test station is new). The technician can 

access the recorder database and “control who has access”. The stations with newer technology 

have access to the technical room using a card. However, in stations where the technology is 

older, a person wishing to access the technical room would need to request the keys from the 

chief o f the line. They would receive them in person and so it would be known who had the 

keys. There is also a camera in the room.

There are 3 ways of recording what happens in the CECON. The first is a written record -  the 

personnel write a record of their actions, including calls made and received. Then there is a 

recording of all of the phone calls, and thirdly, there is the information from the CCTV system. 

All o f these logs are digital. They can record details of a specific incident, or just a summary of 

the day, or possibly, for example, the number of incidents that occurred; however, they only 

record infonnation that is relevant to security. They may also record when access is authorised. 

For the most part, the infonnation is recorded in real time, or as close to it as is practicable. For 

example, in the case of a serious incident, the operators’ full attention is required to carry out
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their tasks, to coordinate the response, so the time, date and important details are recorded and 

then when they have time after their actions are complete, then they can record it in full. There 

is also a system which is connected to the other response agencies, such as “the police and civil 

guard” and they manually record what is happening, so that their actions are coordinated.

The operators record their own account o f the incidents. The information is in different 

systems, as some information cannot be given to the police and some cannot be given to A dif 

(the company responsible for the railway inft-astructure (Adif, 2014)). There is no one system 

that contains all the information about what happened. All o f  the systems require manual input 

by the operators. They do not collaborate with the police on what should be included in the 

report though. The record contains both points o f view; the police and the operators write their 

accounts separately into the relevant system.

Only certain employees within the CECON have the authority to authorise the extraction o f 

video footage. However, this person does not conduct the extraction, although they do have 

access to the system. Their role is to review the application requesting the video and decide if  it 

is acceptable, and if  the request is legal. If  it is decided that the extraction should go ahead, then 

a technician will be given the order to extract the video. The technician then gives the hard 

copy o f the extracted video to this person, who stores it securely until it is handed over to the 

applicant. The whole process o f the video extraction is recorded in a document; who has 

requested the footage and why, “who received the request”, whether authorisation was given, 

what information they were looking for, the camera ID, date and time o f  requested footage. 

Other information recorded includes when the technician was asked to extract the footage, 

when it was extracted, when it was received in the control room and when it was given to the 

party that requested it. In instances when, for example, the police request footage o f a specific 

event, this control room employee sometimes has to watch the extracted footage to make sure it 

is o f  the correct event. This employee will also be the one to review footage to verify it in the 

case o f  any extractions made for use within the organisation.

The operators have access to other databases too, but they do not contain personal infonnation. 

The databases include information such as train times, if  the train is carrying freight, and if  so, 

what that freight is. Any database that is accessible through the user’s log in will record the ID 

o f  the user that logged in. An operator cannot access information for which they are not 

authorised.

The control room  has supervisors and is also recorded by one camera. They also make a record 

over 24 hours in the control room, which they review the next day. They look at what occurred 

and what actions were carried out, so that they can identify where improvements could be 

made, and if  mistakes were made, how to react better in future. It is a form o f continuous
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training. If any doubt arises surrounding the summary o f  events, they check the recorded 

information, for example the calls, for clarification.

Suggested Improvements 

As with the SEA interviews, the Renfe personnel who were interviewed were asked if  there 

was anything about the system that they felt could be improved. This section outlines their 

responses.

• Renew the cameras: One respondent felt that renewing the equipment being used in the 

system and increasing the number o f cameras would improve the system. Another 

respondent felt that while they worked well and had good tools, it would be an 

improvement to keep the equipment updated, but accepted that it was necessary to take 

into account the financial situation.

• Improve the traceability and security o f extracted footage: One respondent highlighted 

that, at present, when video footage is extracted, it has a watermark; however, for some 

recipients o f  the footage, it is necessary to convert the video to another format, which 

results in the loss o f the watermark in the video. The respondent felt it was not an ideal 

situation as they take such precautions to ensure the footage is secure “and at the end 

you have an unsafe file that anybody can change and anybody can view” . He suggested 

making the extracted footage an executable file.

• False alarni rates: One respondent felt that false alarm rates are too high. This 

statement would be relevant to the development o f  ADDPRIV too as the respondent 

felt that following up on false alarms wastes the operators’ time.

4.3 End User Demonstrations and Feedback

During the course o f the integration and live testing o f the ADDPRIV system, the interface and 

system were demonstrated to employees in the end user organisations. This section o f the 

chapter includes a description o f the ADDPRIV user interface and details the feedback from the 

end users to whom the technology prototype was demonstrated. The purpose o f  the follow-up 

demonstrations was to collect feedback on the ADDPRIV system from those who would 

potentially be in the position o f operating it if it were ever implemented. This supplemented the 

initial interviews discussed in Sections 4.2.1 and 4.2.2, which focused on the procedures 

already in place.

4.3.1 System Interface

This section describes the interface (HP, 2011; 2013) presented to the end users for feedback. 

As the interface was being upgraded in line with developments in the components, there were
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alterations to the system between the demonstrations to the two organisations. However, the 

core facets o f  the interface remained the same and are presented below.

I. Sign In screen

The interface is designed so that the level o f access is filtered at the login screen, based on the 

user profile used to login. The menu o f  actions available to the user once they have logged in is 

dynamic, so users will only be able to see those tabs that they are able to access. At present the 

system has a level 1 and a level 0 user defined, the level 0 user is used for testing purposes. 

This user has full access to the video and event review. This user profile also has the ability to 

add or delete users, assign user levels, and reset passwords. As this last function 

(adding/deleting/setting o f users and passwords) is not a security related function, the 

possibility was suggested by one o f the interface developers that an IT administrator user level 

may also be appropriate. He envisaged that this user would only have access to the “manage 

users” tab and none o f  the security/video related tabs.

//. Event List screen

This is the default homepage o f  the system after log in (Figure 4.3). This tab shows the 

list o f  events that have been detected by the system. The list defaults to showing the 

24hrs preceding the last time the list was refreshed. The components o f  the display are 

as follows:

•  Timestamp: This shows the date and time that the event was detected.

•  Type: This is the type o f event that has been detected: “abandonedObject”,

“counterFlow” and “intrusion” .

•  Camera: This is the camera where the event was detected. If  two cameras are able to

detect the same event, it is likely that the event would register twice (once for each

camera).

•  ID: This is the ID o f  the event in the system.

•  Status: This is the status o f the event. It defaults to undefined; users can set the event to 

be either correct or incorrect. At the end o f  the 24 hour period, the incorrect and the 

undefined events are deleted.
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Hi. Filtering o f  events

On this page also are the various methods o f  filtering the list. The events displayed in 

the event list can be filtered by date, time, and status o f  the event, the camera name and 

the type o f  event. Using these filters, the events list will only display those events 

which correspond to the selected attributes. The menu to the right o f  the screen 

contains the drop down menus for each attribute.

IV. Review ing/Editing o f  Events 

An operator selects an event to review from the list, taking them  to the screen in Figure 4.4. 

From this screen the operator can view the video o f the event, change its status and review the 

video associated with the past and future routes returned for that event. A map o f  the location is 

shown next to the video and the camera where the event was detected is highlighted. There is 

no additional user verification required to review the event video, as the set o f  allowable 

fijnctions for each user should have been defined when they logged in. There is no limit to the 

number o f users who can be logged into the system at one time. However, if  two users decide 

to edit the same event simultaneously, the edit which is saved last will be the one that remains. 

It would be possible to have one user reviewing events while another is viewing the live 

stream. When an event is closed, the list is automatically updated. The camera corresponding to 

the video segment being viewed will be indicated on the map graphic. There is no log o f  users 

who log in, or their actions.
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V. User Management Menu

The function o f this menu is to allow for the administration o f  the users o f  the 

ADDPRIV system. This allows authorised users to add, delete and set the level o f  the 

users in the system. It also allows the authorised user to reset a user’s password. This 

tab will only be visible to Administrator users (currently level 0). However, it was 

discussed that possibly an administration level above level 0 users could be created 

which had access to the whole system, and/or an IT administrator who has access to 

just this tab. This function could then be removed from the level 0 security user profile 

(and all security user profiles).

4.3.2 r '  Demonstrations: SEA

The first demonstration o f  the ADDPRIV system to end users took place on the 16* July in the 

Linate offices. In attendance at this demonstration were: 3 airport police officers o f different 

rank and the head o f the airport police in Linate airport. Also present were the Security 

M anager for SEA and a SEA security CCTV operator, as well as members o f  the ADDPRIV 

consortium including representatives from TCD, SEA, Goldsmiths and HP. Further interviews 

were conducted with a second operator and a control room supervisor on the 18* o f  July.

The demonstration began with the playing o f the ADDPRIV video (in English) accompanied 

by an explanation o f the system, followed by discussion and interviews. The discussion was 

recorded in Italian and a summary provided in English. The individual contributors from the 

Police could not be identified and so their head was the official spokesperson. The other 

individuals (security operators and a control room manager) were interviewed separately. The 

discussion and interviews were recorded on digital voice recorder and smartphone.

4.3.2.1 Feedback on ADDPRIV System 

This section details the feedback o f the various security personnel who were present at the 

demonstrations o f  the ADDPRIV system in Linate Airport. The feedback about the system was 

broadly positive; however, some o f  the respondents indicated that they were making 

allowances for the system being at the research stage.

Timing

The time taken by the system, as demonstrated to the end users in SEA, was raised by some o f 

the respondents as being an issue. The purpose many o f the end users interviewed saw for 

ADDPRIV was to aid their intervention in an incident, if  one is detected. The speed with which 

they are able to intervene would be hampered by any delays within the system in relaying the 

required information to the operator. Police officers interviewed described the timing as 

“crucial” and felt that the timing within the system at that time was not acceptable. Another 

respondent felt the timing issue was a limitation o f  the system. He used the abandoned luggage
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event as an example for why timing is so critical; if  a person abandons a piece o f luggage 

which contains explosives, the length o f time between them leaving the bag and the bomb 

exploding could be very short. This potentially short window to react to such an event if  it were 

detected would be further reduced if the system is slow to relay the relevant information to the 

operator. The respondent stated that the operators need to be “able to intervene rapidly” .

Regarding the length o f video required o f the event that has been detected. One respondent said 

that there already existed a similar system for recording the gates when a gate door is “forced 

open” . He said they have 20 seconds o f footage either side o f  the actual event and similarly, he 

thought 20-30 seconds o f video would be sufficient. However, in relation to additional footage, 

for investigating an event after the fact, he would be interested in having all relevant footage 

from when the person entered the terminal, and from across other cameras. Another respondent 

thought 10 seconds before and 10 seconds after the event would be sufficient, with the option 

to see if the relevant person was detected on other cameras.

Alerts

Several o f the respondents felt that the system would be enhanced by the addition o f more 

noticeable alerts when an event is detected. It was suggested that some sort o f visual alert, such 

as something flashing, might appear on the screen when an event is detected and added to the 

event list. It was also suggested that some alarm sound would aid in drawing an operator’s 

attention to the detection o f an event. In addition to this, some respondents felt that the events 

could be categorised according to the type o f  the event and the urgency o f the response 

required, level 1,2,3 etc. They both referred to the comparison between a counterflow event and 

a piece o f  abandoned luggage to illustrate the point; an abandoned bag would be a priority (it 

could be a bomb), whereas a counterflow event is “a little kind o f  alarm ” . The alerts used could 

then correspond to the category o f  the event.

User Interface

Apart from the need to enhance the way in which a detected event is communicated to the 

operator, those respondents who answered questions on the user interface gave positive 

feedback on it. They felt that the interface was “clear” and “simple to use” . One respondent 

commented that it would be accessible to a broad range o f  people across different cultures, 

countries, skills and levels o f education.

The police, however, raised the issue that they require surveillance capability for the entire 

airport. They are not only looking for the events that ADDPRIV would detect if  it were 

implemented, but they would also need to be able to reconstruct routes and dangerous acts, 

which may be the sub ject o f an investigation. In addition to this, the police could be looking for
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accomplices to suspicious or dangerous acts. It was deemed necessary that the police should be 

in a position to observe the whole airport.

Route Reconstruction

Several o f the respondents mentioned that the route reconstruction element o f  the ADDPRIV 

system would be very important and useful. Two respondents saw it as an aid for finding a 

person o f interest after an event has been detected. One explained that, once an event has been 

brought to the attention o f an operator, the operator, using the route reconstruction trees, will be 

able to see where the person involved went and the search can then begin at that place, rather 

than the security personnel having to search the whole airport. He felt that being able to follow 

the whole route a person took was very important. Some respondents also mentioned that if 

such a system were to be implemented, it would be necessary to ensure that the routes could be 

linked from inside to outside the airport.

Event Detection

The three events chosen for event detection were endorsed by several respondents as being 

appropriate. O f the three events, abandoned luggage was the one which was considered to have 

the most priority by security personnel. One respondent felt the counterflow event could be 

problematic to implement, as people often go in a direction counter to the flow, but “it is not a 

crime” . He said, however, that in the case o f a fixed barrier, then counterflow “could be 

important” , but that with flexible barriers, “it’s not a risk, it’s not an event” .

Another issue raised related to the retention o f footage o f minors. During the demonstrations an 

example was viewed whereby a child walking under the flexible barriers triggered the event 

detection. In such cases as these, if  ADDPRIV were fully operational, footage o f  the child 

would be related to an event and retained. This concerned some o f  the respondents as 

surveillance o f children is “governed by law” .

One respondent replied that the event detection element o f the system would help the operators 

to detect, and act on, events as they happen, where previously they would only have caught the 

events after they had happened. This would allow the operators to intervene in an incident. 

Other respondents felt that the event detection and route reconstruction elements were 

important. It was commented that someone running from one area to another should be a 

detectable event; the examples were given o f someone running out the exit doors from the 

terminal, or fleeing having committed a dangerous act. A respondent said that it should also be 

possible for someone running to be linked with the abandoned luggage detection.

Deletion

The automatic deletion o f footage that had been deemed irrelevant to security was raised as an 

issue by some respondents. As mentioned with regard to the user interface, the police require
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more footage than that which is associated with an event which may have been detected by 

ADDPRFV. A SEA representative too was concerned that if  the footage not related to events is 

deleted automatically prior to the deadline set out in the law (7 days), then SEA would not be in 

a position to produce that footage should another authority request it. He was concerned that 

the introduction o f  the ADDPRIV system would result in a loss o f  “ flexibility” for the security 

department, as only events that are detected and marked as “correct” will be retained.

Operators and Training

Training was mentioned by several o f those interviewed as being a requirement if  ADDPRIV 

were to be introduced. If the system were to be implemented, the personnel would need to be 

trained before the system was in place and then there would need to be “on the jo b ” training as 

they build on their experience o f  the system. Some respondents saw the potential for a new 

system to introduce innovation into the training and practices o f the personnel. One respondent 

suggested it may be necessary to have a new job role for people who would be initiating a 

response to the event once it is detected. He also thought that, if the system were expanded 

beyond the test area, it may be necessary to employ an additional operator, given the operators’ 

existing tasks. Regarding whether or not the monitoring o f ADDPRIV would be constant, he 

thought that it would depend on the timing, on if  it was a period o f heightened risk for 

infrastructure. Another said that it would only be possible to determine the resources required 

when the system design process was complete. One respondent did highlight, however, that the 

operator would have “much more to do” than he had understood prior to the demonstration, in 

terms o f  identifying those segments which are relevant to security.

An issue was raised during one interview in relation to the people working in the airport. The 

participant pointed out that if  the system were to be rolled out across the entire airport, then the 

people working in the airport could be involved in events that get detected and not only those 

people passing through the airport would be subject to the ADDPRIV event detection.

Future Developments

In terms o f possible ftiture implementation o f ADDPRFV, it was also suggested by a SEA 

respondent that a function could be incorporated whereby operators could receive an alert to a 

handheld device, such as a Smartphone. This would allow them to be alerted to the detection o f 

an event, even if  they are not in front o f  the ADDPRIV interface when it is detected. It was 

pointed out that this function would be particularly useful in situations where there is only one 

operator on duty in the control room. It was clarified with the respondent in question that only 

the alert would be transmitted to the handheld device, no video footage would be made 

available except when the operator returned to access it through the user interface.
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4.3.3 Discussion with the End Users ’ Advisory Board

As part of the ADDPRIV project, an undertaking was given to establish an advisory board 

comprising representatives of users of CCTV surveillance drawn from within the consortium 

and beyond. The aim of this board was to generate feedback from a broader range o f end users 

on the ADDPRIV solution. The third and final meeting of the ADDPRIV End Users’ Advisory 

Board took place in Linate Airport, Milan, Italy on September 13* 2013. The meeting 

incorporated a demonstration of the technology by consortium partners HP and a discussion of 

the technology’s application in the end user organisations. The discussion was led by this 

researcher based on the feedback already gathered through the previous interviews and 

demonstration. The meeting was attended by representatives from the two consortium end 

users, Renfe and SEA, as well as representatives o f the police from Spain and Italy. 

Representatives were also present from HP, Anova and TCD. A representative from another 

Italian transport provider was also in attendance, in addition to a researcher from the European 

Commission’s project CONSIDER (Civil Society Organisations in Designing Research 

Governance) (www.consider-prqject.eu). The meeting was recorded on both a smartphone and 

a digital voice recorder, as well as noted being taken throughout.

The representative for a public transport company raised the point that his enterprise, though 

working in collaboration with the police, was not the police and as such, did not have an 

entitlement to decide what footage should or should not be deleted. When the police or other 

authorities request the footage from the company, they must be able to produce it.

He pointed out that technology proposed by him to his enterprise had to be legal, tested and 

preferably be o f use to law enforcement as well. He raised the question o f what ADDPRIV was 

targeting; prevention o f crime, rapid response or forensics?

In response to the end user’s perspective, the question was asked: can ethics and privacy be 

overlooked if the law is adhered to?

A representative for SEA pointed out that the police need the video footage for a long time, 

whereas the airport’s objective is more focused on safety. This is also the case for Renfe and 

the public transport company, according to their respective representatives.

Renfe’s representative on the board suggested that people crossing the tracks was a concern for 

this organisation and suggested alarms for this would be very useful, and could help monitoring 

at remote stations.

The representative o f the public transport company highlighted graffiti as a serious concern, 

and CCTV as the main tool in the fight against it. Requests for lost children are also a frequent 

occurrence.
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How the criteria for the system would be defined, and who should be defining them (police, 

judges etc.) was also a concern. It was suggested that a possible conclusion would be that the 

system was not suited to security use and would be more appropriate for logistical and 

operational requirements o f  end users. An example o f  such a situation for SEA was given, 

whereby passengers, who are to be transferred to their plane by bus, see that their bus is ftill 

and decide to put themselves on another bus. However, this other bus may be going to a 

different plane.

The representative of the public transport company suggested that ADDPRIV may be 

appropriate to extraordinary events, such as the Expo2015, the pope’s visit, or a football match 

with an influx o f people for only one day, for example. He stated that the pope’s visit had 

required many man months o f  work. The deletion could only be used with the police to focus 

on specific things, but there is always the risk o f something unexpected occurring and you 

cannot know in advance what it will be, so you cannot let it be erased. The system must also 

consider the timing o f the crime. If the security only happens after the event, he said, it will not 

save lives.

He also raised the issue that footage containing employees cannot be used unless they have 

committed a crime. It’s different for passengers, but not by much. They have to defend the 

material assets, inanimate objects. This is the main way the enterprise can use their CCTV. HR 

and training are also possible issues which could arise. The controllers must be properly trained 

for the system to work.

The following questions were asked to the attendees;

1) Could the images realistically be erased? And

2) Given that alarm technologies already exist, why have they not been implemented?

The public transport com pany’s representative suggested fear o f  not complying with the law 

and a lack o f a precise legal framework were issues, while the representative for a European 

police force suggested it was the lack o f  reliability o f these technologies that was o f concern. 

They had a system detecting people entering a building, but they disconnected it due to the high 

false alarm rate.

It was also pointed out that the route reconstruction would be useful if  it works, but that end 

users wanted to use it in a way that was invasive to privacy (that is, to select a person and know 

all about them). Another point made was that, were tracking to be introduced in certain 

countries, there would be a strong resistance from the people. The point was also made that end 

users have little or no control o f  the footage they record.
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4.3.4 2"‘‘ Demonstrations: Renfe

The second demonstration o f the ADDPRFV system took place in one o f  Renfe’s control 

centres on the 5‘'’ February 2014. This demonstration was completed in the form o f a focus 

group. An explanation o f  the system was given by way o f a presentation followed by a live 

demonstration o f  the interface. The attendees were given the opportunity to ask questions and 

give their feedback throughout the presentation and demonstration. After the demonstration 

was completed, there was further discussion where questions were used to prompt feedback.

In attendance at the demonstration were 3 technicians, each with different responsibilities; one 

engineer whose job  involves planning and development o f CCTV projects for the control 

centre; the coordinator o f  the CECON and a CCTV operator. Consortium members from TCD 

and Renfe were also present. The system was demonstrated in the form in which it is set up in 

Linate Airport. The discussion was recorded on digital voice recorder and smartphone.

Subsequently, further discussions took place with Renfe personnel regarding further practical 

considerations o f  implementing a system such as ADDPRFV in an organisation such as Renfe. 

This section o f  the chapter describes the outcome o f  the demonstration and subsequent 

discussions.

i. System Interface

In general, the attendees felt that the interface was good, it was easy to follow and simply laid 

out, although they would require it to be in Spanish. They felt that the ADDPRIV logo could 

have been sm aller to allow more o f the event related part o f  the interface to be visible on the 

screen at one time. They also would want to define the camera names themselves when the 

system was being set up for Renfe.

Sign in Screen

During the discussions it was stated that it would need to be possible to integrate the system 

into existing user applications in the CECON. It would be preferred that every user has only 

one user profile to access the applications in the control room, as they have many different 

applications operating in the CECON and to have a unique identification or set up for each 

would be unfeasible.

Event List

Regarding the event list, the question was raised as to what elements went into the event ID and 

why it was displayed on the event list. It was felt by those present that the event ID contributed 

no information on the event for the operator and so the purpose o f it being included was 

queried. The use o f  “undefined”, “correct” and “incorrect” as the tags for the event were 

questioned.
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The attendees also suggested that the event list should display not only the time when the event 

was detected, but also a time indicating when the past tree footage began and when the future 

tree footage ends. In addition to this, it was felt that the filter function for refining the event list 

should include an option to filter by a time period and date range. It was also suggested that for 

a distributed system such as that existing in Renfe (the CECON is responsible for monitoring 

approxim ately 500 stations) it would be important to be able to refine the list based on location. 

This would allow, for example, an operator to refine it to show all events which were detected 

on all cameras in a specific station, as opposed to only those detected by a particular camera.

A further suggestion regarding the list filter was that it should be capable o f  being used to 

search through events rather than just filter. The participant made the distinction that with the 

filter, you already have to know what you are looking for, but that with a search engine you 

could search for information that was not already in your possession. The ability to refine the 

list by location would help with this. Given the number o f cameras monitored by Renfe, he felt 

this would be more practical.

The question o f the way in which new events should be indicated on the event list was put to 

the attendees. They were asked if  they agreed with previous suggestions that the events should 

be accompanied by a visual and/or aural alert. They thought that the sound o f the alarms could 

be too much; given the number o f  cameras in their network, it could lead to the control room 

being too noisy. However, they felt that the option should be available at the set up stage o f the 

system so that certain events could be configured as needing to be accompanied by an alert o f 

some sort. Setting levels o f importance for the events was considered as a possible function for 

inclusion. However, it was pointed out that the level o f  importance o f types o f events could be 

too variable to allow for setting a level o f  urgency, as the urgency level may be different 

depending on the day and time o f day. The attendees suggested intrusion as an example; 

whereby intrusion during the night is o f  more importance than intrusion during the day. It was 

felt that it should be an option that could be selected at the configuration stage. Another 

participant, however, suggested that different events should require different types o f 

responses. For example with vandalism the footage could be used to try to identify those 

involved, and the police would be informed, whereas people crossing the tracks requires an 

immediate response.

Event Review

The attendees felt that the video clip o f the event was too short. They suggested that an 

additional few seconds before and after the actual event itself would give context to the event 

by showing when it happened. Regarding the length o f the fiiture tree, the attendees felt that for 

the real time intervention, the length o f the video available did not m atter as much. However,
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for the purposes o f  the subsequent investigation, it would be necessary to have all o f  the video 

o f  the person o f interest while they were in the station.

If. Operation o f System 

Integration

The attendees at the demonstration felt that the ADDPRIV system would complement the 

existing systems in the CECON. In the course o f the subsequent discussions, the importance o f 

ADD PRIV’s integration with the existing framework was highlighted. There are approximately 

300 applications currently being used by Renfe, and it would be impractical for each to have its 

own operating procedures, or user profiles.

Further to this, during the demonstration, the possibility to incorporate an option for viewing 

live video into the ADDPRIV interface was discussed. It was said that, while they can already 

view live footage through their existing applications, a level o f integration between the existing 

applications and ADDPRIV would reduce the length o f  time it would take to intervene in an 

incident, as the operator would know the location o f  the detected event and they could then 

check the live video o f  the camera at this location.

A question was raised by one o f  the attendees at the demonstration as to how the system would 

cope with detecting events when the camera was in motion, that is, when an operator is 

panning, or tilting the camera. It was pointed out to the attendees that the system is currently 

designed to operate on fixed cameras, but feedback was requested about whether they thought 

it would be feasible to have the camera having pre-set positions to which it could move, and 

thus detect events at these positions, or if  it would be necessary to have the camera detecting all 

angles. The attendees felt that in order for a camera to constantly m onitor every angle to which 

it could be moved, it would have to move too frequently.

Video Analysis

A concern raised during the discussions was the practicality o f  implementing the ADDPRIV 

system in an organisation such as Renfe in which the existing system is quite distributed. At 

present, the operators access the video footage for each station remotely and so the 

implementation o f ADDPRIV raises the issue o f  where the video would be processed. If the 

processing were to be centralised in the CECON, it would necessitate all feeds, from all 

cameras, being transferred from the stations to the CECON. Those involved in the discussion 

felt that this was not viable, not only was the quantity o f  footage to be communicated to the 

CECON a concern, but there would also be new security measures required for the data that 

would be sent to the control centre. The alternative they considered would be to have the video 

analysed at the station level. However, this would require the system to be installed in about 

500 individual stations. Another possible configuration considered was for only the detected
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events to be sent to the CECON rather than all feeds. However, there would still be the matter 

o f  secure communication between the stations and the control centre. The potential loss o f the 

video watermark was also raised as a concern if the footage was to be processed centrally. One 

participant commented that an organisation such as Renfe may be too big for the system to be 

implemented, based on its current design.

One-off events

Following on from the End U sers’ Advisory Board meeting wherein a suggestion was made by 

one participant that a system such as ADDPRIV would be better suited to unusual events (such 

as football matches) than to the day to day running o f infrastructure, the attendees at the Renfe 

demonstrations were asked if this would be a way in which they could envisage the system 

being applied in Renfe.

The attendees did not think that this would be appropriate for the Renfe stations on busy days. 

They were concemed that in a very busy environment, where there were large numbers o f 

people, the algorithms would not function properly. In addition to this, they said that the video 

footage o f such unusual events was not only used to detect security events, it would also be 

reviewed in frill to analyse if  the security plan put in place had worked. This allows them to 

plan for friture such events. In order to make this type o f  review, they need all the footage, not 

just that which is associated with “suspicious” events. The Renfe personnel responded that, 

were ADDPRIV to be implemented, there would need to be a function which would allow such 

occasions to be marked for exemption, so that the entirety o f  the footage for such events or 

days would be retained. They proposed perhaps associating an event with “crowds” o f people, 

so that footage from that period would be retained. However, they raised the issue that at peak 

rush hours, there are crowds o f  people, and these crowds are not security relevant. One attendee 

suggested that a possible solution could be to allow the system to be configured based on the 

station, day and time, so that it would be possible to make certain exceptions within the system 

for all footage to be retained for analysis.

Automatic Deletion

In addition to the comments about retaining footage from one-off events, another concern the 

attendees raised with regard to the automatic deletion o f footage was that the judicial system 

may not necessarily request any footage they require promptly. At present, requests for footage 

that is more than 30 days old cannot be frilfilled due to the 30 day retention period. However, if  

the automatic deletion were to be implemented, then even a request which arrived within the 30 

days could potentially relate to deleted footage. In addition to this, problems arise as a request 

could be received from an international agency relating to a person who is o f  interest to them 

because o f an incident which occurred elsewhere. So for example, they could believe a certain 

person was in the train station at a certain time, without having caused the incident there, and
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request that footage as part o f their investigation. W ere ADDPRIV to be in use, as no event 

would have occurred within Renfe’s stations in such a scenario, the footage could have been 

deleted. Ultimately, the attendees decided that as the law currently says 30 days, they will need 

to keep it for 30 days. It was further commented that when the system is being configured to 

detect certain events, the events chosen are from the perspective o f  Renfe and its operators, 

however, an external authority may have a different requirement or point o f view and if  the 

automatic deletion is in place, then only events o f  relevance to Renfe will have been retained.

Timing

Two main issues were raised by the attendees regarding timing. The first related to needing to 

know how much time lapses between when the video is recorded and the video is analysed. The 

other related to the feasibility o f having 24 hours o f events saved. This second concern had two 

aspects, the first related again to the need to keep all the footage for 30 days instead o f some o f  

it being deleted after 24 hours. However, the issue was also raised that, because that the 

CECON deals with footage from so many cameras, they were concerned that it may not be 

possible to review all o f the events which would be detected in 24 hours. One attendant 

commented that one day was not long enough to review the number o f events that would be 

detected across so many cameras. It was felt that it would require a dedicated member o f  staff 

just to review the event list in order to keep up to date, and this would be true regardless o f  how 

many hours or days o f events were displayed on the interface. This posed the further problem 

o f whether the operator responsible should review the events in the order that they appear on 

the event list, or should they skip older events when a new one appears on the screen.

Logistical uses

While the deletion element o f  the technology has been identified as an issue for Renfe with 

regard to possible implementation o f the system, the attendees at the demonstration saw a use 

in the route reconstruction element as a tool for aiding the investigation o f  incidents after the 

event. According to the attendees, the route reconstruction element o f the ADDPRIV system 

would allow them to reduce the number o f hours o f footage they needed to view in order to find 

footage relevant to an event. They pointed out that the existing recorders, which have their own 

proprietary format, have functions which allow for the analysis o f  the video for issues such as 

intrusion or counterflow, but that these functions are not active on the live footage due to too 

many false alarms. However, even reviewing the video in a subsequent investigation, it is still 

necessary to view the video in real time to find what you are looking for. They see the benefit 

o f  ADDPRIV as having the ability to search by events, thus reducing the amount o f  footage to 

be reviewed.

In considering what applications there could be for ADDPRIV on railways, the attendees 

suggested for use when there are large crowds, although as previously mentioned this would
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not be considered a security relevant issue at all times o f day. Aggressive behaviour o f people 

in the stations was also mentioned during the discussions, as was a person falling. The intrusion 

event was considered as possibly having an application when trains are parked overnight. 

Vandalism o f  train carriages is a concern, and they are expensive to repair. One participant in 

the discussion mentioned the possibility o f using the intrusion event to detect when people 

entered the area where the trains are kept after hours. People crossing the rails had also been 

mentioned during the End U ser’s Advisory Board, and on ftirther discussion the point was 

made that trains also “trespass” on the tracks, and more frequently than people. As such, this 

would need to be allowed for in the ADDPRIV system to avoid having trains causing false 

alarms. Questions also arose regarding ownership o f the relevant camera systems, as A dif may 

own some o f  the cameras in the areas where the trains would be stored overnight.

4.4 Discussion and Conclusions

This section contains summaries and discussions o f the information gathered from SEA and 

Renfe during the course o f  the research. Conclusions are drawn regarding the potential impact 

o f  the system in the end user organisations and the requirements the end users would have for 

alterations to the system, if  it was to be implemented.

4.4.1 Event Delection

Two end users, participants in the Renfe demonstrations and a participant at the End U sers’ 

Advisory Board, made mention o f existing equipment which was supposed to automatically 

detect something, but which was not in use due to the false alarm rate being too high. The false 

alarm rate would need to be acceptably low if  ADDPRIV is to provide a viable solution to the 

end users.

Events suggested by both end user organisations related to gatherings o f people. SEA’s 

operators are monitoring the CCTV for growing queues, while Renfe participants suggested an 

event be defined to detect crowds. Intrusion was also considered by a Renfe participant as 

being potentially applicable in the areas where trains are stored overnight. Involving employees 

in events that are detected was also raised by a SEA participant and a participant in the End 

U sers’ Advisory Board and this would have to be taken into consideration in planning for any 

potential implementation o f a system such as ADDPRIV.

4.4.2 Route Reconstruction

The route reconstruction component o f the ADDPRIV system was interesting to the 

representatives from both organisations. Possible uses put forward were using it to improve 

responses to events in helping to find the individuals o f  interest and using it to reduce the 

amount o f video to be watched in real time when conducting an investigation subsequent to an 

event. It would be necessary to ensure that this element o f the system was reliable.
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4.4.3 Deletion

As previously mentioned, issues have arisen with regard to the deletion o f  video footage in the 

system, if  ADDPRIV were to be implemented as envisaged. The lengths o f the retention 

periods at present are in accordance with national laws. Concern was expressed by both the end 

user organisations as they are required to hold on to all footage for a set length o f time and they 

could be subject to a request for that footage by another authority, for example the police. The 

organisation may not necessarily be told why that footage is required by the other authority. 

W here a video segment for a certain time period is requested as opposed to requesting footage 

for a specific event, if  ADDPRIV had not detected an event on the relevant camera at the right 

time that footage would not have been retained. Alternatively, even if  an event was detected, if 

it was reviewed by an operator and they had not deemed the footage to be relevant, the footage 

would be deleted once the time threshold (currently 24 hours) had been reached. This issue 

would need to be addressed if  the system were to be adopted.

During the End U ser’s Advisory board meeting, some suggestions about ways in which this 

system could be applied within the end users’ organisations were put forward. A representative 

for a public transport company proposed that such a technology could have applications during 

exceptional events, such as a football match, for example. However, he indicated that this 

would still require the involvement o f Police officers as regards the decision o f what footage 

could be deleted or not.

It is concluded from the feedback that, given the current requirements placed on the end users 

in terms o f  video storage and the necessity to produce it upon request, the current deletion 

component o f  the ADDPRIV solution is not suitable for implementation in these organisations 

for the purposes o f  security monitoring. It was put to those present that the ADDPRIV system 

could have applications to address the logistical or safety requirements o f  the end user 

organisations to which they agreed. Any change o f  application would require new events to be 

identified and defined within the system.

4.4.4 Interface

As outlined in the feedback from the participants in discussions at Renfe, several changes to the 

event list page would be desired if ADDPRIV were to be implemented. This would include 

changes to the filtering functions for sorting the events, and what information is provided about 

the detected events in the event list.

4.4.5 Video Analysis

The concern was raised by Renfe that for an organisation such as theirs, where they are 

remotely monitoring hundreds o f stations, the practical consideration o f  where the video will be
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analysed needs to be addressed. This could be further developed in any future research into 

scaling the system to work on larger camera networks than the test area.

4.4.6 Timing

For some o f  the events which are currently detected by ADDPRIV, the response time to these 

incidents could be critical for end users, for example, the abandoned luggage in an airport. If 

the ADDPRIV system were to be implemented with a view to reacting to, and intervening in, 

incidents when they are detected, then the time taken by the system to relay the relevant 

information and footage could pose an issue for some o f  the end users. In addition to this, 

participants for both end user organisations responded that it would be better if  the video clips 

o f the event itself were longer than is currently the case.

4.4.7 Operators

At present, it is the case in both end user organisations, SEA and Renfe that only specific 

employees have the authority to review recorded footage (as opposed to the live camera feeds), 

authorise the extraction o f the footage or carry out the extraction o f  that footage. The operators 

themselves are not entitled to review the recorded footage. If the police make a request for 

footage from the archive, then a specific employee from the CECON will review it with them. 

Copies can be made for the police. If ADDPRIV were to be implemented, it would put the 

operators in the position o f reviewing video associated with the trigger events. In the case o f  

both end users, this could result in non-manager level employees reviewing recorded footage, 

where, previously, they would have been working solely with live footage. In addition to this, 

there would be the responsibility o f  deciding which events are relevant to security, and which 

are not. In the case o f SEA, this would represent an extra task for the control room operators, 

who currently monitor fixed CCTV footage for crowd control purposes. In Renfe’s case, it was 

pointed out that this would represent a significant extra time burden on the operator, to the 

extent that it was suggested that a dedicated operator for reviewing the detected events would 

be required.

As the system would require alterations to its original specification, as it was originally 

intended, it is difficult to be explicit in outlining the expected user profiles for the 

organisations. There follows an outline o f  some o f  the main user roles which could be required 

by an end user organisation if  the ADDPRIV system were to be implemented. Not every Job 

profile would be feasible, with the size o f a given organisation’s camera network and its 

responsibilities being a guiding factor.

IT / adm inistrator role: This user profile would allow the user to access only the User 

M anagement functions o f the ADDPRIV system. User M anagement would be the only tab to 

appear in the interface when they log in. Users in this role would be responsible for creating
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user profiles, assigning access levels and allowing for the resetting o f passwords when 

necessary (this would be done without the administrator seeing the password o f another user).

Security operator (reacting to events): This user profile would allow the user access to the event 

detection list and to view the event. If  this same user is to be the user who reviews and 

reclassifies an event as relevant or not, then it introduces a new responsibility to the operator’s 

role, as currently operators are generally not the ones who review video footage (taking into 

account only the commercial end users, not police forces). The operator would be reacting to 

events and putting in train the correct procedure for responding to the event.

Security personnel (reviewing events); This user profile would allow the user to access the 

event list and change the status o f  events. This user could also search past events and review 

sections o f video based on a time period (if the function is added), such as described during the 

discussions with Renfe personnel.

4.4.8 Training

Currently, operator training relates to the technical operation o f  the technology in the control 

room and to response procedures to the different alarms / alerts that are raised. The ADDPRIV 

system would introduce several new aspects into the tasks o f operators, for which new training 

would need to be developed if  the system were to be implemented in its current format.

As part o f  the ADDPRIV system, operators would be put in the position o f deciding which 

events count as security relevant and which do not. In the case o f  SEA, this would introduce a 

new task to the role o f the security operators, whose primary use o f  the CCTV in the control 

room at present is crowd management. In the case o f Renfe, while security is a responsibility o f 

the CECON, as one m ember o f  security personnel pointed out, the designation o f “relevant” or 

“irrelevant” to security would be based on the point o f  view o f  the operator, or Renfe. If the 

operators were to decide the relevance o f an event to security, i.e. more than simply indicating 

if  the event was correctly detected or not, then their training will need to incorporate more than 

merely the operation o f  the technology. One attendant at the End U ser’s advisory board felt that 

no operator should be in a position where they are pre-empting the courts in deciding what 

video footage counts as security relevant and what not.

As in both SEA and Renfe, operators are tasked with initiating the correct response procedure 

to intervene in whatever alarms they receive in the control room, new response procedures for 

the “events” defined within the system would also have to be developed. The issue o f 

introducing different level alerts was raised during the course o f the interviews to which it was 

suggested that each type o f  event could require a different type o f  response.
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4.4.9 Movable cameras

For one of the end users the ability to track was described as “critical” and an attendee at the 

second set o f demonstrations asked how ADDPRIV would cope with detecting events on a 

moving camera. This would require further research.

4.4.10 Additional Functions and Further Developments

During the course o f the first set o f  tests in Linate, an additional option was discussed for 

inclusion in the tab menu at the top o f the interface. This option was nominally called “View 

Segment” . Various fiinctions were considered for inclusion under this heading, including the 

possibility to view live footage and o f  allowing those operators who were appropriately 

authorised to retrieve sections o f video, which they would specify based on a time or date 

range. Feedback from the Renfe operators suggests that, for their organisation, this function 

would be desirable.

In SEA, some o f the end users involved in the discussions suggested that being able to classify 

events may aid in reacting to them. Where the introduction o f a scale for the alerts was first 

suggested by an interviewee, they gave the example that a piece o f  abandoned luggage could be 

perceived to be more dangerous than a counter flow alert. Further to that, the respondents felt 

that the alerts should be more than simply another line o f  text appearing in the list. Respondents 

suggested that visual and audible elements could be added to the alerts to help bring it to the 

attention o f the operator and, assuming different alerts for different “ levels” o f  event, identify 

the urgency or type o f event which has been detected. Renfe participants suggested all o f these 

options should be configurable when the system is being set up. Developing a function that 

allows operators to receive alerts to hand held devices was mentioned, by one o f the end users 

in SEA, as a possible future enhancement o f  the system, if  the alerts were developed.

It should also be noted that both end user control rooms have some form o f  log for the actions 

carried out in the control room, or in the video recording area, and that, at present, no log exists 

within ADDPRIV for the actions carried out within the system. In this light, given that certain 

actions within the ADDPRIV system could lead to the deletion o f video footage were the 

system to be implemented in its current form, it may be prudent to incorporate a log in the 

system to track actions canned out within ADDPRIV. As logs already exist in both 

organisations, the authority to review the logs has already been assigned to certain employee 

roles. The permission to review the logs would need to be added to the user profiles o f these 

employees, or a new role which incorporated reviewing the logs (such as a Security M anager 

level) would need to be defined.
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4.5 Summary

Overall, the response to the concepts and solutions proposed by the ADDPRIV project to those 

who would be using the system in the consortium ’s end user organisations, Renfe and SEA 

were generally positive. The participants from both organisations saw different potential for the 

application o f the Route Reconstruction and Event Detection components to their work. 

However, the reliability o f both would have to be assured if  the system is to be implemented 

successfully. There were considerable concerns expressed about the deletion o f  “ irrelevant” 

footage before the limit set by the law was reached. In addition to this, doubt was expressed 

about the feasibility o f installing this system on so broad a station network as that monitored by 

Renfe.
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5 Demographic, Privacy and Transport Use Analysis

5.1 Introduction

This chapter provides a summary o f the demographic infonnation furnished by the survey 

respondents. There are six sections in this chapter, each covering a different aspect o f the 

survey responses. The first section deals with the response rates, followed by a summary o f the 

valid responses. The second section outlines the demographic information o f the survey 

respondents, followed by sections providing summaries o f their reported transport usage and 

their reported SNS use. This chapter lays the foundations for the data analysis conducted in the 

subsequent chapters.

The survey responses were collected over a 3 week period, beginning on January 23"“* and 

ending on the February 13* 2014, using the methodology explained in Chapter 3. A copy o f the 

survey is provided in Appendix F. The survey was divided into 5 sections:

1) Information on the respondents’ use (or lack thereof) o f  public transport

2) A discrete choice experiment (DCE) section seeking to elicit the respondents’ opinions 

on various aspects o f CCTV technology

3) In section 3 o f  the survey, the respondents’ opinions o f  personal safety smart phone 

apps is sought

4) The fourth section gathers information on the respondents’ use (or not) o f  social 

networking sites

5) Finally, demographic infonnation on each o f the respondents is collected to allow for 

analysis o f  the survey results

This chapter will detail the analysis o f  sections 1), 4) and 5) as listed above. The analysis was 

conducted using M icrosoft Excel 2010 and IBM SPSS 20. The chapter is laid out as follows: 

the response rates are discussed, the criteria for counting valid responses is explained, followed 

by analysis o f  the demographic background o f the respondents. Summaries o f the respondents’ 

use o f public transport and social networking sites are then provided.

Due to an omission in one version o f the survey, an additional 3 week collection period was run 

using only that version. The responses to that collection phase are detailed in Section 5.2.2 o f 

this chapter.

5.2 Response Rates

In this section, the survey response rates are discussed along with the methods used to collect 

these survey responses.
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5.2.1 Research Company

As explained in Chapter 3 o f this thesis, the response sample for the survey was collected 

through a market research company. Three panels were used for the sample, the descriptions of 

which were also included in Chapter 3. The respondents in the panel were drawn from across 

the Republic o f Ireland. The dates o f the initial invitations to each panel and the follow up 

reminder emails (sent only to males as response rates were higher among females) are set out in 

Table 5.1.

Table 5.1 Dates of initial invitations and rem inder communications
23/1/2014 Panel A Initial Invitations
27/1/2014 Panel C Initial Invitations
29/01/2014 Panel C Reminder (mailing spread over 48hrs)
31/01/2014 Panel A Males Reminder 1
01/02/2014 Panel B Initial Invitations
03/02/2014 Panel B Males Reminder 1
04/02/2014 Panels A&B Males Reminder 2

Figure 5.1, below, shows response rates to the survey over the course o f the three weeks during 

which the survey link was open. The dates o f  the initial invitations and reminders are indicated 

on the horizontal axis. As can be seen from the figure, peaks o f responses occurred on or close 

to the dates o f  the initial invitations to each panel (responses peak the day after the initial Panel 

C invitation was sent).

Daily Response Rates Over Collection Period

N u m b er  of Responses ▲ Invitation D ates A  R em inder D ates
160

140

120

clO O

«  80

vT?

Figure 5.1 Response rates relative to invitations and reminders

In addition to the invitations and reminders by email, the survey was advertised on Facebook. 

Figures 5.2 and 5.3 show the Facebook posts and corresponding details for the posts on January
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29''’ and 30'“', 2014. As can be seen from Figure 5.2, the post on the 29“* o f January reached 

96,768 people. Fifteen people who saw the post “ liked” ‘* it, o f which 14 had seen it on the 

company’s Facebook page and 1 had seen it from someone else who had commented on it, 

“ liked”  it or “ shared” '® it. O f the people who saw the post, 108 people clicked on the post, o f 

which 77 people proceeded to click on the survey link. This means that o f the 108 people that 

clicked on the post, 71.3% clicked on the survey.

Post Details

A s k M e P a y M e .le
X.-

Our €300 cash prize survey is still open - Click here to take part 
https //WWW surveymonkey com/s/TransportResearch 

One wihher will receive €100 cash and 4 winners will receive €50 each 
Take part now to he in with a chance!

Transport Security Survey
Web survey powered by SurveyMonkey.com. Create your own online survey 
now with SurveyMonkey's expert certified FREE templates.

Like ilorriment Share

Figure 5.2 Details for the post on Facebook, 29th Januar>' 2014 (Delve Research, 2014)

The post o f the 30"' o f January reached 226,048 people (Figure 5.3), generating 69 “ likes.

Comments &  Shares”  and 608 clicks on the post. O f these 608, 360 people went on to click on

the link. That is 59.2% o f those who clicked on the post, clicked on the link.

Clicking the “ Like”  option below a post registers that a person finds the post interesting or “enjoy[s] 
it” , without their adding a cominent (Facebook, 2014a).

The “ Share”  option appears below posts and allows Facebook users to “ share” the post, add their own 
comment and choose the audience with whom they share it (Facebook, 2014b).
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P ost Details

AskM ePayM e.ie 
K  ^

€300  in ca sh  prizes for this su rvey  - Click h e re  to take  part
h ttps /A«ww surv'eymonkey com /s/T ranspo rtP esea rch

O ne winner will rece ive €100  c a sh  and  4 w inners will rece ive € 50  each
Take part now to Pe in with a  chancei

P lea se  like and  sh a re  to help us reac h  our ta rg e t for this im portant survey! 

Transport Security Survey
Web survey powered by SurveyMonkfiy.com. Create your own online survey 
now with SurveyMonkey's expert certified FREE templates.

LiKe C o n im e n !  S h a re

Figure 5.3 Details for the post on Facebook, 30th January 2014 (Delve Research, 2014)

5.2.2 Web Noticeboard

As was explained in Chapter 3, an additional sample was collected using the web Noticeboard 

of Trinity College Dublin. There was only one version of the survey circulated during this 

period after the discovery that, for the Scenario 3 questions, one set of questions had been 

duplicated resulting in some o f the choice sets not being presented to the respondents. The 

notice was posted to the noticeboard on the 29'  ̂ o f May 2014, with global access (open to all, 

not only those with local access usernames and passwords). On the 3̂ ‘* o f June an email was 

circulated containing all the advertisements which had been put up on the noticeboard in the 

preceding week. This email is sent to all the administrative and academic staff in Trinity 

College Dublin, as well as to all of the undergraduate and postgraduate students. This amounts 

to 22,957 people (Information System Services, 2014). The survey advertisement was included 

in this posting; please see Appendix H for the content of the email. On the 10* and 17'’’ o f June, 

two subsequent noticeboard summary emails were circulated, although these emails did not 

include the advertisement for the survey, they would have generated more traffic to the web 

noticeboard where the notice was displayed. Figure 5.4 shows the response rates to the survey 

through the web noticeboard link over the three weeks during which the link was open. The 

emails are sent automatically at midnight, so any increased traffic due to the email would be 

anticipated to happen the following day. This survey link was closed on the morning o f the 19'*' 

of June 2014. In total, 43 usable responses were received, which is a response rate of 0.19% 

using the web noticeboard.
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Web Noticeboard Daily Response Rates Over Collection Period
♦ R esponses  ▲ Email con ta in ing  a d v e r t is e m e n t  A  S u b se q u e n t  Emails
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Figure 5.4 Response rates relative to email dates for Web Noticeboard

As can be seen from the above information, in both cases the sending o f  reminder, or 

subsequent, emails helped to increase the response rate for the survey in both methods o f 

collection. However, given that both survey links were open for a period o f  3 weeks, the use o f 

the research company allowed a far greater audience to be reached by the survey infomiation, 

resulting in a much larger sample over the period during which that survey link was open (426 

usable responses, from GDA and Louth based respondents, using the research company 

compared to 43 using the web noticeboard link).

5.3 Valid Responses

Responses were judged to be valid, or usable for the analysis o f the results, if  the respondent 

had gotten as far as, and completed, the demographic infonnation required on the last page 

(post code and email address were not required in order to be counted). Further to this, the 

responses were checked for repeating email addresses (where respondents had completed the 

survey twice including the same email address for inclusion in the draw) and for repeating IP 

addresses. Repeating IP addresses could happen when the survey was answered by people in 

the same organisation, however, there were cases where repeating IP addresses were 

accompanied by similar email addresses or missing email addresses but matching demographic 

information, and so were considered to be duplicate responses. In cases where a response was 

suspected to be a duplicate, the more recent o f  the two responses was deleted.

In total, 927 people from around the Republic o f Ireland started the survey through the link 

provided by the research company (hereafter referred to as the national sample), there were 749
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(80.8%; national sample) complete responses, but o f  these 17 responses were deemed to be 

duplicates and so 732 (79%) usable responses were returned. However, public transport usage 

around the country varies. According to the POW SCAR (Place o f Work, School or College - 

Census of Anonymised Records) dataset (CSO, 2012a) 9% o f people from outside the GDA 

and Louth area use “Bus, minibus or coach” or “Train, DART or LUAS” as their mode o f 

travel, compared to 18% within the GDA and Louth area. County Louth is a county north o f  

Dublin which adjoins the GDA, but is not part o f  it. It is not directly adjacent to Dublin, but 

according to the POW SCAR dataset (CSO, 2012a), 10,928 Louth residents reported working or 

studying in the GDA, which represents 46% o f Louth residents working outside Louth. 

Therefore it was decided that this research would focus on residents o f  the GDA and Louth. O f 

the 732 responses in the national sample, 426 (58.2%) were from the GDA, including Louth. 

Fifty-one people started the survey through the web noticeboard link, with 43 fully completing 

the survey (84.3%). From here on the responses for the GDA and Louth residents from each 

group will be combined and the responses will be dealt with as a single sample. As the web 

noticeboard notice specifically advertised for respondents living in the GDA and Louth areas, 

they will not be included in the “national sample” statistics discussed in the next section o f the 

chapter. It will be included in statistics for the “GDA and Louth sample” .

In total, 978 people started the survey, either through the research company link or the web 

noticeboard link. O f these, 186 people dropped out without completing it. Table 5.2 shows the 

stages o f  the survey at which respondents dropped out and the number o f respondents who 

dropped out at each o f those stages. O f the stages at which respondents dropped out, the 

greatest number o f  dropouts occurred at the discrete choice section, with more than 50% of 

those who dropped out doing so at this stage. The transport use section (Section 1) o f  the 

survey, which immediately preceded the discrete choice section, was completed by 974 people, 

104 o f these respondents dropped out without starting the discrete choice section. A fiirther 41 

respondents exited the survey having started the discrete choice questions but without 

completing them. In total, 77.9% o f  respondents who exited the survey without completing it 

dropped out either at, or during, the discrete choice section o f the survey.

Table 5.2 Stages and numbers of dropouts

Stages a t which respondents dropped out %  of survey 
complete

N um ber of 
dropouts

%  of 
dropouts

After introduction page, without answering any 
questions

18 4 2.2

At the beginning o f  the discrete choice questions 27 104 55.9
During the discrete choice questions 36 - 45 41 22.0
After the discrete choice questions 55 7 3.8
After the CCTV opinions page 64 17 9.1
After the Personal safety apps page 73 7 3.8
After the SNS sections 91 6 3.2
Total num ber to dropout of survey 186 100.0
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5.4 Demographic information

This section details the responses to the socio-demographic questions at the end o f  the survey. 

The resuhs to this section will aid in qualifying the results o f  the survey relative to the 

population sampled. The summaries below relate to the gender, age, education, employment 

and income statistics for the sample.

5.4.1 Population  an d  G ender

The response rates were different for men and women, and for different regions o f the country. 

For the national sample the response rates were 64.2% women and 35.8% men. The balance 

was similar for the GDA and Louth sample, where the response rate for females was 64%, to 

36% males. Table 5.3 shows a summary o f the response rates by gender.

From the website o f the Central Statistics Office (CSO, 2014) the populations from which the 

above sample is drawn are also provided in Table 5.3. As can be seen, female respondents 

represent approximately half the population, both in the GDA and Louth areas (51%), and 

nationally (50.5%). Therefore, females are over represented in the survey sample.

Table 5.3 Summary of response rates by gender for Ireland and the GDA and Louth, compared to actual 
populations___________________________________________________________________________________
National Sample

Gender Count Percent
Population Females 2,315,553 50.5

Males 2.272,699 49.5
Total Population 4,588,252 100

Response Rate Female 473 64.6
Male 259 35.4
Total Sample 732 100.0

GDA and Louth Sample
Gender Count Percent

Population Female 982,278 51.0
Male 944,775 49.0
Total Population 1.927.053 100.0

Response Rate Females 300 64.0
Males 169 36.0
Total Sample 469 100

Higher female participation in survey studies has been noted in previous research, for example 

Davoren et al. (2013) found that in a survey conducted by distribution in lecture theatres and 

online that the response sample was 63.6% female. Sax et al. (2003), who also compared 

different survey methods, found that female response rates were consistently higher than males. 

It may also be the case that the subject matter o f  the research for this thesis was one to which 

female respondents would have been more sensitive. There are many examples in the literature 

where females have been identified as being either more fearful in public spaces; for example 

Cozens et al. (2003) found women “were generally more fearful” in their research on fear o f 

crime in railways. In a study regarding the impact o f improved street lighting on crime and fear. 

Painter (1996) found that “women were far more likely than men to notice the ...
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improvements” . Roman and Chalfm (2008) researched “social and physical factors associated 

with fear o f crime” and its impact on walking outdoors. They found that women were 52% 

more likely to report “a higher level o f fear than men”. Brown (1998) also found that CCTV 

could potentially be seen as "part of the male gaze, and therefore part of the problem rather than 

the solution". As the differences between the genders have been documented, and the response 

rates were unbalanced, the sample will be split between males and females for the security 

related questions, to avoid bias in the model results. It will also allow analysis o f females’ 

responses to the CCTV questions.

5.4.2 Age

Respondents were asked to indicate the age bracket into which they fit. The age groups and 

corresponding frequencies can be seen in Table 5.4 below. The 1 5 - 1 8  age group and the 19 -  

24 age group have been combined for the purpose o f comparison with the age statistics from 

the 2011 Census (CSO, 2013). As can be seen from Table 5.4, the highest response rate came 

from those in the 35 -  44 years category (26.7%) followed by the 25 -  34 years category 

(24.7%) and then the 45 -  54 years (17.9%). The smallest response groups were 1 5 - 2 4  years 

(15.4%), followed by 55 -  64 years (11.1%) and finally the 65 years and older age group had 

the smallest response rate (4.3%).

Table 5.4 Age groups for GDA and Louth population and GDA and Louth sample
Population
Frequency

Population
Percentage

Sample
Frequency

Sample
Percentage

15 - 24 years 252,144 16.5 72 15.4
25 - 34 years 355,760 23.3 116 24.7
35 - 44 years 300,410 19.7 125 26.7
45 - 54 vears 235,076 15.4 84 17.9
55 - 64 years 179,811 11.8 52 11.1
65 years and over 200,732 13.2 20 4.3
All ages 1,523,933 100 469 100*

*  in d ica tes that the to ta l is su bject to  rounding errors

As can be seen from the percentages of the actual population (Table 5.4) response rates for the 

55 -  64 years (11.1%) age group is within 1% of the actual percentage of the population that 

fall into that age group (11.8%). The response rates for 25 -  34 years (24.7%) and the 15 -  24 

years (15.4%) age groups each differ by less than 1.5% from their respective population 

proportions (23.3% and 16.5%, respectively). The response rate for those in the 45 -  54 years 

(17.9%) age group is 2.5% larger than the actual population for that age group (15.4%). The 

response rate for the 35 -  44 age group is over representative by 7.0%. According to the CSO’s 

'Information Society Statistics’ report on The Information and Communication Technology 

household survey (CSO, 2012b), the second most active internet users are the 30 -  44 years age 

group (70% had used the internet every day in the 3 months preceding the questionnaire), this 

could contribute to this age group having a higher representation in an internet survey than in 

the actual population. Unsurprisingly, the response rate for those in the 65 years and older age
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group is under representative o f the population proportion (4.3% to 13.2% respectively, from 

Table 5.4). The CSO report (CSO, 2012b) has also shown that those in the 60 - 74 age group 

have a lower level o f  usage o f  the internet, and the response rate for this survey is in line with 

the reported trend.

5.4.3 G eography o f  responses

Table 5.5, below, shows a comparison o f the breakdown o f  the respondents by county within 

the GDA and Louth and the corresponding proportions o f  the population from the 2011 Census 

(CSO, 2014). As can be seen from these figures, Dublin is over represented by 6.2% (72.3% 

response rate, compared to a population proportion o f  66.1%). Correspondingly, response rates 

for Kildare, Louth and Meath are under representative by 2.4%, 1.9% and 1.5% respectively. 

The response rate for W icklow was 6.6%, compared to a population proportion o f  7.1%.

Table 5.5 Frequencies of location of respondent residence

Countj’
Population
Frequency

Population
Percentage

Sample
Frequency

Sample
Percentage

Dublin 1.273,069 66.1 339 72.3
Kildare 210,312 10.9 40 8.5
Louth 122,897 6.4 21 4.5
Meath 184,135 9.6 38 8.1
Wicklow 136,640 7.1 31 6.6
Total 1,927,053 100 469 100.0

The frequencies with which respondents reported themselves as living in urban, suburban or 

rural areas are shown in Table 5.6. The largest proportion o f respondents (48.6%) reported that 

they live in suburban areas, followed by 39.7% who live in urban areas, and finally 11.7% o f 

respondents reported that they live in rural areas.

Table 5.6 Frequencies of respondents' area t> pes
Frequency Percent

Urban 186 39.7
Suburban 228 48.6
Rural 55 11.7
Total 469 100.0

W ithin Dublin, the response rates for all o f  the post codes are displayed in Table 5.7. The 

highest response rate came from Co. Dublin with 17.3% o f  Dublin respondents indicating they 

live in that postcode, while the lowest response rate came from Dublin 17, with 1.2%. Based on 

the 338 respondents indicating that they are from Dublin, it is clear from Table 5.7 that 2 

Dublin based respondents did not indicate their postcode, as there is only postcode information 

available for 336 respondents. The location o f  the post codes in Dublin is shown in Figure 5.5, 

with even numbered post codes to the South o f  the main river in Dublin (the Liffey) and odd 

numbered post codes to the North.
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Dublin Postal Districts

17

15

20

12

14

24
16 18

Figure 5.5 Based on (edited to remove town names, fo r  clarity) 2007 Postal Districts for Dublin Cit\’ and 
Suburbs ©. By Stabilo boss (Own work). (2007) Image Source: 

http://fn.wikiDcdia.on;Mlki/List of Dublin postal districts#mcdiaviewer/File:DubliiiPC.svg via Wikimedia 
Commons. Licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license. CC-BY-SA- 

3.0 (http://creativecommons.ori;/liccnses/b\ -sa/3.0/). No endorsement.
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Table 5.7 Frequency table for Dublin resident respondents
Dublin Post Code Frequency Percent
1 6 1.8
2 6 1.8
3 11 3.3
4 10 3.0
5 16 4.8
6 16 4.8
6W 4 1.2
7 18 5.4
8 19 5.7
9 22 6.5
10 5 1.5
11 12 3.6
12 14 4.2
13 7 2.1
14 14 4.2
15 24 7.1
16 13 3.9
17 4 1.2
18 15 4.5
20 7 2.1
22 11 3.3
24 24 7.1
Co. Dublin 58 17.3
Total 336 100*
*  indica tes that the to ta l is subject to  rounding errors

5.4.4 Education and Employment Status

Respondents were also asked to indicate the highest level o f  education that they had achieved at 

the time they completed the survey. As can be seen from Table 5.8, the Leaving Certificate was 

indicated by the largest proportion o f respondents as being the highest level o f education 

attained thus far, with 22.6% o f  respondents having selected it. Third level non-degree 

(diploma / certificate) has the second highest frequency (20.5%) followed by a third level 

degree (19.2%). The level with the lowest frequency among the respondents was Doctorate. In 

order to compare this to the data available in the POW SCAR dataset from the CSO (2012a), the 

respondents have been further grouped based approximately on the levels o f  the National 

Framework o f Qualifications (NFQ) (National Qualifications Authority o f  Ireland, 2009) which 

broadly correspond to the survey category they chose (the awarding bodies for their 

qualifications are unknown, so an exact match cannot be attained). From the bottom o f Table 

5.8, it can be seen the proportions o f  respondents attaining level 6 or lower, or level 7 or higher, 

are similar to the proportions attaining those qualifications within the population o f  the GDA 

and Louth.
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Table 5.8 Frequency of education levels
Education Levels Freauencv Percent
Primary school 7 1.5

Junior Certificate 31 6.6
Leaving Certificate (or currently in 3rd level) 106 22.6

Post Leaving Cert Qualification 45 9.6
Third level non-degree (certificate/diploma) 96 20.5

Total respondents that completed NFQ level 6 or lower 285 60.8
Third level degree 90 19.2

Postgraduate diploma or certificate 30 6.4
Postgraduate degree (Masters) 50 10.7

Doctorate (PhD) 6 1.3
Other (please specify) 8 1.7

Total respondents that competed NFQ le\’el 7 or higher 184 39.2
Total Resj)ondents 469 100*

Total population in GDA and Louth that "completed secondary or 
lower" (NFQ Levels l - 6 f ” 222,973 62.7

Total population in GDA and Louth that "completed third level or 
higher" (NFQ Levels 7-10)* 132,672 37.3

Total in GDA and Louth (excluding missing data) 355,645 100.0
*  indicates that the total is subject to rounding errors

Table 5.9 shows the employment statuses for the respondents. The greatest proportion o f  

respondents is working for payment or profit (49.3%), with a further 1.7% looking for their first 

regular Job. The next largest demographic among the respondents is that o f  “student or pupil” 

(14.9%) followed by “looking after a home / family” (11.3 %). “Unemployed” respondents 

make up 8.5% o f the sample and “retired” respondents account for 5.8%. Those unable to work 

due to permanent sickness or disability made up 4.9% o f the sample, with 3.6% o f respondents 

indicating that they classed their employment status as being other than the options provided. 

As can be seen from the proportions in Table 5.9 for the population (CSO, 2015), respondents 

in the categories o f  “student or pupil” (11.7% o f population), “looking for first regular job” 

(1.0% o f population) “looking after home / family” (8.8% o f population), “unable to work” and 

“other” are all over-represented in the response sample.

Table 5.9 Frequencies for employment status
Population
Frequency

Population
Percent

Sample
Frequency

Sample
Percent

Working for payment or profit 796,094 52.2 231 49.3
Looking for first regular job 15,042 1.0 8 1.7
Unemployed 157,804 10.4 40 8.5
Student or pupil 178,541 11.7 70 14.9
Looking after home/family 134,570 8.8 53 11.3
Retired from employment 176,420 11.6 27 5.8
Unable to work due to permanent sickness or 
disability

58,460 3.8 23 4.9

Other (please specify) 7,002 0.5 17 3.6
Total 1,523,933 100.0 469 100

CSO, 2012a. Census of Population of Ireland 2011 Place of Work, School or College Census of 
Anonymised Records (POWSCAR). Central Statistics Office, Ireland.
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5.4.5 Incom e

Table 5.10 shows the income bands for the sample. The greatest proportion (27.1%) o f 

respondents indicated that they were earning €10,001-€30,000 per annum after tax, with 11.5% 

o f respondents earning less than €10,000. The second most common income band was €30,001- 

€50,000 with 24.1% o f the sample and 18.4% o f  the sample earned between €50,001 and 

€90,000. The least frequently chosen income band was €90,001- €100,000 (1.1%). 2.6% 

indicated that they earned more than €100,000, while 15.4% o f respondents indicated that they 

would rather not provide that infonnation.

Table 5.10 Frequency of income bands for GDA and Louth sample
Frequency Percent

Less than  €10,000 54 11.5
€10,001-€30,000 127 27.1
€30,001- €50,000 113 24.1
€50,001- €70,000 58 12.4
€70,001-€90,000 28 6.0
€90,001-€100,000 5 1.1
€100,001 o r higher 12 2.6
I’d ra th e r  not sav 72 15.4
Total 469 100*
*  indico les that the to ta l is subject to rounding errors

5.4.6 Respondents  ’  comments

At the end o f  the survey, after completing the personal information questions, respondents were 

invited to include any comments or feedback they had about the survey. Table 5.11 shows the 

feedback some respondents had about the survey in general. The majority o f the comments 

relating to the survey were positive (75%).
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Table 5.11 Respondents’ comments about the survey______________________________________________
Positive feedback abou t survey__________________________________________________________
“7 think i t ’s a ^reat idea! Thanks for the sun’ey ”___________________________________________
"good idea was an interesting survey ”____________________________________________________
“interesting ”____________________________________________________________________________
"Good survey I  would love to see end results ”_____________________________________________
“ Very good survey’ ”______________________________________________________________________
"I would hw interested in learning about the results o f  the survey in time o f  possible ”_________
"Very’ interesting products and survey, interested to know more. ”____________________________
"Great survey ! ”________________________________________________________________________
"Excellent survey made me seriously think about my safety and the reasons I  d on ’t use public
transport more. I  like the idea o f  a safety app for my teenage children ”_______________________
" it’s a fair survey ”_______________________________________________________________________
"GOOD SURVEY VERY INTERESTING”_________________________________________________
"interesting and hopefully cctv security will be updated to help people using public transport to
feel safer"_______________________________________________________________________________
"Brilliant questions re security ”__________________________________________________________
"interesting topic and very with the times ”_________________________________________________
"nice ”__________________________________________________________________________________
"lam really enjoyed the Survey... "________________________________________________________
"Able to answer ALL questions. No problems or impasses encountered!”_____________________
"Excellent awareness raised by survey”___________________________________________________
"Interesting. Made me think. ”___________________________________________________________
"was very interesting survey"_____________________________________________________________
"Interesting survey ”_____________________________________________________________________
"ok with survey. ”________________________________________________________________________
"good survey thanks. Food for thought there. ”_____________________________________________
"I loved the MSPaint pictures!!! ”_________________________________________________________

Negative feedback about survey______________________________________________________
"it is a very fear creating survey using the word safe inappropriately”_____________________
"I feel this survey was aimed at daily use o f  public transnport which I  do not use, so I  hope my
input is relevant. ”________________________________________________________________________
"in any o f  the questions about monitoring a question about the use o f  private companies and
profit could be raised. ”___________________________________________________________________
"You didn't ask i f  I'd seen crime on public transport but not been a victim o f  it ”_______________
"You can't really compare cctv technologies across different times o f  day. Late night will need
more security’ than morning/daytime always. ”______________________________________________
"Diagrams a little confusing but I  did my best with them! ”__________________________________
“/  think that the survey assumed that the respondent would fee l unsafe on Public Transport, I  
feel very safe on it and so a few questions forced me to answer in a way that doesn't reflect my
real opinion. ”___________________________________________________________________________
"Some o f  the questions were a bit unclear, particularly the scenarios, and the way they were 
set up feels like you want a certain answer. Is this advocacy/policy research? ”________________

The comments about the topics o f the survey could loosely be grouped into comments on 

surveillance (7), comments on security or safety (7) comments on public transport (6) and 

miscellaneous comments (8). Table 5.12 contains the comments on specific topics, while the 

miscellaneous comments can be seen on Table 5.13.
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Table 5.12 Respondents’ comments about the topics addressed in the survey__________________________
Comments on surveillance_____________________________________________________
"More CCTVshoidd he available in public”_______________________________________
“CCTVshould be highly visible and advertised"____________________________________
“I'm gay that's y  I  think CCTV is great,„cos even to day I  get greaf over it ”_____________
“surveillance appears to be on the increase ”_______________________________________
“Monitoring o f CCTV a huge issue - who gets access, what is done about it ”____________
“CCTV does not make me feel at all safe on or waiting fo r  public transport. From my 
experience it doesn't provide much o f a deterrent. A few  metres from my bi4S stop a random 
person was murdered in broad daylight. More than one o f my friends were mugged there in
daylight. CCTV monitoring didn't provide any help whatsoever. ”______________________
“/  would definitely feel more safe i f  there was more signage indicating what type o f CCTV 
services are in use on the trains. "

Comments on security or safety__________________________________________________
“Personal safety’ is important to me. ”_______________________________________________
“safety is very important for women. ”_______________________________________________
“security’ in travel depends on a proper sentancing policy fo r  offenders being in place”_____
“Security is very important especially since 9/11. fVe were innocent until that happened, but 
now with child-kidnappings etc we have to be vigilant where personal security is concerned. ’’
“Glad safety on public transport is being addressed, have felt vulnerable. ”________________
“safety' more important than privacy eg combatting terrorism ”__________________________
“The real danger in my using both train and bus is accessing the rail and bus station from the 
city centre as it is my opinion probably the most dangerous place on this island. ”__________

Comments on Public Transport__________________________________________________
“We have no proper access to a bus without a lift or walking dangerous roads. ”___________
“Public transport in P I 5 both train and bus is usually hassle free ”______________________
“the luas needs more passenger checks ”____________________________________________
“Transdev, who operate the luas have admitted to me in writing that they take no legal action 
against fare evaders. As habitual fare evaders are likely to indulge in other criminal activity
Transdev are therefore allowing potential criminals to use the luas free o f charge. ”________
“the redline luas is extremely dangerous because o f druggies and drunks ”________________
“/  welcome wifi on dublin bus "____________________________________________________

Table 5.13 Respondents' miscellaneous comments about the topics addressed in the survey_________________
Miscellaneous Comments_________________________________________________________
“my main issue would be about my privacy”__________________________________________
“hope to win ”___________________________________________________________________
“Will the data be supplemented? ’’___________________________________________________
“Sounds promising! looking forward to hearing more!”_________________________________
“Social Media I have the presumption that information on social media other than Linked In is
not protected from public view - there are ways. Linked is an an online CV”_______________
“emphasis on technology use to make us more secure is good for that business sector but we 
need to address the inequalities and social problems doing that would be the best way to create
a more secure enviomment. ’’_______________________________________________________
“As I  said at the start o f the survey I haven 7 used public transport for more than a decade and 
I would be unable to walk to the nearest public transport stop from home, I drive everywhere
but gave my opinions based on the assumption that I  would be using public transport. ”_______
“Don't harvest mv data!”' _ _   --
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5.5 Summary of Respondents’ Transport Use for GDA and Louth

In the survey, the respondents were asked about various characteristics o f their public transport 

usage. The questions included mode, frequency and time o f day, as well as perceptions o f 

safety, among others. This section includes summaries o f the respondents’ reported public 

transport usage.

The first question asked respondents which mode o f  public transport they use most frequently 

(or used last). As can be seen from Table 5.14, the most frequently used mode o f transport was 

Bus (62.9 %). Train and Luas / Tram were each chosen by 18.6% o f  respondents. The relative 

frequency does not indicate that one mode is more popular than the others, as not all three 

modes would be available to all respondents. The National Travel Survey (CSO, 2011) states 

that “a local bus service was the most common form o f local public transport available to 

households” . However, the mode may have implications for the sense o f security respondents 

feel when using public transport.

Table 5.14 shows the percentage division between commuters from within the GDA and Louth 

who use the bus, minibus or coach (70.1%) and those who use rail based transport (29.9%) for 

their commute, based on the POW SCAR database (CSO, 2012a).

Table 5.14 also shows the means by which respondents travel to the stop or station for the 

public transport mode they indicated in the previous question. The majority o f  respondents 

walk to the station (75.9%), followed by travelling by car (22.2%). Cycling and other modes 

are used by 1.1% and 0.9% o f respondents respectively.

^ ^ b l^ ^ ^ lo d ^ ^ u b li^ ra n s g o i^ is e c ^ iM n n e a n ^ n ra v e H ^ ju b li^ i^ n s j io r^ to j^ i^ ta t io n
Response sample most frequently (recently) used mode

Frequency Percent
Bus (Bus Eireann / Dublin Bus) 295 62.9
Train or Luas/Tram 174 (87 responses each) 37.1
Total 469 100.0

Population Means of Travel results for commuting trips in the GDA and Louth^'
Frequency Percent

Bus, minibus or coach 151,314 70.1
Train, DART or LUAS 64,426 29.9
Total 215,740 100

Surv ey Respondents’ means of travel to stop / station
Frequency Percent

Walk 356 75.9
By car 104 22.2
Cycle 5 1.1
Other (please specify) 4 0.9
Total 469 100*
*  indicates that the total is subject to rounding errors

Central Statistics Office, (2012a)
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Respondents were also asked how long it would take them to travel from their home to the stop 

or station for the mode they had indicated in the first question. As can be seen from Table 5.15, 

the average time for the journey for the respondents was 10.5 minutes; however, this includes 

those whose journey time would be up to 60 minutes. The mode (most frequently reported 

value) o f the responses was 5 minutes, while the median o f  the response set was 6 minutes (that 

is, at least 50% o f the respondents reported the journey takes them 6 minutes or less). The 

standard deviation o f the times reported by the respondents is 10.58 minutes.

Table 5.15 Length of time to get to stop / station
Minutes Frequency Percent Cumulative Percent
0-5 229 48.8 48.8
6-10 106 22.6 71.4
12-15 53 11.3 82.7
20 - 25 49 10.4 93.2
30 - 35 15 3.2 96.4
40 - 45 9 1.9 98.3
5 0 -6 0 8 1.7 100.0
Total 469 100.0

Average value 10.53 minutes
Mode value 5 minutes
Median value 6 minutes
Standard Deviation 10.58 minutes

From Table 5.16 it can be seen that just over half o f  the respondents use public transport 

weekly (53.5%), with the remaining 46.5% using it less frequently. Table 5.17 shows a cross

tabulation o f the frequency with which respondents reported they use public transport with 

whether or not they have access to a car for all journeys.

Table 5.16 Frequency with which respondents use public transport
Frequency Percent Cumulative percent

Everyday 27 5.8 5.8
5-6 days a week 82 17.5 23.2
3-4 days a week 69 14.7 38.0
1-2 days a week 73 15.6 53.5
Less frequently 218 46.5 100.0
Total 469 100*
*  in d ica tes that the to ta l is subject to rounding errors

From Table 5.17 it can be seen that in the cases o f  those using public transport 3 or more days 

per week, the majority o f respondents do not have access to a car for all journeys. O f those who 

use public transport daily, 74.1 % do not have access to a car for all journeys. O f those using it 5 

-  6 or 3 -  4 days a week, 68.3% and 62.3%, respectively, do not have access to a car for all 

journeys. Among the respondents who use public transport only once or twice a week, or less, 

more than half have access to a car for all journeys (58.9% and 81.7% respectively). The 

relationship between car access and fi'equency o f public transport use is significant at the 99% 

level (p < 0.000), for four degrees o f freedom.
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Table 5.17 Cross-tabulation of car access and frequency of public transport use
Do you have access to a car for all 
journeys?

Total

How often do you use public transport? Yes No
Everyday Frequency 7 20 27

Percent 25.9 74.1 100.0
5-6 days a week Frequency 26 56 82

Percent 31.7 68.3 100.0
3-4 days a week Frequency 26 43 69

Percent 37.7 62.3 100.0
1-2 days a week Frequency 43 30 73

Percent 58.9 41.1 100.0
Less frequently Frequency 178 40 218

Percent 81.7 18.3 100.0
Total Frequency 280 189 469

Percent 59.7 40.3 100.0
= 97.095, degrees o f  freedom = 4, p  = 0.000

As can be seen in Table 5.18, the ‘Leap card’ integrated ticket is used by 32.6% o f the 

respondents. Table 5.19 shows a cross-tabulation o f the frequency with w'hich respondents use 

public transport and the proportion o f respondents who use a Leap card.

Table 5.18 Respondents who have Leap cards
Frequency Percent

Yes 153 32.6
No 316 67.4
Total 469 100.0

From Table 5.19, it is clear that, as would be expected, the more frequently respondents use 

public transport, the more likely they are to use a leap card. That relationship is significant at 

the 99% level. The majority o f respondents who indicate that they use public transport every 

day or 5 to 6 times per week use leap cards (63% and 68.3%, respectively). Among those who 

report using public transport 3 to 4 times weekly. Leap card users are very slightly in the 

minority (49.3%). However, among respondents who reported using public transport once or 

twice weekly or less, the proportion o f  Leap card users decreases to 30.1% and 11%, 

respectively. The relationship between Leap card use and frequency o f public transport use is 

significant at the 99% level (p < 0.000).
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Table 5.19 Cross-tabulation of Leap card use anti frequency of public transport use
Do you use a Leap card (integrated 
ticket)/ smart card ticket for any 
modes of public transport?

Total

How often do you use public transport? Yes No
Everyday Frequency 17 10 27

Percent 63.0 37.0 100.0
5-6 days a week Frequency 56 26 82

Percent 68.3 31.7 100.0
3-4 days a week Frequency 34 35 69

Percent 49.3 50.7 100.0
1-2 days a week Frequency 22 51 73

Percent 30.1 69.9 100.0
Less frequently Frequency 24 194 218

Percent 11.0 89.0 100.0
Total Frequency 153 316 469

Percent 32.6 67.4 100.0
^  = 114.06, degrees o f  freedom = 4, p  = 0.000

As can be seen in Table 5.20, the vast majority o f  respondents (81.7%, or 383 respondents) 

indicated that when they use public transport, their destination is Dublin City Centre.

Table 5.20 Is final destination Dublin Cit>’ Centre?
Frequency Percent

Yes 383 81.7
No 86 18.3
Total 469 100.0

Table 5.21 shows that more than half o f the respondents would be likely to use public transport 

in the M orning or during the Daytime (56.5% and 51.2%, respectively). 48.2% o f respondents 

would be likely to use it during the Evening; however, only 16% o f  respondents indicated that 

they would be likely to use public transport at night.

Table 5.21 Times of day respondents are most likely to use public transport
Frequency Percent

Morning 265 56.5
Daytime 240 51.2
Evening 226 48.2
Night 75 16.0

The most frequent purposes for the respondents’ trips by public transport are shown in Table 

5.22. The most commonly chosen reason for respondents to use public transport was for leisure 

trips (46.7%), followed by commuting to work (28.6%). 13.9% use it for commuting to school 

or college (including university), and 10.9% indicated that they use it for other reasons.

Table 5.22 .Main purpose of trips made by public transport
Frequency Percent

Leisure 219 46.7
Commuting to work 134 28.6
Commuting to school or college 65 13.9
Other (please specify) 51 10.9
Total 469 100*
* indicates lhal the total is subject to rounding errors
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Respondents were asked to rate, on a scale o f  1 to 5, how important public transport is in their 

daily lives, where 1 is not at all important and 5 is extremely important. A third of respondents 

(33.3%) considered it unimportant (rating it as 1 or 2 out o f 5), while 47.4% rated it as either 4 

or 5 on the scale, 19.4% o f respondents rated the importance o f  public transport to them as 

being 3 out o f  5.

Table 5.23 Importance respondents place on public transport in their daily lives
Frequency Percent Cumulative Percent

1- Not at all important 92 19.6 19.6
2 64 13.6 33.2
3 91 19.4 52.6
4 74 15.8 68.4
5 - Extremely important 148 31.6 100
Total 469 100.0
Average Score for Importance o f  Public Transport (out o f  a possible 5) 3.3

When asked to rate, out o f  5, how safe they felt when travelling by public transport at the 

different times o f day (where 1 is not at all safe and 5 is extremely safe), the majority o f 

respondents who answered for each time o f day rated their sense o f safety as either 4 or 5 for 

Morning and Daytime, resulting in average scores o f  4.3 and 4.2, respectively, out o f  a possible 

5 (Table 5.24). The average score for sense o f  safety when using public transport in the 

Evening was 3.6. However, the average score for using public transport at Night was only 2.7, 

indicating that on average the respondents do not feel safe when using public transport at night.

Table 5.24 Respondents’ average scores for safety' using public transport at different times of day
Time of Day Number of Respondents Average Score for Safety
Morning 463 4.3
Daytime 446 4.2
Evening 447 3.6
Night 436 2.7

As can be seen from Table 5.25, the majority o f respondents (55.7%) stated that they would not 

feel any differently about their safety when travelling alone if  they had posted their location on 

an SNS page, so their friends could see it. O f the 35 respondents who included a comment in 

the “Other” field, 13 indicated that they did not use social networking or would not post their 

location, without indicating their opinion o f its impact on their safety. Five respondents could 

see both positive and negative aspects to it, 7 indicated that privacy would be a concern, or they 

did not like the idea o f  posting their location. There were 5 outright negative comments and 1 

positive, while 3 respondents referred to concern that posting their location as they travelled 

would advertise that their houses were empty. Please see Appendix I for the comments. As an 

example o f  two possible angles to be considered, one respondent included the following 

comment:

“As I  live atone I  don't think it would make me feel more safe as people then know that my 
house is unoccupied. However, when I  am travelling in foreign countries alone I  tend to post so 
that I  can he tracked. ”
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Table 5.25 Impact o f posting location on SNS on sense of safet>' using public transport
Frequency Percent

It would make me feel less safe 82 17.5
It would have no impact on my sense of safety 261 55.7
It would make me feel more safe 91 19.4
Other (please specify) 35 7.5
Total 469 100*
*  indicates that the total is subject to rounding errors

From Table 5.26, it can be seen that over half o f  the respondents (56.6%) either thought, or 

were certain, that CCTV was in use on the mode o f public transport that they use. A further 

26% o f the respondents said that they did not notice the CCTV, but that they assumed that the 

entire public transport network has them.

Table 5.26 Respondents awareness of CCTV when using public transport
Frequency Percent

I don't notice the CCTV cameras, but I assume the whole public 
transport network has them

122 26.0

I think CCTV is already in use on the public transport mode I would 
use

125 26.7

I never think about CCTV 59 12.6
I don't feel unsafe using public transport, so I don't notice when 
there is CCTV

13 2.8

I am certain CCTV is already in use on the public transport mode I 
would use

140 29.9

Other 10 2.1
Total 469 100*
*  indicates that the total is subject to rounding errors

5.6 Summary of Social Networking Use for GDA and Louth Sample

In the fourth section o f the survey, respondents were asked about their use, or not o f social 

networking sites. The first question was a filter question, whereby respondents were asked if 

they had an account with any o f  the sites listed in Table 5.27. They could choose multiple 

responses to this question as they may have accounts with more than one site. If  they indicated 

at least one account with any o f  those sites, they were directed to a page o f  questions regarding 

the information they input into these accounts, and questions about their usage o f the sites. If 

they indicated they did not have any accounts, they were asked if they would have any concern 

about the privacy o f  data in such accounts, and if  they had any comments on social networking 

for leisure or professional purposes. This section o f the chapter details the responses to the filter 

question relating to SNS accounts. The subsequent sections detail the sets o f questions for each 

type o f response, firstly the responses from those who use social networks and then from those 

who do not. The outcomes o f the SNS sections o f the survey will be analysed in greater depth 

as part o f subsequent chapters, which will investigate how the SNS results relate to other 

response variables.

As can be seen from Table 5.27 and Table 5.28 the vast majority o f  respondents have at least 

one networking site account. The two most popular sites, o f  those provided to respondents,
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were Facebook and Twitter, with 83.2% and 39.9%, respectively, o f  respondents having 

accounts with these sites. Twitter is closely followed by Linkedin, with 39.2%, and Google+, 

which has 38.6%, then Pinterest (14.9%) and MySpace (4.1%). 2.1% o f respondents indicated 

that they had accounts with other sites and 9.6% indicated that they have no social networking 

accounts. No official statistics are available from the CSO on the proportion o f  the population 

with an SNS account. However, the Information Society statistics (CSO, 2012b) indicate that 

among people who had used the internet within the 3 months preceding their survey, 46%  had 

used it for social networking. This suggests that there may be a higher proportion o f  social 

network users in the sample recruited for this thesis. However, the question from the CSO 

survey related to use, not ownership and there are no details given as to whether or not the 

Information Society statistics included social networking for work purposes (for example, 

Linkedin).

Table 5.27 Numbers of respondents with accounts with given networking sites
Networking Sites Frequency Percent
Facebook 390 83.2
Tw itter 187 39.9
L inkedin 184 39.2
Google+ 181 38.6
Pinterest 70 14.9
M ySpace 19 4.1
O ther 10 2.1

I do not have any social netw ork accounts 45 9.6

Further to the networking sites with which people have accounts (Table 5.27), Table 5.28, 

below, shows how many different sites respondents indicated they have accounts with. Having 

1 account had the highest frequency o f responses, followed by 3 accounts. However, it can be 

seen that the more than half o f  respondents have 2 accounts or fewer (58.2%). The most 

accounts indicated by a respondent was 7 (just 1 respondent, 0.2%), with 2 respondents (0.5%) 

indicating that they have accounts with 6 networking sites. 5.5% o f  respondents had accounts 

with 5 sites, while 13.1% had accounts with 4 different sites and 22.3% had them with 3 

different sites.

Table 5.28 Numbers of respondents with no, one or multiple SNS accounts
N um ber of SNS accounts Frequency Percent Cum ulative percent
0 45 9.6 9.6
1 126 26.9 36.5
2 102 21.7 58.2
3 106 22.6 80.8
4 61 13.0 93.8
5 26 5.5 99.4
6 2 0.4 99.8
7 1 0.2 100.0
Total 469 100*
*  indica tes that the to ta l is stih ject to  rounding errors
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Table 5.29 shows a cross-tabulation o f the response proportions for each SNS with age. As can 

be seen from the table the highest proportions o f  respondents who indicated using Facebook 

were in the 35-44 years age group (26.4%) followed by the 25-34 years age group (25.9%). A 

sim ilar case is clear for Linkedin membership, with 27.7% o f respondents with Linkedin 

accounts being in the 25-34 age bracket and 25.5% in the 35-44 age. These age groups also 

account for the largest proportions o f respondents who indicated they had Twitter, MySpace 

and Google+ accounts. However, the proportions for M ySpace are larger in these age groups, 

36.8% and 42.1% o f respondents with MySpace accounts being in the 25-34 years and 35-44 

years age groups, respectively. The 45-55 years is the largest proportion (31.1%) among 

respondents who indicated having no SNS, followed by the 35 -  44 age group (24.4%).

Table 5.29 Cross-tabulation of SNS accounts and age group

SNS
Into which age bracket do you fall?

Total
15-24 25-34 35-44 45-54 55-

64
65 or 
over

Facebook
Count 66 101 103 63 41 16 390
% within SNS 16.9 25.9 26.4 16.2 10.5 4.1 100.0

Linkedin
Count 21 51 47 37 22 6 184
% within SNS 11.4 27.7 25.5 20.1 12.0 3.3 100.0

Twitter
Count 39 52 49 24 17 6 187
% within SNS 20.9 27.8 26.2 12.8 9.1 3.2 100.0

MySpace
Count 2 7 8 1 1 0.0 19
% within SNS 10.5 36.8 42.1 5.3 5.3 0.0 100.0

Goo}»le+
Count .31 51 52 22 16 9 181
% within SNS 17.1 28.2 28.7 12.2 8.8 5.0 100.0

Pinterest
Count 10 24 18 12 5 1 70
% within SNS 14.3 34.3 25.7 17.1 7.1 1.4 100.0

Other Count 4 2 2 1 0.0 1 10
% within SNS 40.0 20.0 20.0 10.0 0.0 10.0 100.0

No SNS 
accounts

Count 3 7 11 14 9 1 45
% within No SNS 6.7 15.6 24.4 31.1 20.0 2.2 100.0

Table 5.30 shows a cross-tabulation o f the number o f sites with which respondents reported 

having an account with their age. From the table, it can be seen that 40%  o f  respondents in the 

65 or over category indicated having an account with only 1 o f the sites (taking “other” as 1 

site). Among all the other age groups the proportion choosing 1 site are between 22.2% (15-24 

years) and 27.6% (25-34 years). In the case o f  the respondents in the 25-34 years, 35-44 years, 

45-54 years and 55-64 years groups, 1 account is also the category with the highest proportions 

o f respondents for each (27.6%, 26.4%, 27.4%and 26.9%, respectively). Among respondents in 

the 15-24 years group, the largest proportion (29.2%) was in the 3 accounts category.
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Table 5.30 Cross-tabulation of number of SNS accounts with age
N um ber 

of SNS 
accounts

Into which age bracket do you fall? Total

15-24 25-34 35-44 45-54 55-64 65 or 
over

0
Count 7 11 14 9 1 45
% witliin Accounts 6.7 15.6 24.4 31.1 20.0 2.2 100.0
% witliin Age 4.2 6.0 8.8 16.7 17.3 5.0 9.6

1
Count 16 32 33 23 14 8 126
% within Accounts 12.7 25.4 26.2 18.3 11.1 6.3 100.0
% within Age 22.2 27.6 26.4 27.4 26.9 40.0 26.9

2
Count 19 18 32 18 10 5 102
% within Accounts 18.6 17.6 31.4 17.6 9.8 4.9 100.0
% within Age 26.4 15.5 25.6 21.4 19.2 25.0 21.7

3
Count 21 29 24 17 11 4 106
% within Accounts 19.8 27.4 22.6 16.0 10.4 3.8 100.0
% within Age 29.2 25.0 19.2 20.2 21.2 20.0 22.6

4
Count 9 20 16 10 5 1 61
% within Accounts 14.8 32.8 26.2 16.4 8.2 1.6 100.0
% within Age 12.5 17.2 12.8 11.9 9.6 5.0 13.0

5
Count 4 8 8 2 3 1 26
% within Accounts 15.4 30.8 30.8 7.7 11.5 3.8 100.0
% within Age 5.6 6.9 6.4 2.4 5.8 5.0 5.5

6
Count 0 1 1 0 0 0 2
% within Accounts 0.0 50.0 50.0 0.0 0.0 0.0 100.0
% within Age 0.0 0.9 0.8 0.0 0.0 0.0 0.4

7
Count 0 1 0 0 0 0 1
% within Accounts 0.0 100.0 0.0 0.0 0.0 0.0 100.0
% within Age 0.0 0.9 0.0 0.0 0.0 0.0 0.2

Total
Count 72 116 125 84 52 20 469
% within Accounts 15.4 24.7 26.7 17.9 11.1 4.3 100.0
% witliin Age 100.0 100.0 100.0 100.0 100.0 100.0 100.0

5.6.1 Respondents with Networking Site A ccounts

The respondents who indicated that they had at least one networking account were directed to a 

page of questions about their use of those accounts. This section presents the results of those 

questions.

From Table 5.31, it can be seen that 80.2% of respondents indicated that their primary use for 

their SNS accounts is personal, with 17.2% using them for personal and business uses equally. 

Only 2.6% of respondents indicated that their primary use for their SNS accounts was for 

business.

Table 5.31 Purpose for which SNS accounts most often are used
Frequency Percent

Business 11 2.6
Personal 340 80.2
Both equally 73 17.2
Total 424 100.0

Table 5.32 shows that the majority (71.9%) o f respondents rated the importance o f their SNS 

accounts in conducting their daily activities as being 3 or less out o f a possible 5, where 1 is not
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at all important and 5 is extremely important. This implies that the majority o f  respondents do 

not consider their SNS accounts to be o f  great importance in conducting their daily activities.

Table 5.32 Respondents rating of how important they consider their SNS accounts to be in conducting daily 
activities
Perceived Importance Frequency Percent Cumulative Percent
1 - Not at all important 76 17.9 17.9
2 92 21.7 39.6
3 137 32.3 71.9
4 86 20.3 92.2
5 - Extremely important 33 7.8 100.0
Total 424 100.0
Average Score for Importance o f  SNS (out o f  a possible 5) 2.8

Table 5.33 shows the cross-tabulation o f the importance placed on SNS by respondents with 

age. The result o f  the Likelihood Ratio Hypothesis test is also reported, with a value o f 31.445 

for 20 degrees o f freedom and a /?-value o f  0.050. This indicates that there is a relationship 

between the response proportions for the two variables which is significant at the 95% level. 

From Table 5.33 it can be seen that among respondents in the 65 or over category (42.1%) 

indicated that they considered SNS was not at all important. Among the 15-24 age bracket 

however, the joint largest proportions (31.9% each) rated the importance as being 3 or 4 out o f  

5. Among the intermediate age groups, the largest proportions were all in the category o f 3 out 

o f  5.

Table 5.33 Cross-tabulation of importance placed on SNS and age

Importance 
of SNS

Into which age bracket do you fall?
Total15-24 25-34 35-44 45-54 55-64 65 or 

over

1- Not at 
all
important

Count 6 13 22 20 7 8 76
% witliin SNS 
importance

7.9 17.1 28.9 26.3 9.2 10.5 100.0

%  within Ape 8.7 11.9 19.3 28.6 16.3 42.1 17.9

2

Count 12 25 23 18 12 2 92
% witliin SNS 
importance

13.0 27.2 25.0 19.6 13.0 2.2 100.0

% within Age 17,4 22.9 20.2 25.7 27.9 10.5 21.7

3

Count 22 43 33 19 14 6 137
% within SNS 
importance

16.1 31.4 24.1 13.9 10.2 4.4 100.0

% within Age 31.9 39.4 28.9 27.1 32.6 31.6 32.3

4

Count 22 19 27 10 6 2 86
% within SNS 
importance

25.6 22.1 31.4 11.6 7.0 2.3 100.0

% within Age 31.9 17.4 23.7 14.3 14.0 10.5 20.3

5
Extremely
important

Count 7 9 9 3 4 1 33
% within SNS 
importance

21.2 27.3 27.3 9.1 12.1 3.0 100.0

% within Age 10.1 8.3 7.9 4.3 9.3 5.3 7.8

Total

Count 69 109 114 70 43 19 424
% within SNS 
importance

16.3 25.7 26.9 16.5 10.1 4.5 100.0

% within Age 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Likelihood Ratio  =  31.445; degrees o f  freedom = 20; p-valiie = 0.050
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Respondents were asked to indicate what types o f information they have input into their 

networking accounts. As can be seen from Table 5.34, the information most frequently 

provided by respondents was their name (93.4%), while the least common input o f  those 

offered was financial details (2.1%). The respondent who indicated that they had input other 

information in addition to those Hsted chose not to specify what that information was.

Table 5.34 Personal information input into SNS accounts by respondents
Information Provided Frequency Percent
Your name 396 93.4
Your image 290 68.4
Your hometown 260 61.3
Your email address 250 59.0
Your date of birth 242 57.1
Your interests 238 56.1
Information about your education and training history 224 52.8
Your relationship / marital status 220 51.9
Your current job 153 36.1
Your contacts 147 34.7
Previous employment 129 30.4
Updates with your current location 114 26.9
The location of your workplace 85 20.0
Your employer 83 19.6
Your mobile phone number 79 18.6
Password(s) 54 12.7
Your home address 28 6.6
Your financial details (credit/debit card/bank details) 9 2.1
Other 1 0.2
As can be seen from Table 5.35, the vast majority o f  respondents (82.3%) indicated that they 

either never read the privacy policies before signing up for SNS accounts, or they only read the 

sections they consider relevant. Only 16% o f the respondents said that they read the whole 

policy.

Frequency Percent Cumulative percent
1 never read the privacy policies 126 29.7 29.7
1 only read the sections I consider relevant 223 52.6 82.3
1 read the whole policy 68 16.0 98.3
Other (Please state) 7 1.7 100.0
Total 424 100.0

From Table 5.36, 57.4% o f respondents felt they generally understand half or less o f  the 

privacy policies o f  social networking sites. However, 42.7% stated that they understand most or 

all o f  the privacy policy, in general.

Table 5.36 How well respondents feel they understand the privacy policies
Frequency Percent Cumulative percent

I do not understand the policy at all 75 17.7 17.7
I understand less than half of the policy 91 21.5 39.2
I understand about half of the policy 77 18.2 57.4
I understand most of the policy 151 35.6 93.0
I understand the whole policy 30 7.1 100*
Total 424 100.0
*  indicates that the total is subject to rounding errors
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The majority of respondents, 63.2%, stated that they had no concerns about the privacy of the 

data that they input into the SNS accounts (Table 5.37). A similar percentage (67.5%) indicated 

that they have social network accounts enabled on their phones (Table 5.38).

Table 5.37 Have you any concerns in relation to the privacy of the data you input into these accounts?
Frequency Percent

Yes 156 .%.8
No 268 63.2
Total 424 100.0

Table 5.38 Respondents with social network accounts (including those used for business) enabled on their 
phones?______________________________________________ ____________________________ ______________________

Frequency Percent
Yes 286 67.5
No 138 32.5
Total 424 100.0

5.6.2 Respondents without Networking Site Accounts

Forty-five respondents stated that they do not have social networking accounts (Table 5.39). 

Among those respondents, 55.6% indicated that they would not have any concerns about the 

privacy of the information that is put into these accounts.

Table 5.39 Respondents without SNS accounts response on would they have concern for data input into SNS 
accounts

Frequency Percent
Yes 20 44.4
No 25 55.6
Total 45 100.0

Respondents were asked to explain their concern, if they had any. Table 5.40 shows the 

comments that were made by the respondents in the open field comment box. The comments 

could be divided into three categories, broadly speaking. The largest o f these groups was 

comments relating to privacy concern or the amount of personal information available to 

others. Three comments related to a lack o f engagement with social networking accounts. 

There were 8 miscellaneous responses which have been included in the “Other” category.
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Table 5.40 Comments from non-users of SNS regarding concern for privacy____________________________
Concerns about privacy / amount of personal information available to others_____________
“Far loo many people, including strangers, have ver}> fast access to a lot o f  information on 
other people, and that is quite a concern. Sometimes it's also uncomfortable knowing that
people you know have certain private information. ” _________________________________________________________________________________________________

"1 feel that they can be an invasion o f  ones privacy. I  would not wish fo r  my business to be
forwarded to a 3rd party. ”________________________________________________________________________________________________________________________________________________________

“I  prefare to keep my private things private”________________________________________________________________________________________________________________

“ /  don' really trust these networking sites with regard to privacy  ” __________________________________________________________________

‘‘O ff course, i have a big concern that we, the ordinary people have NO privacy whatsoever. It
is all about to controll. ”______________________________________________________________________________________________________________________________________________________________

“1 don't tri4St fi4lly the Internet and I  don't think is very secure to keep your private info online(
that's why it is private)  ” ______________________________________________________________________________________________________________________________________________________________

“I  don't use them - ju st not interested - never was. I  do believe however, that privacy cannot be
100% guaranteed. ”________________________________________________________________________________________________________________________________________________________________________

“ /  have reservations about too much o f  my personal information being known by too many
people. ” ________________________________________________________________________________________________________________________________________________________________________________________________

“To much o f  your information available  ” ________________________________________________________________________________________________________________________

“People put up too much personal information on social networking sites ”_______________________________________________

“I don't believe to give all my personal details and whereabouts away. ” _____________________________________________________

“Do not like the way information can be shared with other people to other people that you may 
not want to know about vour business  ”

Do not use / not interested_______________________________________________________________
“ /  have never used them , ”________________________________________________________________________________________________________________________________________________________

“There would always be some concerns but you can limit this by choosing carefully what you 
post - this has nothing to do with me not being on any networking sites I'm just not interested. ”  

“I  am not connected to any social networking and have no interest in doing so in the fim re .  ”

Other___________________________________________________________________________________
“Idon 't trust social media and it's need to know everything about evryone"______________________________________________

“hatching”__________________________________________________________________________________________________________________________________________________________________________________________

“Not well enough informed when using social media  ” _____________________________________________________________________________________________

“Hacking  ” ___________________________________________________________________________________________________________________________________________________________________________________________

“don't need it, can be misused, time consuming, bullshit published”_______________________________________________________________

“My concerns would be in relation to children. I  do not use online networking sites ” ________________________

“theres always someone reading/looking  ” ______________________________________________________________________________________________________________________

“would never have an online presence myself  -  my life is no one's business but my own ” __________________

Respondents who indicated that they were not users o f social networking were also asked if

they had any comments regarding social or professional networking sites. An open field

comment box was provided for respondents to provide their feedback on this topic. Table 5.41

contains the response received. The comments could be split into 5 categories; they are

“Positive sentiment”, “Concern for privacy or information”, “Concern at possible abuse”,

“Lack of knowledge or understanding” and “No intention to engage with SNS”.
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Table 5.41 Comments by non SNS users regarding social and professional networking sites^^ 
Positive sentiment_____________________________________________________
“good i f  professionals can communicate "_____________________________________________________________

Concern for privacy / information____________________________________________________
“ /  have used social networking and related sites myself, and I  can safely say they are not only 
o f  very’ little use, hut quite dangerous. Information flow s at an unnaturally fa s t pace, and it 
cannot he conclusively confirmed, anybody can write what they want, he it true or false, and  
others can access it straight away, rumours can seem like fact, and private information can he 
used in the wrong way, the material on it also o f  very’ poor quality’, but that it the nature o f  the
social networking system. ” ______________________________________________________________________________________________________________

“ /  think they are fa r  too invasive o f  a person's privacy”_________________________________________________________________

“O ff course  , /  have a hig concern that we, the ordinary people have NO privacy whatsoever. It
is all ahout to contrail. ”__________________________________________________________________________________________________________________

“I  don't like them they leave you open to almost every one and th ing”__________________________________________

“I  find  them unecessary’ and invasive  ” ____________________________________________________________________________________________

“I  have reservations ahout too much o f  my personal information heing known hy too many
people. ” ___________________________________________________________________________________________________________________________________________

“theres always someone reading/looking"______________________________________________________________________________________

Concern at possible abuse_________________
“can cause problems fo r  people when ahused. ’ ’

Lack of knowledge / understanding___________________________________________________
“ /  dont know enough about them  ” ___________________________________________________________________________________________________

“prefer to understand the pros and cons before I  would participate as I  was once a member o f  
Facebook and was pestered by strangers looking for "friends " ” ____________________________________________________

No intention to engage with SNS______________________________________________________
“No ,I just don't believe in them(don't use them )”___________________________________________________________________________

“Have no interest in jo ining them. ” _________________________________________________________________________________________________

“Absolutely allergic to even th idea o f  them! ” _________________________________________________________________________________

5.7 Chapter Summary

This chapter has described the demographic information o f the sample as well as summarising 

the respondents reported behaviour regarding the use o f  public transport and social networking 

sites. In total, there were 469 usable responses collected from respondents living in the GDA. 

The majority o f  respondents reported using buses most frequently, or most recently. Just over 

three quarters o f respondents would walk to their public transport stop and the majority live 

less than 10 minutes from the public transport stop. The most commonly chosen trip purpose 

for public transport trips was leisure, which was chosen by 46.7% o f  respondents. The vast 

majority o f respondents indicated that they had at least one SNS account, and 80.2% of those 

respondents indicated that their predominant use for those accounts is personal. The majority o f 

respondents also indicated that they felt they understood half or less o f the privacy policies. 

Concern for the privacy o f their data was expressed by 44.4% o f respondents who used SNS.

Comments were deleted where the respondent only indicated that they had no comment to make, or 
that they do not have any SNS accoimts
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This chapter has laid the foundations for the analysis o f the survey results which will be 

discussed in the following chapters.
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6 CCTV Preferences: Estimation of Discrete Choice Models

6.1 Introduction

This chapter presents the resuhs of the discrete choice scenarios from the questionnaire. The 

discrete choice section in the survey presented a series of choice tasks to the respondents in 

each of three scenarios: walking to the stop or station, waiting at the stop or station and 

travelling on board the vehicle (see Appendix F). The chapter will first outline the division of 

the sample, and then the interpretation of the models is explained. There follows the estimation 

and analysis of MNL models for each of the three scenarios in turn, before a final discussion 

section which looks at recurring patterns in the models across all three scenarios.

6.2 Dividing the Sample

As was previously mentioned in Chapter 5, the existing literature suggests that females are 

more likely to feel fear than males in certain circumstances relevant to this research (Cozens et 

al., 2003; Painter, 1996; Roman and Chalfm, 2008). This subsection further examines this 

theory, with regard to the survey sample, by looking at the responses to the sense of safety 

questions relative to gender. Respondents were asked a series o f questions to gauge their sense 

o f safety. These questions asked respondents to rate, out of 5, how safe they felt using public 

transport at different times of day. An “unsafe” response equates to a respondent indicating a 1 

or 2 on a 5 point scale, where 1 is extremely unsafe and 5 is extremely safe. A “neutral” 

response equates to a 3 on the scale and a “safe” response corresponds to a 4 or a 5. A cross

tabulation of respondents’ genders and the responses to the questions on how safe the 

respondents feel when using public transport at different times of day, showed that, for evening 

(Table 6.1) and night travel (Table 6.2) gender is found to be significant at the 95% level and 

the 99% level respectively, when using the X test. This indicates that there is a relationship 

between gender and the sense of safety responses which is different to what would be expected 

due to random chance alone.

Momentarily discounting those who expressed a neutral response, and comparing the two 

opposing ends of the scale, the odds ratio for the results suggests that, for travelling in the 

evening (Table 6.1), a female respondent is 2.6 times more likely than a male to choose a score 

indicating “unsafe” rather than “safe”. For the results for travelling at night (Table 6.2), the 

odds ratio suggests that a female respondent is 2.9 times more likely than male to choose an 

“unsafe” score than a “safe” one.
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Table 6.1 Cross-tabulation of sense of safet>- on public transport in the evening with gender
Sense of safety in the evening Total

Gender Unsafe Neutral Safe

Female Frequency 55 82 141 278
% (within Female) 19.8 29.5 50.7 100.0

Male Frequency 15 .36 100 151
% (within Male) 9.9 23.8 66.2 100.0

Total Frequency 70 118 241 429
% o f  Total 16.3 27.5 56.2 100.0

Odds ratio fo r  a fem ale respondent choosing "unsafe" over "safe" compared to a male
respondent

2.6

= 11.114, degrees of freedom = 2, p = 0.004

Table 6.2 Cross-tabulation of sense of safety- on public transport at night with gender
Sense of safety at night Total

Gender Unsafe Neutral Safe

Female Frequency 153 65 60 278
% (within Female) 55.0 23.4 21.6 100.0

Male Frequency 50 45 56 151
% (within Male) 33.1 29.8 37.1 100.0

Total Frequency 203 110 116 429
% o f  Total 47.3 25.6 27.0 100.0

Odds ratio fo r  a female respondent choosing "unsafe  ”  over "safe " compared to a male
respondent

2.9

^ =20.210, degrees of freedom = 2, p  = 0.000

The models estimated in this chapter are based on scenario analysis in which the respondents 

are asked to choose their preferred CCTV alternative given a set o f  attributes relating to the 

technology and the trip, o f  which the time o f day is one. Therefore, it would be anticipated that 

a respondent’s predisposition towards feeling safe or unsafe would influence their choice.

Given the results presented in Tables 6.1 and 6.2, combined with previous findings in the

literature which have been outlined already, it was deemed appropriate to split the sample 

based on gender. This will also mitigate the gender imbalance in the sample.

6.3 Interpreting the Models

This section provides an overview on how to interpret the models presented in this chapter. As 

explained in Chapter 3, the models estimated are utility equations o f the following form 

(Equation 9):

U {C C T V  T y p e  A )  =  c c t v a  *  +  / ^ 2  c c t v a  *  ^ 2  ^  P n  c c t v a  *

U (C C T V  T y p e  B )  =  ASCg  +  c c t v b  *  +  ^ 2  c c t v b  *  ^ 2  +  — • "  P n  c c t v b  *

U(^CCTV T y p e  C)  =  AS Cc  +  /?i c c rv c  * +  P2 CCTVC * X 2 +  Pn CCTVC *

i / (  N o  CCT V)  =  ASCf^o +  P i  n OCCTV *  ^ 1  +  / ^ 2  NOCCTV * X 2 ~ \  I -  P n N O C C rv  *

Equation 9 Discrete choice model equations
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Where;

U(CCTV Type A) indicates the utihty equation for CCTV type A (standard CCTV)

CCTV A 's the coefficient for variable in the utility equation for CCTV type A. In the 
model tables, these values will be indicated by the prefix “B” . The three discrete choice 
attributes are not included in the No CCTV equation, as it was the null case in the survey 
(so there were no attributes associated with it). For all additional variables, the baseline 
equation will be the standard CCTV equation.

ASCb is the alternative specific constant, which corresponds to the average impact the 
factors omitted from the model have on the utility for that alternative (Train, 2003, 
Hensher et al., 2005). As relative utility is what is measured, the absolute values of the 
ASCs do not count, whereas differences between them do (Train, 2003). In the model 
tables in the rest of this chapter, the ASC values for each equation will be indicated by 
the prefix “C”. As standard CCTV is a common occurrence on the transport network, the 
equation associated with this technology will be taken as the baseline in all models

The four CCTV typ es  are those presented to the respondents in the survey; that is 
standard CCTV (Type A), CCTV with alerts (Type B), CCTV with route reconstruction 
(Type C) and No CCTV (NO CCTV).

The results of the models in each scenario (Scenarios 1 to 3) are set out in a table in each 

section which contains the coefficient names of the variables used in the model, the coefficient 

(P values) for each and the standard error on each coefficient, for both the models of female 

respondents (left hand side o f the tables) and the male respondents (right hand side of the 

tables).

The tables also contain the statistics for the models (for the transport, demographic and privacy 

sections, the model statistics are provided in a separate table following the table of 

coefficients). These statistics are:

• The log HkeUhood (as outlined in Chapter 3) for each model and that o f the model run 

without any variables (referred to as the “constants only” model throughout this 

chapter). The log likelihood value which is closer to zero represents the better fitting 

model (Hensher et al., 2005). In the case of all models discussed in this chapter the 

models represent an improvement over the constants only models, that is, the log 

likelihood values for models containing the additional variables are lower. This 

indicates that these models give a better explanation of the choices compared to the 

constants only models. Therefore the log likelihood values will only be discussed 

where they can further aid the interpretation o f model.

• The pseudo -  R ', and adjusted pseudo  -  /?*, and the AIC , which were explained in 

Chapter 3, are also provided to present an idea o f the relative fit o f the models. The 

pseudo R“ statistics for most of the models are quite low so these models could not be 

used to predict the outcomes for the technology. However, what is of interest in this
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research is the relative importance o f the different attributes o f the discrete choice 

scenario analysis to each other and external factors, relative to each other across the 

technologies. Therefore, bearing this in mind, the relative values and importance o f the 

coefficients will be analysed, to identify any trends relating to the discrete choice 

attributes.

• The X  value o f the model is given in the final line in each side of the table. This line 

also includes the corresponding degrees o f freedom and the /^-value, which indicates 

whether the model is statistically significant, that is, whether the information it 

provides is statistically different from the constants only model. All o f the models 

included in this chapter are significant at the 99% level and so unless there is a 

deviation from this, the x ' value will not be further discussed for each of the models.

6.3.1 Order o f  Models

The first two models presented for each of the 3 scenarios will be the basic model and the 

indicator variables base model (Sections 6.4.1 -  2; Sections 6.5.1 -  2 and Sections 6.6.1 -2). In 

each of these sections, one table is presented which contains the results of the models estimated 

using the discrete choice variables presented to the respondents (time of day, retention period 

and monitoring organisation). The transport, demographic and privacy variables were then each 

added, individually, to the base model to create a series of intermediate models from which 

only significant variables were carried forward to the final model for each scenario. Figure 6.1, 

below, presents a flow chart of the models’ progressions. For Scenario 1, the 3 intermediate 

sections are presented before the final model. In these three sections for scenario 1 (transport, 

demographic and privacy variables) the first table presented will include the following 

infontiation:

• A list o f each variable of the respective types (transport, demographic and privacy 

variables) that was added to the base indicator model individually.

• The names o f the utility equations to which each variable made a significant 

contribution when added on its own. These are listed for each of the female and male 

respondents.

• The level of significance the variable had in each equation is also indicated using *, **

or *** for 90%, 95% and 99%, respectively, as throughout the thesis.

• These tables will also contain the coefficient names for the additional variables.
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In te rm e d ia te  M odel 1:

B ase m o d e l *■ Individual 
tr a n s p o r t  v a riab les

In te rm e d ia te  M odel 3:

B ase m o d e l *  re su lts  to  
privacy  c o n ce rn  q u e s tio n

B ase m o d e l + individual 
d em o g rap h ic  v a riab les

In te rm e d ia te  M odel 2:

DCM a tt r ib u te s  using 
b in a ry  in d ica to r 

v a riab le s

B ase M odel:
B ase m o d e l + all 

sign ifican t v a riab le s  
fro m  in te rm e d ia te  

m o d e ls

Final M odel:

Figure 6.1 O rder of addition of variables to base model

For the basic model and the indicator base model, the coefficient names will be explained in 

the relevant sections in tables in Scenario 1. All the coefficient names will remain constant for 

the corresponding models in Scenarios 2 and 3. In order to keep the chapter concise, the full 

progression through the different models will only be presented here for Scenario 1. For 

Scenarios 2 and 3, only the basic models, indicator base models and final models will be 

presented and discussed. For the Transport, Demographic and Privacy models for Scenarios 2 

and 3, please see Appendix J.

6.4 Scenario 1: Walking to the stop or station

The models estimated in this section relate to respondents’ choices with regard to their 

preferences when walking to a public transport stop or station. This first section presents the 

most basic model, containing only the categorical variables used in the discrete choice design 

(time o f day the trip is stated as taking place; the period for which the footage will be retained; 

the organisation responsible for monitoring the CCTV system). The subsequent section 

presents the basic model again, but using binary indicator variables for the different levels o f 

the three categorical variables from the discrete choice experiment. As the discrete choice 

attributes are categorical variables, the use o f binary indicator variables for their categories will 

allow greater information on the impact o f individual categories to be obtained. This model 

shall be used as the base model for the subsequent sections in Scenario 1 (Sections 6.4.3 -  6), 

wherein each o f the variables relating to the title o f  the respective sections will be individually 

added to this base model and the equations to which they make a significant contribution will
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be noted. The final model estimated in each section will combine all the variables which have 

made a significant contribution to the individual models within that section.

6.4.1 Initial Attributes Mode! fo r  Scenario 1

This section will discuss the output o f  the estimation o f  the most basic model for the responses 

to the discrete choice section o f the survey. The basic model contains only the attributes which 

were used in the discrete choice scenarios in the questionnaire. Table 6.3 details the names o f 

the coefficients which will appear in the model and their descriptions. As was explained in 

Chapter 3, the attribute levels for the time o f day are daytime, evening and night. The attribute 

levels for the retention period are one day, one week and one month, and the attribute levels for 

the monitoring organisation are the transport operators, a private security firm and An Garda 

Siochana (the Irish police force).

Table 6.3 Explanation of coefficient names for basic models
Coefficient

Name
Description

A lternative Specific C onstants (ASC)
CALERT This is the ASC for the utility equation for CCTV with alerts (Type B)

CRR This is the ASC for the utility equation for CCTV with route reconstruction (Type C)
CNONE This is the ASC for the utility equation for No CCTV

Discrete Choice A ttributes
BTIMEST Coefficient for the “time of day” attribute for standard CCTV (Type A)
BTIMEAL Coefficient for the “time o f day” attribute for CCTV with alerts (Type B)
BTIMERR Coefficient for the “time o f day” attribute for CCTV with route reconstruction (Type C)
BRETST Coefficient for the “retention period” attribute for standard CCTV (Type A)
BRETAL Coefficient for the “retention period” attribute for CCTV with alerts (Type B)

BRETRR Coefficient for the “retention period” attribute for the CCTV with route reconstruction 
(Type C)

BMONST Coefficient for the “monitoring organisation” attribute for standard CCTV (Type A)
BMONAL Coefficient for the “monitoring organisation” attribute for CCTV with alerts (Type B)

BMONRR Coefficient for the “monitoring organisation” attribute for CCTV with route 
reconstruction (Type C)

Table 6.4 contains the results for the estimation o f this model. As previously mentioned, the 

pseudo -  values are quite low. This is because the basic model, containing only the attribute 

variables, does not represent a large improvement o f  the model fit compared to the constants 

only model. As can be seen from this table, the attributes relating to the retention period for the 

video footage are significant for all three types o f  technology for female respondents. The 

coefficient in each case is positive (0.407, 0.263 and 0.252 for types A, B and C, respectively). 

This indicates that a respondent is more likely to choose a technology with longer retention 

periods (the levels o f  the retention period attribute increase fi'om a one day retention period to a 

one month retention period). A higher value for the coefficient would indicate respondents 

prefer longer retention periods. The coefficients for the organisation monitoring the system are 

also significant and positive (0.265, 0.318 and 0.295, for types A, B and C, respectively), 

suggesting that the last category (An Garda Siochana) is the preferred option. The monitoring 

attribute is a nominal categorical variable, that is, there is no order to the response categories.
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They are coded 1 (transport operators), 2 (private security firm) and 3 (An Garda Siochana), 

but the numbers are incidental to the categories they represent. As such, indicator variables for 

the categories (that is, using a binary variable for each individual category) would give a clearer 

picture o f the responses to this attribute. Interestingly, the time o f day is not significant to 

CCTV type B. This suggests that the time o f  day does not impact the probability o f this 

technology being chosen. For CCTV type A the time o f  day coefficient is significant at the 

95% level and has a negative sign (-0.302), indicating that this technology was less likely to be 

chosen by respondents for journeys made in the evening or at night. The time o f day coefficient 

for the CCTV type C has a positive sign (0.294), suggesting that it was more probable that 

respondents would choose this technology when the trips are made later in the day.

For male respondents, the monitoring organisation is significant for all three CCTV alternatives 

(0.472, 0.258, 0.347, for types A, B and C, respectively), but the retention period is only 

significant for CCTV types A and C. Again, in the cases where the coefficient is significant, the 

coefficients are positive (0.392 and 0.337, for types A and C, respectively). Contrasting directly 

with the results for the female respondents, time o f  day comes out as being significant only in 

the case o f CCTV type B, where it is significant at the 95% level and has a positive sign 

(0.096). However, as the attributes are all categorical, a model in which the attributes are 

separated out into their constituent levels using indicator or indicator variables will provide a 

greater level o f  detail. This is provided in Section 6.4.2, below.
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Table 6.4 Basic models for female and male respondents to Scenario 1
Female Respondents Male Respondents

Variable Coefficient Standard E rror Variable Coefficient Standard Error
Standard CCTV (Type A) Standard CCTV (Type A)

BTIMEST -0.302*** 0.092 BTIMEST -0.024 0.107
BRETST 0.407*** 0.108 BRETST 0.392*** 0.126
BMONST 0.265** 0.103 BMONST 0.472*** 0.120

CCTV with Alerts (Type B) CCTV with Alerts Type B)
CALERT 0.197 0.410 CALERT 1.138** 0.525

BTIMEAL 0.060 0.071 BTIMEAL 0.200** 0.096
BRETAL 0.263*** 0.066 BRETAL -0.038 0.088

BMONAL 0.318*** 0.069 BMONAL 0.258*** 0.092
CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)

CRR -0.496 0.394 CRR 0.207 0.516
BTIMERR 0.294*** 0.075 BTIMERR 0.000 0.103
BRETRR 0.252*** 0.078 BRETRR Q 0.109

BMONRR 0.295*** 0.074 BMONRR 0.347*** 0.104
No CCTV No CCTV

CNONE -0.749** 0.342 CNONE 0.258 0.415

Log Likelihood Log Likelihood
Constants only -1578.544 Constants only -950.736

This model -1526.003 This model -925.202

Pseudo -  R^ 0.033 Pseudo -  R^ 0.027
Adjusted Pseudo -  R^ 0.030 Adjusted Pseudo -  R^ 0.022

AIC 3076.0 AIC 1874.400
X  = 105.082, decrees o f freedom = 9, p = 0.000 X  =51.067, degrees o f freedom = 9, p = 0.000

***, ** * denote significance at the 99%, 95%, 90%> level respectively.

6.4.2 Indicator Variables for Scenario 1

This section details the results o f  the estimation o f  the models using binary indicator variables 

for each level o f  the attribute variables from the discrete choice section.

Table 6.5 details the coefficient names for the indicator variables and their descriptions. The 

model results are provided in Table 6.6.
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Table 6.5 Explanation of coefficient names for indicator variable models
Coefficient

Name
Description

Time of Day Indicator Variables (reference category: daytime trips)
BEVEST The indicator variable for evening trips for standard CCTV (Type A)
BEVEAL The indicator variable for evening trips for CCTV with alerts (Type B)

BEVERR The indicator variable for evening trips for CCTV with route reconstruction 
(Type C)

BNIGHST The indicator variable for night trips for standard CCTV (Type A)
BNIGHAL The indicator variable for night trips for CCTV with alerts (Type B)

BNIGHRR The indicator variable for night trips for CCTV with route reconstruction (Type 
C)

Retention Period Indicator Variables (reference category: one month)

BRDAYST The indicator variable for the CCTV footage being retained for 1 day for the 
standard CCTV (Type A)

BRDAYST The indicator variable for the CCTV footage being retained for 1 day for CCTV 
with alerts (Type B)

BRDAYST The indicator variable for the CCTV footage being retained for 1 day for CCTV 
with route reconstruction (Type C)

BRWEEKST The indicator variable for the CCTV footage being retained for 1 week for 
standard CCTV (Type A)

BRWEEKAL The indicator variable for the CCTV footage being retained for 1 week for 
CCTV with alerts (Type B)

BRWEEKRR The indicator variable for the CCTV footage being retained for 1 week for 
CCTV with route reconstruction (Type C)

Monitoring Organisation Indicator Variables (reference category: transport operators)

BPRIVST The indicator variable for the CCTV footage being monitored by the transport 
operators for standard CCTV (Type A)

BPRIVAL The indicator variable for the CCTV footage being monitored by the transport 
operators for CCTV with alerts (Type B)

BPRIVRR The indicator variable for the CCTV footage being monitored by the transport 
operators for CCTV with route reconstruction (Type C)

BGARDST The indicator variable for the CCTV footage being monitored by An Garda 
Siochana (Irish police) for standard CCTV (Type A)

BGARDAL The indicator variable for the CCTV footage being monitored by An Garda 
Siochana (Irish police) for CCTV with alerts (Type B)

BGARDRR The indicator variable for the CCTV footage being monitored by An Garda 
Siochana (Irish police) for CCTV with route reconstruction (Type C)

For the model using the binary indicator variables (binary coded variables for each o f the 

categories from the original discrete choice attributes), not all variables for each attribute can 

be included, as the model represents the impact of each indicator variable relative to a reference 

indicator variable. For example, the reference (omitted) variable for the retention period in the 

models is one month, as that is the limit set out by the Irish DPC (2013b). So the coefficients 

for the one day and one week retention periods indicate the impact o f these retention periods on 

respondents’ choices compared to a one month retention period. In the case of time of day, the 

indicator variable for daytime is omitted from the model, making daytime the reference 

category. For the monitoring organisation the transport operator variable is omitted, making the 

transport operator the reference category. As such, the coefficients are now interpreted as being 

the impact their corresponding variables have on the outcome, relative to the reference category 

for each set o f indicator variables.
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From Table 6.6, it can be seen that for female respondents, as had been suggested by the most 

basic model, for the CCTV type A equation, the later times o f day have a negative impact on 

the probability o f a respondent choosing this technology. The coefficient for evening 

(BEVEST) is negative and significant at the 90% level. The coefficient for night (BNIGHST) 

also has a negative sign, but is o f greater magnitude (-0.528 compared to -0.408) than the 

coefficient for evening and is significant at the 95% level. This indicates that compared to 

daytime trips, night time journeys had the most negative impact on the probability o f 

respondents choosing this technology. As in the basic model, the times o f  day have no impact 

on the probability o f a respondent choosing CCTV type B. This is interesting because, as was 

shown in Chapter 5, the average score for sense o f safety at night was only 2.7 out o f  five, 

compared to 4.2 during the day. Given this, it would be expected that time o f day would have 

some impact on the result for the technology.

For female respondents, the itemisation o f the categories in the retention period attribute has 

revealed that in the cases o f  all three technologies, the one week retention period is not 

significant in its impact compared to a retention period o f one month. However, in all three 

cases, the retention period o f  one day is negative and significant at the 99% level (-0.878, - 

0.558, -0564, for types A, B and C, respectively). This suggests that respondents consider one 

day as being too short o f a retention period compared to one month.

With regard to the organisation monitoring the CCTV, the coefficient for An Garda Si'ochana is 

positive and significant at the 99% level for CCTV types A (BGARDST, 0.678) and B 

(BGARDAL, 0.495), and at the 95% level for type C (BGARDRR, 0.400). This suggests that 

the majority o f  respondents are more likely to choose the technologies if they are being 

monitored by the police force than by the transport operators.
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Table 6.6 Base models for female and male respondents with indicator variables for Scenario 1
Female Respondents Male Respondents

Variable Coefficient Standard E rror Variable Coefficient Standard E rror
Standard CCTV (Type A) Standard CCTV (Tyne A)

BEVEST -0.408* 0.212 BEVEST 0.033 0.254
BNIGHST -0.528** 0.206 BNIGHST -0.094 0.242
BRDAYST -0.878*** 0.250 BRDAYST -0.868*** 0.288

BRWEEKST -0.373 0.262 BRWEEKST -0.702** 0.306
BPRIVST -0.010 0.181 BPRIVST -0.238 0.223

BGARDST 0.678*** 0.198 BGARDST 0.680*** 0.226
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT 0.256 0.349 CALERT -0.867** 0.435
BEVEAL -0.003 0.158 BEVEAL 0.425** 0.214

BNIGHAL 0.175 0.162 BNIGHAL 0.547** 0.214
BRDAYAL -0.558*** 0.152 BRDAYAL -0.059 0.204

BRWEEKAL -0.162 0.172 BRWEEKAL 0.148 0.233
BPRIVAL -0.158 0.170 BPRIVAL 0.190 0.225

BGARDAL 0.495*** 0.162 BGARDAL 0.736*** 0.218
CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)

CRR -0.174 0.337 CRR -0.057 0.414
BEVERR 0.109 0.171 BEVERR -0.200 0.230

BNIGHRR 0,428** 0.176 BNIGHRR -0.162 0.241
BRDAYRR -0.564*** 0.182 BRDAYRR -0.830*** 0.254

BRWEEKRR -0.039 0.153 BRWEEKRR -0.265 0.206
BPRIVRR -0.173 0.170 BPRIVRR -0.469** 0.227

BGARDRR 0.400** 0.168 BGARDRR 0.315 0.233
NoCCTV No CCTV

CNONE -2.039*** 0.313 CNONE -1.885*** 0.367
Log Likelihood Log Likelihood
Constants only -1578.544 Constants only -950.736

This model -1519.439 This model -920.035
Pseudo -  R^ 0.037 Pseudo -  R^ 0.032

Adjusted Pseudo -  R^ 0.032 Adjusted Pseudo -  R^ 0.023
AIC 3080.9 AIC 1882.1

y2 = 118.209,de^rees o f freedom = 18, p = 0.000 /2  = 61.401, decrees o f freedom = 18,p = 0.000
*** **, * denote significance at the 99%, 95%, 90% level respectively.

For male respondents (Table 6.6), the time o f  day indicator variables are only significant for 

CCTV type B, for both evening (BEVEAL) and night (BNIGHAL). Both o f  these coefficients 

are positive and significant at the 95% level (0.425 and 0.547, respectively), suggesting that 

respondents are more likely to select this technology with trips in the evening or at night.

The indicators for the retention period attribute are both negative and significant for CCTV  

type A (-0 .868 for one day and -0.702 for one week). The retention period o f  one day is 

significant at the 99% level and the one week retention period is significant at the 95% level. 

The one day retention period is also significant at the 99% level and negative for CCTV type C 

(-0.830). These results suggest once again that these respondents are negatively disposed  

towards shorter retention periods. CCTV type B is exempt from this. A possible explanation for 

this could be that the alerts are an instantaneous feature happening at the time o f  the event, and 

therefore it is possible the respondents may not attach any great importance to the retention 

period for this technology.
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For male respondents, the coefficients for the Gardai are again positive, but are significant only 

in the cases o f  CCTV types A and B (0.680 and 0.736, respectively). This suggests that in these 

two cases, the respondents are more inclined to choose these technologies when they are being 

monitored by An Garda Siochana

6.4.3 Transport Variables for Scenario 1

Table 6.7 shows the results for the individual models for each o f the transport related variables 

as they are added to the indicator base models. If a variable is significant to the outcome for a 

particular technology, then the name o f  the technology will appear in the table accompanied by 

asterisks to indicate the significance o f  that variable to the corresponding technology. The 

CCTV technologies are represented in the table as B (CCTV with alerts), C (CCTV with route 

reconstruction) and No CCTV (NONE).

As can be seen from Table 6.7, for female respondents, the mode o f transport taken (in this case 

specifically the train) was only statistically significant for the outcome o f the No CCTV 

equation. As opposed to this, the mode o f transport used was significant at the 95% level for 

both CCTV types B and C for male respondents. M ode o f transport was a 3 category nominal 

variable. As such, in this model it was treated as two binary indicator variables for train and 

tram usage, with bus (the most frequently chosen response) as the reference variable.

The frequency with which the respondents indicated they use public transport was also only 

significant to one equation (CCTV type C, at the 95% level) for female respondents (Table 

6.7), and for two equations (type B, at the 90% level, and No CCTV, at the 95% level) for male 

respondents. Access to a car was not significant to the outcomes for any o f the technology 

equations among female respondents, but was significant to CCTV type C and No CCTV, at 

the 90% and 99% level respectively, among male respondents. The times o f  day at which 

respondents reported they were most likely to use public transport were also binary variables 

(however, the respondents could choose more than one response). Travel in the morning was 

significant for female respondents, in the equations for CCTV types B (90% level) and C (99% 

level). For male respondents, it was significant at the 90% level for type C. For female 

respondents, no other times o f  day were significant. For male respondents, night was significant 

to the No CCTV equation, at the 95% level. It is worth noting, however, that this variable is an 

indicator o f  the times o f  day respondents reported being most likely to travel, and is separate to 

the impact o f the discrete choice time o f  day attribute on their preferences (which is accounted 

for in the base model). Only 16% o f  respondents reported that they would be likely to travel at 

night.

The purpose for the trips made by public transport was strongly significant in several equations 

for both male and female respondents (Table 6.7). As with mode o f  transport, the trip purpose
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was a categorical nominal variable, which was broken down into four dummy variables, 

leisure, commuting to work, commuting to college and other. Leisure, having the highest 

response rate, was chosen as the reference variable. For female respondents, commuting to 

work was significant at the 99% level for CCTV types B and C. For male respondents, it was 

significant to the outcome for type C (99%) and No CCTV (90%). For female respondents, 

commuting to college was significant at the 99% level for types B and C, and at the 95% for No 

CCTV. For male respondents, it was significant for the same three equations, but all at the 99% 

level. Other trip purposes was significant respectively, for CCTV types B and C, at the 99% 

and 90% levels among female respondents, and at the 90% and 99% level, respectively, among 

male respondents.

W hether or not a respondent uses a Leap card was significant at the 90% level for both male 

and female respondents (Table 6.7). The respondents’ responses as to the impact, on their sense 

o f safety, o f  posting their location on a social networking site was significant at the 90% level 

for No CCTV, among female respondents, and for type B (at the 95% level) among male 

respondents.
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Table 6.7 Transport variables, coefficient names and the equations to which they are individually significant, 
for Scenario 1

T ransport Variables Coefficient Names Female Respondents M ale Respondents
The public transport mode 

used most frequently 
(indicator variable):

Bus Reference Reference Reference

Train BTRAINAL / BTRAINRR 
/BTRAINO NONE** g**

Tram BTRAMAL / BTRAMRR -

Access to a car CARRR/ CARNO - C*, NONE***
Frequency o f public 

transport use
BFREQAL/ BFREQRR 

/ BFREQNO C** B*, NONE**

Destination is Dublin City BDUBAL/ BDUBRR/ 
BDUBNO

NONE** NONE***
Uses public transport in 

the:

Morning BMORNAL / 
BMORNRR C*

Daytime - -

Evening - -

Night BNIGHNO - NONE**
Most coininon purpose of 

public transport based 
trips (indicator variable):

Leisure Reference Reference Reference

Commuting to work
BCOMMAL /  
BCOMMRR /  
BCOMMNO

C***, NONE*

Commuting to College or 
University

BCOLLAL /BCO LLRR /  
BCOLLNO NONE***

Other BOTHAL/BOTHRR
Respondent uses a LEAP 

card BLEAPNO NONE* NONE*

Impact on sense o f safety 
o f posting location on 

SNS
BSNSAL/ BSNSNO NONE* ALERT**

*** **, * denote significance o f  the transport variable at the 99%, 95% or 90% level, respectively, in 
the indicated utihty equation.

Final Transport Mode!

Table 6.8 shows the model fit statistics for the final transport models for Scenario 1, while 

Table 6.9 shows the final transport model for Scenario 1 for female and male respondents. This 

model combines, for each technology equation, only those transport variables which were 

found to be individually statistically significant, as indicated in Table 6.7. In the case of binary 

indicator variables, all but the reference variable were included if any o f the indicator variables 

were found to be individually significant. As can be seen fi'om the log likelihood in Table 6.8, 

this model represents an improvement over the baseline (constants only) model (a log 

likelihood of -1480.144 for this model compared to -1578.544 for the baseline model). The 

values are still low (0.062 for females and 0.099 for males), however, they are larger than the 

corresponding values for the base models with indicator variables (0.037 and 0.032,
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respectively). This indicates that the models containing the transport use variables represent 

improvements over the base models.

Table 6.8 Model statistics for the final transport models for Scenario 1
Female Respondents Male Respondents

Log Likelihood Log Likelihood
Constants only -1578.544 Constants only -950.736

This model -1480.144 This model -856.431

Pseudo - 0.062 Pseudo -  R̂ 0.099
Adjusted Pseudo -  R̂ 0.053 Adjusted Pseudo -  R̂ 0.081

AIC 3036.300 AIC 1802.900
/^ = 196.799, degrees o f  freedom = 35, p  = 0.000 = 188.61, degrees o f  freedom = 42, p = 0.000

Regarding the equation for CCTV type B (Table 6.9), for the female respondents, using public 

transport in the morning (BMORNAL), which had been significant only at the 90% level when 

added individually to the model, ceases to be statistically significant in the presence o f the other 

transport variables. Trip purpose remains statistically significant for this technology, with 

commuting to work (BCOM M AL, -0.390) significant at the 90% level and commuting to 

college (BCOLLAL, -0.972) and other reasons (BOTHAL, -0.780) both being significant at the 

99% level, with leisure purposes as the reference variable. The sign on all three coefficients is 

negative. This indicates that those respondents whose trip purpose falls into one o f these three 

categories are less likely to choose CCTV type B than those whose trip is for leisure purposes. 

The impact o f  commuting for college is approximately 2.49 times as large as that o f  commuting 

to work. The fact that the constant tenn for the equation (CALERT) is now significant (at the 

95% level) where it was not in the base model (Table 6.6), suggests that the reference level 

(that is leisure trips) is also statistically significant to the outcome o f  the choices these 

respondents made.

For male respondents (Table 6.9), the outcome for CCTV type B is affected by more o f  the 

transport variables. W ithin this model, the indicator variables for transport mode (BTRAMAL, 

for tram (0.886) and TRAINAL for train (0.576)) are significant at the 99% and 95% levels, 

respectively. Bus as transport mode is used as the reference variable. In a model containing the 

other transport variables, frequency o f transport use (BFREQAL), which had been significant at 

the 90% level, loses its statistical significance. Trip purpose is still significant to the outcome, 

with commuting to college and other trip purposes being significant at the 99% and 90% levels 

respectively. The magnitude o f the commuting to college coefficient (1.165) is almost twice 

(1.97 times) that o f  the coefficient for other trip purposes (0.591). Leisure trips were the 

baseline reference variable.

From Table 6.9 it is possible to see that when a respondent indicated that their most common 

purpose for public transport trips is college, the impact is almost twice (1.97 times) that o f the 

“other” trip purposes category. The sign on the coefficients for both “other” and commuting to
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college are positive, indicating that the respondents in those groups are more likely to choose 

the CCTV type B. Among males, those who indicated that they would feel safer on public 

transport if  their location was posted on their SNS page (BSNSAL) indicated that they would 

be less likely to choose CCTV type B. This is statistically significant to the outcome o f  the type 

B equation at the 99% level

For CCTV type C, among female respondents (Table 6.9), frequency o f public transport use 

(BFREQRR) is no longer statistically significant. Among the indicator variables for trip 

purpose, only commuting for work (BCOMMRR, -0.423) retains significance (90% level) over 

the reference level o f  leisure. The coefficient in this case is negative, indicating that 

respondents in this category are less likely than those in the leisure category to choose CCTV 

type C. Those who indicated they were likely to travel in the morning (BM ORNRR, -0.387) are 

also significant (at the 95% level) and the coefficient is also negative. Again this indicates that 

they are less likely to choose this technology than the other respondents.

For male respondents (Table 6.9), the outcome for CCTV type C is statistically significantly 

impacted by the respondents’ mode o f transport (BTRAM RR, TRAINRR), access to a car 

(CARRR), trip purpose (BCOMMRR, BCOLLRR or BOTHRR) and whether or not the 

destination o f their journey is Dublin City Centre (BDUBRR). Both tram (1.215) and tram 

(0.549) users are more positively inclined towards this technology compared to bus users. 

While those with access to a car for all their journeys are also more likely to choose this 

technology than those without such car access (0.371). Respondents whose destination is 

Dublin City Centre (-0.891) are less likely to choose this technology compared to those whose 

destination is elsewhere. Respondents commuting to work (0.728) or college (1.581), or who 

most often travel for other reasons (1.255) are all more likely than those travelling for leisure 

purposes to choose this technology.

For the No CCTV equation (Table 6.9), train as mode o f transport (TRAINON), trip purpose 

(BCOM M NO, BCOLLNO, BOTHNO), Leap card use (BLEAPNO) and Dublin C ity Centre as 

their destination (BDUBNO) were each statistically significant, to at least the 90%  level, to the 

outcome for female respondents. Train users (-1.668) were statistically significant at the 95% 

level, and as the coefficient was negative, they were less likely to choose No CCTV compared 

to bus users. Respondents whose destination was usually Dublin City Centre (-0.678), were 

also less likely to choose No CCTV (significant at the 95% level). A most common trip 

purpose o f commuting to work (-1.305) or to college (-0.718) had negative impacts on the 

outcome for No CCTV (significant at the 99% and 90% levels respectively). The impact o f 

commuting to work is approximately 1.8 times greater than that o f  commuting to college. 

Respondents who use Leap cards (or an equivalent smart ticket) are more likely to choose No 

CCTV (0.838, significant at the 99% level).
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M ale respondents (Table 6.9) who use Leap cards are also more likely to choose No CCTV 

(significant at the 99% level). Respondents who most frequently travel to Dublin City Centre (- 

1.991) by public transport, and those who are likely to travel at night (-1.647), are both 

negatively inclined towards No CCTV, significant at the 99% and 95% levels, respectively. 

Respondents with access to a car for all journeys (-1.017) are also less likely to choose No 

CCTV. The frequency with which the respondents use public transport and the most common 

purpose o f those trips are no longer significant in the model. As with female respondents, male 

respondents who are Leap card users (1.111, significant at the 99% level) are more likely to 

choose No CCTV.
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Table 6.9 Final transport variable models for female and male respondents, for Scenario 1
Female Respondents Male Respondents

Variable Coefficient Standard Error Variable Coefficient Standard E rror
Standard CCTV ('Fype A) Standard CCTV (Type A)

BEVEST -0.387* 0.215 BEVEST -0.064 0.263
BNIGHST -0.508** 0.209 BNIGHST -0.118 0.252
BRDAYST -0.884*** 0.252 BRDAYST -1.008*** 0.302

BRWEEKST -0.381 0.267 BRWEEKST -0.847*** 0.322
BPRIVST 0.009 0.183 BPRIVST -0.300 0.232

BGARDST 0.732*** 0.200 BGARDST 0.675*** 0.236
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT 0.741** 0.374 CALERT -0.250 0.624
BEVEAL -0.050 0.160 BEVEAL 0.425* 0.218

BNIGHAL 0.164 0.164 BNIGHAL 0.519** 0.220
BRDAYAL -0.541*** 0.155 BRDAYAL -0.003 0.213

BRWEEKAL -0.171 0.175 BRWEEKAL 0.211 0.240
BPRIVAL -0.123 0.171 BPRIVAL 0.156 0.229

BOARDAL 0.505*** 0.164 BGARDAL 0.811*** 0.223
BMORNAL -0.191 0.174 BTRAMAL 0.886*** 0.273
BCOMMAL -0.390* 0.206 TRAINAL 0.576** 0.238
BCOLLAL -0.972*** 0.251 BFREQAL -0.061 0.072
BOTHAL -0.780*** 0.274 BDUBAL -0.658** 0.290
CCTV with Route Reconstruction (Type C) BCOMMAL 0.202 0.256

CRR 0.072 0.489 BCOLLAL 1.165*** 0.382
BEVERR 0.132 0.172 BOTHAL 0.591* 0.342

BNIGHRR 0.418** 0.178 BSNSAL -0.301*** 0.107
BRDAYRR -0.578*** 0.183 CCTV with Route Reconstruction (Type C)

BRWEEKRR -0.060 0.154 CRR -0.725 0.552
BPRIVRR -0,168 0.172 BEVERR -0.290 0.239

BGARDRR 0.405** 0.170 BNIGHRR -0.143 0.250
BFREQRR 0.064 0.067 BRDAYRR -0.802*** 0.262

BMORNRR -0.387** 0.185 BRWEEKRR -0.185 0.214
BCOMMRR -0.423* 0.247 BPRIVRR -0.634*** 0.239
BCOLLRR -0.386 0.278 BGARDRR 0.364 0.241
BOTHRR -0.441 0.278 BTRAMRR 1.215*** 0.285

No CCTV TRAINRR 0.549** 0.263
CNONE -1.102** 0.531 BCARRR 0.371* 0.203

BTRAMNO 0.334 0.314 BDUBRR -0.891*** 0.308
TRAINON -1.668** 0.732 BMORNRR 0.229 0.190
BDUBNO -0.678** 0.306 BCOMMRR 0.728*** 0.261

BCOMMNO -1.305*** 0.433 BCOLLRR 1.581*** 0.405
BCOLLNO -0.718* 0.430 BOTHRR 1.255*** 0.357
BOTHNO 0.150 0.405 No CCTV

BLEAPNO 0.838*** 0.299 CNONE -0.318 0.812
BSNSNO -0.143 0.153 BCARNO -1.017*** 0.342

BFREQNO -0.047 0.151
BDUBNO -1 991*** 0.398

BNIGHTNO -1.647** 0.761
BCOMMNO 0.280 0.413
BCOLLNO 0.532 0.543
BOTHNO -0.722 0.825

BLEAPNO 1.011*** 0.378
***, **, * denote significance at the 99%, 95Vo, 90% level respectively.

6.4.4 Demographic Variables for Scenario 1

This section will detail the results o f estimating models which contain responses gathered in the 

demographic information section o f the survey. Table 6.10 contains the variables used and their
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coefficient names. The variables were each added to the base indicator variable model from 

Section 6.4.2. The equations, for which they were significant, for each female and male 

respondents, are also included in Table 6.10.

As can be seen from Table 6.10, age was significant for the female respondents in all three 

equations, CCTV type B (99%), type C (99%) and No CCTV (95%); while, for males, it was 

significant for none o f them. The highest level o f education is significant to type B for female 

respondents, but it is not significant to any outcome for male respondents. Two o f the indicator 

variables for income are significant, among female respondents, to the outcome to the No 

CCTV equation: the €30,001 -  €70,000 per annum income category and those who indicated 

that they would rather not divulge their income were significant to the No CCTV equation at 

95% and 99%, respectively, with €30,000 or less as the reference variable. Among male 

respondents, €30,001 -  €70,000 per annum and €70,001 or more per annum were both 

significant to CCTV type B (at the 95% and 99% levels, respectively). €30,001 -  €70,0(X) per 

annum was also significant to the CCTV type C equation at the 95% level. €70,001 or more 

was also significant to the No CCTV equation at the 99% level.

For both female and male respondents (Table 6.10), living outside Dublin was significant to 

CCTV type C (at the 95% and 99% levels respectively). For females, it was also significant to 

the No CCTV equation at the 95% level and for males it was significant to CCTV type B at the 

95% level. Living in Dublin was used as the reference level. Area type was broken down into 

three indicator variables, with Rural used as the reference level. For female respondents Urban 

and Suburban were both significant at the 95% level to the No CCTV equation and Suburban 

was also significant at the 95% level to CCTV type C. For males, again both are significant to 

the No CCTV equation, in this case at the 99% level. Urban is also significant to the type B 

equation at the 95% level.
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Table 6.10 Demographic variables, coefficient names and the equations to which they are individually 
significant, for Scenario 1__________________________________ _____________________ ____________________

Demographic variables Coefficient Names
Equations for 

Female 
Respondents

Equations for 
Male 

Respondents

Age BAGEAL/ BAGERR/ 
BAGENO

g+++
NONE** -

Highest level of education BLEDAL -
Income (indicator variable)

€30,000 or less p. a. Reference Reference Reference

€30,001 -€70 .000  p.a. BINC2A /  B INC2 R /  
BINC2N NONE** gif*

€70,001 or more p.a. B1NC3A /  B INC 3 R /  
BINC3N - B***, NONE***

Rather not divulge income BRA THRR /  BRA THNO NONE*** -
County (indicator variable):

Dublin Reference Reference Reference

Outside Dublin
BNOTDUBA /  
BNOTDUBR /  
BNOTDUBN

C** NONE**

Area Type (indicator 
variable);

Rural Reference Reference Reference
Urban BURBANAL /  BURBNO NONE** B**, NONE***

Suburban BSLIBRR /  BSUBNO C**. NONE** NONE***
***, **, * denote significance o f the corresponding demographic variable at the 99%, 95% or 90% lex’el, 
respectively, in the indicated equation.

Final Demographic Mode!

Table 6.11 shows the model fit statistics for the final demographic model for Scenario 1 for the 

female and male models, the outcomes o f which are shown in Table 6.12. From the log 

likelihoods reported in Table 6.11, it is clear that in the case o f both females and males, these 

demographic models represent an improvement over the base (constants only) model. These 

models incorporate the demographic variables which were significant in Table 6.10 with the 

base indicator model (Table 6.6). The R" values for the models that include the demographic 

information are better than the base models, but not as good as the models with the transport 

variables.

Table 6.11 Model statistics for the final demographic model for Scenario 1
Female Respondents Male Respondents

Log Likelihood Log Likelihood
Constants only -1493.05 Constants only -950.736

This model -1578.544 This model -887.475

Pseudo -  R̂ 0.054 Pseudo -  R̂ 0.067
Adjusted Pseudo -  R̂ 0.046 Adjusted Pseudo -  R̂ 0.051

AIC 3054.600 AIC 1848.900
= 171.077, degrees o f freedom = 31, p = 0.000 = 126.52, degrees o f freedom = 34, p = 0.000

156



C hapter 6

From Table 6.12, it can be seen that for the CCTV type B equation for female respondents. Age 

(BAGEAL) remains significant (at the 99% level) to the outcome. The coefficient is positive 

(0.175), indicating that the older the respondents reported being, the more likely they were to 

choose this technology. Education level (BEDLA) is not significant. Age (BAGERR) is also 

significant at the 99% level, and positive for CCTV type C (0.190). Living outside Dublin (but 

w ithin the GDA or Louth) is also significant to this technology (at the 95% level) for female 

respondents. The coefficient is negative (-0.320), suggesting that those who are resident outside 

Dublin were less likely to choose this outcome.

Age (0.393) is also positive and significant to the equation for No CCTV, for female 

respondents (Table 6.12). Income category 2 (€30,001 -€70,000 per annum) and the rather not 

say category are significant at the 99% level, and negative (-0.871 and -2.325, respectively). 

This indicates that respondents in these categories are less likely than those earning €30,000 or 

less per annum, to select No CCTV. Those who would rather not state their income are 

approximately 2.7 times less likely to choose this outcome than those in the €30,001 -  €70,000 

income category. Urban (1.657) and Suburban (1.318) area types are also significant (at the 

95% and 90% levels respectively), with positive coefficients. This suggests that respondents 

who live in these types o f areas are more likely to choose No CCTV than those living in rural 

areas.

For male respondents (Table 6.12), income categories 2 and 3 (€30,001 -  €70,(K)0 per annum 

and €70,001 or more per annum) are significant at the 90% and 99%, respectively, to the 

outcome o f the CCTV type B equation. The coefficients are -0.427 for category 2 and 1.326 for 

category 3. This indicates that those earning more than €70,001 are positively inclined towards 

the CCTV type B, compared to those earning €30,000 or less. Those in the middle category 

(BINC2, €30,001 -  €70,0(X)) are less likely to choose it compared to those earning less than 

them. However, the coefficient for the €70,001 or more category is 3.1 times larger than the 

coefficient for the €30,001 -  €70,000. Urban area types are significant at the 90% level and 

negative compared to rural areas, indicating urban dwelling respondents are less likely to 

choose this technology than those living in rural areas. Coming from outside Dublin is also 

significant (90% level) and positive (0.680), meaning those from outside Dublin are more 

likely to choose this technology, compared to the respondents who are resident in Dublin.

For CCTV type C, among male respondents (Table 6.12), income bracket 2 (€30,001 -  

€70,000) is again significant (at the 95% level) and negative (-0.490), compared to respondents 

earning €30,000 or less. Living outside Dublin (0.680) is also significant, in this case at the 

99% level, and positive. This once again suggests that respondents living outside Dublin are 

more likely than those living in Dublin, to choose this technology. For the equation relating to 

No CCTV, the income bracket for earning more than €70,001 is significant at the 99% level,
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the coefficient is positive (2.161). Urban and Suburban areas are also significant at the 99% 

level and negative (-1.655 and -2.672, respectively), suggesting respondents in these areas are 

less likely than those in rural areas to choose No CCTV.

Table 6.12 Final demographic variable models for female and male respondents, for Scenario 1
Female Respondents Male Respondents

Variable Coefficient Standard Error Variable Coefficient Standard E rror
Standard CCTV (Type A) Standard CCTV (Type A)

BEVEST -0.403* 0.213 BEVEST 0.080 0.259
BNIGHST -0.517** 0.208 BNIGHST -0.088 0.245
BRDAYST -0.899*** 0.251 BRDAYST -0.901*** 0.294

BRWEEKST -0.400 0.265 BRWEEKST -0.720+* 0.313
BPRIVST -0.002 0.182 BPRIVST -0.296 0.228

BGARDST 0.717*** 0.199 BGARDST 0.740*** 0.233
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT -0.444 0.491 CALERT -0.512 0.546
BEVEAL -0.033 0.159 BEVEAL 0.441** 0.218

BNIGHAL 0.149 0.163 BNIGHAL 0.595*** 0.219
BRDAYAL -0.581*** 0.154 BRDAYAL -0.061 0.207

BRWEEKAL -0.177 0.174 BRWEEKAL 0.124 0.235
BPRIVAL -0.168 0.170 BPRIVAL 0.198 0.228

BGARDAL 0.490*** 0.163 BGARDAL 0.724*** 0.221
BAGEAL 0.175*** 0.063 BINC2A -0.427* 0.218
BEDLA -0.022 0.029 BINC3A 1.327*** 0.428
CCTV with Route Reconstruction (Type C) BRATNOA 0.082 0.339

CRR -1.176** 0.505 BURBANAL -0.522* 0.303
BEVERR 0.110 0.172 BSUBUAL -0.423 0.312

BNIGHRR 0.456** 0.178 BNOTDUBA 0.446* 0.243
BRDAYRR -0.570*** 0.183 CCTV with Route Reconstruction (Type C)

BRWEEKRR -0.033 0.154 CRR -0.091 0.447
BPRIVRR -0.177 0.171 BEVERR -0.194 0.233

BGARDRR 0.393** 0.169 BNIGHRR -0.180 0.244
BAGERR 0.190*** 0.067 BRDAYRR -0.850*** 0.256

BURBANRR 0.104 0.214 BRWEEKRR -0.272 0.208
BSUBURR 0.237 0.207 BPRIVRR -0.454** 0.229

BNOTDUBR -0.320** 0.151 BGARDRR 0.355 0.235
No CCTV BINC2R -0.490** 0.231

CNONE -4 1.003 BINC3R 0.610 0.471
BAGENO 0.393*** 0.122 BRATNOR 0.082 0.349
BINC2N -0.871*** 0.327 BNOTDUBR 0.680*** 0.236
BINC3N -0.039 0.393 No CCTV

BRATNON -2.325*** 0.740 CNONE -0.549 0.646
BNOTDUBN -0.597 0.370 BINC2N 0.540 0.399
BURBANO 1.657** 0.760 BINC3N 2.161*** 0.611
BSUBUNO 1.318* 0.757 BRATNON 0.726 0.564

BNOTDUBN -0.421 0.454
BURBANO -1.655*** 0.492
BSUBUNO -2.672*** 0.564

***  **, * denote significance at the 99%, 95%, 90%  level respectively.

6.4.5 Privacy Variables for Scenario 1

After the respondents had completed the discrete choice section o f  the survey, they were 

directed to a page o f  general questions regarding their opinions on CCTV. The first question on 

that page was “Would you have any concerns for your privacy with any o f the CCTV 

technologies described in this survey (standard CCTV, CCTV with alerts or CCTV with route
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reconstruction) being used in public transport?” the answer to which was either yes or no. The 

results o f  this question have been included in the model with the original indicator variables in 

order to assess the impact o f  the respondents’ reported privacy concern (or lack thereof) 

relative to the impact o f  the scenario variables on the outcomes o f  the respondents’ choices. 

The resultant fit statistics for this model are presented in Table 6.13, while the results o f  the 

m odel itse lf are presented in Table 6.14.

Table 6.13 Model statistics for privacy concern model. Scenario 1
Female Respondents Male Respondents

Log Likelihood Log Likelihood
Constants only -1578.544 Constants only -950.736

This model -1516.026 This model -918.823

Pseudo - 0.040 Pseudo -  R ' 0.034
Adjusted Pseudo -  R^ 0.034 Adjusted Pseudo -  R ' 0.023

AIC 3080.100 AIC 1885.600
= 125.035, degrees of freedom =21, p = 0.000 = 63.826, degrees o f  freedom = 21, p = 0.000

From Table 6.14, it can be seen that, for Scenario 1, respondents’ response on privacy concern

(that is their reported privacy concern regarding the CCTV technologies in the discrete choice  

questions) is not statistically significant in a model o f  their responses to the discrete choice 

scenarios them selves. This is the case for both female and male respondents.

Table 6.14 Models including privacy concern variable, for female and male respondents, for Scenario 1
Female Respondents Male Respondents

Variable Coefficient Standard E rror Variable Coefficient Standard E rror
Standard CCTV (Type A) Standard CCTV (Type A)

BEVEST -0.410* 0.212 BEVEST 0.031 0,254
BNIGHST -0.520** 0.206 BNIGHST -0.091 0,242
BRDAYST -0.880*** 0.250 BRDAYST -0.874*** 0,288

BRWEEKST -0.375 0.263 BRWEEKST -0.706** 0.306
BPRIVST -0.002 0.181 BPRIVST -0.235 0.223

BGARDST 0.685*** 0.198 BGARDST 0.684*** 0.226
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT 0.313 0.351 CALERT -0.855* 0.437
BEVEAL -0.019 0.158 BEVEAL 0.423** 0.215

BNIGHAL 0.153 0,163 BNIGHAL 0.542** 0.214
BRDAYAL -0.569*** 0.152 BRDAYAL -0.055 0.204

BRWEEKAL -0.151 0.173 BRWEEKAL 0.151 0.233
BPRIVAL -0.154 0.170 BPRIVAL 0.191 0.225

BOARDAL 0 499+** 0.162 BGARDAL 0.735*** 0,218
PRIVACYA -0.345 0.232 PRIVACYA -0.150 0.341

CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)
CRR -0.139 0.339 CRR -0,032 0,415

BEVERR 0.112 0.171 BEVERR -0.194 0,231
BNIGHRR 0.425** 0.177 BNIGHRR -0.171 0.241
BRDAYRR -0.555*** 0.182 BRDAYRR -0.822*** 0.255

BRWEEKRR -0.035 0.153 BRWEEKRR -0.265 0,206
BPRIVRR -0.178 0.171 BPRIVRR -0.463** 0.228

BGARDRR 0.405** 0.168 BGARDRR 0.332 0.233
PRIVACYR -0.279 0.246 PRIVACYR -0,476 0.390

NoCCTV No CCTV
CNONE -2 122*** 0.321 CNONE -1.912*** 0.372

PRIVACYN 0.497 0.366 PRIVACYN 0.244 0.506
***, **, * denote significance at the 99%, 95%, 90% level respectively.
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6.4.6 Final Model for Scenario 1

Table 6.15 shows the model statistics for the final female and male models using all valid 

respondents, for Scenario 1. As can be seen from the log likelihood for these models (- 

1454.388 for female respondents and -818.705 for males), both final models represent an 

improvement over the constants only models. In addition to this, both models represent an 

improvement over the base model with indicator variables estimated in section 6.4.1, for which 

the log likelihoods were -1526.003 for female respondents and -925.202 for males.

Table 6.15 Model statistics for the final female and male models using all valid respondents, for Scenario 1
Female Respondents Male Respondents

]344 obserx’ations 75 7 observations
Log Likelihood Log Likelihood
Constants only -1578.544 Constants only -950.736

This model -1454.388 This model -818.705

Pseudo - 0.079 Pseudo -  R̂ 0.139
Adjusted Pseudo -  R̂ 0.067 Adjusted Pseudo -  R̂ 0.115

AIC 3010.8 AIC 1759.400
=  248.311, degrees o f  freedom =48, p  =  0.000 =264.061, deforces o f  freedom = 58, p  = 0.000

Table 6.16 shows the corresponding statistics for the final female and male models using only 

non-lexicographic respondents. The table shows that in the case o f  both sets o f respondents, the 

final models are an improvement over the constants only model. The log likelihoods for the 

constants only model are -1436.773 and -811.699 for female and male respondents, 

respectively, while the corresponding log likelihoods for the final models are -1307.184 and - 

696.349, respectively. T h e / '  values for both models (259.179 for 48 degrees o f freedom and 

230.699 for 58 degrees o f  freedom, respectively) are significant at the 99% level. Therefore the 

null hypothesis that they are not significantly different from the constants only models can be 

rejected. As can be seen by comparing the tables, for the most part, omitting responses from the 

lexicographic respondents (Table 6.16) improves the fit o f the model. The exception to this is 

the value for the adjusted pseudo R“ for male respondents, which is 0.115 for all respondents 

(Table 6.15) and 0.114 for the non-lexicographic respondents (Table 6.16). As such, the non- 

lexicographic results will be examined.

Table 6.16 Model statistics for the final female and male models using only non-lexicographic respondents, for 
Scenario 1 ________  ______

Female Respondents Male Respondents
1216 obsen’ations 646 observations

Log Likelihood Log Likelihood
Constants only -1436.773 Constants only -811.699

This model -1307.184 This model -696.349

Pseudo -  R̂ 0.090 Pseudo -  R̂ 0.142
Adjusted Pseudo -  R̂ 0.077 Adjusted Pseudo -  R̂ 0.114

AIC 2716.400 AIC 1514.700
^  = 259.179, degrees o f  freedom =48, p  =  0.000 =230.699, degrees o f  freedom =  58, p =  0.000
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Table 6.17 presents the results for the final models for female and male respondents using only 

the non-lexicographie responses. For CCTV type A, among female respondents, travelling in 

the evening (BEVEST) and at night (BNIGHST) are both significant (at the 95% and 99% 

levels respectively) and negative (-0.499 and -0.615, respectively). This indicates that the 

respondents were less inclined to choose type A when the scenario choice task indicated that 

the associated trip would be in the evening or at night (with night having a greater impact than 

evening), compared to when the trip would take place during the day. The coefficients for the 

shorter retention periods o f  one day (BRDAYST) and one week (BRW EEKST) are also both 

significant (at the 99% and 90% levels, respectively). Both coefficients are negative, but the 

coefficient for the one day retention period (-0.945) is almost twice the magnitude (1.9 times 

approximately) o f the coefficient for one week retention (-0.497). This indicates that, in the 

case o f type A, retention periods shorter than the reference variable o f one month have a 

negative impact on the outcome. A private security company (BPRIVST) being responsible for 

monitoring the footage is not significant to the outcome, for this technology, relative to the 

transport operator doing the monitoring. However, the Gardai as monitors (BGARDST) is 

significant at the 99% level, the coefficient is positive (0.758), indicating the respondents were 

more likely to choose this technology when it was being monitored by An Garda Siochana.

For type B (Table 6.17), the time o f day the trip was indicated to be taking place was not 

significant to the equation for this technology (BEVEAL and BNIGHAL). This is in keeping 

with the results o f  the base model. Once again, the retention period o f one day (BRDAYAL) is 

significant at the 99% level and negative (-0.682), indicating the technology is less likely to be 

chosen if associated with a one day retention period compared to a one month period. The 

coefficient associated with the Gardai (BGARDAL) as monitors is also significant at the 99% 

level and positive, indicating that they are preferred by respondents to the transport operating 

company as monitors for CCTV type B. With regard to the respondents’ reported travel 

patterns, only commuting to college (BCOLLAL) is significant (at the 99% level) in affecting 

the outcome for type B. The negative coefficient (-0.870) indicates that the respondents who 

predominantly use public transport to commute to college were less likely than those who use it 

for leisure trips to choose type B. None o f  the demographic variables remained significant 

when combined with the transport and technology attributes.

For CCTV type C (Table 6.17), evening joumeys in the scenario analysis are not significant 

(BEVERR). However, the relationship between joumeys being made at night (BNIGHRR) and 

CCTV type C is significant at the 95% level and positive. This suggests that respondents were 

more likely to choose this technology when the journey was indicated as being made at night. 

As was the case for the previous technologies, the retention period o f one day (BRDAYRR) is 

significant at the 99% level and negative (-0.604), while the Gardai as monitors (BGARDRR)
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is significant (at the 95% level) and positive (0.371). For CCTV type C, how^ever, the private 

security firm as monitors o f  the CCTV system (BPRIVRR) is also significant, although only at 

the 90% level. The coefficient is also negative (-0.311), suggesting that respondents would be 

less likely to choose this technology with a private security firm monitoring it than the transport 

operating companies. Among the variables relating to the respondents’ travel habits, likely to 

travel in the morning (BM ORNRR) is the only significant variable (at the 90% level), and it is 

negative (-0.345). Among the demographic variables, respondents’ ages (BAGERR) are 

significant at the 90% level and positive (0.147), suggesting that the older the respondent, the 

more likely they are to choose CCTV type C. Being resident outside Dublin (BNOTDUBR) is 

also significant (at the 95% level), but negative (-0.391), suggesting respondents from outside 

Dublin are less likely than those who are resident in Dublin to choose CCTV type C.

Among the variables relating to transport use, train use (BTRAINON) is significant (at the 95% 

level) and negative. This suggests that train users are less likely than bus users to choose No 

CCTV. Respondents whose destination is usually Dublin City Centre (BDUBNONE), when 

they use public transport, are more likely to choose No CCTV than those who are not usually 

heading into Dublin City Centre (the coefficient, 0.932, is positive and significant at the 99% 

level). Among the trip purpose indicator variables, commuting to work (BCOM M NO) was 

significant (95% level) and negative (-1.068), suggesting they are less likely, than those most 

often using public transport for leisure trips, to choose No CCTV. Respondents who indicated 

that their trip purpose was generally other than leisure or commuting (BOTHNO), were more 

likely than those who indicated leisure as their usual trip purpose for public transport use, to 

choose No CCTV (the coefficient was 1.158, and was significant at the 95% level). The 

coefficient for Leap card use (BLEAPNO) was significant (95% level) and positive (0.830), 

indicating Leap card users were more likely to choose No CCTV than non-leap card users. 

Among the demographic variables, age (BAGENO) is again significant (95% level) and 

positive (0.647), suggesting that the older respondents are, the more likely they are to choose 

No CCTV. W ith regard to income levels, the only indicator variable with a significant 

coefficient is for those respondents who would rather not state their income (BRATNON); this 

is significant at the 99% level and negative (-2.335). This suggests that those who did not 

disclose their income are less likely to choose No CCTV. Area type is also significant to the 

outcome for No CCTV, as urban and suburban respondents are both statistically more likely to 

choose No CCTV than those living in rural areas.

Among the variables significant to the outcome for CCTV type B for female respondents 

(Table 6.17), one o f  the trip purpose variables (BCOLLAL) is greater in magnitude than the 

technology attributes. However, the difference between it and the coefficient for one day 

retention (BRDAYAL) is less than 0.2 (BCOLLAL is approximately 1.3 times greater than
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BRDAYAL). The other significant variable is also a technology attribute; that o f Gardai as 

monitors (BGARDAL). For the outcome o f  CCTV type C for female respondents, the two 

largest significant coefficients are both attributes o f the technology (one day retention 

(BRDAYRR) and night trips (BNIGHRR)). The one day retention period coefficient is 1.5 

times that o f the largest personal variable’s coefficient (that is the coefficient for residing 

outside o f Dublin (BNOTDUBR)), which itself is less than 1.1 times the next largest 

coefficient, Gardai as monitors (BGARDRR), which is another technology attribute. However, 

among male respondents, the coefficients for technology attributes come further behind those 

for the personal variables. For CCTV type B, the largest technology attribute (BGARDAL) is 

only the fourth largest coefficient in the model and for CCTV type C; the largest technology 

attribute (BRDAYRR) coefficient is only the fifth largest among the significant coefficients.

Among male respondents (Table 6.17), the time o f day at which the journey was indicated to 

take place was not significant to any o f the technologies. The retention periods were significant 

for the outcomes to CCTV types A and C (BRDAYST, BRW EEKST and BRDAYRR, 

respectively). In both cases the coefficient for a retention period o f one day is significant at the 

99% level and negative (-1.476 and -0.806, respectively). For CCTV type A, one week was 

also significant at the 99% level and negative (-1.149). This continues the trend o f shorter 

retention periods being less preferred to the one month retention period, which is the status quo 

in Ireland. Although, as can be seen from the coefficients, the one day retention period had a 

greater impact on type A than type B.

For CCTV types A and B (Table 6.17), monitoring by An Garda Siochana (BGARDST and 

BGARDAL, respectively) is significant at the 99% level and positive (0.757 and 1.022, 

respectively). For type C (BGARDRR) it is significant at the 95% level and positive (0.629). 

Private security firms are also significant for type A (BPRIVST) and type C (BPRIVRR), the 

coefficients are -0.603 and -0.664, respectively, significant at the 95% level. These results 

suggest that the Gardai were preferred, by the respondents, as monitors to the transport 

operators, who were, in turn, preferred to a private security firm, where the coefficients have a 

significant impact on the outcome o f a choice.

Mode o f transport is significant to the outcomes o f CCTV types B and C (Table 6.17). In both 

cases the coefficient for Trams (BTRAM AL and BTRAM RR) is significant at the 99% level 

and trains (BTRAINAL and BTRAINRR) at the 95% level, and all coefficients are positive. 

This suggests that tram and train users among the respondents are more likely than bus users to 

choose CCTV types B and C among the respondents. For type B, trip purpose is also 

significant, with respondents commuting to college (BCOLLAL) more likely to choose type B 

than those who reported generally making leisure trips by public transport (the coefficient is 

positive and significant at the 99% level). The relationship between whether or not a
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respondent is likely to feel safer posting their location to an SNS profile (BSNSAL) and type B 

is significant at the 99% level and negative. This suggests that the respondents who gave a 

higher rating to the impact on their safety o f posting their location are less likely to choose 

CCTV type B. Among the demographic variables, the highest income bracket (BINC3AL) is 

significant (at the 95% level) and positive (1.177), suggesting that respondents in this bracket 

were more likely to choose type B. Respondents who are resident outside Dublin were more 

likely to choose type B (the coefficient is 0.536), however, the significance was only at the 

90% level.

The outcome, among males, for CCTV type C (Table 6.17) was positively influenced by car 

access (BCARRR, significant at the 95% level) and negatively influenced by the general 

destination o f  Dublin City Centre (although the significance is only at the 90% level). Trip 

purpose was significant for all three categories, commuting to work (BCOM M RR, 0.866), 

college (BCOLLRR, 1.484) or other than commuting or leisure (BOTHRR, 1.213), and all at 

the 99% level. This indicates that all respondents whose purpose is other than leisure are more 

inclined to choose this technology than those whose general trip purpose on public transport is 

leisure. Residents from outside Dublin were more likely than Dublin residents to choose this 

technology, the coefficient (BNOTDUBR) is significant at the 95% level and positive.

For the No CCTV outcome, among male respondents (Table 6.17), car access is also significant 

(99% level) to the outcome, with those having access to a car for all journeys being strongly 

less likely to choose No CCTV than those without (the coefficient is -1.395, more than double 

the magnitude o f  the corresponding positive coefficient for CCTV type C). Having a usual 

destination o f Dublin City Centre is also significant to the outcome for No CCTV, at the 95% 

level, and negative. Those whose destination is generally Dublin City are less likely than others 

to choose No CCTV. As with the female respondents, there is a positive association between 

Leap card use and choosing No CCTV, with the coefficient (BLEAPNO) for male respondents 

being significant at the 95% level, and positive. All the indicator variables related to income 

(€30,001 - €70,000; €70,001 or more and Rather not say) are significant (at either the 95% or 

99% levels) and positive compared to the reference level o f  €30,000 or less per annum. The 

coefficient for €70,001 or more (BINC3N) has the greatest magnitude (2.492) o f  all the 

coefficients significant to the outcome for No CCTV. It is nearly twice (approximately 1.9 

times) that o f  the €30,001 - €70,000 (BINC2N) category and approximately 1.7 times that o f 

the Rather not say (BRATNON) category. This indicates that for male respondents, those in the 

higher earning categories and those who would rather not say are statistically more likely to 

choose No CCTV compared to those in the lowest earning category.

Area type (Table 6.17) also has a significant (at the 95% level for urban (BURBANO) and 99% 

level for suburban (BSUBUNO)) impact on the outcome for No CCTV. In this case the
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coefficients are relatively large and negative (-1.542 and -2.261). This indicates that 

respondents living in either o f  these area types are less likely than those in rural areas to choose 

N o CCTV.

Comparing the trip attributes to the transport and demographic variables, it can be seen from 

Table 6.17, that for male respondents, for CCTV types B and C, the magnitude o f  the 

coefficients for the trip attributes is smaller than several significant personal variables and there 

are more o f  the personal variables significant for male respondents than for fem ale respondents.

Table 6.17 Final models for female and male respondents, using only non-Iexicographic respondents, for 
Scenario 1

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard E rror

Standard CCTV (Type A) Standard CCTV (Type A)
BEVEST -0.499** 0.229 BEVEST -0.287 0.308

BNIGHST -0.615*** 0.224 BNIGHST -0.097 0.281
BRDAYST -0 945*** 0.270 BRDAYST -1.476*** 0.346

BRWEEKST -0.497* 0.287 BRWEEKST -1 149*** 0.372
BPRIVST 0.050 0.192 BPRIVST -0.603** 0.263

BGARDST 0.758*** 0.214 BGARDST 0.757*** 0.270
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT -0.010 0,598 CALERT -1.014 0.791
BEVEAL -0.028 0.172 BEVEAL 0.374 0.245

BNIGHAL 0.228 0.177 BNIGHAL 0.395 0.247
BRDAYAL -0.682*** 0.168 BRDAYAL 0.233 0.237

BRWEEKAL -0.129 0.187 BRWEEKAL 0.403 0.267
BPRIVAL -0.062 0,185 BPRIVAL 0.115 0.255

BOARDAL 0.612*** 0.176 BGARDAL 1,022*** 0.249
BMORNAL -0.059 0,190 BTRAMAL 1.185*** 0.340
BCOMMAL -0.314 0.227 TRAIN AL 0.665** 0.268
BCOLLAL -0.870*** 0.289 BFREQAL 0.043 0.085
BOTHAL -0.409 0.341 BDUBAL -0.409 0.307
BAGEAL 0.096 0.076 BCOMMAL 0.249 0.300
BEDLA -0.018 0.032 BCOLLAL 1.203*** 0.423

CCTV with Route Reconstruction (Type C) BOTHAL -0.018 0.387
CRR -0.820 0,677 BSNSAL -0.371*** 0.117

BEVERR 0.078 0.181 BINC2A -0.219 0.278
BNIGHRR 0.460** 0.190 BINC3A 1.177** 0.458
BRDAYRR -0.604*** 0.194 BRATNOA -0.476 0.377

BRWEEKRR -0.052 0.163 BURBANAL -0,341 0.333
BPRIVRR -0.311* 0.182 BSUBUAL -0,468 0.343

BGARDRR 0.371** 0.177 BNOTDUBA 0.536* 0.278
BFREQRR 0.038 0.071 CCTV with Route Reconstruction (Type C)

BMORNRR -0.345* 0.198 CRR -1.618** 0.646
BCOMMRR -0.258 0.267 BEVERR -0.298 0.264
BCOLLRR -0.077 0.311 BNIGHRR -0.155 0.277
BOTHRR 0.361 0.332 BRDAYRR -0.806*** 0.290
BAGERR 0.147* 0.080 BRWEEKRR -0.167 0.235

BURBANRR 0.126 0.228 BPRIVRR -0.664** 0.260
BSUBURR 0.213 0.218 BGARDRR 0.629** 0.266

BNOTDUBR -0.391** 0.168 BTRAMRR 1 471*** 0.353
No CCTV TRAINRR 0.717** 0.289

CNONE -6.366*** 1.449 BCARRR 0.499** 0.229
BTRAMNO 0.228 0.347 BDUBRR -0.539* 0.324
BTRAINON -1.695** 0.760 BMORNRR 0.090 0.206
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BDUBNONE 0.932*** 0.352 BCOMMRR 0.866*** 0.306
BCOMMNO -1.068** 0.511 BCOLLRR 1 4 8 4 * * * 0.443
BCOLLNO 0.742 0.530 BOTHRR j 7  j 0.385
BOTHNO 1.158** 0.477 B1NC2R -0.368 0..301

BLEAPNO 0.830** 0..346 BINC3R 0.355 0.523
BSNSNO -0.042 0.172 BRATNOR -0.095 0.382
BAGENO 0.647*** 0.151 BNOTDUBR 0.670** 0.280
BINC2N -0.562 0.364 No CCTV
BINC3N 0.718 0.508 CNONE -0.193 1.220

BRATNON -2.335*** 0.772 BCARNO 0.403
BNOTDUBN -0.164 0.403 BFREQNO -0.095 0.181
BURBANO 1.881** 0.804 BDUBNO -1.158** 0.467
BSUBUNO 1.711** 0.789 BNIGHTNO -0.898 0.781

BCOMMNO 0.005 0.490
BCOLLNO -0.243 0.711
BOTHNO -0.838 0.940
BLEAPNO 0.996** 0.437

BINC2N 1.294** 0.567
BINC3N 2 492*** 0.748

BRATNON 1.481** 0.663
BNOTDUBN -0.337 0.519
BURBANO -1.542** 0.608
BSUBUNO -2.261*** 0.679

***, **, * denote significance at the 99%, 95%>, 90%  level, respectively.
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6.5 Scenario 2: Waiting at the stop or station

The Scenario 2 section in the questionnaire asked respondents to answer a selection o f the 

discrete choice sets based on the period they would spend waiting at the stop or station. This 

section followed the same modelling process as that explained in Section 6.4. However, for the 

sake o f brevity only the initial attributes model, the indicator variable base model (the base 

model for all subsequent models in this scenario) and the final model shall be presented here. 

For all other models related to this chapter, please see Appendix J.

6.5.1 Initial Attributes Model fo r  Scenario 2

Table 6.18 contains the results to the estimation o f the most basic models for Scenario 2. From 

the log likelihood results at the bottom o f  the table, it is clear that the models containing the 

attributes (-1479.353 for females and -890.905 for males) are improvements over the constants 

only models (-1523.798 for females and -907.352 for males). As can be seen from the results, 

for female respondents, time o f day continues to register as not significant in the model for 

CCTV type B, in addition to this, it is also not now significant for type C. However, for type A, 

time o f  day is negative and significant at the 99% level (-0.274). This suggests that trips taken 

at the later times o f day are likely to have a negative impact on the probability that a respondent 

will choose type A. Retention period is significant at the 99% level for all three technologies 

(0.533, 0.201 and 0.307 for types A, B and C, respectively). In all three cases the coefficients 

are positive, suggesting that the respondents are more inclined towards the longer periods o f 

video retention. In keeping with the results for Scenario 1, the coefficients for the monitoring 

organisation have a positive sign and are significant at the 99% level for the CCTV types B and 

C.

For male respondents (Table 6.18), the retention period is significant at the 95% level for 

CCTV type A (0.323) and at the 99% level for type B (0.228). The monitoring organisation is 

significant at the 99% level for type C. It is positive, suggesting that once again An Garda 

Siochana is the preferred monitoring organisation. Time o f day does not appear to be 

significant for any o f the technologies for male respondents in this scenario.
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Table 6.18 Basic models for female and male respondents to Scenario 2
Female Respondents Male Respondents

Variable Coefficient Standard Error Variable Coefficient Standard Error
Standard CCTV (Type A) Standard CCTV (Type A)

BTIMEST -0 274*** 0.089 BTIMEST 0.055 0.098
BRETST 0.533*** 0.111 BRETST 0.323** 0.126
BMONST -0.113 0.107 BMONST 0.080 0.119

CCTV with Alerts (Type B) CCTV with Alerts (Type B)
CALERT 0.286 0.388 CALERT 0.601 0.481

BTIMEAL 0.034 0.076 BTIMEAL -0.030 0.099
BRETAL 0.201*** 0.063 BRETAL 0.228*** 0.085

BMONAL 0.259*** 0.070 BMONAL 0.132 0.092
CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)

CRR -0.822** 0.398 CRR -0.718 0.509
BTIMERR 0.038 0.078 BTIMERR 0.065 0.111
BRETRR 0.376*** 0.082 BRETRR 0.154 0.113
BMONRR 0.285*** 0.076 BMONRR 0.441*** 0.106

No CCTV No CCTV
CNONE -1.213*** 0.332 CNONE -0.997** 0.392

Log Likelihood Log Likelihood
Constants only -1523.798 Constants only -907.352

This model -1479.353 This model -890.905

Pseudo -  R̂ 0.029 Pseudo -  R̂ 0.018
Adjusted Pseudo -  R̂ 0.026 Adjusted Pseudo -  R̂ 0.013

AIC 2982.700 AIC 1805.800
x2 = 88.890, degrees o f freedom = 9, p = 0.000 X2 = 32.893, degrees o f freedom = 9, p <0.001

***, **. * denote significance at the 99%, 95%, 90% le\’el respectively.

6.5.2 Indicator Variables for Scenario 2

The results for the base model for Scenario 2 using indicator variables can be seen in Table 

6.19. For Scenario 2, the “time o f  day” indicators are only significant to the type A outcome, 

where the coefficient for trips taken at night is negative and significant at the 95% level (- 

0.409). Once again the retention o f one day is negative and strongly significant (99%) to the 

equations o f  all three technologies (-1.063, -0.512 and -0.842, for types A, B and C, 

respectively). This reinforces the suggestion drawn from the Scenario 1 results, that 

respondents are negatively inclined towards the shortest retention period. The indicator 

variables for the Gardai are again significant and positive (0.540, 0.656 and 0.422, for types A, 

B and C, respectively). They are significant at the 95% level for CCTV types A and C and at 

the 99% level for type B. The indicator variable for the private security firm is also highly 

significant (99%) for the type A equation (0.565). The coefficient for the private security firm 

is slightly bigger than that for the Gardai for this technology (0.565 compared to 0.540). This 

suggests that the private security firm had a slightly greater positive impact on the probability 

o f that technology being chosen than the Gardai did for CCTV type A, but that the respondents 

consider either to be preferable to the system being monitored by the transport operators.

A similar result (Table 6.19) is evident for male respondents with regard to the type A equation. 

Although, in this case, it is the coefficient for the Gardai which is o f  greater magnitude and
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significance (0.995 at 99% for the Gardai compared to 0.519 at 95% for the private security 

company), either is still preferable to respondents than monitoring by the transport operators. 

For the equations for CCTV types B and C, only the coefficients for the Gardai are significant 

(at 95% and 99% levels, respectively). In both cases the coefficients are positive (0.470 and 

0.878), indicating that the presence o f the Gardai as the monitors o f  the CCTV system would 

increase probability o f  the male respondents choosing those technologies. Trips made at 

evening again have a significant (95%) and negative (-0.399) impact on the probability o f  the 

male respondents choosing the type B alternative. Retention period is significant for all three 

technologies, with both one day and one week being negative (-1.020 and -0.904, respectively) 

and significant at the 99% level for CCTV type A and the one day coefficients for types B (- 

0.355) and C (-0.473) being negative and significant at the 90% level.

Table 6.19 Base models for female and male respondents with indicator variables for Scenario 2
Female Respondents Male Respondents

Variable Coefficient Standard Error Variable Coefficient Standard Error
Standard CCTV (Type A) Standard CCTV (Type A)

BEVEST -0.3.38 0.230 BEVEST -0.142 0.268
BNIGHST -0.409** 0.199 BNIGHST 0.201 0.227
BRDAYST -1.063*** 0.255 BRDAYST -1.020*** 0.304

BRWEEKST -0.391 0.259 BRWEEKST -0.904*** 0.324
BPRIVST 0.565*** 0.186 BPRIVST 0.519** 0.226

BGARDST 0.540** 0.220 BGARDST 0.995*** 0.236
CCTV with Alerts (Type B) CCTV with Alerts (Tyiie B)

CALERT 0.363 0,358 CALERT 0.130 0.449
BEVEAL 0.237 0,150 BEVEAL -0.399** 0.203

BNIGHAL 0.040 0,169 BNIGHAL -0.077 0.213
BRDAYAL -0,512*** 0,149 BRDAYAL -0.355* 0.194

BRWEEKAL -0.049 0.175 BRWEEKAL -0.128 0.241
BPRIVAL 0.156 0.167 BPRIVAL 0.249 0.219

BGARDAL 0.656*** 0.159 BGARDAL 0.470** 0.217
CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)

CRR 0.208 0.365 CRR -0.693 0.461
BEVERR -0.100 0.182 BEVERR 0.040 0.250

BNIGHRR -0.188 0.178 BNIGHRR -0.181 0.260
BRDAYRR -0.842*** 0.196 BRDAYRR -0.473* 0.276

BRWEEKRR -0.202 0.163 BRWEEKRR -0.047 0.226
BPRIVRR -0,157 0.181 BPRIVRR -0.090 0.255

BGARDRR 0.422** 0.181 BGARDRR 0.878*** 0.257
No CCTV No CCTV

CNONE -1.914*** 0.327 CNONE -2.203*** 0.403
Log Likelihood Log Likelihood
Constants only -1523.798 Constants only -907.352

This model -1464.728 This model -871,152

Pseudo - 0.039 Pseudo -  R^ 0.040
Adjusted Pseudo - 0.034 Adjusted Pseudo -  R^ 0.031

AIC 2971.500 AIC 1784.300
y  “ 118.140, degrees o f  freedom = 18, p  = 0.000 X2 = 72.399, degrees o f  freedom = 18, p = 0.000
***, **, * denote significance at the 99%, 95%, 90% Ie\’el respectively.

6.5.3 Final Mode! for Scenario 2

This section presents the results o f  the final models o f the responses to the Scenario 2 discrete 

choice section. Table 6.20 shows the model fit statistics for the models using the full sample
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set, while Table 6.21 shows the corresponding information for the sample without 

lexicographic respondents. As can be seen from these two tables, in the case o f Scenario 2 

responses, the non-lexicographic samples result in marginally less well fitted models than the 

full response set (reducing from 0.098 to 0.097 for female respondents and from 0.108 to 0.096 

for male respondents). In all cases the R‘ values represent an improvement over the base model 

with indicator variables. For the sake o f consistency and comparability, the non-lexicographic 

responses will be presented here; however, the frjll model responses are presented in Appendix 

K. The exclusion o f lexicographic responses across the scenarios is frirther discussed in the 

discussion section at the end of this chapter.

Table 6.20 Model statistics for the final female and male models using all valid respondents, for Scenario 2
Female Respondents Male Respondents

1344 obsen’ations 75 7 observations
Log Likelihood Log Likelihood
Constants only -1523.800 Constants only -907.352

This model -I.37.3.870 This model -809.453

Pseudo - 0.098 Pseudo -  R̂ 0.108
Adjusted Pseudo -  R̂ 0.084 Adjusted Pseudo -  R̂ 0.089

AIC 2877.7 AIC 1714.900
=299.857, decrees o f  freedom =62, p  = 0.000 =195.798, degrees o f  freedom =45, p = 0.000

Table 6.21 Model statistics for the final female and male models using only non-lexicographic respondents, for 
Scenario 2

Female Respondents Male Respondents
1216 obsen'ations 646 obsen’ations

Log Likelihood Log Likelihood
Constants only -1386.320 Constants only -773.217

This model -1251.469 This model -698.678

Pseudo -  R̂ 0.097 Pseudo -  R̂ 0.096
Adjusted Pseudo -  R̂ 0.081 Adjusted Pseudo -  R̂ 0.074

AIC 2632.900 AIC 1493.4
= 269.702, degrees o f  freedom =62, p  = 0.000 =149.078, degrees o f  freedom = 45, p  = 0.000

The results o f the models for the non-lexicographic respondents are presented in Table 6.22, 

below. For the female respondents, in the context o f a model which includes information on 

respondents’ transport use and social demographics, the time of day at which the journey was 

indicated as taking place is not significant to any o f the technologies in Scenario 2. From Table 

6.19 it can be seen that in the base model, night journeys were significant to CCTV type A 

only. However, the one day retention period is significant to all three technologies (all at the 

99% level), and, as was the case in the model for Scenario 1, the coefficients are negative (- 

1.091, -0.571 and -1.025, respectively). In Scenario 2, the one week period is not significant to 

any o f the outcomes (Table 6.22); however, the trend continues that the reference level o f a one 

month retention period is preferable to respondents over a one day retention period. Another
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trend in the results which is evident again in these results is that the presence o f the Gardai as 

the monitors o f  the CCTV system is preferable to the transport operators. The coefficients for 

the Gardai as monitors o f the system are significant at the 99% level for CCTV types A (0.651) 

and B (0.635), and at the 95% level for CCTV type C (0.413), the coefficients are positive for 

all three technologies. A private security firm as monitors is also significant (at the 99% level) 

to the outcome for type A (0.632). The coefficient is also positive, indicating that in the context 

o f  CCTV type A the presence o f a private security firm as the monitors had a positive impact 

on the outcome compared to the transport operators as monitors.

The coefficient (Table 6.22) for respondents who reported using the tram most frequendy or 

last is significant (95% level) and negative for CCTV types B (-0.479) and C (-0.467), 

indicating that they are less likely than bus users to choose those technologies. For CCTV type 

B, the frequency with which respondents reported using public transport was also significant (at 

the 95% level) and negative (-0.211). This suggests that the more frequendy a respondent uses 

public transport the less likely they are to choose CCTV type B. The time o f  day respondents 

reported they were most likely to travel also had a significant relationship with the outcome for 

type B. The coefficients for daytime (-0.311) and evening (-0.514) were both significant (at the 

90% level and 99% level, respectively), and both are negative. This indicates that where a 

respondent indicated they were likely to travel at this time o f  day, they were also less likely to 

have chosen this technology. Trip purpose indicator variables for commuting to work (-0.631) 

and college (-1.216) are both significant (at the 95% and 99% levels, respectively) and 

negative, indicating this technology is less frequently chosen by those respondents whose main 

public transport trip purpose is commuting than for those taking leisure trips. The indicator 

variable for the middle income bracket (€30,001 - €70,000 per annum) is significant at the 99% 

level and positive (0.667), indicating a greater likelihood o f  respondents in this income 

category choosing CCTV type B than those in the lower income category. The coefficient for 

suburban residents among the respondents is significant (although only at the 90% level) and 

positive (0.461), indicating a slight increase in the chance o f choosing this technology among 

respondents living in suburban areas, compared to rural areas. The ASC term (CALERT) is 

significant (90% level), where it was not in the base model, suggesting that the information in 

the reference level variables is also significant.

For CCTV type C (Table 6.22), commuting to college (-0.680) is significant to the outcome, 

with a significance level o f 95% and it is negative in relation to the reference level o f  leisure 

travel. The highest income category is also significant (95% level) and positive (0.836), 

indicating that respondents in this category are more likely than those in the lowest income 

category to choose this technology.

171



Chapter 6

For No CCTV (Table 6.22), all o f the income related variables are significant for female 

respondents at either the 95% level (€30,001 - €70,000 and €70,001 or more) or 99% level 

(Rather not say) compared to the lowest category (-1.208, 1.282 and -2.200, respectively). 

Respondents in the middle (€30,001 - €70,000 per annum) and “Rather not say” categories are 

less inclined to choose No CCTV than those in the lowest category. Those in the €70,001 or 

more category are more likely to choose it than those in the lowest category. The age o f 

respondents is also significant (99% level) and positive (0.703) for No CCTV, suggesting the 

older a respondent is the more likely they are to choose No CCTV. The same is also the case 

for respondents who use Leap cards, where the corresponding coefficient is positive (0.821) 

and significant at the 95% level.

The trends evident among female respondents regarding the indicated time o f day o f a journey, 

the retention period and the monitoring organisation are repeated among male respondents for 

Scenario 2 (Table 6.22). Train as mode o f public transport is significant to both CCTV types B 

(1.112) and C (0.624) (at the 99% and 95% levels respectively) and positive in both cases. The 

magnitude o f the coefficient for Trains is approximately 1.8 times greater for type B than for 

type C. Tram as public transport mode is also positive (0.706) and significant (at the 95% level) 

for type B, relative to the reference transport mode o f Bus. Commuting to college (0.755), as 

the general public transport trip purpose, is significant at the 95% level and positive. This 

indicates respondents who reported this as their most common trip purpose for public transport 

use are more likely to choose this technology than those who are using public transport for 

leisure trips. This is the opposite o f  the outcome for female respondents. Leap card use among 

male respondents is associated with a negative impact on the outcome for CCTV type B (- 

0.477), although it is only significant at the 90% level. The highest income category is also 

significant (at the 99% level) and positive (0.861), suggesting the respondents in this category 

are more likely than those in the lowest category to choose CCTV type B. Leap card usage 

among respondents is also significant to the outcome for CCTV type C (at the 99% level) and 

the coefficient is again negative (-0.714).

From Table 6.22, it can also be seen that, for male respondents, the only variables which 

remain significant in this model for No CCTV are Dublin City Centre being a respondent’s 

usual destination (-0.819) when they use public transport, respondent’s age (-0.281) and 

respondents likely to travel at night (which has a positive coefficient). Dublin City Centre as 

most common destination is significant to the outcome at the 90% level, and the coefficient is 

negative, associating it with lower likelihood o f choosing No CCTV. Age is only significant at 

the 90% level, but it is negative, suggesting older male respondents are less likely to choose No 

CCTV. The coefficient for male respondents likely to be travelling at night is positive (0.955), 

indicating they were more likely to choose No CCTV.
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In Scenario 2 (Table 6.22), the outcome for CCTV type B among female respondents, the 

significant coefficients for the trip have smaller magnitudes than the personal variables. Here 

two personal variables (commuting to college and income category 2) have larger coefficients 

than the largest o f  the significant trip attributes (Gardai as monitors). Among male respondents, 

the largest trip attribute (Gardai as monitors) is fifth in terms o f the coefficients’ magnitudes. 

For CCTV type C, however, the outcomes for both groups o f respondents are most greatly 

influenced by a trip attribute. For female respondents, the largest coefficient is for the one day 

retention period and for male respondents, it is the coefficient for Gardai as monitors.

Table 6.22 Final models for female and male respondents, using only non-lexicographic respondents, for 
Scenario 2

Female Respondents M ale Respondents
V ariable Coefficient S tandard  E rro r V ariable Coefficient S tandard  E rro r

S tandard  CCTV (T'vpe A) S tandard  CCTV (T?Kpe A)
BEVEST -0.296 0.251 BEVEST -0.371 0.310

BNIGHST -0.264 0.219 BNIGHST 0.063 0.256
BRDAYST -1.091+** 0.280 BRDAYST -1.171*** 0.356

BRWEEKST -0.396 0.277 BRWEEKST -0.937** 0.368
BPRIVST 0.632**+ 0.201 BPRIVST 0.490* 0.255

BGARDST 0.651*** 0.242 BGARDST 1,212*** 0.276
CCTV with Alerts (Type B) CCTV with A lerts (Type B)

CALERT 1.283* 0.765 CALERT -0.157 0.567
BEVEAL 0.193 0.164 BEVEAL -0.279 0.229

BNIGHAL 0.155 0.184 BNIGHAL -0.130 0.240
BRDAYAL -0.571*** 0.163 BRDAYAL -0.524** 0.219

BRWEEKAL -0.091 0.190 BRWEEKAL -0.066 0.273
BPRIVAL 0.183 0.183 BPRIVAL 0.031 0.248

BGARDAL 0.635*** 0.174 BGARDAL 0.580** 0.243
BTRAMAL -0.479** 0.206 BTRAMAL 0.706** 0.295
TRAIN AL 0.102 0.236 TRAIN AL 1.112*** 0.265
BCARAL 0.034 0.164 BNIAL 0.092 0.261

BFREQAL -0.211** 0.093 BCOMMAL -0.420 0.267
BMORNAL 0.034 0.203 BCOLLAL 0.755** 0.376

BDAAL -0.311* 0.188 BOTHAL 0.365 0.353
BEVAL -0.514*** 0.180 BLEAPAL -0.477* 0.248

BCOMMAL -0.631** 0.277 BEDLEVAL -0.030 0.049
BCOLLAL -1.216*** 0.316 BINC2A 0.109 0.221
BOTHAL -0.489 0.327 BINC3A 0.861*** 0.313
BAGEAL 0.071 0.083 BRATNOA 0.329 0.275
BINC2A 0.667*** 0.209 CCTV with Route Reconstruction (Type C)
BINC3A 0.568 0.396 CRR -0.962* 0.544

BRATNOA 0.420 0.257 BEVERR -0.118 0.272
BURBANAL 0.130 0.256 BNIGHRR -0.415 0.289
BSUBUAL 0.461* 0.244 BRDAYRR -0.509* 0.307
PRIVACYA -0.200 0.238 BRWEEKRR 0.286 0.249
CCTV with Route Reconstruction (Type C) BPRIVRR -0.006 0.282

CRR 0.718 0.826 BGARDRR 1.170*** 0.286
BEVERR -0.198 0.195 BTRAMRR 0.391 0.334

BNIGHRR -0.191 0.190 TRAINRR 0.624** 0.300
BRDAYRR -1.025*** 0.211 BCOMMRR 0.103 0.289

BRWEEKRR -0.248 0.173 BCOLLRR 0.606 0.426
BPRIVRR -0.263 0.194 BOTHRR 0.493 0.390

BGARDRR 0.413** 0.194 BLEAPRR -0.714*** 0.275
BTRAMRR -0.467** 0.223 No CCTV
TRAINRR 0.188 0.252 CNONE -0.343 1.318
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BFREQRR -0.069 0.099 BCARNO -0.411 0.426
BDUBRR 0.162 0.186 BDUBNO -0.819* 0.472

BMORNRR -0.023 0.222 BNIGHTNO 0.955** 0.486
BDARR -0.268 0.202 BCOMMNO -0.748 0.520
BEVRR -0.253 0.197 BCOLLNO -0.132 0.673

BCOMMRR -0.386 0.303 BOTHNO 0.099 0.694
BCOLLRR -0.680** 0.341 BAGENO -0.281* 0.156
BOTHRR -0.309 0.356 BNOTDUBN 0.090 0.447
BAGERR 0.050 0.090 BURBANO 0.703 0.845
BINC2R 0.196 0.226 BSUBUNO -0.219 0.870
BINC3R 0.836** 0.400

BRATNOR -0.002 0.281
BURBANRR -0.019 0.280
BSUBURR 0.362 0.264
PRIVACYR -0.145 0.262

No CCTV
CNONE -4 994*** 0.976

BDAYNO -0.050 0.346
BCOMMNO -0.341 0.487
BCOLLNO 0.137 0.598
BOTHNO 0.339 0.525

BLEAPNO 0.821** 0.375
BSNSNO -0.197 0.184
BAGENO 0.703*** 0.143
BINC2N -1.208** 0.493
BINC3N 1.282** 0.525

BRATNON -2.20*** 0.789
***, **, * denote significance at the 99%, 95%, 90% le\’el respectively.
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6.6 Scenario 3: In the vehicle

Scenario 3 in the questionnaire presented the choice tasks to respondents in the context o f 

CCTV technologies in use on board the public transport vehicle which they had indicated was 

their most frequently, or last, used mode o f public transport. As with Scenario 2, only the basic 

model, base model with indicator variables and the final model are presented and discussed 

here. However, the results for the models o f transport, demographic and privacy variables are 

available in Appendix J.

6.6.1 Initial A ttributes Mode! for Scenario 3

The results for the initial model using only the discrete choice attributes are displayed in Table 

6.23. In the responses to Scenario 3, there is a clear contrast visible between male and female 

respondents. W hereas, for the female respondents, all o f  the attributes are significant to varying 

degrees for all o f  the technologies, for the male respondents, there is only one significant 

attribute for each technology. For the first time in the fem ales’ responses, the time o f day 

attribute has become significant for the CCTV type B. It is significant at the 95% level and 

positive (-0.148). As was the case in Scenario 1, the attribute for time o f day for CCTV type C 

is positive (0.177) and significant at the 95% level. The retention period attributes are positive 

and significant at the 99% level for all technologies (0.321, 0.489 and 0.330, for types A, B and 

C, respectively), continuing the positive influence o f longer retention periods. The monitoring 

organisation attribute is also positive and significant at the 99% level for all three CCTV types 

(0.324, 0.348 and 0.327, for types A, B and C, respectively). This also suggests a continuation 

o f  the trend for preference for the Gardai as monitors o f  the CCTV systems. Male respondents’ 

choices were influenced by the retention period for CCTV types A (0.323) and B (0.228), at the 

95% and 99% levels, respectively, where both coefficients were positive. The monitoring 

organisation was the only influence on the outcome for CCTV type C, among the attributes. It 

was significant at the 99% level, and positive (0.441), again suggesting a preference for the 

Gardai.
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Table 6.23 Basic models for female and male respondents to Scenario 3
Female Respondents Male Respondents

Variable Coefficient Standard Error Variable Coefficient Standard Error
Standard CCTV (Type A) Standard CCTV (Type A)

BTIMEST -0.156* 0.086 BTIMEST 0.055 0.098
BRETST 0.321*** 0.096 BRETST 0.323** 0.126
BMONST 0 324*** 0.100 BMONST 0.080 0.119

CCTV with Alerts (Type B) CCTV with Alerts (Type B)
CALERT 0.342 0.372 CALERT 0.601 0.481

BTIMEAL -0.148** 0.075 BTIMEAL -0.030 0.099
BRETAL 0.489*** 0.068 BRETAL 0.228*** 0.085

BMONAL 0.348*** 0.068 BMONAL 0.132 0.092
CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)

CRR -0.546 0.392 CRR -0.718 0.509
BTIMERR 0.177** 0.077 BTIMERR 0.065 0.111
BRETRR 0.330*** 0.083 BRETRR 0.154 0.113
BMONRR 0.327*** 0.078 BMONRR 0.441*** 0.106

NoCCTV No CCTV
CNONE -1.257*** 0.327 CNONE -0.997** 0.392

Log Likelihood Log Likelihood
Constants only -1515.133 Constants only -889.722

This model -1449.104 This model -878.932

Pseudo -  R̂ 0.044 Pseudo -  R̂ 0.012
Adjusted Pseudo -  R̂ 0.041 Adjusted Pseudo -  R̂ 0.007

AIC 2922.200 AIC 1781.900
/■ = 132.057, degrees o f  freedom = 9, p  = 0.000 /■ = 21.579, degrees o f  freedom =9, p  = 0.010

***, **, * denote significance at the 99%, 95%, 90% le\>el respectively.

6.6.2 Indicator Variables for Scenario 3

This section presents the results o f the base model run with indicator variables. The results can 

be seen in Table 6.24. These results suggest that, for female respondents, neither evening nor 

night trips are significant in their influence compared to the day trips for CCTV types A and C. 

Night is negative and significant (95%) for type B (-0.369). The one day retention period is 

again negative and significant (at the 99% level in all cases) for the three technologies (-0.815, 

-0.924 and -0.662 for types A, B and C, respectively). One week is also negative (-0.429) and 

significant, at the 95% level, for CCTV type A. An Garda Siochana remain as the preferred 

monitors o f  the CCTV systems, with the coefficients for each technology being positive and 

significant at the 99% level for all technologies (0.626, 0.836 and 0.697, for types A, B and C, 

respectively).

The Gardai are also significant at the 99% level and positive for types A (0.632) and C (0.925) 

in the model o f m ales’ responses (Table 6.24). However, the private security company is the 

only option perceived as significantly different (at the 90% level) for CCTV type B in the 

vehicle. In this case the coefficient is negative (-0.414), indicating that respondents were less 

likely to choose that alternative in Scenario 3 when the CCTV monitors were a private security 

firm. The private security indicator was also significant for the CCTV type C (95% level). 

However, in this instance the coefficient was positive (0.485), thus suggesting that the presence
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o f  the private security firm increased the probability o f  a respondent choosing this alternative 

over the probability i f  the monitoring organisation was the transport operator. There is only one 

coefficient associated with retention periods that is significant in this model. That is the one day 

indicator for CCTV type C, where a one day retention period is significant at the 90% level and 

negative (-0.468), again suggesting respondents are less probable to choose this technology if  

the retention period is only one day rather than one month. Night time as the time o f  day for the 

trip is also significant (although only at the 90% level) for CCTV type B, the coefficient is 

negative (-0.410).

Table 6.24 Base models for female and male respondents with indicator variables for Scenario 3
Female Respondents Male Respondents

Variable Coefficient Standard E rror Variable Coefficient Standard E rror
Standard CCTV (Type A) Standard CCTV (Type A)

BEVEST -0.351 0.221 BEVEST 0.168 0.250
BNIGHST -0.191 0,185 BNIGHST 0.044 0.228
BRDAYST -0.815*** 0.242 BRDAYST 0.068 0.296

BRWEEKST -0.429* 0.253 BRWEEKST 0.192 0.313
BPRIVST -0.265 0.184 BPRIVST -0.141 0.225

BGARDST 0.626*** 0.197 BGARDST 0.632*** 0.243
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT 0.317 0.352 CALERT 0.975** 0,441
BEVEAL -0.155 0.166 BEVEAL -0.209 0.210

BNIGHAL -0.369** 0.170 BNIGHAL -0.410* 0,218
BRDAYAL -0.924*** 0,166 BRDAYAL -0.068 0.217

BRWEEKAL -0.135 0.190 BRWEEKAL 0,284 0.251
BPRIVAL 0.219 0.186 BPRIVAL -0.414* 0.236

BGARDAL 0.836*** 0.179 BGARDAL 0.091 0.224
CCTV with Route Reconstruction (Type C) CCTV with Route Reconstruction (Type C)

CRR -0,403 0.343 CRR -0.022 0.434
BEVERR 0.019 0.189 BEVERR 0.119 0.243

BNIGHRR 0.099 0.185 BNIGHRR -0.353 0.243
BRDAYRR -0.662*** 0.197 BRDAYRR -0.468* 0.252

BRWEEKRR -0.169 0.165 BRWEEKRR 0.052 0.220
BPRIVRR 0.004 0.183 BPRIVRR 0.485** 0.236

BGARDRR 0.697*** 0.191 BGARDRR 0.925*** 0.252
No CCTV No CCTV

CNONE -2.773*** 0.322 CNONE -2.026*** 0.400
Log Likelihood Log Likelihood
Constants only -1515.133 Constants only -889.722

This model -1435.472 This model -869.053
Pseudo -  R^ 0.053 Pseudo -  R^ 0.023

Adjusted Pseudo -  R^ 0.048 Adjusted Pseudo -  R^ 0.014
AIC 2912.900 AIC 1780.100

/2  = 159.321, degrees o f  freedom = 18, p = 0.000 /2  = 41.338, degrees o f freedom = 18, p = 0.001
***, **, * denote significance at the 99%, 95%, 90% level respectively.

6.6.3 Final Mode! for Scenario 3

This section presents the results o f  the final m odels o f  the responses to the Scenario 3 discrete 

choice section. Table 6.25 show s the model fit statistics for the m odels using the full sample 

set, while Table 6.26 shows the corresponding information for the sample without 

lexicographic respondents. A s can be seen from these two tables, in the case o f  female
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respondents to Scenario 3, the non-lexicographic samples result in marginally better fitted 

models than the full response set (increasing from 0.081 to 0.094). However, deterioration is 

noted between the male models (reducing from 0.101 to 0.088 for male respondents). Again, to 

aid consistency and comparability between the models, the non-lexicographic responses will be 

presented here, however, the full model responses are provided in Appendix K. From Tables 

6.25 and 6.26, it can be seen that the R ' values are an improvement over the corresponding 

values for the base model with indicator variables (Table 6.24).

Table 6.25 Model statistics for the final female and male models using all valid respondents, for Scenario 3
Female Respondents Male Respondents
1344 observations 75 7 observations

Log Likelihood Log Likelihood
Constants only -1515.133 Constants only -889.722

This model -1391.925 This model -799.855

Pseudo - 0.081 Pseudo -  R̂ 0.101
Adjusted Pseudo -  R̂ 0.071 Adjusted Pseudo -  R̂ 0.079

AIC 2873.800 AIC 1709.700
= 246.417, degrees o f freedom =42, p = 0.000 =179.734, degrees o f freedom =52, p = 0.000

Table 6.26 Model statistics for the final female and male models using only non-lexicographic respondents, for 
Scenario 3

Female Respondents Male Respondents
1216 observations 646 observations

Log Likelihood Log Likelihood
Constants only -1376.261 Constants only -752.418

This model -1246.293 This model -686.204

Pseudo - 0.094 Pseudo -  R^ 0.088
Adjusted Pseudo - 0.083 Adjusted Pseudo -  R̂ 0.061

AIC 2582.600 AIC 1482.400
= 259.937, degrees o f  freedom =42, p =  0.000 =132.429, degrees o f freedom = 52, p =  0.000

Table 6.27 shows the results for the final models for Scenario 3, for female and male 

respondents, excluding responses which were lexicographic. For both sets, the negative trend 

evident regarding the one day retention period is clear once again, with the exception o f  male 

respondents with CCTV type A, where neither o f the retention period coefficients are 

significant. W here the one week retention period is significant (female respondents for type A) 

it is also negative (-0.526). The positive trend for An Garda Siochana as the monitoring 

organisation is again in evidence, with the corresponding coefficients being significant at either 

the 99% or 95% level for all but one equation (male respondents to type B) and the coefficient 

is positive in all cases. The time o f day at which the joum eys were indicated as taking place 

are, for the most part, not significant. The exception to this is CCTV type B, where night is 

significant at the 95% level, and negative, for female respondents and both evening and night 

are significant and negative for male respondents, for this technology. This suggests that in
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both cases trips being made at night (and evening in the case o f male respondents) would result 

in the respondents being less likely to choose type B.

Among female respondents (Table 6.27), at least one trip purpose variable is significant to 

technologies B and C and to No CCTV. For CCTV type B, commuting to college (-0.576) and 

purposes other than commuting and leisure (0.785), were both significant at the 95% level. The 

coefficient for commuting to college was negative, suggesting that CCTV type B is less likely 

to be chosen by the people commuting to college than by those on leisure trips. The coefficient 

for “other” purposes was positive, suggesting these respondents were more likely to choose 

type B. For type C, “other” purposes is positive (0.744), and significant at the 95% level, while 

for No CCTV it is also positive (0.983), although only significant at the 90% level. Among 

male respondents, trip purpose is only significant to CCTV type C (0.451), where the 

coefficient for commuting to work is only significant at the 90% level. It is positive relative to 

the reference variable o f leisure trips. The other variable significant to type C is privacy 

concern (PRIVACYR); this is the only outcome to which the respondents’ privacy concern is 

significant. The coefficient (-0.536) is negative, indicating that female respondents who 

reported that they would have privacy concerns, with the technologies presented to them, 

would be less likely than the other respondents to choose CCTV type C.

For CCTV type B (Table 6.27), Leap card use is significant among both female and male 

respondents (at the 95% and 90% levels, respectively). In both cases the coefficients are 

negative {-0.474 and -0.383, respectively), indicating that Leap card users may be less inclined 

to choose this technology than are the non-Leap card using respondents. For female 

respondents, the highest income category and the Rather not say income category are also both 

significant (at the 90% and 95% levels) and negative for CCTV type B, the coefficients are o f a 

sim ilar magnitude (-0.428 and -0.432, respectively). This indicates that respondents in those 

categories are less likely than their counterparts in the lowest category to choose type B when 

on board the vehicle. Among female respondents, the coefficient corresponding to those living 

in suburban areas is also significant (at the 95% level) to type B. It is positive (0.442), 

suggesting respondents in suburban areas are more likely than those in rural areas to choose 

type B.

Among female respondents (Table 6.27), the ASC (CNONE) term is strongly significant (at the 

99% level) and relatively large (-6.557). The only other two significant variables in this model 

are the coefficient for “other” trip purposes (positive relative to a leisure related trip purpose) 

and age (also positive). However, both o f  these variables are only significant at the 90% level.

For male respondents (Table 6.27), in addition to those variables discussed above, whether or 

not a respondent was resident in Dublin was significant at the 99% level to the outcome for
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CCTV type B. The coefficient is positive (1.008), indicating that respondents who are resident 

outside Dublin are more likely to choose type B than those who live in Dublin. Respondents 

who use the tram most frequently (or last) were also significant to the outcome for type B, the 

coefficient was positive (0.995). With regard to male responses on CCTV type C, the frequency 

with which a respondent reported using public transport was significant at the 90% level and 

negative (-0.156), indicating that the more often they use public transport, the less likely 

respondents were to choose CCTV type C. The times o f  day they were likely to travel are also 

significant, with daytime positive (0.446) and significant at the 95% level, and night time 

positive (0.610) and significant at the 90% level. This shows that respondents who report being 

likely to travel at those times o f day are more likely to choose CCTV type C than other 

respondents. Respondents who reported a usual trip purpose on public transport o f  commuting 

to work (0.451) were positively associated with choosing CCTV type C, although the 

significance level is only 90%. Leap card use is again significant (at the 95% level) and, as with 

type B, the coefficient is negative (-0.589). Respondents being resident outside Dublin is also 

significant to CCTV type C. The significance level is 95% and the coefficient is positive 

(0.649), again suggesting that respondents from outside Dublin are more likely to choose 

CCTV type C.

For No CCTV, the variables which are significant for male respondents are Dublin City Centre 

as the destination, reporting being likely to travel at night and being resident outside Dublin 

(Table 6.27). The coefficient for Dublin City Centre being the respondent’s most common 

destination when using public transport is significant at the 95% level and negative (-1.456), 

indicating that respondents who reported that their destination is usually other than Dublin City 

Centre were less likely to choose No CCTV than the other respondents. The remaining two 

significant variables are only significant at the 90% level, but are both positive. The 

respondents who reported being likely to travel at night (1.217) were more likely to choose No 

CCTV, as were respondents who lived outside Dublin (1.115).

In Scenario 3 (Table 6.27), the two largest significant coefficients for the outcome for CCTV 

type B, among female respondents, are trip attributes (one day retention period and Gardai as 

monitors). For males, the largest significant trip attribute coefficient (trip takes place at night) is 

the third largest significant coefficient over all. It is only just over half the size o f the two 

personal coefficients (residing outside Dublin and Tram as mode o f  transport) which are bigger 

than it. Once again, for CCTV type C, the largest significant coefficients for both female and 

male respondents is a trip attribute (one day retention period (females) and Gardai as monitors 

(males)).

180



( hapter 6

Table 6.27 Final models for female and male respondents, using only non-lexicographic respondents, for
Scenario 3

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard E rror

Standard CCTV (Type A) Standard CCTV (Type A)
BEVEST -0.381 0.234 BEVEST 0.086 0.292

BNIGHST -0.190 0.200 BNIGHST -0.004 0.265
BRDAYST -0.967*** 0.259 BRDAYST 0.011 0.346

BRWEEKST -0.562** 0,268 BRWEEKST 0.042 0.362
BPRIVST -0.317 0.196 BPRIVST -0.309 0.256

BGARDST 0.589*** 0.210 BGARDST 0.620** 0.282
CCTV with Alerts Type B) CCTV with Alerts (Type B)

CALERT 0.305 0.432 CALERT 0.101 0.643
BEVEAL -0.155 0.181 BEVEAL -0.478** 0.239

BNIGHAL -0.421** 0.183 BNIGHAL -0.537** 0.246
BRDAYAL -1.125*** 0.183 BRDAYAL -0.409* 0.241

BRWEEKAL -0.238 0.207 BRWEEKAL 0.182 0.279
BPRIVAL 0.086 0.204 BPRIVAL -0.351 0.265

BOARDAL 0.840*** 0.195 BGARDAL 0.251 0.249
BDAAL -0.175 0.132 BTRAMAL 0.995*** 0.304

BCOMMAL 0.151 0.210 TRAINAL 0.405 0.268
BCOLLAL 1 -0.576** 0.240 BMORNAL 0.310 0.218
BOTHAL 0.785** 0.357 BNIAL 0.339 0.325
BLEAPAL -0.474** 0.187 BLEAPAL -0.383* 0.231
BINC2A 0.091 0.147 BAGEAL 0.078 0.072
BINC3A -0.428* 0.244 BNOTDUBA 1.008*** 0.256

BRATNOA -0.432** 0.183 CCTV with Route Reconstruction (Type C)
BURBANAL 0.262 0.209 CRR -0.792 0.863
BSUBUAL 0.442** 0.197 BEVERR 0.062 0.272

CCTV with Route Reconstruction (Type C) BNIGHRR -0.435 0.269
CRR -0.322 0.533 BRDAYRR -0.628** 0.283

BEVERR 0.014 0.200 BRWEEKRR 0.102 0.245
BNIGHRR 0.074 0.198 BPRIVRR 0.270 0.261
BRDAYRR -0.753*** 0.212 BGARDRR 0.870*** 0.281

BRWEEKRR -0.115 0.177 BTRAMRR 0.558 0.345
BPRIVRR -0.042 0.195 TRAINRR 0.405 0.285

BGARDRR 0.710*** 0.204 BFERQRR -0.156* 0.092
BFREQRR 0.017 0.076 BMORNRR 0.072 0.264
BMORNRR -0.090 0.161 BDARR 0.446* * 0.206
BCOMMRR -0.246 0.265 BNIRR 0.610* 0.332
BCOLLRR -0.221 0.280 BCOMMRR 0.451* 0.269
BOTHRR 0.744** 0.368 BCOLLRR 0.588 0.379
BLEAPRR -0.257 0.203 BOTHRR 0.247 0.306

PRIVACYR -0.536** 0.226 BLEAPRR -0.589** 0.280
NoCCTV BSNSRR 0.174 0.125

CNONE -6.557*** 1.777 BAGERR 0.134 0.084
BFREONO 0.391 0.311 BEDLERR -0.075 0.053
BDUBNO 0.710 0.758 BNOTDUBR 0.649** 0.275

BCOMMNO -1.154 0.882 No CCTV
BCOLLNO -1.107 1.188 CNONE -1.882 1.888
BOTHNO 0.983* 0.597 BCARNO 0.472 0.608

BLEAPNO 0.146 0.504 BDUBNO -1.456** 0.652
BAGENO 0.279* 0.158 BNIGHTNO 1.217* 0.740

BCOMMNO -0.658 0.954
BCOLLNO 0.489 0.878
BOTHNO 1.148 0.759
BAGENO -0.222 0.237
BINC2N -0.771 0.807
BINC3N -0.471 1.150
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BRATNON -0.399 0.860
BNOTDUBN 1.115* 0.628
BURBANO 1.723 1.182
BSUBUNO 0.290 1.192

***, ** * denote significance a! the 99%, 95%, 90%  level respectively.
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6.7 Discussion

Several trends were evident in the final models presented in each scenario. This section 

analyses the similarities and differences in the outcomes and the impacts of the attributes across 

the three scenarios.

6.7.1 Models

The discrete choice questions in the survey were intended to identify how different key aspects 

of the operation of different CCTV systems would impact respondents’ preferences for those 

systems. The time of day at which the journey takes place was also included, as it was found in 

the literature to exert an influence on people’s sense o f safety. It was therefore intended to 

identify in the MNL models if there were any o f the technologies for which time o f day was not 

significant. The basic models at the beginning o f each scenario section of this chapter showed 

that, for the most part among female respondents, all of the discrete choice attributes are 

significant to at least one of the technologies in at least one o f the scenarios. In Scenario 3 all 

three discrete choice attributes are significant to all three technologies. However, for male 

respondents, in Scenarios 2 and 3, only one out of the three attributes is significant for each of 

the technologies. It has subsequently been seen in the final models that among male 

respondents, it is frequently the case that there are significant personal variables which have 

larger coefficients than the significant trip attributes.

It is interesting to observe that despite night time causing people to report a lower sense of 

safety when travelling, as has been outlined at the beginning o f this chapter and in Chapter 5, 

the individual “time of day” attributes did not have as large an impact as the other trip attributes 

when it came to respondents having to choose between the technologies. Across the six final 

models, the only occasion when a “time o f day” attribute is the largest significant coefficient 

among the trip attributes is for the outcome of CCTV type B among male respondents to 

Scenario 3. The variance across the models for whether the time o f day attributes are 

significant, particularly the evening and night attributes, indicates that this is not the most 

influential consideration for respondents when they are choosing their preferred technology. 

This is important for security planning for transport systems as it suggests that there may be the 

possibility of providing CCTV technology which would reassure respondents when travelling 

at evening and night.

Two trends, which have been very clear in the final models across all three scenarios, among 

both female and male respondents, relate to the retention periods for the CCTV footage and the 

organisation responsible for monitoring the CCTV system. Table 6.28 shows the coefficients, 

where significant, for these two variables across the technologies, scenarios and female and 

male respondents. Regarding the retention periods, for the most part, the one day retention 

period is rejected by the respondents in relation to the currently existing retention period of one
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month. This attribute was originally included due to the varying regimes in the ADDPRIV 

project and after the scoping study returned some comments which highlighted that CCTV 

footage is perceived to be a source o f evidence subsequent to the crime as opposed to a tool for 

intervention. It may be that a one day retention period for CCTV could be self-defeating given 

the purposes for which the resultant footage is perceived to be used. There are no exceptions to 

this trend among female respondents. Among male respondents, the shorter retention periods 

were not significant to the type A outcome in Scenario 3, or the CCTV type B outcome in 

Scenario 1. This finding is important for the future design o f  privacy respecting security 

systems. It indicates that greater consideration may need to be given to the period for which the 

footage is retained. This could be dictated by what the footage is likely to be used for.

In addition to this, the variance in the coefficients o f  the attributes across the technologies 

suggests that the respondents perceived the impact o f  the attributes to be different, depending 

on the scenario and the technology. As can be seen from Table 6.28 the coefficients for a one 

day retention period for CCTV type A among female respondents are approxim ately 1 for all 

three scenarios whereas, for the two more advance technologies, there is greater variance in the 

coefficients. W ith the exception o f Scenario 3, the coefficient for one day retention is largest 

for type A. This suggests that the respondents did perceive a difference between the 

technologies and their operation.

Table 6.28 Trends in coefflcients for one day retention period and An Garda Siochana as monitors
Female Respondents Male Respondents

1 day 
retention

An Garda 
Siochana

1 day 
retention

An Garda 
Siochana

Scenario
1

CCTV Type A -0.945*** 0.758*** -1.476*** 0.757***
CCTV Type B -0.682*** 0.612*** - 1.022***
CCTV Type C -0.604*** 0.371** -0.806*** 0.629**

Scenario
2

CCTV Type A -1.091*** 0.651*** -1 171*+* 1.212***
CCTV Type B -0.571*** 0.635*** -0.524** 0.580**
CCTV Type C -1.025*** 0.413** -0.509* 1.170***

Scenario
3

CCTV Type A -0.967*** 0.589*** - 0.620**
CCTV Type B -1.125*** 0.840*** -0.409* -

CCTV Type C -0.753*** 0.710*** -0.628** 0.870***
***, **, * denote significance at the 99%, 95%, 90% le \’e! respectively. -  indicates coefficient was not 
significant.

The second clear trend in evidence in the results is the preference respondents expressed for the 

CCTV system to be monitored by the police force (An Garda Siochana) rather than the 

transport operators. As was outlined in Chapter 2, at the time that this survey was conducted, 

there was much negative press surrounding law enforcement agencies and data protection. The 

results suggest that this has not negatively impacted the respondents’ opinions to any great 

extent, relative to the option o f  the transport companies m onitoring the CCTV system. Once 

again, this trend in responses is consistent among female respondents; however, among male 

respondents, the outcome for the Gardai compared to the transport operators is not significant
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for CCTV type B in Scenario 3. In the context o f  the security o f  transport systems this is 

important as it suggests that simply installing the advanced CCTV system alone may not 

provide the most reassurance to the travelling public. The organisation responsible for 

operating the CCTV system will, for the most part, have a statistically significant impact.

While acknowledging the weak goodness-of-fit statistics for the model overall, these trends 

suggest that in relation to the monitoring organisation and retention period attributes, the 

respondents consistently differentiated between the technology types. A possible conclusion 

that can be drawn from this is that, given the prevalence o f CCTV in public transport and the 

advances being made in the technology, it will not always be appropriate simply to categorise 

“CCTV” as one solution, without also specifying its fiinctions, when researching public 

perceptions to security measures in public transport.

Regarding the relative importance o f  the significant coefficients o f  the technology attributes 

compared to those o f the personal variables, for CCTV type C, a technology attribute (one day 

retention for female respondents and Gardai as monitors for male respondents) is larger than 

any other coefficients for both Scenarios 2 and 3. For females it is also the largest coefficient 

for CCTV type C in Scenario 1. For CCTV type B, however, a technology attribute only 

becomes the largest significant coefficient in Scenario 3, for female respondents, and not at all 

for male respondents. This suggests that for CCTV type B the given attributes o f the operation 

o f the system do not influence their choices as much as they would for CCTV type C, with the 

exception o f  Scenario 3 for female respondents.

It is interesting to note that, despite the potential for invasion o f  privacy with a surveillance 

technology, the respondents’ reported privacy concerns (or lack thereof) with the CCTV 

technology is only significant in one o f  the final models, and only to the outcome o f  one 

technology among the female respondents. The reported privacy concern was significant 

among female respondents to the outcomes for CCTV types B and C when added alone to the 

base model in Scenario 2 and to type C in Scenario 3. It only maintained significance in the 

Scenario 3 final model. Reported privacy concern was not significant to any technology in any 

scenario among male respondents.

6.7.2 Lexicographic responses

Throughout the sets o f responses, there were respondents who chose the same answer for all o f  

the choice tasks in the discrete choice section. W hile this qualified them as lexicographic 

respondents, there was no way to know that the respondents were not ju st entrenched in their 

opinion, especially if  the responses they consistently chose were the null case (No CCTV). As 

was demonstrated in the final model sections for each scenario, the omission o f these 

respondents did not produce significantly better fitting models across the board. It was thus
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decided that the full set o f respondents should be taken into account for the identification o f 

which variables were to be included in the final models. This would allow any staunch privacy 

opinions to be taken into account, but the final model would be run on both the ftjll and non- 

lexicographic response sets. This resulted in an improvement in the model statistics for three o f 

the final models and a decline for the other three. For the sake o f maintaining comparability 

across the three scenarios final models, only the non-lexicographic models were presented 

within the chapter, but the full models are presented in Appendix K.

6.8 Summary

This chapter has presented the resuUs o f  the discrete choice scenarios from the survey. The 

impact o f  transport, demographic and privacy concern variables on the outcomes for the 

technologies presented have also been analysed and combined to create final models o f  the 

results for each o f the scenarios presented to respondents. The final models across the scenarios 

in this chapter, though not appropriate for predicting future behaviours, have shown that there 

is a possible trend concerning the CCTV technologies in the attributes o f  a trip and the 

operation o f  the CCTV system. Two out o f the three attributes were consistently significant to 

the respondents’ decisions.
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7 Privacy Preferences and Technology Engagement

7.1 Introduction

The literature review presented in Chapter 2 has shown that grouping respondents, based on 

their responses to pertinent topics, can be useful in revealing underlying constructs in the data. 

This can enhance our understanding o f the sample population’s responses beyond what could 

be explained by the socio-demographic variables alone. This chapter presents an exploration o f 

the possibility o f grouping respondents based on their answers to questions on SNS use. It is 

anticipated that if distinct groups exist within the SNS data, then the grounds underlying the 

respondent’s use o f SNS and their choice to reveal their data in that sphere, could be used as a 

revealed preference proxy for underlying privacy concerns and levels o f  engagement with this 

technology in further analysis o f their opinions regarding security technology. This chapter 

presents the initial dimension reduction to create composite variables, followed by the 

exploratory clustering o f responses using two-step cluster analysis and, finally, the hypothesis 

testing o f the resultant clusters against the socio-demographic responses to ascertain if 

additional information is provided by the clustering results.

7.2 Response Sample

As explained in Chapter 6, it was deemed appropriate to split the sam ple for security based 

analysis, due to the statistically significant differences in responses to the sense o f security 

questions for travelling on public transport in the evening and at night, and because the sample 

proportions were imbalanced between female and male respondents. As such, before 

proceeding with the assessment o f the SNS related questions, it was decided to check if  gender 

was relevant to whether or not respondents used SNS, so that if  it was, the sample could be split 

for analysis. Table 7.1 shows the cross-tabulation and results o f the Chi-square CT) hypothesis 

test. The x  value is 0.158 (for 1 degree o f freedom) for the differences between the groups who 

do and do not use SNS and their genders. The /?-value is 0.412, which indicates that the null 

hypothesis cannot be rejected and that there does not appear to be a relationship between 

gender and whether the respondents do or do not use SNS. As such, the sample will not be split 

for this analysis.

Table 7.1 Cross-tabulation of gender and SNS use
No SNS Has SNS Total

Female Count .30 270 300
% within Gender 10.0 90.0 100.0

Male Count 15 154 169
% within Gender 8.9 91.1 100.0

Total Count 45 424 469
% within Gender 9.6 90.4 100.0

X  = 0.158, degrees o f  freedom = 7, p-value =0.412
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7.3 SNS Information Variables -  Dimension Reduction

There were 18 possible pieces o f  information (excluding the “other” category) which 

respondents could indicate as having input into their SNS profiles (please see a copy o f  the 

survey in Appendix F). According to Mooi and Sarstedt (2011), including too many variables 

in a cluster solution could result in difficulties, as there is a greater risk that the variables will 

not be distinct from one another*’. It was also anticipated that there would be multi-collinearity 

between some o f the information types which were o f  a similar nature (for example current and 

previous employment information might reasonably be expected to be included together). In 

order to investigate whether or not this was the case, and if it were, to use it for dimension 

reduction purposes, a HCA algorithm, including a proximity matrix, was run on the variables 

(as opposed to on the cases), to identify any existing grouping among the variables. MCA was 

then used on the resulting groups o f  variables to create composite variables for use in the final 

clustering o f  respondents. Sections 7.3.1 and 7.3.2 detail the processes.

7.3.1 Proximity Matrix and Hierarchical Cluster A nalysis

Tables 7.2 and 7.3 show the proximity matrix (split in two) for the variables from the SNS 

information variables. The method used for measuring the proximity o f  variables to each other 

was a similarity matrix based on the Jaccard’'* measure (Jaccard, 1912). The Jaccard measure 

takes account only o f matching presences, ignoring absences; that is, where respondents 

indicated they had included, for example, both current job and previous job, then that would be 

counted as a match. However, cases where neither variable was selected would not be (Everitt 

et al., 2 011; Agresti, 2013; Jaccard, 1912). This was chosen as there could be multiple reasons, 

unrelated to privacy, for which a respondent may not include the information (for example they 

do not have a SNS account which requests that information), and so only instances where the 

information was included are counted. Proximities between variables which are greater than 

0.500 are highlighted in bold (Rosaci et al., 2001) (that is 50% or more o f the positive 

responses to the variables are shared (Jaccard, 1912)). The similarity measures between 0.350 

and 0.499 are italicised (this is based on acceptable thresholds for correlation coefficients as 

assessed by Hemphill (2003)).

As can be seen from Tables 7.2 and 7.3, some variables, such as the respondents’ Names and 

Interests are close to multiple other variables, while others, such as Location Updates, Mobile 

Number and Work Location are not close to any others. From Table 7.2, it is clear that the

“Generally, you should avoid using an abundance of clustering variables, as this increases the odds 
that the variables are no longer dissimilar”. Mooi and Sarstedt (2011)

■̂ 0 = aSb+c’ ’ where ‘a’ represents frequency of matching Is in the two variables,
and ‘b’ and ‘c’ represent cases where there is a 1 for either variable and a zero for the other. That is, 
Jaccard’s measure considers the proportion of positive results in common between two variables out of 
the total number of positive results across the two variables (Jaccard, 1912).
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inclusion of one’s name corresponds to several other variables, with Email, Relationships, 

Interests, Education, Date o f Birth (DoB), Image and Home town all having coefficients greater 

than 0.500 in similar with the Name variable. This means that more than 50% of responses 

match between the variables (that is, where a respondent has indicated that they included one 

piece o f information, more than 50% of the time, they had also included the other (Jaccard, 

1912). Further to these. Contacts and Current Job have coefficients greater than 0.350 

(however, from Table 7.3 it can be seen that Current Job has a greater proximity to Previous 

Job; with a coefficient of 0.530). From Tables 7.2 and 7.3, it can be seen that each of those 

variables have more than 50% of responses in common (coefficients greater than 0.500) with 

several o f the others, with the exception of Email, which only has a proximity coefficient 

greater than 0.500 with Name.

The results in Table 7.2 demonstrate that Location Updates, Financial Information and Mobile 

Number are not similar to any of the other variables (that is, none o f the other variables have 

such a large proximity coefficient with Location Updates, Financials or Mobile Number). From 

Table 7.3 it can be seen that Password(s) and Home Address arc similarly isolated. Employer 

and Contacts have only coefficients between 0.350 and 0.499 with other variables.
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Table 1.1 ProximitA' Matrix for all SNS information variables (Part 1)

Name

Locat
ion

Upda
tes

Email Finance
Relation 
- ships

Interest Educat’n Mobile
Num’r

Work
Locat’n

Name 1.000 0.276 0.567 0.023 0.535 0.564 0.557 0.197 0.210
Location
Updates 0.276 1.000 0.316 0.043 0.307 0.316 0,307 0.247 0.247

Email 0.567 0,316 1.000 0.036 0.410 0.473 0.439 0.307 0.238
Financial

s
0.023 0.043 0.036 1.000 0.027 0.029 0.022 0.086 0.033

Relation - 
ships 0.53S 0.307 0.410 0.027 1.000 0.505 0.514 0.211 0.263

Interests 0.564 0.316 0.473 0.029 0.505 1.000 0.554 0.211 0.264
Educat’n 0.557 0.307 0.439 0.022 0.514 0.554 1.000 0.243 0.279
Mobile
Number 0.197 0.247 0.307 0.086 0.211 0.211 0.243 1.000 0,226

Work
Location 0.210 0.247 0.238 0.033 0.263 0.264 0.279 0.226 1.000

Password 0.131 0.144 0.188 0.050 0.128 0.146 0.149 0.198 0,122
DoB 0.577 0.310 0.497 0.033 0.445 0.516 0.462 0.244 0,226

Image 0.689 0.288 0.470 0.024 0.526 0.552 0.580 0.203 0,219
Home
town 0.627 0.324 0.499 0.027 0.508 0.585 0.596 0.216 0,280

Contacts 0.355 0.289 0.357 0.040 0.322 0363 0377 0.216 0,257
Previous

Job
0.304 0.303 0.300 0.046 0,314 0.337 0.427 0.203 0,342

Current
Job

0.371 0.280 0.328 0.032 0.379 0.379 0.420 0.203 0.439

Home
Address

0.071 0.102 0.108 0.088 0.079 0.077 0.077 0.163 0,143

Emplo’r 0.210 0.241 0.221 0.022 0.223 0.255 0.291 0.209 0.403

Table 7.3 Proximit>- Matrix for all SNS information variables (Part 2)
Pass

word
DoB Image Home

town Contacts Previous
Job

Current
Job

Home
Address

Employer

Name 0,131 0.577 0.689 0.627 0353 0.304 0.371 0.071 0.210
Location
Updates

0.144 0,310 0.288 0,324 0,289 0.303 0.280 0.102 0.241

Email 0.188 0.497 0.470 0.499 0.357 0.300 0.328 0.108 0,221
Financials 0.050 0,033 0.024 0.027 0,040 0.046 0.032 0,088 0,022

Relationships 0.128 0.445 0.526 0.508 0,322 0.314 0.379 0,079 0,223
Interests 0.146 0.516 0.552 0.585 0363 0.337 0.379 0,077 0,255

Education 0.149 0.462 0.580 0.596 0377 0.427 0.420 0,077 0,291
Mobile

Number 0.198 0.244 0.203 0.216 0,216 0.203 0.203 0.163 0.209

Work
Location 0.122 0,226 0.219 0.280 0,257 0.342 0.439 0.143 0.403

Password 1.000 0.175 0.121 0.142 0,163 0.130 0.114 0.123 0.079
DoB 0.175 1.000 0.590 0.542 0.366 0.267 0.327 0.089 0.199

Image 0.121 0.590 1.000 0.641 0.364 0.345 0.378 0.067 0,228
Home town 0.142 0.542 0.641 1.000 0.406 0377 0.408 0.083 0,257

Contacts 0.163 0.366 0364 0.406 1.000 0.311 0.373 0.123 0,251
Previous Job 0,130 0,267 0.345 0.377 0,311 1.000 0.530 0.099 0.379
Current Job 0,114 0.327 0378 0.408 0.373 0.530 1.000 0.111 0.442

Home
Address

0,123 0.089 0.067 0.083 0,123 0.099 0.111 1.000 0,121

Einployer 0.079 0.199 0.228 0,257 0,251 0379 0.442 0.121 1.000
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Figure 7.1 shows the agglomerative dendrogram of the HCA which corresponds to the above 

proximity matrix (Tables 7.2 and 7.3). The left vertical axis shows the individual variables 

which were to be grouped. The numbers on the axis simply represent the order in which the 

variables were listed in the modelling code, and correspond to the row in which the variables 

appear in Tables 7.2 and 7.3 (for example Name is in Row 1 and Employer is Row 18). The 

scale on the top horizontal axis represents the distances between the variables, in SPSS, the 

distances are re-scaled to a 0-25 scale (Mooi and Sarstedt, 2011; IBM Corporation, 2011). The 

horizontal lines next to each variable then depict the point at which each variable was joined 

with a cluster (Mooi and Sarstedt, 2011). For example, from Figure 7.1, the first two variables 

joined were Name and Image, which, as can be seen from Table 7.2, had the highest similarity 

score (0.689) o f all the variables. This process continues to add variables to the clusters, and the 

researchers must interpret the results to decide how many clusters can be drawn from the 

results (agglomerative processes can just keep combining clusters until only one remains) 

(Mooi and Sarstedt, 2011). Looking at the dendrogram (Figure 7.1) in conjunction with the 

proximity matrix (Tables 7.2 and 7.3), it is clear that, among the variables in Group 1 (Figure 

7.1), all variables, except Contacts, have a similarity score greater than 0.500 with at least one 

other variable in the group. Among Group 2 (Figure 7.1) variables. Tables 7.2 and 7.3 show 

that Current Employment and Previous Employment have a similarity score of 0.530. Employer 

and Work Location have lower similarity scores. However, both have similarity scores of 

approximately 0.44 (0.442 and 0.439, respectively) with Current Employment, and a score of 

0.403 with each other. The groups o f variables could thus have been interpreted at either 10 or 

15 on the horizontal axis o f the dendrogram (Figure 7.1), based on the distance between the 

clusters and the next variables added. However, given that the information each o f the variables 

in Group 2 represents is of a similar nature (related to employment), it was decided to take the 

groups formed at this point in the agglomeration process, before any other variables, with lower 

similarity scores, were added. The point is highlighted by the red line in Figure 7.1 at about the 

15 mark on the dendrogram (the red line is positioned so as to obscure as little information in 

the dendrogram as possible). This results in two groups of variables (Groups 1 and 2, as 

indicated) and five outlying variables (Location Updates, Mobile Number, Passwords, Home 

Address and Financial Information). This is in line with what would have been anticipated from 

the proximity matrix. Group 1 represents personal and contact information (Name, Image, 

Hometown, Education, Interests, DoB, Relationships, Email and Contacts), while Group 2 

exclusively contains variables related to work based information (Previous Job, Current Job, 

Employer and Work Location).
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Dendrogram using Average Linkage (Between Groups)
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Figure 7.1 Agglomerative dendrogram  for HCA analysis of SNS information variables in SPSS 

7.3.2 Multiple Correspondence Analysis

Subsequent to identifying groups o f variables using HCA, as described in Section 7.3.1 o f  this 

chapter, it was then necessary to investigate if  the respondent cases could be grouped within the 

groups o f variables. MCA was used to identify the underlying dimensions within the groups o f 

variables. The groups o f variables relating to personal or contact information and work related 

variables were analysed separately and the results are detailed below. As explained in Chapter 

3, MCA is a method for investigating “how strongly and in which way ... variables are 

interrelated” (Greenacre, 2007).

The M CA analysis was conducted in IBM SPSS Statistics 20, using the “object principle”, 

which “optimizes the distance between objects” (IBM Corporation, 2011). This means that the 

solution would have the groups spread apart as much as possible (Greenacre, 2007). As the 

MCA was being conducted as exploratory analysis, no initial configuration was specified and 

therefore random numbers were used to initialise the object scores (IBM Corporation, 2011). 

The object principle is recommended by SPSS when the primary interest o f  the analysis is the 

“differences or similarities between the objects” (IBM Corporation, 2011) (objects are 

respondents in this case). Having identified the groups o f variables in the previous section.
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using HCA, this step aims to group the respondents within those variables, hence the principle 

which “optimizes distances between objects” is o f most use.

Personal Variables

Table 7.4 shows the model summary for the MCA carried out on the personal variables. As can 

be seen from this table, there is only one dimension (Dimension 1) underlying the responses to 

these variables that carries sufficient explanatory power to be worth retaining. Dimension 1 has 

an inertia value (0.317) which is greater than the threshold value"' (0.111) (Greenacre, 2007). 

Cronbach’s Alpha (this is a measure o f the reliability o f  the dimension^^, or how well the 

variables explaining the dimension correlate with each other. It is based on the inertia o f  the 

dimension (Greenacre, 2007; IBM Corporation, 2011) and it is 0.731 in this case. Anable 

(2005), when conducting cluster analysis on survey respondents in the field o f  transport studies, 

considered anything above 0.65 to be acceptable, while Pronello and Cam usso’s (2011) results 

were all above 0.71. This suggests that Dimension 1 has an acceptable level o f  reliability for 

this application. It can be seen that Dimension 1 explains 31.7% o f the variance o f the result. 

Dimension 2 has an inertia value o f  0.124, which is slightly above the threshold value o f  0.111, 

however, the Cronbach’s Alpha value for Dimension 2 (0.115) is too low to be considered 

reliable, and so the dimension will not be interpreted.

Table 7.4 Model summary for MCA of Personal variables_______________________________________________

Dimension C ronbach’s Alpha
Variance Accounted For

Total (Eigenvalue) Inertia % of V ariance
1 0.7.^ 1 2.854 0.317 31.7
2 0.115 1.114 0.124 12.4

Total 3.968 0.441
Mean 0.558“ 1.984 0.220 22.0

Mean Cronhach's Alpha is based on the mean Eigenvalue.

Table 7.5 shows how much each variable “contributes” to the new dimension (that is, the 

amount each variable contributes to the dimension’s total variance accounted for (the inertia) 

Greenacre (2007)). “The larger the discrimination measure for a variable, the better the 

categories o f that variable discriminate between” respondents (Hoffman and De Leeuw, 1992). 

Figure 7.2 shows a graphical representation o f this information.

Greenacre, 2007, recommend tlie threshold value o f ----------- -̂------------be used as a guide for choosing
N um ber o f  Variables

which dimensions are “worth interpreting”. For tliis analysis the threshold value is ^ /g  =  0.111. 
Greenacre likens it to the use of a threshold Eigenvalue o f 1 for principal component analysis.

■*’ a  =  Greenacre (2007), the “In reliability theory, the Q variables, or items, are supposed

to be measuring one underlying construct. Cnmhach's alpha is a standard measure o f reliability”.
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Table 7.5 Discrimination measures for the MCA model of Personal variables
Dimension Mean1 2

Hometown 0.511 0.000 0.256
Education 0.488 0.033 0.261
Interests 0.407 0.004 0.205

Image 0.399 0.055 0.227
Relationships 0.295 0.078 0.186

DoB 0.282 0.077 0.179
Contacts 0.228 0.144 0.186

Name 0.155 0.181 0.168
Email 0.089 0.543 0.316

Active Total 2.854 1.114 1.984
% of Variance 31.707 12.382 22.045

As can be seen from Figure 7.2, Dimension 1 clearly splits Hometown and Interests, from

Table 7.5, their discrimination measures for Dimension 1, (0.511 and 0.407, respectively). We 

can see from Figure 7.2, Email is not strongly associated with Dimension 1, but is more 

associated with Dimension 2. This corresponds to the low discrimination measure for Email in 

Dimension 1 (0.089).

Discrimination Measures

0 .6 -

Email

0.5-

CM 0 .4 -
co
‘5*c
0)
E 0 3- 
O

Name0 2 -

Contacts

0 .1 - DoB
Image

liohships Education

Hometown
O.O'

0 0 0.1 0.2 0.3 04 0.5 0 6

Dim ension 1
Figure 7.2 Graph of the discrimination measures for each variable for Dimension 1 against those of 
Dimension 2

Work Related Variables

MCA was also used to assess the grouping o f  respondents within the group o f  work related 

variables (the variables previously highlighted in the green “Group 2” box in Figure 7.1: 

“Previous jo b ”, “Current jo b ”, “Em ployer” and “W orkloc” (work location)). Object principle
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was once again used as it was the respondents (objects) which were being grouped. Table 7.6 

shows the model summary for this model. As can be seen, the inertia for Dimension 1 is 0.608, 

more than double the threshold value (Greenacre, 2007) o f 0.25. Cronbach’s alpha for 

Dimension 1 is 0.785, also above the threshold values of 0.65 and 0.71. The inertia for 

Dimension 2 (0.159) is below the threshold value, and the Cronbach’s alpha is negative, which 

renders that dimension not sufficiently reliable to be considered for the composite variable.

Table 7.6 Model summary for MCA of W ork related variables

Dimension Cronbach's Alpha
Variance Accounted For

Total (Eigenvalue) Inertia % of Variance
1 0.785 2.430 0.608 60.8
2 -0.758 0.638 0.159 15.9

Total 3.068 0.767
Mean 0.464’' 1.534 0.383 38.3

Mean Cronbach's Alpha is based on the mean Eigenvalue.

Table 7.7 shows the discrimination measures for each of the variables on the dimensions o f the 

solution. Figure 7.3 gives a graphical representation of the relationships between the two 

dimensions and the individual variables. As Table 7.7 shows, all four of the variables analysed 

load strongly on Dimension 1 (with 0.559 for previous job being the smallest discrimination 

measure). This suggests that the groups of variables chosen in the HCA step were appropriate 

(Section 7.3.1).

Table 7.7 Discrimination measures for the MCA model of W ork related variables
Dimension Mean

1 2
Current Job 0.708 0.010 0.359

Employer 0.597 0.037 0.317
Work Location 0.566 0.246 0.406

Previous Job 0.559 0.345 0.452
Active Total 2.430 0.638 1.534

% of Variance 60.8 15.9 38.3

As can be seen from Figure 7.3, Current Job appears to be perfectly parallel to the Dimension 1 

axis, reflecting its strong discrimination measure in that dimension. Employer, Work Location 

and Previous Job are progressively less well aligned to Dimension 1. However, they are still 

more strongly associated with Dimension 1 than with Dimension 2. These results suggest that 

the variables reliably describe the “underlying construct” to the data that is represented by 

Dimension 1. The discrimination measures are comparable to the square o f the correlation 

between the original variables and the result for Dimension 1 (Greenacre, 2007). The smallest 

o f them for this dimension is 0.559, for previous job, (which equates to a correlation of 0.75^^). 

As such. Dimension 1 will be used as a composite variable for the cluster analysis, to represent 

the inclusion of employment related information.

■^The square root of the dimension measure, 0.559, is 0.747
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Discrimination Measures
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Figure 7.3 Graph of the discrimination measures for each variable for Dimension 1 against those of 
Dimension 2

7.3.3 MCA Conclusions

The P' Dimensions in the MCA for both the personal and work related variables have inertias 

(0.317 and 0.608, respectively) greater than their respective thresholds and acceptably high for 

Cronbach’s alpha (the inertia thresholds were 0.111 and 0.250, respectively). Therefore they 

will be considered for inclusion as composite variables in the clustering process for the data. 

The strong loading o f the original work related variables on Dimension 1 suggests that the cut 

point chosen in the HCA step was appropriate. However, some o f the personal variables 

included from cutting the HCA at that point, have very low values in the MCA conducted on 

those variables. This means that their association with that composite variable may not be very 

strong. In order to check that these variables still have an impact on the resulting clusters, from 

the next step, supplementary analysis will be conducted using the cluster variables and the 

original binary SNS information variables (as opposed to the composite variables).

7.4 Exploration of Clustering Respondents

Having completed the dimension reduction techniques, the next step was to investigate if the 

respondents’ indications o f the information they had included could allow them to be grouped 

in any meaningful way. As was explained in Chapter 3, the clustering procedure chosen was a 

two-step cluster analysis. This allows for the combination of the composite variables, which are
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measured on a continuous scale, and the remaining categorical variables in the one analysis 

(Chiu et al., 2001). This section details the results o f the clustering procedure, including an 

explanation o f the different characteristics o f the clusters, and the checks conducted to ensure 

that the resulting clusters are distinct from each other. Each respondent could only belong to 

one cluster.

7.4.1 Initial Clusters

The first grouping o f respondents, based on their responses to the SNS section o f the survey, 

involved separating out the respondents who had indicated that they did not have any SNS 

profiles. There were 45 such respondents, and they were grouped together and labelled as 

Cluster 1 -  No SNS. This approach was adopted by Anable (2005) in segmenting car owners 

and non-car owners before conducting the clustering analysis, as “combining people with and 

without a choice may have overridden the power o f attitudes to fonn clusters and explain 

behaviours” Anable (2005). The initial two step cluster analysis run on the SNS related data 

involved combining the composite variables from Section 7.3, above, with the remaining 

variables from the section of the survey that was answered by those who indicated that they had 

at least 1 SNS account. There were 12 variables used in this analysis in total. They are listed in 

Table 7.8. The analysis resulted in a 2 cluster solution (in addition to the first cluster o f  non

users o f  SNS).

T able 7.8 V ariables used in initial cluster analysis__________________________________________________________
In general, how well do you read the privacy policies o f the social networks before signing up
to them?~^_______________________________________________________________________________
Have you any concerns in relation to the privacy o f  the data you input into these accounts?
Do you have any o f your social network accounts (including those used for business) enabled
on your phone?__________________________________________________________________________
For what purpose do you most often use your networking account(s)?_________________________
How important do you consider your social network accounts to be in conducting your daily
activities?_______________________________________________________________________________
Location Updates 

Financials 
Mobile Number 
Employer 

Home Address
Personal Information MCA Composite Variable 
W ork Related Information MCA Composite Variable

Before proceeding with the interpretation o f the clusters, the solution was assessed to check if 

the variables’ contributions to the solution were statistically significant. This was done using x“ 

hypothesis tests on cross-tabulations o f the variables cross-tabulated with the cluster

Using MS Excel, the correlation coefficient between tliis and the question about how much 
respondents felt they understood the privacy policy was 0.696. Therefore only how well respondents 
reported reading the policies was included in the cluster analysis.
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membership variable. In some cases the expected frequency of one or more cells was less than 

5 (this causes the test to be invalidated) and so the likelihood ratio test was used in these 

cases, as suggested by Field (2009). Table 7.9 shows the results of the cross-tabulations. As can 

be seen from the /j-value column of the table, the results of all but two of the tests reject the 

null hypothesis, and therefore suggest that there is a relationship (significant at the 99% level) 

between the corresponding variables and the cluster membership variable. The two variables 

for which the null hypothesis cannot be rejected are “For what purpose do you most often use 

your networking account(s)” and “In general, how well do you read the privacy policies of the 

social networks before signing up to them”. In both cases the likelihood ratio was used, as there 

were cells where the expected count was less than 5. For the variable relating to respondents’ 

purposes for using SNS (Table 7.9), the likelihood ratio for 2 degrees o f freedom was 4.173, 

and the corresponding /7-value was 0.124. For the variable relating to how well the respondents 

read the privacy policies (Table 7.9), the likelihood ratio for 3 degrees of freedom was 2.120 

and the corresponding p-value was 0.548. In both cases the results indicate that there is no 

statistically significant relationship between either o f these variables and the cluster 

membership variable. These variables were thus removed and the clustering algorithm was 

rerun. The next section presents the final clustering solution.

Table 7.9 Hypothesis test results for cluster membership variable and SNS variable responses
Value df p-value

For what purpose do you most often use your networking 
account(s)? 4.173” 2 0.124

How important do you consider your social network accounts 
to be in conducting your daily activities? 65.316 4 0.000

Name 12.731" 1 0.000
Location Updates 192.031 1 0.000

Email 69.431 1 0.000
Financials 14.690" 1 0.001

Relationships 19.194 1 0.000
Interests 24.886 1 0.000

Education 43.263 1 0.000
Mobile Number 108.855 1 0.000
W ork Location 39.944 1 0.000

Password 66.326 1 0.000
Date of Birth 29.559 1 0.000

Image 19.544 1 0.000
Hometown 39.872 1 0.000
Contacts 35.722 1 0.000

Previous Job 46.693 1 0.000
C urrent Job 35.835 1 0.000

Home Address 23.978 1 0.000
Employer 34.331 1 0.000

In general, how well do you read the privacy’ policies o f  the 
social networks before signing up to them? 2.120“ 3 0.548

Have you any concerns in relation to the privacy of the data 
you input into these accounts?

11.720 1 0.001

Do you have any of your social network accounts (including 
those used for business) enabled on your phone? 26.802 1 0.000

a. Indicates that the Likelihood Ratio was used instead o f X  
df=  degrees o f  freedom
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7.4.2 Final Cluster Arrangement

This section presents the final cluster solution that will be tested for viability as a 

supplementary personal variable in addition to the socio-demographic information collected in 

the survey. Table 7.10 presents the results of the hypothesis tests between the cluster 

membership variable and the individual SNS variables, for Clusters 2, 3 and 4, that is, clusters 

relating to respondents who use SNS. It also presents the proportions of the respondents who 

answered “yes” to each question and the mode (most frequently chosen category) o f the 

responses for the question which asked respondents how important they considered SNS to be 

in conducting their daily activities. As can be seen from the table, all o f the SNS variables have 

a X  value which is significant at the 99% level. This suggests the null hypothesis, that there is 

no difference between these results and those which could be expected due to random chance, 

can be rejected. This shows that the decision to retain the full set of SNS variables in the 

composite variable was appropriate as they are all, ultimately, relevant to the resultant clusters.

As can be seen from Table 7.10, for the 18 SNS information variables (from Name to 

Employer), the Cluster with the greatest proportion o f members who have reported inputting 

this information into their accounts is Cluster 3, for every variable. Cluster 3 also has the lowest 

proportion of members who reported feeling concern for the data they include in their SNS 

profiles. The mode of the responses to the question regarding the respondents’ perceived 

importance o f SNS is also highest (4) among respondents who are members o f Cluster 3. 

Together these revealed preference factors suggest that Cluster 3 can be considered the group 

with the lowest actual inhibition regarding the revelation o f personal information in the context 

o f online networking. Cluster 3 will be considered to contain the respondents who share their 

information most freely.

The remaining two clusters. Cluster 2 and Cluster 4, had, in general, lower rates of inclusion for 

the 18 SNS information variables. Cluster 2 had higher proportions o f inclusion than Cluster 4 

for 12 out of the 18 SNS information variables (Location Updates, Email address. Financial 

information. Education, Mobile Number, Work Location, Password, Date of Birth, Contacts, 

Previous Job, Home Address and Employer). Cluster 2 members also gave the lowest 

importance score most frequently, with the mode o f their responses being 1 out o f a possible 5. 

Cluster 4 members have the higher proportion o f inclusion for Name, Relationships, Interests, 

Image, Hometown and Current Job. Cluster 4 also has the highest proportion o f respondents 

who reported having concern for the data they input into their profiles (47.8%). However, 

Cluster 4 also has the highest proportion outright of SNS enablement on their mobile phones 

(100% of cluster members). From Table 7.10, it can be seen that the differences between the 

proportions o f respondents in Clusters 2 and 4 is only significant for 8 out o f the 21 possible 

variables. These are Name, Email Address, Mobile Number, Password, Image, privacy
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concerns, SNS enabled on smartphones and the importance attributed to SNS (the mode o f 

responses among Cluster 4 members was 3 out of 5). Cluster 4 has the highest proportions for 

Name, Image, privacy concern, smartphone enabled SNS and SNS importance. This suggests 

that even though the respondents in Cluster 4 have the highest level of privacy concern, they 

also have a higher rate of technology engagement compared to those in Cluster 2 (where 0% of 

respondents have their SNS enabled on their phone and the most frequent score given to the 

importance o f SNS is 1 out of a possible 5). Cluster 2 will then be considered to represent the 

respondents with the lowest engagement with these technologies. Cluster 4 will be considered 

to represent respondents with high levels o f technology engagement, but also high levels of 

caution regarding their privacy.

Table 7.10 Hypothesis test results, and response proportions, for cluster membership and SNS variable 
responses_____________________________ ___________ ___________ ___________ _________________________

Cluster 
2 (%)

Cluster 
3 (%)

Cluster 
4 (%)

Clusters 2 
and 4

Name 85.5 98.8 94 ***
Location Updates 7..̂ 60.2 3.7 ♦  ♦  + -

Email 51.6 80.1 39.6
Financials ’ 0.8 4.8 0 * * * -

Relationships .̂ 7.1 68.1 45.5 -

Interests 42.7 74.7 45.5 -

Education .19.5 153 37.3 -

Mobile No 6.5 42.8 0 :|e^9 |c

Work Location 11..3 .36.1 8.2 -

Password 8.9 25.9 0 * * *

Date of Birth 48.4 71.7 47 -

Image 46 83.7 70.1 * * *

Hometown 46.8 83.1 47.8 -

Contacts 22.6 54.2 21.6 * * * -

Previous Job 20.2 50 15.7 ♦  * * -

C urrent Job 24.2 53.6 25.4 *** -

Home Address 2.4 15.1 0 +  +  ♦ -

Employer 9.7 35.5 9 -

Have you any concerns in relation to 
the privacy of the data you input 

into these accounts?
.35.5 28.9 47.8

Do you have any of your social 
network accounts (including those 
used for business) enabled on your 

phone?

0 91.6 100 *  +  ♦ ♦  + +

Mode of responses
How im portant do you consider 

your social network accounts to be 
in conducting your daily activities?

1 4 3 * * * * * *

a. Indicates that the Likelihood Ratio was used instead ofx'

The National Quarterly Household Survey (NQHS) Information Society Statistics report (CSO, 

2012b) suggests that the rate o f internet use decreases with age. The results for reported daily 

internet use among the 60 to 74 years age group in that report was 21%, compared to 78% 

among the 16-29 age group. In addition to this, among the 60 to 74 years age group, only 8% 

reported social networking as an “activit[y] on the internet”, compared to 80% among 1 6 - 2 9
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year olds. Therefore, it would be appropriate to compare the memberships for Clusters 2 and 4 

based on the age o f  the cluster members. Table 7.11 presents the results o f  a hypothesis test o f 

cluster membership for Clusters 2 and 4 compared to age. The ^  value (Table 7.11) is 

significant at the 99% level, suggesting that the null hypothesis can be rejected. From the table, 

it can be seen that more than 50% o f  the members o f  Cluster 4 are younger than 35, compared 

with only 28.2% for Cluster 2. However, 24.2% o f the members o f Cluster 2 are over 55, 

compared to only 6.7% o f Cluster 4.

Table 7.11 Cross-tabulation of age groups and cluster membership for Clusters 2 and 4
Cluster 2 Cluster 4

Age Count Percent Cumulative Count Percent Cumulative
15-24 17 13.7 13.7 20 14.9 14.9
25-34 18 14.5 28.2 47 35.1 50.0
35-44 35 28.2 56.4 33 24.6 74.6
45-54 24 19.4 75.8 25 18.7 93.3

55 or over 30 24.2 100 9 6.7 100.0
Total 124 100 134 100

^  =  24.217, degrees o f  freedom  =  4, p-value = 0.000

In total, there were four clusters in the final solution, including the initial cluster for 

respondents with no SNS accounts (Cluster 1). Table 7.12 presents the proportions o f the 

sample that are in each cluster. Cluster 1 is the smallest o f  the four clusters, with 45 

respondents (9.6% o f  sample). Cluster 3 is the largest cluster, containing 166 respondents, or 

35.4% o f the response sample. Clusters 2 and 4 have 124 and 134 respondents, respectively, 

which constitute 26.4% and 28.6% o f the sample, respectively. Those in Cluster 1 have No 

SNS accounts, the respondents in Cluster 2 have lower levels o f  technology engagement (0% 

have enabled their SNS accounts on smartphones) compared to Cluster 4 members, who have 

100% activation on smartphones. Cluster 3 members are the most free in sharing their 

information via SNS. A cluster membership categorical variable will be used in the analysis of 

responses on a personal safety app, which relates to technology, privacy and personal security 

(Chapter 8).

Table 7.12 cluster membership proportions
Final Cluster Membership Percentage of Sample

Cluster 1 (No SNS) 45 9.6
Cluster 2 (Low Tech) 124 26.4

Cluster 3 (Share Freely) 166 35.4
Cluster 4 (High Tech) 134 28.6

Total 469 100.0

7.4.3 Clustering Conclusions

The cluster analysis suggests that the respondents can be grouped loosely into 4 clusters based 

on their responses to the SNS related section o f the survey. Cluster 1 (No SNS) consists of 

respondents who have reported not having any SNS accounts. Cluster 2 (Low Tech) consists o f 

respondents who use SNS accounts, but who do not place great importance on them, have a
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moderate (relative to other clusters) level o f privacy concern regarding the data they include in 

their profiles and have a 0% level use o f SNS usage on smartphones. Cluster 3 (Share Freely) 

comprises respondents with the lowest reported level of privacy concern, highest mode for the 

responses on the “importance of SNS” and the highest proportions of data inclusion in their 

profiles. Cluster 4 (High Tech) consists of respondents who have the highest reported privacy 

concern and the lowest proportion of inclusion o f data in their profiles in 12 out the 18 

information variables. However, they have a mode o f response of 3 for the importance o f SNS 

and, at 100% of respondents in that cluster, the highest proportion of SNS enabled on their 

mobiles. There is also a significant (at the 99% level) difference in the age profiles of members 

of Clusters 2 and 4.

7.5 Cluster Membership and Socio-Demographic Variables

Finally, Anable (2005) stated “it is necessary to investigate the demographic composition o f the 

segments in order to prove or disprove the hypothesis that any changes in attitudes and 

differences in ... behaviour could simply be attributed to personal characteristics”. Pronello and 

Camusso (2011) also conducted such analysis on their clustering solution. This analysis will 

also allow the determination as to whether or not the cluster results have the potential to 

contribute additional information to the data analysis of the subsequent modelling of results, 

over and above the information provided by the socio-demographic variables.

Anable (2005) and Pronello and Camusso (2011) both used methods o f clustering which 

resulted in continuously scaled variables (K-means and Correspondence Analysis, 

respectively). The resultant variable o f the exploratory cluster analysis presented in this 

chapter, which will be used in subsequent analysis, is a categorical cluster membership 

variable, and the socio-demographic variables are also categorical. Therefore, appropriate 

hypothesis tests shall have to be used to test for the investigation into the existence o f any 

relationships between the two. As in previous sections, the hypothesis tests employed will be X 
or the likelihood ratio, as appropriate.

Table 7.13 shows the results o f this analysis for cluster membership and Gender. In keeping 

with the results o f Gender and SNS use (Table 7.1), the results for t h e ^  test show that there is 

no significant relationship between a respondent’s gender and their cluster membership.
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Table 7.13 Cross-tabulation and hypothesis test for cluster membership and gender

Gender
Cluster Membership

2 3 4 Total

Female
Count 73 106 91 270

% within Gender 27.0 39.3 33.7 100.0
% within Clusters 58.9 63.9 67.9 63.7

Male
Count 51 60 43 154

% within Gender 33.1 39.0 27,9 100.0
% within Clusters 41.1 36.1 32.1 36.3

Total
Count 124 166 134 424

% within Gender 29.2 39.2 31.6 100.0
% within Clusters 100.0 100.0 100.0 100.0

X  = 2.279, degrees o f  freedom = 2, p-value  =  0.320

Table 7.14 shows the results for cluster membership and age. The results o f the test have 

significance at the 99% level, so the null hypothesis must be rejected. This suggests that there is 

a relationship between cluster membership and age group. From looking at Table 7.14, it is 

clear that Cluster 2 has a higher proportion o f members in the 55 or over category than either 

Cluster 3 or Cluster 4. Based on the odds ratio, the odds o f  respondents in that age bracket 

being in Cluster 2 is 3.6 times higher than the other age groups. Similarly, the odds o f a 

respondent in the 25-34 age bracket being a member o f  Cluster 4 is 1.8 times greater than the 

other age groups. The potential explanation for this trend has already been addressed in the 

previous section.

Table 7.14 Cross-tabulation and hypothesis test for cluster membership and age

Age
Cluster Membership

2 3 4 Total

15-24

Count 17 32 20 69
% within Age 24.6 46.4 29 100.0

% within Clusters 13.7 19.3 14.9 16.3
Odds Ratio by Age 0.7 1.4 0.8

25-34

Count 18 44 47 109
% within Age 16.5 40.4 43.1 100.0

% within Clusters 14.5 26.5 35.1 25.7
Odds Ratio by Age 0.4 1.0 1.8

35-44

Count 35 46 33 114
% within Age 30.7 40.4 28.9 100.0

% within Clusters 28.2 27.7 24.6 26.9
Odds Ratio by Age 1.1 1.0 0.8

45-54

Count 24 21 25 70
% within Age 34.3 30 35.7 100.0

% within Clusters 19.4 12.7 18.7 16.5
Odds Ratio by Age 1.3 0.6 1.2

55 or over

Count 30 23 9 62
% within Age 48.4 37.1 14.5 100.0

% within Clusters 24.2 13.9 6.7 14.6
Odds Ratio by Age 3.6 1.3 0.5

Total Count 124 166 134 424
% within Age 29.2 39.2 31.6 100.0

% within Clusters 100.0 100.0 100.0 100.0
^  =  26.648, degrees o f  freedom  =  8, p-value  =  0.000
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Table 7.15 shows the results of the analysis for cluster membership and income. The X  resuh 

for 10 degrees o f freedom is 4.632, with a p-value o f 0.914. This means that the null hypothesis 

cannot be rejected and suggests that there is no discernible statistical relationship between 

income and cluster membership.

Table 7.15 Cross-tabulation and hypothesis test for cluster membership and income
Estim ated income after 

tax
Cluster M em bership

2 3 4 Total

I'd  ra th e r not say
C ount 25 22 19 66

%  w ithin Income 37.9 33.3 28.8 100.0
%  w ithin C luster 20.2 13.3 14.2 15.6

Less than €10,000
C ount 11 19 16 46

%  w ithin Income 23.9 41.3 34.8 100.0
%  w ithin Cluster 8.9 11.4 11.9 10.8

€10,001-€30,000
Count 30 47 38 115

%  within Income 26.1 40.9 33.0 100.0
%  within Cluster 24.2 28.3 28.4 27.1

€30,001- €50,000
Count 29 38 34 101

%  within Income 28.7 37.6 33.7 100.0
%  within Cluster 23.4 22.9 25.4 23.8

€50,001-€70,000
Count 17 22 14 53

%  within Income 32.1 41.5 26.4 100.0
%  within Cluster 13.7 13.3 10.4 12.5

€70,001 or higher
Count 12 18 13 43

%  within Income 27.9 41.9 30.2 100.0
%  within Cluster 9.7 10.8 9.7 10.1

Total
C ount 124 166 134 424

%  within Income 29.2 39.2 31.6 100.0
%  w ithin C luster 100.0 100.0 100.0 100.0

X  =  4.632, degrees o f  freedom = 10, p-value = 0.914

Table 7.16 shows the results of comparing the frequencies in each cluster for each level of 

education. Once again the likelihood ratio is used here for the comparison as Field (2009) 

recommends it for cases where cells will have expected frequencies less than 5. The likelihood 

ratio, for 10 degrees o f freedom, is 12.679 and the /?-value is 0.242. This suggests that there is 

no significant relationship between cluster membership and education level attained.
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Table 7.16 Cross-tabulation and hypothesis test for cluster membership and education level attained
Highest Education Level 

Attained
Cluster M em bership Total

2 3 4

Other
Count 5 2 2 9

% within Education 55.6 22.2 22.2 100.0
% within Cluster 4.0 1.2 1.5 2.1

Primarj' School
Count 2 2 1 5

% within Education 40.0 40.0 20.0 100.0
% within Cluster 1.6 1.2 0.7 1.2

Junior Certificate
Count 8 7 9 24

% within Education 33.3 29.2 37.5 100.0
% within Cluster 6.5 4.2 6.7 5.7

Leaving Certificate
Count 37 33 23 93

% within Education 39.8 35.5 24.7 100.0
% within Cluster 29.8 19.9 17.2 21.9

Post Leaving Certificate / 
3rd Level Non-degree

Count 32 50 43 125
% within Education 25.6 40.0 34.4 100.0

% w ithin Cluster 25.8 30.1 32.1 29.5

3rd Level Degree or 
Higher

Count 40 72 56 168
% within Education 23.8 42.9 33.3 100.0

% w ithin Cluster 32.3 43.4 41.8 39.6

Total
Count 124 166 134 424

% within Education 29.2 39.2 31.6 100.0
% within Cluster 100.0 100.0 100.0 100.0

Likelihood Ratio = 12.679, degrees o f  freedom = 10, p-value = 0.242

Table 7.17 shows the cross-tabulation o f cluster membership and Current employment status. 

The Likelihood ratio for the table, with 12 degrees o f  freedom, is 24.959, and the />-value is 

0.015. This suggests that there is a significant (at the 95% level) relationship between the 

Current Employment status o f the respondents and their cluster membership. However, upon 

analysing the table it is clear that, at 17.7% o f members. Cluster 2 has more than twice the 

proportion of respondents in the retired or unable to work category than the other two clusters. 

From the odds ratio (Table 7.17), respondents with that employment status have 2.6 times 

greater odds o f  being in Cluster 2 than either o f the other two clusters, compared to respondents 

in the other categories. This trend, however, could be partially explained by the fact that Cluster 

2 also has a disproportionately large percentage o f  members in the 55 or over age bracket. 

Current employment status and age have a statistically significant relationship (significant at 

the 99% level), which is in line with both being significant to the cluster membership variable. 

Cluster 3 (Table 7.17) also has a disproportionately high proportion o f members in the “other” 

category (an odds ratio o f  2.4 times greater chance o f  being in Cluster 3 than either Cluster 2 or 

4 if  a respondent has chosen this category). However, this is not a single employment status, 

and so does not necessarily indicate a trend. A self-employed respondent who uses SNS is also 

most likely to be in Cluster 3. However, as all o f  the respondents in this category were in this 

cluster, the odds ratio could not be calculated due a division by zero.

205



Chapter 7

Table 7.17 Cross-tabulation and hypothesis test for cluster membership and current employment status
C urrent Employment Cluster Membership

Status 2 3 4 Total
Count 1 3 1 5

Other % within Employment 20 60 20 100.0
%  within Clusters 0.8 1.8 0.7 1.2

Odds ratio by employment 0.6 2.4 0.5
Count 56 86 71 213

Working for Payment or % within Employment 26.3 40.4 33.3 100.0
Profit % within Clusters 45.2 51.8 53 50.2

Odds ratio by employment 0.8 1.1 1.2
Count 14 11 18 43

Unemployed or looking % within Employment 32.6 25.6 41.9 100.0
for 1st regular job % within Clusters 11.3 6.6 13.4 10.1

Odds ratio by employment 1.2 0.5 1.6
Count 19 31 17 67

Student or Pupil %  within Employment 28.4 46.3 25.4 100.0
% within Clusters 15.3 18.7 12.7 15.8

Odds ratio by employment 1.0 1.4 0.7
Count 12 17 17 46

Looking after home or % within Employment 26.1 37 37 100.0
family % within Clusters 9.7 10.2 12.7 10.8

Odds ratio by employment 0.8 0.9 1.3
Count 22 13 10 45

Retired or unable to % within Employment 48.9 28.9 22.2 100.0
work % within Clusters 17.7 7.8 7.5 10.6

Odds ratio by employment 2.6 0.6 0.6
Count 0 5 0 5

Self Employed % within Employment 0 100 0 100.0
% within Clusters 0 3 0 1.2

Odds ratio by employment - - -

Count 124 166 134 424
Total % within Employment 29.2 39.2 31.6 100.0

%  within Clusters 100.0 100.0 100.0 100.0
Likelihood Ratio = 24.959, degrees o f  freedom = 12, p-vahie  =  0.0J5

On conducting a hypothesis test on current employment status and age, the hkelihood ratio, for 

24 degrees o f  freedom, is 253.268, with a /?-value o f 0.000 (See Table 7.18). This indicates that 

there is a statistically significant relationship between a respondent’s age and their current 

employment status. The results appear to be intuitive, with, for example, the largest proportion 

o f respondents in the retired or unable to work category also being in the 55 or over category.
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Table 7.18 Cross-tabulation of current employment status and age group

15-24 25-34 35-44 45-54 55 or 
over Total

O ther

Count 1 1 1 1 1 5
%  within C urren t 

Employment
20.0 20.0 20.0 20.0 20.0 100.0

%  within Age 1.4 0.9 0.8 1.2 1.4 1.1

W orking for 
Paym ent or 

Profit

Count 15 72 74 51 22 234
%  within C urren t 

Employm ent
6.4 30.8 31.6 21.8 9.4 100.0

%  within Age 20.8 62.1 59.2 60.7 30.6 49.9
Unemployed 

o r looking for 
1st regular 

job

Count 6 15 12 7 8 48
%  within C urren t 

Employment
12.5 31.3 25.0 14.6 16.7 100.0

%  within Age 8.3 12.9 9.6 8.3 11.1 10.2

Student or 
Pupil

Count 50 11 6 3 0 70
%  within C urren t 

Employm ent
71.4 15.7 8.6 4.3 0.0 100.0

%  within Age 69.4 9.5 4.8 3.6 0.0 14.9

Looking after 
home or 
family

C ount 0 12 25 12 6 55
%  within C urren t 

Employm ent
0.0 21.8 45.5 21.8 10.9 100.0

%  within Age 0.0 10.3 20.0 14.3 8.3 11.7

Retired or 
unable to 

w ork

C ount 0 4 6 8 32 50
%  within C urren t 

Employment
0.0 8.0 12.0 16.0 64.0 100.0

%  within Age 0.0 3.4 4.8 9.5 44.4 10.7

Self-
Employed

Count 0 1 1 2 3 7
%  within C urren t 

Employment
0.0 14.3 14.3 28.6 42.9 100.0

%  within Age 0.0 0.9 0.8 2.4 4.2 1.5

Total
Count 72 116 125 84 72 469

%  within C urren t 
Employment

15.4 24.7 26.7 17.9 15.4 100.0

%  within Age 100.0 100.0 100.0 100.0 100.0 100.0
Likelihood Ratio = 253.268, degrees o f  freedom = 24, p-value = 0.000

Table 7.19 shows the cross-tabulation of cluster membership with County o f residence. The x 
of the table, with 8 degrees o f freedom, is 6.039 and the />-value is 0.643. This suggests that 

there is no significant relationship between a respondent’s cluster membership and the county 

in which they reside.
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Table 7.19 Cross-tabulation and hypothesis test for cluster membership and count>’ of residence

County of Residence
Cluster Membership

2 3 4 Total

Dublin
Count 91 123 96 310

% within County 29.4 39.7 31.0 100.0
% within Clusters 73.4 74.1 71.6 73.1

Kildare
Count 10 11 13 34

% within County 29.4 32.4 38.2 100.0
% within Clusters 8.1 6.6 9.7 8.0

Louth
Count 9 8 3 20

% within County 45.0 40.0 15.0 100.0
% within Clusters 7.3 4.8 2.2 4.7

Meath
Count 8 12 13 33

% within County 24.2 36.4 39.4 100.0
% within Clusters 6.5 7.2 9.7 7.8

Wicklow
Count 6 12 9 27

% within County 22.2 44.4 33.3 100.0
% within Clusters 4.8 7.2 6.7 6.4

Total
Count 124 166 134 424

% within County 29.2 39.2 31.6 100.0
% within Clusters 100.0 100.0 100.0 100.0

X  = 6.039, degrees o f  freedom = 8, p-value  =  0.643

Table 7.20 presents the cross-tabulation of cluster membership and the type of area in which 

respondents are resident. The x  for the table, with 4 degrees o f freedom, is 3.053 and the p- 

value is 0.549. This indicates that there is no statistically significant relationship between the 

area type in which respondents live and the cluster of which they are members.

Table 7.20 Cross-tabulation and hypothesis test for cluster membership and area t\p e

Area Type
Cluster Membership

2 3 4 Total

Urban
Count 45 70 51 166

% within Area Type 27.1 42.2 30.7 100.0
% within Clusters 36.3 42.2 38.1 39.2

Suburban
Count 60 78 70 208

% within Area Type 28.8 37.5 33.7 100.0
% within Clusters 48.4 47.0 52.2 49.1

Rural
Count 19 18 13 50

% within Area Type 38.0 36.0 26.0 100.0
% within Clusters 15.3 10.8 9.7 11.8

Total

--- -̂----------T ■ ---------- r r ---- :--- '

Count 124 166 134 424
% within Area Type 29.2 39.2 31.6 100.0

% within Clusters 100.0 100.0 100.0 100.0
X  = 3.053, degrees o f  freedom = 4, p-value  =  0.549

Cross-tabulations of the variables and hypothesis tests were also conducted using the Socio

demographic responses and the variable concerning whether or not respondents have SNS 

accounts. The only variable to be found significant to SNS use was age, and this was at the 

95% level (Table 7.21). T h e ^  value for 4 degrees of freedom was 10.605, and the /7-value was 

0.031. The 45 to 54 and 55 or over age groups were more prevalent among respondents without 

SNS and the respondents aged 34 and under made up a greater proportion of those who do have 

SNS. The full set of tables is presented in Appendix L.
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Table 7.21 Cross-tabulation of age group and SNS use
SNS use

Age G ro u p No SNS Use SNS Total

15-24
Count 3 69 72

% within Age 4.2 95.8 100.0
% within SNS use 6.7 16.3 15.4

25-34
Count 7 109 116

% within Age 6.0 94.0 100.0
% within SNS use 15.6 25.7 24.7

35-44
Count 11 114 125

% within Age 00 bo 91.2 100.0
% within SNS use 24.4 26.9 26.7

45-54
Count 14 70 84

% within Age 16.7 83.3 100.0
% within SNS use 31.1 16.5 17.9

55 o r over
Count 10 62 72

% within Age 13.9 86.1 100.0
% within SNS use 22.2 14.6 15.4

Total
Count 45 424 469

% within Age 9.6 90.4 100.0
% within SNS use 100.0 100.0 100.0

X  =  10.605. degrees o f  freedom  = 4, p-valtie = 0.031

7.6 Summary

This chapter presented the resuhs o f  exploratory cluster analysis o f the survey response data. 

Through HCA, it was found that, among the SNS information variables, two groups existed 

wherein the binary variables were related by matches between responses. These two groups 

consisted o f variables related to personal and contact information and variables related to 

employment information. Using a dimension reduction technique, MCA, these groups were 

converted to composite variables for use in the clustering process. Two-step clustering analysis 

was used to explore the possibility o f  grouping the respondents using a combination o f the 

continuous composite variables and categorical variables drawn from the section o f the survey 

on SNS use. There were 4 distinct clusters developed. The first consisted o f  those who 

responded that they did not have any SNS accounts. Another (Cluster 3) comprised those who 

use SNS most freely, having the highest proportions o f  those who include the SNS variables, 

the lowest proportion o f reported privacy concern and the highest rating for the importance of 

SNS in their daily activities. The other two clusters (Clusters 2 and 4) were more similar to 

each other, having significant differences between them in only 8 out o f the 21 variables. The 

respondents in Clusters 2 and 4 were, however, more conservative in divulging their 

information than those in Cluster 3, and they had higher proportions o f reported privacy 

concern and lower modes for the “importance o f SNS” question. Age was significant to these 

two clusters, with Cluster 2 having a higher proportion o f  respondents in the oldest age bracket 

than Cluster 4. In the following chapters, the clusters will be referred to as; No SNS (Cluster 1), 

Low Tech (Cluster 2), Share Freely (Cluster 3) and High Tech (Cluster 4).
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8 Technology Preferences

8.1 Introduction

This chapter presents the results o f  analysis o f responses on aspects o f  personal safety apps. 

Section 8.2 o f the chapter presents the results to background questions (such as whether 

respondents have a smartphone or not). The respondents’ predisposition towards downloading 

such an app, or not, if  it were available for free is also assessed and the impact o f  other app 

attributes on respondents’ likelihood to indicate that they would download it for free are 

presented. Section 8.3, contains the results o f questions aimed at assessing the impact o f 

various app features, such as location tracking, on respondents’ preference for downloading the 

app. Section 8.4 details the reported impact on respondents’ attitudes if  such an app were to be 

monitored by the state police force. An Garda Siochana. Section 8.5 presents the results o f  

respondents’ stated preferences for security technology based on the technologies which were 

presented to them during the survey and the impact the technologies would have on their 

decisions to use public transport. In the relevant sections o f the chapter, each o f the personal 

safety app attributes presented will be tested against each o f the socio-demographic variables 

and the cluster membership variable (from Chapter 7). This chapter will focus on results which 

contribute to the discussion o f  the technologies; the remaining cross-tabulations can be seen in 

Appendix M.

8.2 Background Information on Respondents’ Smartphone and App Use
This section looks at the responses to the questions on personal safety apps. Table 8.1 shows 

the number o f respondents who have smartphones or not. As can be seen from the table, almost 

three quarters o f respondents have smartphones (74.2%). This is higher than the rate o f 

smartphone usage estimated by the Irish Commission for Communication regulation (ComReg, 

2014), who estimate that approximately 60.3% o f all mobile subscriptions in Ireland are for 

smartphones. This does not represent the entire population, only mobile phone users and it does 

not take account o f people having more than one phone. ComReg themselves note that “The 

overall penetration o f smartphones is likely to be higher as this figure excludes standard voice 

and data subscribers that use 2G networks only” .

Table 8.1 Respondents' smartphone ownership
Count Percent

Have a Smartphone 348 74.2
Do Not Have a Smartphone 121 25.8

Total 469 100.0

From Table 8.2, it can be seen that only a relatively small percentage o f  respondents had 

previously downloaded a personal safety app at the time they responded to this survey (1.7%).
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84.2% indicated that they did not already have a personal safety app, while 14.1% stated that 

the question did not apply to them.

Table 8.2 Personal safet>' app previously dow nloaded / purchased

Already have a 
personal safety app

Do not already have a 
personal safety app

Not
Applicable Total

Total
Count 8 395 66 469

Percent 1.7 84.2 14.1 100.0

Table 8.3 shows the proportions o f  respondents who indicated that they would consider 

downloading the app if  it were available for free. The majority o f  respondents indicated that 

either they would be interested (62.9%) or they would be interested if  they had a smartphone 

(24.1%). The proportion o f  respondents who stated that they would not download the app was 

13.0%. From Table 8.4 it can be seen that the majority o f  respondents (69.3%) reported that 

they would have no concerns for their privacy if  they were to use a personal safety app.

Table 8.3 Would respondents download the app for free?
Would you consider downloading such an app if it were free?

Total
Yes Yes, if I had a smartphone No

Total Count 295 113 61 469
Percent 62.9 24.1 13.0 100.0

Table 8.4 Proportion of respondents who would (or would not) have concerns for their privacy if using a 
personal safety app__________ ____________________________________________________________________________

Would you have any privacy concerns with using this ty pe of app?
Yes No Total

Total Count 144 325 469
Percent 30.7 69.3 100.0

Table 8.5 shows the proportions o f respondents who would be willing to use a smartphone app 

to report anti-social behaviour when using public transport. The majority o f respondents 

(83.8%) stated that they would be willing to use an app which included their location data to 

report anti-social behaviour.

Table 8.5 Willingness to use an app to report anti-social behaviour
When using public transport, would you be willing to use an app to report anti-social behaviour or 

vandalism to the transport providers, if it included your location data?
Yes No Total

Total
Count 393 76 469

Percent 83.8 16.2 100.0

Table 8.6 presents the results for the number o f  respondents who reported being victims o f 

crime on public transport. As can be seen from the table, the majority o f  respondents (90.0%) 

have reported not having been victims o f crime on public transport.
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Table 8.6 Proportion of respondents who reported being victims of crime on public transport
Have you ever been a v ictim of crime on public transport?

Yes No Total

Total Count 47 422 469
Percent 10.0 90.0 100.0

8.2.1 Impact on likelihood to download free app

This section assesses which respondents were more likely to respond, when asked, that they 

would “consider downloading such an app if  it were free” . As in Chapter 6, the variables to be 

considered are divided into groups. Table 8.7 shows the variables used. As was explained in 

Chapter 3, the models were initially run using backwards stepwise regression, then rerun using 

forwards stepwise to check the stability o f  the initial solution. Table 8.8 presents the results for 

the model run using fem ales’ responses followed by the model o f  the m ales’ responses. For the 

purposes o f these models, the “yes” and “yes, if  I had a smartphone” response categories have 

been combined as they both represent that the respondent was positively inclined towards 

downloading the app if  it were free. Agresti (2013) and Field (2009) both warn o f the issues 

with using stepwise regression if the variables used are poorly selected. W ith this in mind, the 

variables for consideration in the model were split into 3 groups (Table 8.7) based on the 

information they described. The first group (Group 1) contains information that describes the 

individual respondents (demographic information). Group 2 contains variables which describe 

the respondents’ habits and opinions regarding public transport use, and the variables in Group 

3 relate to respondents’ opinions o f  apps.

Table 8.7 Groups of variables used for stepwise logistic regression
Group 1 Group 2 Group 3

Demographic Transport App Related
• Age

•  Education Level

•  Current Employment 
Status

• Income

• Resident in Dublin

•  Area Type

•  Cluster M embership

•  Victim  o f  Crime

•  Frequency o f use o f  Public 
transport

• Car access

•  Mode most frequently or last 
used in the preceding 12 
months

•  M ode taken to stop

•  Dublin City Centre as the 
destination

• Impact o f  posting location on 
SNS

• Importance o f public 
transport

•  App to Report anti
social behaviour

• App Privacy Concerns

The demographic variables (Table 8.7) were the first to be added to the model. Among female 

respondents (Table 8.8), the backward stepwise models resulted in cluster membership, 

education level and residence in Dublin being retained in the model. From Table 8.8 it can also
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be seen that none of the transport variables were retained (Group 2 from Table 8.7), while both 

o f  the app related variables (Group 3 from Table 8.7) were retained (Table 8.8). The 

Nagelkerke R“ value for the model is 0.306, which is an acceptable result.

Among female respondents (Table 8.8), three o f the four cluster categories were significant to 

the model. Cluster 4 (High Tech) is significant at the 95% level, and is the reference category 

for the other clusters. Clusters 1 (No SNS) and 2 (Low Tech) are also significant. Cluster 1 at 

the 95% level and Cluster 2 at the 99% level. In both cases the coefficients (-2.106 and -1.915, 

respectively) are large relative to their standard errors (Agresti, 2013) and negative, indicating 

that respondents in Clusters I and 2 are less likely than those in Cluster 4 to consider 

downloading the app if  it were free. Education level was an interval variable included as a 

covariate (Agresti, 2013) and it is significant at the 95% level. The negative coefficient (-0.488) 

suggests that respondents are less likely to download the app for free the more highly educated 

they are. The coefficient for resident in Dublin (-1.299) suggests that respondents who are 

resident in Dublin are less likely to consider downloading the app for free. The variable for 

whether or not a respondent would be willing to use an app to report anti-social behaviour was 

coded 0 for yes and 1 for no. Hence, the coefficient (-1.976), which is significant at the 99% 

level, suggests that respondents who are unwilling to use such an app are less likely to consider 

downloading a personal safety app. The variable relating to respondents having concerns for 

their privacy using a personal safety app was also coded 1 for no and 0 for yes, thus, the 

positive coefficient (1.025) suggests that respondents who indicated that they would have no 

concerns for their privacy are more likely to download the app.

The same methodology was employed for male respondents (Table 8.8). Among the 

demographic variables for males, age was the only variable to be significant (at the 90% level). 

Among the transport related variables, posting locations on social networking accounts was 

also significant at the 90% level. However, when these were combined with the variables 

relating to using apps (concerns for privacy and use to report anti-social behaviour), the app 

variables are the only ones retained in the model (Table 8.8). The value for the model is 

0.160, which is smaller than for female respondents, this indicates that the models do not fit the 

data as well among male respondents. The negative coefficient (-1.272) for using an app to 

report anti-social behaviour (reference category: yes) suggests that respondents who would not 

be willing to use such an app would also not consider downloading a personal safety app if  it 

were free. The positive coefficient (1.209) for the variable relating to concern for privacy while 

using a personal safety app (reference level: yes) suggests that respondents who expressed no 

concerns for their privacy are more likely to consider downloading a personal safety app.
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Table 8.8 Results o f logistic regression (backwards LR Stepwise) for interest in downloading the app if it is 
free

Variable B S.E, Sic. Exn(B)
Female Respondents

Cluster Membership 
(Categorical Variable)

Cluster 4 Ref** R e f 0.015 R e f
Cluster 1 -2.106** 0.882 0.017 0.122
Cluster 2 -1.915*** 0.711 0.007 0.147
Cluster 3 -0.723 0.758 0.340 0.485

Education Level (Interv al) -0.488** 0.249 0.050 0.614
Resident In Dublin (Binary) -1.299* 0.695 0.062 0.273

App to Report anti-social behaviour (Binary) -1 976*** 0.483 0.000 0.139
App Privacy Concerns (Binary) 1.025** 0.469 0.029 2.786

Constant 6.580*** 1.465 0.000 720.217

Number o f  Respondents 300
Nagelkerke R^ 0.306

Male Respondents
App to Report anti-social behaviour (Binary) -1.272*** 0.453 0.005 0.280

App Privacy Concerns (Binary) 1.209*** 0.415 0.004 3.350
Constant 0.832** 0.349 0.017 2.299

Number o f  Respondents 169
Nagelkerke R" 0.160

*** , **  * denote significance at the 99%, 95%, 90%  le\’el respectively.
R e f  indicates that category was used as the reference category

8.3 Results of Impacts of App Features on Preference for Purchasing

Having established whether or not a respondent would consider downloading a personal safety 

app if it were free, respondents were presented with a series of potential attributes o f such apps 

and asked the impact each attribute would have on their decision to purchase the app. This 

section details the results for each of the attributes presented to respondents. The reported 

impact of cost is first analysed (Section 8.3.1), followed by the impacts of various facets o f the 

app itself (Section 8.3.2). The impacts of three methods of communicating the location 

information are then analysed (Section 8.3.3) and finally the impacts of the type of location 

information used are assessed (Section 8.3.4). Respondents were required to provide an answer 

for at least one o f the attributes; therefore the total number of responses varies to a small degree 

for each attribute. Accordingly, the total response for each is provided with the results tables 

and the percentages reported are proportions of the relative totals.

8.3.1 Impact o f  cost

Table 8.9 presents the results of the reported impact a charge of €1.79 would have on the 

preference o f the respondents for buying a personal safety app. 38.6% of respondents reported 

that they would be less likely to buy such an app if the cost applied. The largest proportions of 

both respondent groups indicated that their decision would not be influenced by the application 

of the €1.79 cost, with 45.2% choosing this answer. The smallest proportion for each was for 

the “more likely to buy” category, with 16.2%.
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Table 8.9 Impact on decision of app costing €1.79
It costs €1.79 to buy the app

It would make me less 
likely to buy the app

It would not affect 
my decision

It would make me 
more likely to buy the 

app
Total

Count 177 207 74 458
Percent 38.6 45.2 16.2 100.0

Table 8.10 shows the cross-tabulation of the reported impact of a cost o f €1.79 with the 

respondents’ age groups. As can be seen, respondents in the 15-24 age group were most likely 

to indicate that the cost would make them less likely to buy the personal safety app, 76.1% of 

respondents in that age group choosing the negative impact category. The age group with the 

second largest proportion of respondents in the negative impact category is the 25-34 age 

group. The result of a X t^st (83.189 for 8 degrees of freedom) is significant at the 99% level. 

This suggests that there is a statistical relationship between age and the reported impact o f the 

cost. The results in Table 8.10 suggest that it was more probable that respondents in the 

younger age groups would report being less likely to purchase the app with a cost of €1.79. The 

income variable was not significant to the reported impact of a cost for the attribute.

Table 8.10 cross-tabulation of age groups with reported impact of cost
It costs €1.79 to buy the app

It would make 
me less likely to 

buv the app

It would not 
affect my 
decision

It would make 
me more likely 
to buv the app

Total

15-24
Count 54 13 4 71

% within Age Group 76.1 18.3 5.6 100.0
% within Cost 30.5 6.3 5.4 15.5

25-34
Count 59 41 16 116

% within Age Group 50.9 35.3 13.8 100.0
% within Cost 33.3 19.8 21.6 25.3

35-44
Count 34 62 24 120

% within Age Group 28.3 51.7 20.0 100.0
% within Cost 19.2 30.0 32.4 26.2

45-54
Count 20 51 11 82

% within Age Group 24.4 62.2 13.4 100.0
% within Cost 11.3 24.6 14.9 17.9

55 or 
over

Count 10 40 19 69
% within Age Group 14.5 58.0 27.5 100.0

% within Cost 5.6 19.3 25.7 15.1

Total
Count 177 207 74 458

% within Age Group 38.6 45.2 16.2 100.0
% within Cost 100.0 100.0 100.0 100.0

X2 = 83.189; degrees o f  freedom = 8; p-value = 0.000

8.3.2 Impacts o f  technology facets

From Table 8.11 it can be seen that the app having high battery consumption would, intuitively, 

have a negative impact on respondents’ preferences for downloading the app, for the majority 

o f respondents (60.6%). This is in keeping with the literature regarding handheld devices and 

battery life. For example. Bloom et al. (2004) found that, on a list o f eight attributes for a PDA,
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respondents scored battery life third “most important” (although there were only 12 

respondents; this was part o f  an overall study into user acceptance o f  certain types o f 

interfaces). However, the impact o f  battery life is such that several studies have been conducted 

focusing on what was termed “Human-Battery Interaction” (Rahmati et al., 2007). Rahmati et 

al. (2007) conducted surveys o f  students in 2 high schools in each o f  China and India, and a 

“summer school in a US university” . There were 350 “valid responses” (41% o f whom “owned 

a m obile phone”). The study found that 80% o f  those respondents who used mobile phones 

“took various measures to increase their battery lifetime” (Rahmati et al., 2007). In introducing 

their study, Banerjee et al. (2007) state that batteries and the need to charge them have “a 

significant impact on usability, affecting when, where, and how people use mobile system s” 

(Baneijee et al., 2007). Ferriera et al. (2011) also studied users’ charging behaviour to help 

identify, among other things, ways for “ increasing battery life” . However, from Table 8.11, it 

can be seen that 28.2% o f the respondents would not be deterred by the high battery 

consumption. There were 52 respondents (11.2%) who indicated that they would be more likely 

to purchase the app if  it had high battery consumption. This is an unexpected result as there is 

no obvious way in which high battery consumption could make an app m ore appealing.

Table 8.11 shows the reported impact a video recording function in an app would have on the 

respondents’ decisions to buy such an app. Among respondents, 42.5% would be more likely to 

buy an app with this function. The proportion o f  respondents whose decisions would be 

unaffected by this function is 34.9%, while 22.6% o f  respondents would be less likely to 

purchase the app with a video recording fianction.

As can be seen from Table 8.11, the largest proportion o f respondents (42.8%) indicated that 

they would be uninfluenced in their decision to buy an app if  it had a function that allowed for 

setting an expected arrival time. The next largest proportion (39.8%), however, would be more 

likely to buy an app with this function and 17.4% would be less likely to purchase it.

The presence o f a private security firm as monitors o f an app (Table 8.11) had no impact on the 

decisions o f the largest proportions o f  respondents (42.1%). The next largest proportion was for 

the “more likely to buy” category (31.7%), while 26.2% reported being less likely to buy an 

app if  it was monitored by a private security firm.
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Table 8.11 Impact on decision of high batten- consumption, of video and expected time functions, and of 
private monitoring____________________________________________ _____________________________________

It would make me less 
likely to buy the app

It would not affect 
my decision

It would make me 
more likely to buy the 

app
Total

The app ha$ a high battery consumption when activated for long periods of time
Count 281 131 52 464

Percent 60.6 28.2 11.2 100.0
The app turns on your phone's camera and records a short video w hen the app is activated

Count 105 162 197 464
Percent 22.6 34.9 42.5 100.0
You can set an "expected arrival time" when you activate the app, if you do not deactivate it by 

that time, it automatically contacts your emergency contacts
Count 80 197 183 460

Percent 17.4 42.8 39.8 100.0
The app is monitored by a private security firm

Count 121 194 146 461
Percent 26.2 42.1 31.7 100.0

8.3.3 Impact o f communication methods

Three different methods were presented to respondents for communicating the alerts to 

emergency contacts (Table 8.12). They were: a) by social network account, b) by email and c) 

by text message. The largest response proportion for communicating via social networking is 

for no impact, with 39.3% o f respondents stating that it would not influence their decision to 

buy the app. A further 33.7% responded that it would make them less likely to buy the app, 

while 27.0% responded that it would make them more likely to buy the app.

The proportion o f respondents who stated that email as the communication method would not 

influence their decision is 41.9% (Table 8.12). The proportion o f respondents reporting a 

negative impact is 25.5%, while 32.5% o f respondents reported that it would make them more 

likely to buy the app. This is a larger proportion than the corresponding category for 

communicating by SNS.

The third medium that was presented to respondents for communicating locations to their 

emergency contacts was text message (Table 8.12). O f the three communication methods, text 

message would have a positive impact for the largest proportion o f  respondents, with 63.3% 

stating that it would make them more likely to buy the app. Text message also had a negative 

impact for the smallest proportion o f respondents, at 7.3%, while 29.4% reported being 

unaffected by it.
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Table 8.12 Impact on decision of the app’s method of communicating location information
It would make me 
less likely to buy 

the app

It would not affect 
my decision

It would make me 
more likely to buy 

the app
Total

Your location is sent to your emergency contacts via a social network account

Total Count 156 182 125 463
Percent 33.7 39.3 27.0 100.0

Your location is sent to your emergency contacts by email

Total Count 117 192 149 458
Percent 25.5 41.9 32.5 100.0

Your location is sent to your emergency contacts by text message

Total Count 34 136 293 463
Percent 7.3 29.4 63.3 100.0

8.3.4 Impact o f  location information used by app

Two options were presented to respondents regarding what type o f location information was 

sent to their emergency contacts in the event that the user activated the app. They were: a) a 

single location was sent and b) the function for their location to be tracked while the app was 

activated (Table 8.13). From Table 8.13, it can be seen that 33.8% o f respondents were more 

likely to buy the app with a single location. Almost half of the respondents (48.4%) would not 

be affected in their decision by a single location communication and 17.8% of respondents 

would be less likely to buy the app if a single location was sent.

Table 8.13 also shows the results for the impact o f location tracking during app activation on 

the respondents’ willingness to buy the app. More than half of the respondents (56.3%) would 

be more likely to buy the app if their location could be tracked. 30.0% stated that it would not 

affect their decision and 13.8% stated that they would be less likely to buy an app with 

tracking.

Table 8.13 Impact on decision of app sending out a single location or tracking user’s location, upon activation
It would make me less 
likely to buy the app

It would not affect my 
decision

It would make me more 
likely to buy the app Total

A single location is sent to your contacts when you activate the app
Count 82 223 156 461

Percent 17.8 48.4 33.8 100.0
Your location can be tracked while you have the app activated

Count 64 139 261 464
Percent 13.8 30.0 56.3 100.0

Table 8.14 presents a cross-tabulation o f the response to single location and tracking locations. 

The result of the X  test is significant at the 99% level, indicating that there is a statistically 

significant relationship between the response proportions and the types o f location information 

employed. From Table 8.14, the first trend to note is that the majority o f respondents who 

indicated that they were more likely to purchase an app with the single location feature, were 

also more likely to purchase one with tracking (81.9%). However, 9% o f respondents who 

indicated “more likely” for single location reported that location tracking would make them 

less likely to purchase a personal safety app. Among the respondents who had indicated that
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they would be less likely to buy an app which sends a single location, 42.7% reported being 

more likely to buy the app with location tracking.

Table 8.14 Impacts of single location and tracking
Location can be tracked

A single 
location

It would 
make me less 
likely to buy 

the app

It would not 
affect my 
decision

It would make 
me more 

likely to buy 
the app

Total

It would 
make me less 
likely to buy 

the app

Count 26 21 35 82
% within Single 

Location 31.7 25.6 42.7 100.0

% within Tracking 40.6 15.3 13.6 17.9

It would not 
affect my 
decision

Count 24 102 96 111
% within Single 

Location 10.8 45.9 43.2 100.0

% within Tracking 37.5 74.5 37.2 48.4
It would 
make me 

more likely to 
buy the app

Count 14 14 127 155
% within Single 

Location
9.0 9.0 81.9 100.0

% within Tracking 21.9 10.2 49.2 33.8

Total

Count 64 137 258 459
% within Single 

Location 13.9 29.8 56.2 100.0

% within Tracking 100.0 100.0 100.0 100.0
X  = 92.630. degrees o f  freedom = 4, p-valiie = 0.000

As can be seen from Table 8.15, the 15-24 age group has the largest proportion o f  respondents 

who would be less likely to purchase an app which sends a single location in the case o f an 

emergency. The proportion o f  respondents “more likely” to purchase the app increases with 

increasing age group between 15-24 years and 34-45 years, which is the age group with the 

largest proportion o f respondents who would be “more likely” to purchase the app. Thereafter 

the proportion in that category decreases, with 58.0% o f  those in the 55 or over group reporting 

indifference to the single location feature. The x~ value o f  19.236, for 8 degrees o f  freedom, is 

significant at the 95% level (the /?-value is 0.014). This suggests that the relationship between 

age and the reported impact o f  a single location is statistically significant.
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A single location is sent to your contacts when 
you activate the app

Age
Groups

It would 
make me less 
likely to buy 

the app

It would not 
affect my 
decision

It would 
make me 

more likely to 
buy the app

Total

15-24

Count 20 31 21 72
% within Age 27.8 43.1 29.2 100.0

% within Single 
Location

24.4 13.9 13.5 15.6

25-34

Count 29 50 34 113
% within Age 25.7 44.2 30.1 100.0

% within Single 
Location

35.4 22.4 21.8 24.5

35-44

Count 13 65 46 124
% within Age 10.5 52.4 37.1 100.0

% within Single 
Location 15.9 29.1 29.5 26.9

45-54

Count 13 37 33 83
% within Age 15.7 44.6 39.8 100.0

% within Single 
Location

15.9 16.6 21.2 18.0

55 or 
over

Count 7 40 22 69
% within Age 10.1 58.0 31.9 100.0

% within Single 
Location

8.5 17.9 14.1 15.0

Total

Count 82 223 156 461
% within Age 17.8 48.4 33.8 100.0

% within Single 
Location

100.0 100.0 100.0 100.0

X  =  19.236, degrees o f  freedom  =  8, p  value = 0.014

Table 8.16 presents the cross-tabulation o f the reported impact o f  location tracking on the 

respondents’ likeliness to buy. The x‘ test resuh is 15.542 for 6 degrees o f  freedom. This is 

significant at the 95% level (the /?-value is 0.016), suggesting there are statistically significant 

differences between the response proportions based on cluster membership. As the table shows, 

members o f the Share Freely cluster have the highest rate o f  reporting a positive impact, with 

64.5%, which is in keeping with the cluster profiles described in Chapter 7. The second largest 

proportion in the “more likely” category is among the High Tech cluster members (59.1%). The 

smallest proportion o f respondents who would be more likely to buy the app with location 

tracking was among the Low Tech cluster members (44.3%). However, this cluster also had the 

highest proportion o f respondents who reported that location tracking would have no impact.
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Table 8.16 Cross-tabulation of reported impact of location tracking and cluster membership
Your location can be tracked while you have the 

ap|) activated

Clusters

It would 
make me less 
likely to buy 

the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Total

No SNS
Count 9 13 22 44

% within Cluster 20.5 29.5 50.0 100.0
% within Tracked 14.1 9.4 8.4 9.5

Low Tech
Count 20 48 54 122

% within Cluster 16.4 39.3 44.3 100.0
% within Tracked 31.3 34.5 20.7 26.3

Share
Freely

Count 15 44 107 166
% within Cluster 9.0 26.5 64.5 100.0
% within Tracked 23.4 31.7 41.0 35.8

High Tech
Count 20 34 78 132

% within Cluster 15.2 25.8 59.1 100.0
% within Tracked 31.3 24.5 29.9 28.4

Total
Count 64 139 261 464

% within Cluster 13.8 30.0 56.3 100.0
% within Tracked 100.0 100.0 100.0 100.0

^  = 15.542, degrees o f  freedom = 6, p~value = 0.016

Table 8.17 presents the cross-tabulation o f the reported impact o f location tracking with gender. 

The results show that a larger proportion o f female respondents (61.7%) indicated that they 

“would be more likely” to purchase the app with location tracking. This compares to 46.4% o f 

male respondents. The x" test (10.220 for 2 degrees o f freedom) shows that this result is 

significant at the 99% level.

Table 8.17 Cross-tabulation of reported impact of location tracking and gender
Your location can be tracked while you have the 

app activated
It would 

make me less 
likely to buy 

the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Total

Female
Count 36 78 184 298

% within Gender 12.1 26.2 61.7 100.0
% within Tracked 56.3 56.1 70.5 64.2

Male
Count 28 61 77 166

% within Gender 16.9 36.7 46.4 100.0
% within Tracked 43.8 43.9 29.5 35.8

Total
Count 64 139 261 464

% within Gender 13.8 30.0 56.3 100.0
% within Tracked 100.0 100.0 100.0 100.0

X  = 10.220, degrees o f  freedom = 2, p -va lue = 0.006

Table 8.18 shows the results o f  a cross-tabulation o f location tracking and area o f residence 

(that is whether a respondent lives in Dublin or outside o f it). The x" value is 5.987 for 2 

degrees o f freedom, which is significant at the 95% level. This means that there is a statistically 

significant relationship between the response proportions and the respondents’ areas o f 

residence. As can be seen from the table, 59.1% o f respondents who live in Dublin would be
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more likely to buy the app with location tracking. However, the corresponding proportion for 

respondents living outside Dublin is 48.8%, almost 10% smaller. Correspondingly, the 

proportion o f respondents indicating a negative impact o f  location tracking is larger for 

respondents living outside Dublin than it is for Dublin residents (19.4% compared to 11.6%, 

respectively). This is the only app attribute to which the respondents’ area o f residence was 

statistically significant.

Table 8.18 Cross-tabulation of reported impact of location tracking and area of residence
Your location can be tracked while you have 

the app activated

Area of 
Residence

It would make 
me less likely to 

buy the app

It would 
not affect 

my decision

It would 
make me 

more likely to 
buy the app

Total

Lives in 
Dublin

Count 39 98 198 335
% within Outside 

Dublin
11.6 29.3 59.1 100.0

% within Tracked 60.9 70.5 75.9 72.2

Lives
outside
Dublin

Count 25 41 63 129
% within Outside 

Dublin
19.4 31.8 48.8 100.0

% within Tracked 39.1 29.5 24.1 27.8

Total

Count 64 139 261 464
% within Outside 

Dublin 13.8 30.0 56.3 100.0

% within Tracked 100.0 100.0 100.0 100.0
^  = 5.987, degrees o f  freedom  =  2, p -va h ie  = 0.050

8.4 Results o f Garda (Irish Police) Monitoring Questions

Subsequent to responding to the impact o f the app attributes on their decision to buy the app, 

respondents were asked for their reactions to a personal safety app if  it were m onitored by the 

state police force. An Garda Siochana (Irish Police). This question focused on the impact it 

would have on their senses o f  safety and privacy, in addition to the reported impact on their 

preference for purchasing such a personal safety app. The results for all three are presented in 

Table 8.19.

Approximately two thirds o f respondents (66.5%) stated that the Garda monitoring o f  the app 

would have a positive impact on their sense o f safety. 26.5% reported that their sense o f  safety 

would not be impacted by Garda monitoring. The proportion o f  respondents who indicated that 

their sense o f  safety would be negatively impacted was 7.1%. For responses on how the 

monitoring by the Gardai would affect the respondents’ sense o f privacy, the largest response 

proportion was for there being no impact in such a circumstance (40.9%). 25.6% of 

respondents would feel a positive impact on their sense o f privacy, but 33.5% would feel a 

negative impact.
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Table 8.19 also presents the results for the reported impact of monitoring by An Garda 

Siochana on respondents’ preference for purchasing the app. 43.1% of respondents indicated 

that Garda monitoring would have a positive impact on their preference for purchasing the app. 

This represents an increase in the proportion over the impact of monitoring by a private 

security firm (Table 8.11) for which the proportion was 31.7%. From Table 8.19, it can also be 

seen that 39.0% of respondents reported that the monitoring by the Gardai would have no 

impact on their decision to purchase the app. The Garda monitoring of the app would have a 

negative impact on their preference for purchasing it for 17.9% of respondents.

Table 8.19 Impact o f monitoring of the app by An Garda Siochana on respondents’ sense of safety, privacy 
and preference for purchasing____________________________________________________________________________

Monitoring would 
have a negative 

impact

Monitoring would 
have no impact

Monitoring would 
have a positive 

impact
Total

Impact ol ' monitoring of the ap p by An Garda Siochana on respondents' sense of safety
Count 33 123 309 465

Percent 7.1 26.5 66.5 100.0
Impact of monitoring of the app by An Garda Siochana on respondents' sense of privacy
Count 156 190 119 465

Percent 33.5 40.9 25.6 100.0
Self-reported impact of monit(

like
>ring of the app by An Garda Siochana on respondents' 
ihood of purchasing the app

Count 83 181 200 464
Percent 17.9 39.0 43.1 100.0

Table 8.20 presents the cross-tabulation of the reported impact of monitoring by An Garda 

Siochana, compared to by a private security firm, on the respondents’ likeliness o f purchasing a 

personal safety app. A x" hypothesis test of the response proportions, for the impact of a private 

security firm compared to the impact of An Garda Siochana, results in a x‘ value of 57.237, 

with 4 degrees of freedom and a /7-value of 0.000. This means that the null hypothesis, which 

assumes there is no difference between the proportions across the groups, is rejected. 

Respondents were more likely to report being positively influenced by An Garda Siochana as 

monitors than by a private security firm. This is in keeping with the findings for the monitoring 

company for the CCTV systems analysed in Chapter 6.
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Table 8.20 Cross-tabulation table of reported impact of G ardai monitoring app compared to a Private 
Security- Firm

Garda
Monitoring

Private Security Firm

TotalIt would make 
me less likely 

to buy the app

It would 
not affect 

my 
decision

It would make 
me more 

likely to buy 
the app

Monitoring 
would have a 

negative 
impact

Count 43 21 19 83
% within Garda 51.8 25.3 22.9 100.0
% within Private 

Security 35.5 11.0 13.0 18.1

Monitoring 
would have no 

impact

Count 38 100 40 178
% within Garda 21.3 56.2 22.5 100.0
% within Private 

Security 31.4 52.4 27.4 38.9

Monitoring 
would have a 

positive impact

Count 40 70 87 197
% within Garda 20.3 35.5 44.2 100.0
% within Private 

Security 33.1 36.6 59.6 43.0

Total

Count 121 191 146 458
% within Garda 26.4 41.7 31.9 100.0
% within Private 

Security 100.0 100.0 100.0 100.0

^  = 57.2i7, degrees o f  freedom = 4, p -va lue = 0.000

Table 8.21 presents the cross-tabulation o f gender with the reported impact o f Garda 

monitoring on respondents’ senses o f  safety. The x* result (12.555 for 2 degrees o f freedom) is 

significant at the 99% level (the p-value is 0.002). From Table 8.21 it is clear that female 

respondents (72.3%) were more likely to report a positive impact on their sense o f safety with 

Garda monitoring than male respondents (56.2%).

Table 8.21 Cross-tabulation of impact of G arda monitoring on respondents' senses of safet>- with gender
Your sense of safety

Monitoring 
would have a 

negative impact

Monitoring 
would have no 

impact

Monitoring 
would have a 

positive impact
Total

Female
Count 18 64 214 296

% within Gender 6.1 21.6 72.3 100.0
% within Safety 54.5 52.0 69.3 63.7

Male
Count 15 59 95 169

% within Gender 8.9 34.9 56.2 100.0
% within Safety 45.5 48.0 .30.7 36.3

Total

7 . -  .  .

Count 33 123 309 465
% within Gender 7.1 26.5 66.5 100.0
% within Safety 100.0 100.0 100.0 100.0

^  = 12.555, degrees o f  freedom  = 2,p~value = 0.002

Table 8.22 shows the cross-tabulation o f  the impact o f  Garda monitoring on respondents’ 

senses o f safety with cluster membership. The Likelihood Ratio result (17.930 for 6 degrees o f 

freedom) is significant at the 99% level. The cluster with the largest proportion o f respondents 

reporting that they would be positively impacted by the Garda monitoring, with 75.3%, is the 

Share Freely cluster. M embers o f  the Low Tech cluster were the least likely to be positively
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impacted by the Garda monitoring (57.7%). However, more than half o f all clusters reported 

that they would be positively impacted upon.

Table 8.22 Cross-tabulation o f impact of Garda monitoring on sense of safet>- with cluster membership
Your sense o f safety

Clusters
M onitoring  

would have a 
negative impact

M onitoring  
would have 
no im pact

M onitoring  
would have a 

positive im pact
Total

No SNS
Count 2 14 28 44

% within Cluster 4.5 31.8 63.6 100.0
% within Safetv 6.1 11.4 9.1 9.5

Low Tech
Count 10 42 71 123

% within Cluster 8.1 34.1 57.7 100.0
% within Safety 30.3 34.1 23.0 26.5

Share Freely
Count 5 36 125 166

% within Cluster 3.0 21.7 75.3 100.0
% within Safety 15.2 29.3 40.5 35.7

High Tech
Count 16 31 85 132

% within Cluster 12.1 23.5 64.4 100.0
% within Safety 48.5 25.2 27.5 28.4

Total
Count 33 123 309 465

% within Cluster 7.1 26.5 66.5 100.0
% within Safety 100.0 100.0 100.0 100.0

Likelihood Ratio  =  17.930, degrees o f  freedom = 6, p-value = 0.006

Table 8.23 shows the cross-tabulation o f age groups with the reported impact o f  Garda 

monitoring on a respondent’s sense o f privacy. The x’ result (36.611 for 8 degrees o f  freedom) 

is significant at the 99% level. This implies that there is a statistically significant relationship 

between the response proportions and the respondents’ age groups. From Table 8.23 it is clear 

that the younger the respondent is, the more likely they are to have reported that Garda 

monitoring would have a negative impact on the likeliness o f their purchasing the app. Among 

respondents in the 15 -  24 years age group, 55.6 % o f  respondents reported a negative impact. 

This is followed by 41.4% o f respondents in the 25-34 age group. The corresponding 

proportion among the 55 or over group is only 17.1%. However, this pattern is not directly 

mirrored in the proportions o f respondents reporting themselves to be “more likely” to buy the 

app. In fact, the majority o f  respondents in the 55 or over group (54.3%) reported that Garda 

m onitoring would have no impact on their sense o f  privacy.
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Table 8.23 Cross-tabulation of reported impact of Garda monitoring on sense of privacy with age groups
Your sense of privacy

Age
Groups

Monitoring 
would have a 

negative impact

Monitoring 
would have 
no impact

Monitoring 
would have a 

positive impact
Total

15-24
Count 40 22 10 72

% within Age 55.6 30.6 13.9 100.0
% within Privacy 25.6 11.6 8.4 15.5

25-34
Count 48 41 27 116

% within Age 41.4 35.3 23.3 100.0
% within Privacy 30.8 21.6 22.7 24.9

35-44
Count 40 48 37 125

% within Age 32.0 38.4 29.6 100.0
% within Privacy 25.6 25.3 31.1 26.9

45-54
Count 16 41 25 82

% within Age 19.5 50.0 30.5 100.0
% within Privacy 10.3 21.6 21.0 17.6

55 or 
over

Count 12 38 20 70
% within Age 17.1 54.3 28.6 100.0

% within Privacy 7.7 20.0 16.8 15.1

Total
Count 156 190 119 465

% within Age 33.5 40.9 25.6 100.0
% within Privacy 100.0 100.0 100.0 100.0

^  = 36.611, degrees o f  freedom = 8, p~value = 0.000

The results o f  a cross-tabulation o f  age group with the reported impact o f  Garda m onitoring on 

the respondents’ preference for purchasing the app is shown in Table 8.24. The x“ result is 

17.524 for 8 degrees o f  freedom. It is significant at the 95% level. The respondents in the 55 or 

over age group are the most likely (52.2%) to be positively impacted in their decision to buy 

the app by the Garda monitoring. Respondents in the 25-34 age group are most likely to be 

negatively impacted (27.8%), followed by those in the 15-24 age group (23.6%).

Table 8.24 Cross-tabulation of reported impact of Garda monitoring on purchasing app with age group
Self-reported impact on the likelihood you will purchase the app

Age
groups

Monitoring 
would have a 

negative impact

Monitoring 
would have 
no impact

Monitoring 
would have a 

positive impact
Total

15-24
Count 17 27 28 72

% within Age 23.6 37.5 38.9 100.0
% within Purchase 20.5 14.9 14.0 15.5

25-34
Count 32 43 40 115

% within Age 27.8 37.4 34.8 100.0
% within Purchase 38.6 23.8 20.0 24.8

35-44
Count 18 50 57 125

% within Age 14.4 40.0 45.6 100.0
% within Purchase 21.7 27.6 28.5 26.9

45-54
Count 10 34 39 83

% within Age 12.0 41.0 47.0 100.0
% within Purchase 12.0 18.8 19.5 17.9

55 or 
over

Count 6 27 36 69
% within Age 8.7 39.1 52.2 100.0

% within Purchase 7.2 14.9 18.0 14.9

Total
Count 83 181 200 464

% within Age 17.9 39.0 43.1 100.0
% within Purchase 100.0 100.0 100.0 100.0

^  =  J 7.524, degrees o f  freedom = 8, p  value =  0.025
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Table 8.25 shows the cross-tabulation o f  the impact o f Garda monitoring on respondents’ 

senses o f safety and privacy, by the reported impact on their preference for purchasing the app. 

From the top section o f the table (“M onitoring would have a negative impact on preference to 

purchase the app”) it can be seen that there were 24 respondents who reported the app as 

having a positive impact on their sense o f  safety but a negative impact on their sense o f 

privacy. Furthermore, they reported that they would be less likely to purchase the app with 

Garda monitoring. It seems reasonable to infer that, for these respondents, the perceived impact 

on their privacy would outweigh the potential impact on their sense o f  safety. Conversely, from 

the third section o f Table 8.25, (“M onitoring would have a positive impact on preference to 

purchase the app”) there were 21 respondents who reported that Garda monitoring would 

negatively impact their sense o f  privacy, but positively impact their sense o f safety and their 

preference for purchasing the app. Again, it seems reasonable to draw the conclusion that for 

these respondents, the potential improvement in their sense o f  safety would outweigh the 

potential decline in their sense o f privacy. From that section o f the table, it can also be seen that 

72 respondents reported that their sense o f  privacy would be unaffected by the Garda 

monitoring, but their sense o f safety would be improved and they would be more likely to 

purchase the app. In addition to this, from the middle section o f the table (“M onitoring would 

have no impact on preference to purchase the app”) 55 respondents reported a negative impact 

on their privacy, however, they did not consider that this would have an impact on their 

decision to purchase the app. Looking at the bottom section o f  the table (“Total impact 

regarding purchase o f the app”) it is evident that the impact o f  Garda monitoring on sense of 

privacy is spread out, with the largest proportion feeling un-impacted by it (188 respondents). 

However, for impact on sense o f  safety, the largest proportion was for positive impact (305 

respondents). Regarding the impact on preference for purchasing the app, the largest proportion 

(197 respondents) indicated that the Garda monitoring would have a positive impact.
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Table 8.25 Cross-tabulation of impact of Garda monitoring on safety' and privacy by reported impact on 
likelihood to purchase____________________________________________________________________ _______________

Your sense of privacy

Monitoring 
would have a 

negative impact

Monitoring 
would have 
no impact

Monitoring 
would have a 

positive 
impact

Total

Monitoring would have a negative impact on preference to purchase the app 
Likelihood Ratio = 8.784, degrees o f  freedom = 4, p-value = 0.067

Your 
sense of 
safety

Monitoring would 
have a negative 

impact
25 (30.5%) 1 (1.2%) 0 (0.0%) 26 (31.7%)

Monitoring would 
have no impact 22 (26.8%) 4 (4.9%) 1 (1.2%) 27 (32.9%)

Monitoring would 
have a positive 

impact
24 (29..3%) 1 (1.2%) 4 (4.9%) 29 (35.4%)

Total negative impact on 
purchase

71 (86.6%) 6 (7.3%) 5 (6,1%) 82(100%)

Monitoring would have no impact on p 
Likelihood Ratio = 14.737, degrees o f

reference to purchase the app 
freedom = 4, p—value = 0.005

Your 
sense of 
safety

Monitoring would 
have a negative 

impact
3 (1.7%) 1 (0.6%) 1 (0.6%) 5 (2.8%)

Monitoring would 
have no impact 18(10.1%) 58 (32.6%) 4 (2.2%) 80 (44.9%)

Monitoring would 
have a positive 

impact
,34(19.1%) 45 (25.3%) 14(7.9%) 93 (52.2%)

Total no impact on purchase 55 (30.9%) 104(58.4%) 19(10.7%) 178(100.0%)
Monitoring would have a positive impact on preference to purchase the app 

Likehhood Ratio = 6.748, degrees o f  freedom = 2, p-value = 0.034

Your 
sense of 
safety

Monitoring would 
have a negative 

impact
0 (0.0%) 0 (0.0%) 0 (0.0%) -

Monitoring would 
have no impact

5 (2.5%) 6 (3.0%) 3(1.5%) 14(7.1%)

Monitoring would 
have a positive 

impact
21 (10.7%) 72 (36.5%) 90(45.7%) 183 (92.9%)

Total positive impact on purchase 26(13.2%) 78 (.39.6%) 93 (47.2%) 197(100.0%)
Total impact regarding pu 

Likelihood Ratio = 9L266, degrees o f
rchase of the app 
freedom = 4, p-value = 0.000

Your 
sense of 
safety

Monitoring would 
have a negative 

impact
28 (6.1%) 2 (0.4%) 1 (0.2%) 31 (6.8%)

Monitoring would 
have no impact 45 (9.8%) 68(14.9%) 8(1.8%) 121 (26.5%)

Monitoring would 
have a positive 

impact
79(17.3%) 118(25.8%) 108 (23.6%) 305 (66.7%)

Total 152 (33.3%) 188 (41.1%) 117(25.6%) 457(100.0%)

8.5 Results to Technology Preference Question

Having analysed the reported impacts o f  different attributes on the respondents’ opinions o f the 

personal app, the respondents were asked to rank the technologies presented in the survey, from 

1 to 5, in order o f decreasing preference. The options which they were asked to rank were; the 

personal safety app; CCTV with alerts; CCTV with route reconstruction; standard CCTV; and
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no app or CCTV based security. This section presents the results o f  the respondents’ 

preferences.

Table 8.26 presents the results for how respondents ranked the personal safety app out o f  the 

five possible options. As can be seen from the table, 16.6% o f respondents ranked the personal 

safety app as their first preference among the technologies presented. A fiirther 14.1% ranked 

the technology second. A personal safety app was ranked third or lower by 54.6% of 

respondents, while 14.7% did not give it any preference at all. The average weighted score was 

calculated on the basis o f a first preference (out o f a possible 5) having a weight o f 5, a second 

preference having a weight o f  4, and so on, down to a weight o f  1 for a fifth place ranking. For 

each technology, the sum o f the weights was then averaged over all respondents. The average 

weighted score for the personal safety app was 2.6 out o f a possible 5 (Table 8.26).

Table 8.26 Ranking scores for personal safet>’ app
Frequency Percent Cumulative Percent

1 78 16.6 16.6
2 66 14.1 30.7
3 92 19.6 50.3
4 127 21.\ 11A
5 37 7.9 85.3

No Rank 69 14.7 100.0
Total 469 100.0

Weighted Score 2.6

The results for CCTV with alerts (Table 8.27) show that the largest proportion o f  respondents 

ranked this technology first out o f  the five technologies (34.1%). This is more than double the 

corresponding first preference rate for the personal safety app. In all, this technology was the 

first or second preference for over half o f respondents (56.3%). No ranking was given to CCTV 

with alerts by 12.4% o f  respondents. The average weighted score was 3.3.

Table 8.27 Ranking scores for CCTV with alerts
Frequency Percent Cumulative Percent

1 160 34.1 34.1
2 104 22.2 56.3
3 82 17.5 73.8
4 41 8.7 82.5
5 24 5.1 87.6

No Rank 58 12.4 100.0
Total 469 100.0

Weighted Score 3.3

Table 8.28 presents the results for CCTV with route reconstruction. The proportion o f 

respondents giving it first preference is 25.2%. This is more than the personal safety app, but 

fewer than CCTV with alerts. Again, over half o f respondents (53.7%) rated this technology in 

their top two preferences. The weighted score for this technology is 3.2.
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Table 8.28 Ranking scores for CCTV with route reconstruction
Frequency Percent Cumulative Percent

1 118 25.2 25.2
2 134 28.6 53.7
3 82 17.5 71.2
4 44 9.4 80.6
5 23 4.9 85.5

No Rank 68 14.5 100.0
Total 469 100.0

Weighted Score 3.2

The results for standard CCTV (Table 8.29) show that it has a lower first preference rate (8.1%) 

than either the personal safety app or CCTV with alerts. A further 16.0% of respondents ranked 

it second, while the largest proportion of respondents ranked it third (29.2%) and that was 

followed by fourth (28.6%). The weighted score for standard CCTV is 2.5.

Table 8.29 Ranking scores for standard CCTV
Frequency Percent Cumulative Percent

1 38 8.1 8.1
2 75 16.0 24.1
3 137 29.2 53.3
4 134 28.6 81.9
5 25 5.3 87.2

No Rank 60 12.8 100.0
Total 469 100.0

Weighted Score 2.5

Table 8.30 presents the results for the “No CCTV or app based technology” . It can be seen 

fi-om this table that the majority of respondents (64.6%) ranked this option last, while a ftirthcr 

13.4% gave it no rank at all. The average weighted score for this option is 1.4.

Table 8.30 Ranking scores for no technolog>'
Frequency Percent Cumulative Percent

1 30 6.4 6.4
2 22 4.7 11.1
3 19 4.1 15.1
4 32 6.8 22.0
5 303 64.6 86.6

No Rank 63 13.4 100.0
Total 469 100.0

Weighted Score 1.4

Table 8.31 presents the final ranking o f the technologies based on the average weighted scores 

presented in Tables 8.26 to 8.30. CCTV with alerts was ranked first (weighted score of 3.3), 

followed by CCTV with route reconstruction (a score of 3.2). Respondents ranked a personal 

safety app third (2.6), and ranked standard CCTV fourth (2.6). The option for none of the 

presented technologies was ranked last with a weighted score o f 1.4.
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Table 8.31 Final ranking of weighted scores
Technology Weighted Score

CCTV with alerts 3.3
CCTV with route reconstruction 3.2

Personal safety app 2.6
Standard CCTV 2.5

None of the above 1.4

Among the socio-demographic variables, age and gender were significant. Employment status 

was also significant, however, this appeared to be related to age, and therefore only age (Table 

8.32) and gender (Table 8.33) are presented here. As can be seen from Table 8.32, CCTV with 

alerts was the most frequent first preference among all the age groups except the 45-54 age 

group, whose members chose CCTV with route reconstruction more frequently (37.8% 

compared to 33.8% for CCTV with alerts). The personal safety app received the lowest number 

o f  first preferences among the 15 -  24 age group (7.6%), while the 25 -  34 age group ranked it 

first most frequently (27.1%) within the age group. The 1 5 - 2 4  years age group had the highest 

percentage o f first preferences for no technology (13.6%) among the age groups. They are 

followed by respondents in the 55 or over age group (11.3%). Standard CCTV received its 

largest proportion, by age, o f  first preferences from respondents from the 25 -  34 years age 

group, 14.0% o f whom chose it. The Likelihood Ratio (34.075 for 16 degrees o f freedom) is 

significant at the 99% level. This implies that the relationship between age group and 

technology preference is statistically significant.

Table 8.32 Cross-tabulation of technology- preference with age group
Age grou )S

Total
Technology 15-24 25-34 35-44 45-54 55 or 

over

Personal 
Safety App

Count 5 29 23 12 9 78
% within 

Technology
6.4 37.2 29.5 15.4 11.5 100.0

% within Age 7.6 27.1 20.0 16.2 14.5 18.4

CCTV with 
alerts

Count 31 36 44 25 24 160
% within 

Technology
19.4 22.5 27.5 15.6 15.0 100.0

% within Age 47.0 33.6 38.3 33.8 38.7 37.7

CCTV with 
route 

reconstruction

Count 17 23 33 28 17 118
% within 

Technology
14.4 19.5 28.0 23.7 14.4 100.0

% within Age 25.8 21.5 28.7 37.8 27.4 27.8

Standard
CCTV

Count 4 15 6 8 5 38
% within 

Technology
10.5 39.5 15.8 21.1 13.2 100.0

% within Age 6.1 14.0 5.2 10.8 8.1 9.0

No technology

Count 9 4 9 1 7 30
% within 

Technology
30.0 13.3 30.0 3.3 23.3 100.0

% within Age 13.6 3.7 7.8 1.4 11.3 7.1

Total

Count 66 107 115 74 62 424
% within 

Technology
15.6 25.2 27.1 17,5 14.6 100.0

% within Age 100.0 100.0 100.0 100.0 100.0 100.0
Likelihood Ratio = 34.075, degrees o f  freedom  = 16, p-valiie  =  0.005
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Table 8.33 presents the results for cross-tabulation of technology preference with gender. Once 

again, CCTV with alerts is the top preference for both groups (39.2% of females and 35.1% of 

males). CCTV with route reconstruction was chosen by 29.7% of females and 24.5% of males. 

The next largest proportion for both genders was for the personal security app (19.4% of 

females and 16.6% of males). Larger proportions of males than females ranked Standard CCTV 

first (11.9% and 7.3% respectively). This was also true for no technology; however, the male 

proportion (11.9%) is more than double the corresponding proportion for females (4.4%). The 

X  value is 11.867 for 4 degrees of freedom, and is significant at the 95% level. This suggests 

that the relationship between gender and the technology preference proportions are statistically 

significant.

Table 8.33 Cross-tabulation of technology' preference with gender

Technology
What is your gender?

Total
Female Male

App
Count 53 25 78

% within Technology 67.9 32.1 100.0
% within Gender 19.4 16.6 18.4

CCTV with 
alerts

Count 107 53 160
% within Technology 66.9 33.1 100.0

% within Gender 39.2 35.1 37.7
CCTV with 

route 
reconstruction

Count 81 37 118
% within Technology 68.6 31.4 100.0

% within Gender 29.7 24.5 27.8

Standard
CCTV

Count 20 18 38
% within Technology 52.6 47.4 100.0

% within Gender 7.3 11.9 9.0

No technology
Count 12 18 30

% within Technology 40.0 60.0 100.0
% within Gender 4.4 11.9 7.1

Total
Count 273 151 424

% within Technology 64.4 35.6 100.0
% within Gender 100.0 100.0 100.0

X  = 11.867, degrees o f  freedom = 4, p-value = 0.018

8.5.1 Impact o f  preferred technology on intention to use public transport

Table 8.34 presents the results of how the respondents reported their preferred technology 

would impact their decision to use public transport. The majority of respondents (53.9%) 

indicated that their preferred technology would not influence their decision to use public 

transport. However, 43.1% of respondents indicated that it would make them more likely to use 

public transport.

Table 8.34 Impact of preferred technology' on decision to use public transport
It would make me less 

likely to use public 
transport

It would not influence 
my decision

It would make me 
more likely to use 
public transport

Total

Count 14 253 202 469

Percent 3.0 33.9 43.1 100.0
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From Table 8.35 it can be seen that the technology preference is significant at the 90% level (a 

Likelihood Ratio o f 14.855 for 8 degrees o f  freedom). The majority o f respondents (73.7%) 

who had indicated standard CCTV as their first preference indicated that their decision to use 

public transport would be unaffected by the presence o f standard CCTV. 26.3% stated that it 

would make them more likely to use public transport. Among respondents who ranked a 

personal safety app as their first preference, 39.7% would be more inclined to use public 

transport with that technology, while 56.4% reported that it would not impact their decision. 

Interestingly, among those whose first preference was to have none o f the presented 

technologies in use, 40% responded that they would be more likely to use public transport in 

the absence o f  these technologies. The two most highly ranked technologies fi'om Table 8.31, 

which were CCTV with alerts and CCTV with route reconstruction, had the largest proportions 

o f respondents (48.1% and 49.2%, respectively) that ranked them number 1 and reported that 

the technology would make them more likely to use public transport (Table 8.35). They also 

had the least respondents who reported they would be unaffected by the technology. However, 

CCTV with alerts had the highest number o f  respondents (4.4%) who reported that the 

technology would make them less likely to use public transport.

Table 8.35 Impact of technology, by first preference, on use of public transport

It would make me 
less likely to use 
public transport

It would not 
influence my 

decision

It would make 
me more likely to 

use public 
transport

Total

Persona! Safety 
App

Count 3 44 31 78
Percent 3.8 56.4 39.7 100.0

CCTV with alerts
Count 1 76 77 160

Percent 4.4 47.5 48.1 100.0

CCTV with route 
reconstruction

Count 1 59 58 118
Percent 0.8 50.0 49.2 100.0

Standard CCTV
Count 0 28 10 38

Percent 0.0 73.7 26.3 100.0

NoCCTV
Count 1 17 12 30

Percent 3.3 56.7 40.0 100.0

Total
Count 12 224 188 424

Percent 2.8 52.8 44.3 100.0
Likelihood Ratio = 14.855, degrees o f  freedom = 8, p-value = 0.062

Gender was the only socio-demographic variable that was significant to the impact o f 

respondents’ first ranked technologies. The results are presented in Table 8.36. As the table 

shows, while both genders indicated that their preferred technology would not have an impact 

on their decision to use public transport, male respondents chose this category with greater 

frequency than females (58.9% and 49.5%, respectively). It can be also seen fi'om this table that 

a sim ilar proportion o f females indicated that the technology would have a positive impact on 

their decision (48.7%) compared to 36,4% o f males. The Likelihood Ratio o f  7.605 for 2
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degrees o f freedom is significant at the 95% level. This suggests that the differences in the 

response proportions are statistically related to the respondents’ genders.

Table 8.36 Cross-tabulation of impact of preferred technology’ with gender
Impact of No.l 

technology
Gender Total

Female Male
It would make me Ie$$ 

likely to use public 
transport

Count 5 7 12
% within Impact 41.7 58.3 100.0
% within Gender 1.8 4.6 2.8

It would not influence 
my decision

Count 135 89 224
% within Impact 60.3 39.7 100.0
% within Gender 49.5 58.9 52.8

It would make me more 
likely to use public 

transport

Count 133 55 188
% within Impact 70.7 29.3 100.0
% within Gender 48.7 36.4 44.3

Total Count 273 151 424
% within Impact 64.4 35.6 100.0
% within Gender 100.0 100.0 100.0

Likelihood Ratio = 7.605, degrees o f  freedom = 2, p-vahie = 0.022

Table 8.37 presents the results o f  the impact o f the first technology preferences on respondents’ 

decisions to use public transport, by the mode respondents indicated was their last or most 

frequently used. As can be seen from the Likelihood Ratio o f 0.418 for 4 degrees o f freedom, 

the impact respondents anticipate on their decision to use public transport is statistically 

independent (/^-value is 0.981) o f the mode o f transport that they use. As can be seen from 

Table 8.37, for the majority o f respondents in each mode, the presence o f  their first preference 

technology would not impact on their decision to use public transport at all.

Table 8.37 Impact on decision to use public transport of first security’ technology preference, by mode of 
public transport__________ ___________ ___________________________________________________________________

It would make 
me less likely 
to use public 

transport

It would not 
influence my 

decision

It would make 
me more likely 

to use public 
transport

Total

Bus (Bus 
Eireann/Dublin Bus)

Count 9 161 125 295

Percent 3.1 54.6 42.4 100.0

Train
Count 2 47 38 87

Percent 2.3 54.0 43.7 100.0

Luas / Tram
Count 3 45 39 87

Percent 3.4 51.7 44.8 100.0

Total
Count 14 253 202 469

Percent 3.0 53.9 43.1 100.0
Likelihood Ratio = 0.418, degrees o f  freedom = 4, p-vahie = 0.981

Table 8.38 presents the impact o f  first preference technologies on respondents’ decisions to use 

public transport. Am ong respondents who currently use public transport twice a week or less, 

the majority (56.2% and 56.0%, respectively) would be uninfluenced by the presence o f  their 

first preference technology in deciding to use public transport. Among respondents who use

234



C hapter 8

public transport 3 -  4 or 5 -  6 days a week, the largest proportions o f  respondents (52.2% and 

47.6%, respectively) would be more likely to use public transport if  these technologies were in 

use. The proportions for respondents who would be unaffected in those categories were 47.8% 

and 45.1%, respectively. Among respondents who use public transport every day, 22.2% o f 

respondents indicated that they would be more likely to use public transport with their preferred 

technology in use. However, as everyday was the most frequent option offered, it is possible 

that there is a limit to how much more frequently respondents in this category could use public 

transport, the majority (74.1%) reported being unaffected.

Table 8.38 Impact of preferred security' technology on decision to use public transport, by frequency of public 
transport use __________________________________ _____________________ _____________________ __________

It would make 
me less likely to 

use public 
transport

It would not 
influence my 

decision

It would make 
me more likely to 

use public 
transport

Total

Everyday
Count I 20 6 27

Percent 3.7 74.1 22.2 100.0
5-6 days a 

week
Count 6 37 39 82

Percent 7.3 45.1 47.6 100.0
3-4 days a 

week
Count 0 33 36 69

Percent 0.0 47.8 52.2 100.0
1-2 days a 

week
Count 3 41 29 73

Percent 4.1 56.2 39.7 100.0
Less

frequently
Count 4 122 92 218

Percent 1.8 56.0 42.2 100.0

Total
Count 14 253 202 469

Percent 3.0 53.9 43.1 100.0
Likelihood Ratio = 18.174, degrees o f  freedom = 8, p-value = 0.020

8.6 Summary

This chapter detailed the results o f the analysis on an alternative security technology which was 

presented to respondents, a personal safety app. This chapter presented a logistic regression 

model o f  the variables which affected the likelihood o f  respondents being willing to download 

the app. While the majority o f respondents were positively inclined towards downloading the 

app for free, the results o f this chapter suggest that for the majority o f  respondents who chose it 

as their first preference, it would not impact their decision to use public transport. They do not, 

on average, consider the app, which would be in their control, to be better than the advanced 

CCTV options presented to them. Among the five technologies presented to the respondents 

(including the choice o f  none o f the technologies), CCTV with alerts was the highest ranked, 

followed by CCTV with route reconstruction. However, using the weighted scores calculated in 

Section 8.5, the personal safety app was still more highly ranked than the standard CCTV 

option. The reported impact o f  various potential traits o f  a personal safety app, including cost, 

communication methods and type o f location data used, were analysed. The impact o f certain 

socio-demographic variables on respondents’ opinions was also examined, and those that
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contributed to the narrative o f the thesis were discussed. Age was found to be significant to the 

reported impact o f  a cost o f  €1.79 and to the impact o f  single location being used. Cluster 

membership, gender and residence outside Dublin were found to be significant to the impact o f  

location tracking. The impact o f Garda monitoring o f  the app on the respondents’ opinions o f  

the app was also estimated, using 3 point Likert type scales. The results found that the largest 

proportion o f respondents indicated their decision to buy the app would be positively impacted, 

as would their sense o f safety. However, for the impact on sense o f privacy, the largest 

proportion o f  respondents reported being unaffected. Just over a third reported being negatively 

affected, while just over a quarter reported they would be positively affected. Gender and 

cluster membership were significantly related to the outcomes for the impact on respondents’ 

sense o f safety. Age was significant to both senses o f privacy and the impact on a respondents’ 

inclination to purchase the app. Age and gender were also significant to respondents’ first 

preference for the security technology.

Regarding the design o f personal safety smartphone apps in the fiiture, the results o f  the 

analysis suggest that text message is the preferred method o f communicating the emergency 

call. Location tracking would make the majority o f respondents more likely to purchase the 

app. Garda monitoring would have a positive impact on the majority o f respondents sense o f 

safety, but would not make them all more likely purchase the app (however, more respondents 

would be positively impacted by the Gardai than by a private security firm). As such the 

monitoring may be best as an opt-in element o f  the app. The option to record video footage 

would also be a positive aspect for 42.5% o f the respondents to that question. It may be that the 

app with the most universal appeal would be one with a high level o f  personalisation possible, 

so that respondents can configure the settings best to suit them and control the flow o f their 

data.
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9 Discussion

9.1 Introduction

The main objective o f this thesis was to adopt a comprehensive approach to security technology 

research in transport settings. Preferences regarding the operation o f these technologies have 

been assessed from both transport organisations and individual respondents. In this chapter, the 

results from the research presented in this thesis are discussed and conclusions are drawn. A 

critical assessment o f the methods employed in the research is discussed. The impact o f  the 

research and some suggestions for fijture research are also considered.

9.2 Results of Discrete Choice Modelling

This section discusses the results o f  the discrete choice analysis, which was presented in 

Chapter 6. The results showed that for the majority o f scenarios and technologies, the retention 

period o f one day had a negative coefficient. This implies that the shortest retention period 

reduced the likelihood o f  the respondents choosing the associated technology. As was 

mentioned in the literature review in Chapter 2, there has been suggestion that reducing 

retention periods for CCTV footage is a way o f improving the privacy respecting elements o f  a 

system (Coudert, 2010; Cavoukian, 2008). This is also a facet o f the ADDPRIV system. 

However, the results o f the discrete choice experiment suggest that the respondents may not 

perceive it as such. A possible explanation for this can be found in the open field responses 

from the scoping survey, wherein several respondents referred to the CCTV system as 

providing video after the fact o f a crime being committed (as shown in Chapter 3). That is not 

to say that all comments referred to this provision o f footage in a positive way, but it does 

suggest that even among those who view it negatively, a function o f CCTV from the 

perspective o f the public could be for there to be footage available for their use, should it be 

required, in the case o f an incident. This result is also in keeping with the results from the Patil 

et al. (2014) pilot study, which suggested that the respondents preferred CCTV footage to be 

retained than for the CCTV to be only operating in Real-time. The combination o f the results 

from this thesis and the Patil et al. (2014) further strengthen the case for a reconsideration o f 

how the privacy-respecting element o f  these security technologies is designed, as the 

geographic spread o f the results from the two studies suggest it may be a generalizable result. 

The respondents from the transport organisations interviewed for the research were also 

concerned about the deletion o f  footage early, although they were referring to it with regard to 

a legally mandated retention period. These respondents, however, also referred to the footage in 

terms o f  being able to provide evidence at the request o f  a court or other authorities. These 

findings taken together raise questions about the assumption that reducing the retention period 

for CCTV footage improves the system from the perspective o f  the public. The results o f  the
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work in this thesis therefore present the question that, if the purpose, or benefit, at least in part, 

that individuals using facilities monitored by CCTV perceive for themselves is its use as 

evidence after a crime, then, does reducing the retention period too much reduce the potential 

usefulness o f the system to its subjects?

This is an important consideration in future research into the use o f surveillance and algorithm 

based video analysis. Further research should be conducted internationally to identify how 

individuals, subject to these surveillance systems during their use o f transport, perceive the 

surveillance to be o f benefit to them and if  the 24hr retention period enhances or diminishes 

that usefulness.

Another trend which was evident in the results o f the analysis conducted for Chapter 6 was that 

the Irish police force. An Garda Siochana, were, for the most part, associated with an increase 

in the likelihood o f a respondent choosing a particular technology. Given the existence o f 

negative publicity regarding data protection and state law enforcement (for example Greenwald 

2013) and An Garda Siochana (for example DPC, 2014b; Brady, 2013; Irish Times (2013c)), 

this result indicates that it has not caused the respondents to be untrusting o f  the police force to 

the extent that they do not want them monitoring the CCTV system. This should be taken into 

consideration when designing future surveillance systems. However, further to this, the results 

o f  Chapter 8, where the impact o f  Garda monitoring o f a personal safety app on senses o f  safety 

and privacy were analysed, suggested that the Garda monitoring had a more definite effect on 

safety than on privacy.

Another finding from the discrete choice experiment was that, in certain circumstances, the 

time o f day attribute was not significant. The results reported at the beginning o f Chapter 6 

showed a higher frequency for respondents indicating they would feel “unsafe” using public 

transport at night. Cozens et al. (2003), had also found increased levels o f fear at night. 

Therefore, the result o f  the research in this thesis, which found that the time o f day attributes 

were not always significant, suggests that in certain CCTV systems time o f day has a less 

significant influence on the respondents’ preferences than other attributes o f the CCTV system. 

The variance across the attributes that were significant to each technology further suggests that 

there was a difference perceived between the technologies by the respondents.

9.3 Exploratory Clustering of Respondents Using SNS Data

The results o f  the cluster analysis, presented in Chapter 7, demonstrate that there are patterns 

associated with both the type and amount o f data respondents input into SNS accounts. The 

first finding from the exploration o f  clusters in respondents’ SNS data was that it was 

reasonable to group the data included based on the type o f  data. That is, the HCA results 

showed a group linked to personal and contact data and another linked to work related data in
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the binary (yes/no) variables presented to respondents regarding the type o f information they 

provided in their SNS accounts. Further MCA analysis o f these groups showed each group had 

an underlying “dimension” with strong internal reliability, which could be used as composite 

variables in the cluster analysis. This allows for the reduction in the number o f variables to be 

used in the cluster analysis.

The results o f the exploratory cluster analysis, also presented in Chapter 7, showed that clusters 

o f  respondents could be identified within the respondents’ revealed preference data. The 

clusters were as follows:

• No SNS (Cluster 1) -  the respondents in this cluster indicated that they did not have 

any SNS accounts.

• Low Tech (Cluster 2) -  These respondents were one o f two clusters with higher 

reported rates o f privacy concern, with a rate o f privacy concern between those o f 

Cluster 3 (Share Freely) and 4 (High Tech). The Low Tech cluster is also 

distinguishable by its rate o f SNS activation on smartphones and the mode o f the 

respondents’ rating for the importance o f  SNS.

•  Share Freely (Cluster 3) -  The respondents in this cluster had the lowest rate o f 

reported privacy concern and the highest mode for the importance o f SNS. They also 

had the highest rate o f inclusion o f data among the binary data variables.

• High Tech (Cluster 4) -  The respondents in this cluster had the highest rate o f reporting 

concern for their privacy. They also, however, had the second highest mode for the 

rating o f the importance o f  SNS and the highest rate o f SNS use on their mobile.

The High Tech cluster had the highest rate o f concern for their privacy. This raises the 

question: does their behaviour reflect a disconnection between their concern and their actions, 

or does their concern reflect an understanding o f  the technology and the potential consequences 

o f their actions? It is possible that these respondents are akin to the concept o f  the 

“Commuters” identified by Cruickshanks and W aterson (2012). In the Cruickshanks and 

W aterson (2012) paper, a group o f  respondents was found who had high reported levels o f 

general concern for their privacy, but with regard to “future ITS scenarios” , the levels were 

lower. The authors decided, based on the demographics o f  the respondents in that group, that 

they spent “a significant proportion o f their lives travelling for their jobs”, and as such placed 

sufficient value on improvements to their travel that they would consider trading personal data 

(Cruickshanks and Waterson, 2012). In the case o f the research presented in this thesis, the 

members o f the cluster use the technologies which allow them to maintain connectivity through 

their SNS profiles (it is inferred from their continued use that this is something they desire) but 

they are also aware, and wary, o f  the threats potentially posed to their privacy.
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Given the differences between the three clusters of respondents who have SNS (Low Tech, 

Share Freely and High Tech), the results indicate that the revealed preference data allows for 

clustering of respondents based on their actions regarding the provision of their data (actual 

habits regarding privacy), their concern regarding the privacy of that data and their engagement 

with the technologies.

The results of the hypothesis tests reported in Chapter 7 showed that, for the majority o f the 

demographic variables (except age group and current employment status), there was no 

statistically significant relationship between the respondents’ demographic information and 

their cluster membership. The relationship between age group and current employment is 

significant at the 99% level. One suggestion for part of the relationship between age groups and 

cluster membership was explored in the differences between the Low Tech and High Tech 

groups. Based on the NQHS Information Society statistics (CSO, 2012b), engagement with the 

internet appeared to be lower among the older age groups and the age profile was concurrent 

with the clusters. However, in Chapter 8, the hypothesis tests of demographic variables 

(including cluster membership) and responses on the attributes of personal safety smartphone 

app found that only the age group variable was significant for the use of a single location point, 

while cluster membership was significant to the responses for location tracking. This further 

indicates that the cluster membership variable provides additional information about the 

respondents beyond their age group in relation to privacy sensitive location data and possibly 

the technology. This suggests that in future stated preference research, information about the 

respondents SNS behaviour may be appropriate for use as a revealed preference proxy 

regarding respondents’ actual privacy behaviour and level o f technology engagement. Further 

to this, it may be the case for personal safety smartphone apps which use SNS that inferences 

can be drawn about the features most likely to appeal to users based on their SNS use. 

However, the results presented in this thesis also demonstrate that the level o f engagement, and 

divulging of information, varies greatly. This suggests that having SNS profiles alone as an 

indicator of attitude towards privacy may be inaccurate. In their paper on the design o f an 

emergency app, Ovelgonne et al. (2010) state “Since many persons have already disclosed their 

social contacts on social networks sites like facebook, we regard user acceptance o f  sharing 

social data within a user’s social network as rather high.” (Italics added). It should be noted 

that the authors did include controls for the user in their design, nevertheless, the results o f this 

thesis suggest that assumptions, such as that above, may be an over generalisation of 

individuals’ interaction with SNS and related technologies.

9.4 Alternative Technology: Personal Safety Smartphone App

As part of the research, an alternative to CCTV was also presented to the respondents for their 

opinions. That was a personal safety smartphone app. The results were analysed in Chapter 8.
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They show that the majority o f respondents would consider downloading a personal safety app. 

The variables which had statistically significant relationships with their choices showed that, 

among females, the respondents in clusters with no SNS use, and the two clusters with lower 

levels o f information sharing in SNS, were significant to the model o f whether or not 

respondents would download the app. The lower tech cluster and the no SNS cluster appeared 

to be less likely than the high tech cluster members to consider downloading the app. This is 

concurrent with the point made in the previous section regarding the nuances in SNS users’ 

willingness to engage with SNS related technologies. A higher level education category, being 

resident in Dublin and having privacy concerns with such an app, all negatively impacted the 

likelihood o f female respondents indicating that they would consider downloading the app. A 

willingness to use an app for the reporting o f  anti-social behaviour was related to an increase in 

the likelihood o f considering the personal safety app. Among males, none o f  the demographic 

variables were significant to the model and the model fit was poorer. This may be related to the 

smaller group o f male respondents. However, as the male respondents have previously been 

found to report a higher sense o f safety (Chapter 6), it may be that their opinions regarding 

security technologies may also be less strong. The app related variables (privacy concern and 

using an app to report anti-social behaviour) were both significant to the model for male 

respondents and consistent with the corresponding results for female respondents. The 

proportion o f respondents who were willing to consider downloading a personal safety app 

suggests that they are a technology worth pursuing. An even larger proportion o f respondents 

indicated being willing to report anti-social behaviour using an app, and so this may be a facet 

that is worth considering for inclusion in the personal safety apps.

Among the app attributes put to respondents, it is interesting to note that less than half o f  the 

respondents would be negatively influenced in their decision to buy the app if  a cost o f  €1.79 

were introduced. Age was significant to the response proportions for the impact o f  the cost, 

with younger respondents reporting being less likely to buy the app if  it cost €1.79. However, 

the income variable was not statistically significant to the outcomes for this attribute. O f the 

three communication methods presented to respondents, text message had the highest 

proportion o f positive responses, while communicating by SNS had the largest proportion o f 

negative responses. It is possible that respondents may not consider email or SNS sufficiently 

immediate forms o f communication. In their research o f ICT use. Line et al. (2011) had found 

that “The choice o f  communication mode appears to have a type o f  hierarchy related to cost, 

who is being contacted, and the response speed demanded” . This research was not specifically 

related to security, but it does suggest that, as “response speed” can cause users to choose one 

communication over another, this may be a contributing factor in the respondents’ preferences 

in the study presented in this thesis. This would be intuitive, as in the case o f an emergency, 

one would probably wish for a prompt response. However, it does suggest that while linking
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the app to SNS may provide the option for tracking, a disadvantage could be that it is not the 

most urgent form o f communication. The text message could come with a cost; however, the 

survey result suggests that the need for urgency may override the cost o f  the message. These 

results indicate that communication by text message should be the method first considered for 

use in these apps, with other methods being supplemental. Using both would allow a user to 

avail o f Wi-Fi or mobile networks, when available.

For location data, a tracking feature had a higher proportion o f  respondents who reported a 

positive impact than the single location feature. The single location feature had higher 

proportions o f  respondents who would be negatively impacted or not impacted at all. The 

socio-demographic variable for age was significant to the outcomes for the single location 

feature. The results suggested that younger respondents were more likely to be negatively 

impacted by this feature, while the older age groups were more likely to be unaffected. For the 

location tracking feature, cluster membership, gender and resident outside Dublin were 

significant. It was found that a larger proportion o f respondents resident in Dublin reported 

being “more likely” to purchase the app with location tracking. The findings o f  the most recent 

awareness survey conducted for the Irish DPC (2013a) had also found a difference based on 

location, with fewer Dublin residents indicating that they considered the “privacy o f  personal 

infomiation” as “very important”. Together, these results suggest that Dublin residents may be 

less concerned about their privacy, and as such may be less deterred from using a technology 

(such as the app) which may use their data as part o f its fiinctions. The Share Freely cluster 

members were the most likely to report a positive impact for a tracking feature, followed by the 

High Tech cluster members. This is in keeping with the cluster membership profiles developed 

in Chapter 7. Female respondents were more inclined to buy an app with tracking than male 

respondents. This suggests that females may feel a greater reassurance from, or be less 

concerned by, being tracked than males. Respondents who reported living in Dublin were more 

likely to indicate that tracking would have a positive impact on their likelihood of purchasing a 

personal safety app.

The trend seen in the models in Chapter 6, whereby the police force (An Garda Siochana) was 

preferred to a private security firm, was borne out in the analysis for Chapter 8. An Garda 

Siochana had a higher proportion o f  respondents who reported being more likely to purchase an 

app monitored by them. In addition to this, female respondents were more likely to report a 

positive impact than male respondents. Cluster membership was also significant to the response 

proportions for sense o f  safety and Garda monitoring, with the Share Freely cluster most likely 

to indicate a positive impact. In terms o f the impact o f  Garda monitoring on sense o f  privacy, 

age was significant. The result suggested that older respondents were most likely to indicate 

indifference to the impact, while younger respondents were most likely to indicate a negative

242



C hapter 9

impact. Age was also significant to the reported impact o f  Garda monitoring on a respondent’s 

decision to purchase the app. Respondents in the oldest age group were most likely to indicate a 

positive uTipact, while respondents in the youngest group were most likely to report a negative 

impact.

Comparing the response for impact on sense o f privacy with that for sense o f safety, it was 

clear that respondents were more evenly divided on their opinions regarding privacy. Whereas, 

for safety, the majority reported that the Garda monitoring would have a positive impact. The 

largest proportion o f respondents for the impact on purchasing the app was for Garda 

monitoring having a positive impact; the smallest was for negative impact. This result is 

interesting as, in this question, respondents were not asked to trade safety and privacy. Each 

question (privacy, safety and purchase) contained individual scales to gauge the impact o f  the 

Garda monitoring. This suggests that respondents may choose safety over privacy in making a 

choice about security technologies. However, the proportion o f respondents that indicated the 

Garda monitoring would have a positive impact on their sense o f privacy was the smallest o f 

the three. Approximately a third indicated a negative impact. This suggests that, though the 

ADDPRIV system was not found to be applicable to the tested security environments in its 

current form, there is a role for security technologies which seek to preserve privacy. The 

further development o f such systems would reduce the notion that people must choose between 

security and privacy. This suggests that the “Zero-sum” approach, as rejected by the Ontario 

Information and Privacy Com m issioner’s Office (Cavoukian, 2008), should also be rejected in 

developing security technology systems. However, equally the results from the interviews with 

the transport operator companies (presented in Chapter 4) have shown that it will be necessary 

to consider all viewpoints in future development.

Overall, CCTV with alerts was the most highly ranked in the results o f  the respondents ranking 

the technologies presented. CCTV with route reconstruction was second, followed by the 

personal safety app. Standard CCTV was the lowest scoring o f  the technologies, with only No 

CCTV or app technologies earning a lower score. The scores o f  CCTV with alerts and CCTV 

with route reconstruction were similar to each other. Gender and age were found to be 

significant to the technology chosen as first preference. This suggests, in addition to the results 

in Chapter 6, that there is a difference between the types o f  CCTV technology presented to 

respondents when conducting research for transport. This will be an important consideration in 

future design o f applied transport research, as it suggests that preference results based on 

studies that refer to a generic “CCTV” technology cannot be assumed to apply across the board 

to all CCTV technologies and systems.

First preference technology is significant to the results for responses regarding the impact o f 

technology on respondents’ likeliness to use public transport. Respondents who indicated that
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CCTV with alerts or CCTV with route reconstruction was their first preference were most 

likely to indicate that the presence o f  their first preference technology would make them more 

likely to use public transport. Gender was also significant, with a larger proportion o f  females 

indicating a more positive impact than males. Interestingly, the mode o f public transport which 

respondents reported using most frequently, or last, was not significant to the impact o f  the 

technology on the likeliness o f their using public transport. However, the frequency o f  public 

transport use was significant, with respondents in the 3 ^  days a week category the most likely 

to indicate a positive impact and those in the everyday category to indicate a negative impact. 

The everyday respondents, it should be noted, may be limited in how much more frequently 

they could use it however.

A high proportion o f respondents indicated that they would consider downloading the app, 

however, a lower proportion indicated that it would be their top ranked security technology 

when travelling by public transport. This suggests that respondents may view the app as a 

supplemental technology, for their own use in addition to the technologies put in place by 

transport operators. This finding suggests that future research in this area should consider the 

entire security network, not just individual technologies. It also raises the prospect that all 

technologies in a transport security system may not necessarily be those installed by the 

operators (for example, the app proposed by Ovelgonne et al. (2010) included a feature 

whereby information was sent to PSAPs (Public Safety Answering Points)).

9.5 Critical Assessment of Methods
The research conducted for this thesis has contributed to the body o f knowledge in applied 

transport research on understanding the perceptions of, and interactions with, evolving security 

technology. However, there are some limitations to the research and these are outlined below.

9.5.1 Response Sample

As was outlined in Chapter 5, the respondent sample was not representative o f the national 

population. The gender breakdown in particular was disproportionate. Given the references in 

the literature gender and senses o f fear (for example. Cozens et al. (2003), Roman and Chalfm 

(2008) and Borjesson (2012)), hypothesis tests were used at the outset o f each analysis step to 

check if  there was a significant relationship between gender and the subject o f the analysis. 

This was in an effort to mitigate against the imbalance in the sample. The use o f  an online data 

collection format may also have resulted in bias, as it has been shown (CSO, 2012b) that 

members o f the population in the older age brackets are not as active users o f the internet as 

younger generations.
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9.5.2 Impact o f  Discrete Choice on Dropout Rate

An interesting observation from the survey response statistics was that the largest proportion o f 

respondents who dropped out did so at, or during, the discrete section o f the survey. This 

section was only the second section o f the survey so it seems unlikely that respondents had 

been over-burdened by the section on transport use. Discrete choice is a very useful tool in 

transport planning and allows identification o f  the choices people believe they would make in 

hypothetical situations. The method could allow for advance understanding o f respondents 

preferences regarding, for example in this study, a security system before the expense o f paying 

out for a system to be installed and then identifying issues. However, it seems likely to have 

had a negative impact on the response rate.

It is known that there are potential difficulties with discrete choice surveys impacting 

responses, for example, Bradley and Daly (1994) examine the “ fatigue” effect among 

respondents in a case study, and establish that there is, m their data set, evidence that the 

unexplained variance among responses increases as respondents progress through the discrete 

choice scenarios. This is attributed to the respondents tiring o f answering the discrete choice 

questions. Hess et al (2012) also look to advance the understanding o f stated choice by also 

investigating the possibility o f  a fatigue effect. Hess et al (2012) find some evidence o f learning 

effects (that is where there is “smaller variance” (Savage and Waldman, 2008)). Savage and 

W aldman (2008) investigated learning and fatigue effects among respondents, across modes o f 

survey distribution. They identified that the “precision” o f responses to online surveys was less 

than that o f  mail surveys. However, research such as that discussed here focuses on the impact 

on responses which have been collected, as opposed to the impact o f discrete choice sections on 

the survey completion rate. The results o f  the survey presented in this thesis suggest that the 

use o f discrete choice scenarios, though useful for its “ability to capture multiple choices” 

(Hess et al, 2012) may have come at a cost to the completion rate for this particular survey. 

W hile the result cannot be generalised, it would be an important consideration for the design o f 

future surveys investigating this research topic.

9.5.3 Stated Preference

The use o f  stated preference survey methods means that the results rely on respondents giving a 

reasonably accurate statement on what they would do in a given hypothetical circumstance. 

This is a weakness o f the stated preference methodology, however, given that the technologies 

being examined are still under development, stated preference was seen to be the only feasible 

way to gather feedback on the impact o f  these technologies. In an effort to mitigate the impact 

o f  any weakness in the stated preference methodology, where possible, the revealed preference 

information on SNS use was used to create a variable for analysis o f  the responses on the 

personal safety app. This was deemed appropriate as such apps may connect to users’ SNS.
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9.6 Impact of Research

The research presented in this thesis contributes to the field o f appHed transport research 

regarding evolving security technologies and privacy in transport systems. The results o f  the 

interviews and demonstrations conducted as part o f  the ADDPRIV FP7 project have 

contributed to the understanding o f how transport companies, specifically an airport and a 

central train security control room, use their CCTV systems. In addition to this, the work has 

explored the potential for algorithm based CCTV systems in these settings and in so doing the 

research highlighted several ways in which even a technologically functioning system that aims 

to improve personal privacy could be an unfeasible option for these organisations due the legal 

requirements in place. The results have shown that elements o f  the system were welcomed by 

transport organisations, with some suggestions for expansion o f  the system being made. The 

research presented in this area will be o f use to future designers o f security systems as it 

highlights facets o f  such technology systems which may be unfeasible for certain transport 

organisations.

The research further contributed to the body o f  knowledge regarding privacy and technology by 

demonstrating that distinct clusters o f  respondents could be identified from their reported use o f 

SNS. The analysis o f the data using MCA and two-step clustering analysis was the first 

instance this researcher could find o f that type o f analysis o f  revealed preference response data 

on SNS use being used to identify underlying attitudes to privacy and technology engagement 

in the transport literature. The subsequent use o f the cluster membership variable in the analysis 

o f  responses to the personal safety smartphone app fiirther confirmed the clusters contributed 

additional information beyond that available from socio-demographic variables. This analysis 

contributes to the research into individuals’ engagement with technology and privacy and 

contributes a method for including revealed preference when investigating responses to new or 

developing technology.

Further to this, the research conducted for this thesis investigated individuals’ perspectives o f 

the different specific types o f CCTV system and their operation. The research has shown that 

the automatic deletion o f CCTV footage after 24 hours, which was intended to improve 

privacy, may not be the most preferred option from the public’s perspective. It further showed 

that despite negative discourse on privacy and state security forces. An Garda Sfochana (the 

Irish police) were still the preferred monitors for a CCTV system. In addition to this, the 

research presented in this thesis analysed individuals’ opinions on an alternative technology, 

personal safety smartphone apps. This analysis contributes to the field by assessing the public 

response to such a technology, as opposed to the technological aspects o f it. In addition to this, 

it shows that all o f  the “new” technologies examined are ranked higher than the standard
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CCTV. This can contribute to future research in the areas of applied transport, but also urban 

design.

9,7 Future Research

The research conducted as part of this thesis has highlighted several areas in which further 

research could be conducted. This section outlines, firstly, possible future research in terms of 

the future research into algorithm based surveillance systems, such as ADDPRIV. This is in 

line with the second research objective defined in Chapter 1. Subsequently, other possible areas 

for research identified as a result of the research for this thesis are outlined.

9 .7.1 Analysis o f  Transport Organisations

This research took a comprehensive approach to the use of smart surveillance in transport 

organisations, examining potential use of the systems, integration of such systems with 

responsibilities and procedures and technological requirements o f the systems. Much of the 

outcomes of the research for this thesis, conducted with transport organisations on the 

ADDPRIV consortium, highlighted how applied research will help in future designs for 

surveillance systems. However, several questions relating to legal obligations or responsibilities 

and the operation of these systems were raised through the work. Some such topics, which will 

require further research, are outlined below. This section has been adapted from results 

presented in the ADDPRIV project Deliverable 6.4 (Anova IT consulting et al., 2013).

9.7.7.1 How the systems will be used

The suggestion was put forward by one participant in the End Users’ Advisory Board that a 

system such as ADDPRIV would be best suited to one-off events, such as a football match day, 

when there would be an influx of people in the areas being monitored. Some representatives 

present felt that this may be a feasible use o f the system; however, during a subsequent 

discussion with Renfe security personnel, it was deemed unsuitable, as Renfe require all 

footage from such exceptional days, not only for security but also for review and planning 

purposes. The Renfe personnel did, however, discuss the use o f certain facets of the system 

(mainly the event detection and route reconstruction modules) for use in subsequent 

investigation of incidents, as such systems had the potential to make their work more efficient 

in reducing the amount of video they have to watch in real time to find footage relevant to the 

event they are investigating.

The research conducted in this thesis has highlighted the different ways in which transport 

companies use their CCTV systems. It has highlighted issues which must be taken into account 

in applied research regarding the possibility of operating advanced CCTV systems which have 

not been widely explored in conjunction with the system design in the literature. The responses 

provided throughout the project by those transport organisations who were members o f the
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ADDPRIV consortium and those who were present on the advisory boards suggests that there 

is scope for more advanced CCTV systems to be developed. However, a focused study of 

transportation organisations around Europe would first be necessary to identify how they use 

their CCTV networks. The two transport organisations engaged with the ADDPRIV project 

revealed quite different organisational practices and network infrastructure, an in depth analysis 

of other such organisations would aid at the design stage o f future research into ethical 

surveillance systems to aid the feasibility of implementing these systems in transport 

organisations.

9.7.1.2 Development o f  a Legal Framework fo r  New Uses

The suggestion was made by one participant in the End Users’ Advisory Board that a reason 

systems such as ADDPRIV are not more widely used, where the technology already exists, is 

that there is no legal framework in place explicitly covering the use of these systems and no 

company wants to be the first to implement these systems. The deletion component o f the 

ADDPRIV system also caused the respondents concern in relation to their requirement to hold 

onto the footage until the time specified in the law. In addition to the discussion at the End 

Users Advisory Board, participants in the Renfe demonstrations discussed the possibility of 

future laws whereby video for private security may have a different retention period to the 

current law or the possibility o f a future European law governing the video retention for 

security purposes. Given that both the transport organisations can be subject to requests from 

external authorities, and the Renfe respondents explicitly referred to requests from Interpol, 

research could be conducted into the legal requirements around Europe for such systems. This 

could have a view towards developing a Europe wide legal framework for the operation of 

these systems, so that all countries in Europe are subject to the same standards, and companies 

that wish to innovate their security systems are provided with clear guidelines as to what is and 

is not permissible.

New frameworks could also incorporate guidance regarding the training o f CCTV operators for 

the use of new systems. A task which operators o f the new systems may be required to carry 

out include assessing the events that are detected for relevance. As one participant pointed out, 

the relevance may be only judged from the perspective of the operator or the company, it may 

be necessary to develop a training guide which would help to develop the operators’ knowledge 

o f what should be marked as relevant. This research would also help with the development of 

the event detection component in the future. Some respondents saw the prospect of the new 

system and training as an opportunity to innovate and acquire new skills.

An issue which was raised by one operator was that if  the system was to be implemented on a 

wider scale, then the employees working in those areas would be subject to the event detection 

o f the surveillance as well. Some participants referenced use of footage for internal purposes
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and another highlighted that footage o f employees could only be used where they have broken 

the law. Given these concerns, research into new legal frameworks for ethical surveillance 

should also consider the people whose actions could be under surveillance for prolonged 

periods o f time, such as the employees o f the organisation using the system.

9.7.1.3 Feasibility o f  Categorising Event Types

Another suggestion made in the course o f the research conducted with the transport 

organisations was that it could aid some operations if  the events that the system is set up to 

detect are able to be categorised based on their importance or the urgency o f  the response 

required. Another respondent pointed out that the urgency o f  certain events depends on the day 

or time. It would be useful to future development if  the categorising o f events were to be 

further researched. The criteria by which an event’s importance or category are assigned would 

have to be researched and defined. As the level o f  an event could dictate the response or 

attention it receives, there may be potential legal and operational implications o f  categorising 

events, which should also be investigated further.

9.7.1.4 User Interface

Further to the categorising o f the events, several participants in the demonstrations to security 

personnel suggested changes to the event list page o f the interface. Their suggestions included 

making the events searchable and expanding the range o f  features available in the filter. In 

addition to this, one interviewee suggested that adding the function whereby an operator could 

receive the alerts to a handheld device, would allow operators to receive the alert when they are 

away from the interface itself.

Both the transport organisations have some forni o f  log for the activities in the control rooms 

and different systems. In order to maintain accountability future development o f  surveillance 

systems, such as the ADDPRIV system, may need to incorporate a log o f actions within the 

system. It could also be necessary for the interface to be able to integrate with other 

applications, for some transport organisations, where the number o f  applications in use renders 

it undesirable that new user profiles and procedures would need to be implemented for each 

one. Some participants were also positively disposed towards an idea that there could be 

integration between ADDPRIV and the application through which they view live footage, as it 

would help their ability to respond, they felt.

9.7.1.5 New Event Detection Solutions fo r  New Environments

The ADDPRIV research focused on a set o f  three events chosen by the transport organisations. 

In addition to those events, respondents referred to possible events associated with crowds. 

Further research should be conducted regarding the types o f  events which it would be useful for 

algorithmic surveillance systems to detect. Research such as that conducted here would need to
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be repeated in organisations which manage different infrastructure and facilities and also 

operate in different data protection legal systems. It was highlighted at the final review for 

ADDPRIV that there will also be differences in the way the systems can operate depending on 

whether the country in consideration is common law based (such as the United Kingdom) or 

code based (such as several other European countries).

As well as this, ADDPRIV has now been identified as having a more logistical use, so the 

existing algorithms can also be adapted to safety related issues for these and other 

organisations. Even within those organisations interviewed, new events were suggested. 

Among them was a person running. Some participants in SEA also suggested the need to link 

events, such as a person running and a piece o f abandoned luggage.

For one o f  the respondents the ability to track was described as “critical” and an attendee at the 

second set o f  demonstrations asked how ADDPRIV would cope with detecting events on a 

moving camera. Future research will be needed on how systems which operate as ADDPRIV 

does could be used on CCTV systems with movable cameras.

9.7.2 Other future research suggestions

Research regarding mobile ICTs is on-going. O f the many ways in which these technologies 

are being researched in the applied transport field, personal security has thus far not been 

widely considered. Future research into both the benefits the technology could bring to 

individuals and also the reasons behind it should be conducted. Future research could look at 

what level o f  safety each technology brings individually and then, try to identify what 

additional sense o f  safety, if  any, is derived by individuals when they have their own personal 

safety device in addition to one operated by the transport organisation.

Further research concerning the use o f  personal safety apps would be interesting. The research 

could, for example, consider the aggregate location information from when an app is activated 

and locate areas o f  intimidation in, for example, a section o f the city. This would allow areas o f 

fear to be cross referenced with actual crime statistics. This is important because. Cozens et al. 

(2003) reported that individuals believe themselves to be at greater risk o f  crime than crime 

statistics would suggest is the case (although they were referring to specific rail travel), 

however, as the report by TfL (2011) relates, the fear o f  crime will impact on people’s use o f 

public transport. There are possible limitations to the type o f live-testing which could be 

conducted with this type o f  technology, however. Apps for smartphones could be tested by 

asking early users for the feedback and monitoring data. However, such testing o f  a personal 

safety app has inherent ethical and insurance concerns. Firstly, the app contains tracking 

information which under normal circumstances would only be available for the emergency 

contacts identified by the user. However, under testing conditions, this information may be
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collected by researchers too. Secondly, from an insurance and ethics point of view, this app is 

for use when users are feeling unsafe, were the app under testing to fail in any way, the user 

may be left in a vulnerable situation.

Further research in the vein o f that conducted for this thesis would allow a more comprehensive 

approach to the design o f future smart surveillance systems. As the research presented in this 

thesis has shown, there are benefits perceived by both organisations and the public to the 

advanced technologies, however, the systems are not yet sufficiently advanced to be able to 

satisfy all of the requirements, beyond the technological, which are placed on security 

departments in large transport organisations. As respondents pointed out, there are various 

advanced CCTV technologies available already, however, the respondents are reticent about 

adopting such a system. Future inter-disciplinary research should help to narrow the gap 

between what the technology can do, what it needs to do and what the public want it to do, in 

order to be applicable in transport settings.
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10 Conclusions

10.1 Introduction

This chapter presents a brief summary o f the conclusions from the research presented in this 

thesis. The chapter is divided into sections. Section 10.2 contains the conclusions from the 

research into security technology and organisations. The conclusions from the results for 

individuals’ opinions regarding the security technologies studied in this thesis are presented in 

Section 10.3.

10.2 Organisations and Security Technology
Research objective number 2, in the introduction chapter, was to establish the organisational 

practices o f  transport operators with regard to security and collect feedback from  these 

operators regarding the CCTV system being developed by the ADDPRIVproject. The research 

will also seek to identify what developments could be considered in future research to make the 

ADDPRIV technology more applicable in a transport context. The results o f  this research were 

presented in Chapter 4 and the suggestions for ftiture research were discussed in Chapter 9.

The research conducted for this thesis has examined the application o f an algorithm based 

CCTV system in two transport organisations. There were positive perceptions o f  the 

technology. However, concerns were also raised about the operation o f these systems by the 

respondents. The conclusions to the research on the use o f  ADDPRIV in transport organisations 

are summarised below.

One o f  the findings was that the technology would need to be to be very efficient before it 

could be implemented. That is, the false alarm rates have to be within the parameters specified 

by the respondents. The time the system takes to process the footage and report alerts or routes 

also needs to be adequate for the transport organisations. As was pointed out, any delay in the 

alert means a delay in the response, and if the event detected is abandoned luggage, it could be 

a bomb, so immediate reaction is necessary.

There was interest expressed in several aspects o f  the system. Interviewees identified the route 

reconstruction aspect o f  the system as having applications both to improving responses to 

incidents (by aiding the location o f people) and for reducing the quantity o f  footage that had to 

be reviewed. There were also suggestions for how the alerts could be integrated into control 

rooms.

The issue o f the automatic deletion o f “ irrelevant” footage after 24 hours, introduced to reduce 

the privacy infringement o f a CCTV system, concerned respondents. This was due to the 

possibility that any footage that is only recognised as important after the fact will no longer be
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in their archives for extraction, should it be the subject of a request from another authority 

within the legal period for retention. Further to this, information provided by the respondents 

from the transport organisations suggests that the organisations’ responsibilities regarding their 

CCTV systems stretch beyond the physical boundaries of the buildings they monitor (for 

example the respondent who commented on possible requests from Interpol). This is a very 

important aspect for consideration in ftjture designs of algorithm based surveillance systems, 

especially as transport hubs are places people pass through, and so may not be the site of an 

incident, but may still hold valuable information regarding the people involved in one 

elsewhere.

The implementation of a system such as ADDPRIV which requires operators to review 

recorded footage would mean that operators who previously were restricted to viewing live 

footage would be put in the position of reviewing recordings. They would also be required to 

determine if an event was relevant or not. These considerations could have impacts on the 

operators’ job roles and responsibilities. There are also possible repercussions for the privacy 

respecting element of the system if it opens viewing of recordings up to more people and an 

individual’s perspective of “relevant” events. New training codes could be required.

The point was also made by respondents from the control centre that the quantity o f alerts 

generated in a 24 hour period, given the size of the CCTV network they monitor, may be more 

than one operator would be able to review before they were deleted. The location of the video 

processing also raised questions as the cost o f implementing the system hardware at each 

individual station would be very expensive, but so would the infrastructure required to securely 

transport that quantity of video to a central processing point.

Several proposals for future research, based on the outcomes o f the interviews and survey, were 

presented in Chapter 9. Among the suggestions for future research was the investigation o f the 

processes involved in the operation of security technologies in more transport settings. There 

was also a suggestion that research be conducted into the development of a legal framework for 

their operation. Further research was also recommended regarding additional features and 

functions suggested by the interviewees from the transport organisations.

10.3 Individuals and Security Technology

This thesis also presented research into the response of the public to the algorithm based CCTV 

systems and an alternative technology, a personal safety smartphone app. The results were 

presented in Chapters 6 to 8 and further discussed in Chapter 9. This section presents a short 

summary of the conclusions which were drawn.

Research objective number 3 for this thesis (Chapter 1) was to identify, on a more technical 

level than previous research, how people perceive the different aspects o f  CCTV. Specifically,
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people will he asked about the different functions which were employed in the ADDPRIV 

system, and aspects o f system operations, in an effort to identify those facets which people view 

positively and those viewed negatively. The research relevant to this objective was presented in 

Chapter 6, and to a certain extent in Chapter 8. The results found that the respondents did 

differentiate between the technologies and had a preference for the CCTV with alerts and 

CCTV with route reconstruction. With regard to the attributes, the findings showed that, in 

general, the respondents preferred retention periods longer than one day. The respondents were 

also found generally to have a preference for the Irish police force (An Garda Siochana) as the 

CCTV monitors over the transport companies and a private security firm.

The fourth research objective for this thesis was to explore a possible method for using 

revealed preference information on social networking use in the analysis o f responses on 

security technologies. This objective aims to determine if  information on SNS use could act as a 

revealed preference proxy fo r  peop le’s attitudes towards technology, as a variable in addition 

to the socio-demographic variables commonly employed fo r  analysing response data. The 

results o f the research for this objective were detailed in Chapter 7. The results showed that it 

was possible to find groups within the data related to technology engagement and level o f data 

provision in their SNS profiles. This area of research could be fiarther studied to try to develop 

groups which would allow a revealed preference proxy for opinions relating to developing 

technologies and apps which employ the same types o f information and modes o f interaction.

The fifth research objective o f this thesis stated that given the responses to generic CCTV 

research, this thesis will also examine opinions on personal safety apps (a technology’ which 

encompasses alternative safety considerations such as emergency phones and panic buttons). 

The results for this objective were reported in Chapter 8. The results showed that the majority 

o f respondents were open to using a personal safety app. It was also shown that a greater 

proportion o f respondents indicated a positive impact to their sense o f safety with the Garda 

monitoring, while the impact on their sense o f privacy was more evenly distributed. However, 

the smallest proportion o f respondents indicated it would have a positive impact on their sense 

of privacy. The results also showed that there was a relationship between several socio

demographic variables and the response proportions.
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Appendix A: Transport Organisations Interview 

Schedule
Information from Organisation

Current situation
• W hat were the passenger numbers for last year?
• W hat was the crime rate for last year?

o How many incidents were recorded by CCTV in 2011 (from logs)?
■ How many o f  these incidents were acted upon by law enforcement? 

o How much data is currently stored?

Training-"’®̂ '
The training o f CCTV operatives is referred to in the documents o f the Irish DPC^^ and the 
B S f \  as well as in the 'The Madrid Solution

•  Are CCTV operators given any training?
o If  yes,

■ For how long are they trained?
■ W hat does the training involve? (Technical operation o f the

equipment? What they should be considered suspicious for?)
■ Who conducts the training? - is it in house?
■ Has the training been overseen/audited/approved by an external

body/authority?
•  If yes, who?

■ Is there retraining?
•  If yes,
• How frequently?
•  W hat does it involve?

Policy
The companies' policies regarding privacy and data protection are an important part o f  
ensuring robust data protection. Various policy aspects are discussed in the documents 
previously mentioned̂ '̂̂ '̂̂ .̂ The questions are mostly based on the practices discussed or 
suggested in the documents o f the BSf* and the Data Protection Auhorities^ '̂^ .̂

•  Who, within the company, has responsibility for ensuring observance o f  the data 
protection policies/laws?^"^

o How is this responsibility enforced?
•  How many people have access to the video files?

o (For SEA: how many people at low, mid and high access levels?) 
o Could anyone else (for example IT staff) gain access to the stored data?

•  Can copies be made for any third parties?
o Who authorises such copies?’® 
o Are the authorisations recorded?^*

Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource 
Spanish Data Protection Agency (coordinators) and working group. (2009). International Standards on 

the Protection of Personal Data and Privacy - The Madrid Solution'.
”  BSI (2009) Closed Circuit Television (CCTV) - Management and Operation - Code of practice.

Spanish Data Protection Agency (coordinators) and working group. (2009). International Standards on 
the Protection of Personal Data and Privacy - The Madrid Solution'.

Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource
BSI (2009) Closed Circuit Television (CCTV) - Management and Operation - Code of practice
Hempel, L. and Topfer, E. (2004). CCTV In Europe - Final Report.
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■ How? -  What information is recorded’®
o Are copy/paste/USB ports/disks enabled on the machines used for processing 

the video?
o Are any users allowed remote access to the files?”

■ If yes,
■ Is it secure?
■ How is the user’s identity authenticated? 

o Is any data stored on laptops?”
■ If yes, what is the security procedure regarding them?^^

o Is there a policy regarding ending an em ployee’s ability to access the files?”
•  Security questions from Data Protection Commissioner (Ireland) resource” .

o “Are passwords in use”? 
o “How often are passwords changed?” 
o “Who can change a password”? 
o “Who assigns access level restrictions”?

•  Is there a code o f practice?’*'̂ ®
o If yes,
o Is it binding (for example, through em ployees’ contracts)?’**'̂ ® 
o What does it govern (is a copy available in English?)

•  Does the company have a privacy policy?^*
• Does the company have a data protection officer?’*”’^
•  Does the company have any privacy auditing procedures for new technology (e.g.

PIAs)?
•  Is there collaboration between security in this (airport/station) and others?
•  Where arc the recordings stored?’*

o Who has access to this area?’®
• From Appendix 8.7 o f Data Protection Commissioner (Ireland) resource’*.

o “Are user ids unique”?
o “Are access roles used or defined”?
o “ Is there a generic administrator account”?

Review
Reviews o f various sorts are mentioned in the and Data Protection Commissioners^^
(Ireland) documents, while ‘The Madrid Solution refers to codes o f practice which have
"elements that allow the measurement o f efficiency as far as compliance and level o f 

protection ofpersonal data are concerned".
• Is there a review procedure for the CCTV system?

o If yes, how frequently is the system reviewed?
o W hat does the procedure entail?

• Were any complaints regarding CCTV received last year?
o If yes, how many were related to privacy issues?

Interview questions

Accountability procedures
Accountability fo r  actions taken with regard to the data is an important consideration for 
the protection o f the data. Various methods are mentioned in the and DPC (Ireland 
documents, while 'The Madrid Solution contains an “accountability principal”.

Based on reading of Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource 
” Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource 
’*Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource 
’̂ Spanish Data Protection Agency (coordinators) and working group. (2009). Intemational Standards on 
the Protection of Personal Data and Privacy - The Madrid Solution'.

BSl (2009) Closed Circuit Television (CCTV) - Management and Operation - Code of practice.
BSl (2009) Closed Circuit Television (CCTV) - Management and Operation - Code of practice.
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•  W hat are the opera to rs’ responsibilities?
•  Is a log o f  events kept?'^‘

o  I f  yes,
■ In w hat form at is it (log book, digital form at etc.)
■ W hat inform ation is recorded in the log?
■ W hat are the circum stances under w hich an observation m ust be

recorded in the log?
■ W hen is the observation  logged? (A fter response, after initial 

surveillance is flagged etc.)
•  Is a log kept o f  w ho accesses'*^ the stored data?

o  I f  yes,
■ In w hat form at is it (log book, digital form at etc.)
■ W ould it be possib le to bypass this access log and access the data

anyw ay?
■ D oes the log record w hat w as accessed, or ju s t w ho accessed the

database?
•  Is a log kept o f  visitors/unusual events in operators control room?""
•  To w hat o ther databases do the level 1/0 people have access?

o  W hat types o f  inform ation are contained in these databases
o  W hat are the access contro ls on these databases?
o  A re there logs kept o f  w ho/w hen/w hat data w ere accessed?
o  A re all logs m onitored  centrally?
o  Is there a procedure to  detect a single u se r’s access to m ultip le databases?

•  A re operators supervised?'*'*

In c id en ts
•  A re there standard incidents / events, in addition  to those chosen fo r the validation  

tests‘*\ w hich are considered suspicious? (for e.g. unattended baggage)
o  Is there a link betw een operators and police?
o  Do the police inform  the operators o f  w hat to look out for?
o  C an they?

•  W hat is the procedure for responding  to an incident w hich has been detected by C C T V  
operators?'** (Priorities, resources a llocation  etc.'*^)

•  A re there any  criteria by w hich  a response is considered successful?''^
•  In w hat w ays could  the response procedure be im proved?

Review''®
•  A re surveillances/surveillance logs review ed?
•  A re opera to rs’ surveillances review ed?
•  A re access logs review ed?
•  Is the system  audited  by an external body? (e.g. DPA)'*®
•  Is there a procedure to detect data breaches?'*^
•  Is there a plan  for the response to  the occurrence o f  a data breach?^’
•  In w hat w ay could the current system  be im proved?

Data Protection Cominissioner (Ireland). (2009). Data Protection Audit Resource 
Spanish Data Protection Agency (coordinators) and working group. (2009). International Standards on 

the Protection o f Personal Data and Privacy - The Madrid Solution'.
' ' ' ' BSI (2009) Closed Circuit Television (CCTV) - Management and Operation - Code o f  practice.
''■'SEA, Renfe, Lancaster (2011). Deliverable 2.2 - User's requirements and validation scenario.

Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource 
’̂Spanish Data Protection Agency (coordinators) and working group. (2009). International Standards on 

the Protection o f Personal Data and Privacy - The Madrid Solution'.
BSI (2009) Closed Circuit Television (CCTV) - Management and Operation - Code o f practice.

Recommend and independent audit -  see page 8
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Appendix B: Interview Information Sheet and 

Informed Consent Form
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TRINITY COLLEGE DUBLIN  

INFORM ATION SHEET FOR PARTICIPANTS

Title of Project: Automatic Data relevancy Discrimination for a PRIVacy-sensitive video 
surveillance (ADDPRIV).

Introduction

The aim o f  the ADDPRIV project overall is to develop a technology for CCTV which would 
allow for the deletion o f  video images which are not considered relevant to any o f the pre
defined security incidents. As part o f  the ADDPRIV project, it is proposed that the technology 
developed undergo validation tests within the two participant transport organisations. In order 
that it may be possible to gauge both the success o f  implementation and any possible changes 
which may be required by organisations wishing to implement this technology, it is necessary 
to establish what are the current company policies and procedures within the participant 
organisations (SEA and Renfe). In order to establish this, we are asking security personnel from 
the participant organisations to take part in interviews before and after the validation tests o f  
the technology. This will allow a baseline to be established against which the implementation 
and validation period can be compared; and also give feedback on the implementation o f  the 
technology after the validation tests. The results o f  this research will also feed into a PhD thesis 
based on transport and security.

Please he advised that this research is being conducted by a member o f the project consortium 
o f which SEA is also a member. The developers o f the ADDPRIV technology are also members 
o f the consortium. We are taking advantage o f this relationship in order to make progress in 
our research.

Question Topics

The information sought from the organisation and the security personnel will be divided into 
the following topics: Current Situation; Training; Policy; Review; Accountability Procedures 
and Incidents. An explanation o f each section is provided below.

Current Situation

These questions are aimed at establishing the current situation in the organisations where the 
implementation will take place. It is required in order that a complete background picture can 
be determined before the technology is put in place.

Training

The training o f CCTV operatives is referred to in the documents o f  the Irish Data Protection 
Commissioner (DPC)“*’ and the British Standards Institution (BSI)^°, as well as in the ‘The 
Madrid Solution’^'. These questions will help to identify any potential overlap between the

Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource
BSI (2009) Closed Circuit Television (CCTV) - Management and Operation - Code o f  practice.
Spanish Data Protection Agency (coordinators) and working group. (2009). Intemational Standards on 

the Protection o f Personal Data and Privacy - The Madrid Solution'.
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operators’ roles and the intended functionality o f the ADDPRIV technology. The purpose o f 
these questions is to ascertain what the current training policies within the organisation are. It 
will then be possible to discern if there will be changes required in the training policies to 
accommodate the new technology.

Policy

The companies’ policies regarding privacy and data protection are an important part o f 
ensuring robust data protection. Various policy aspects are discussed in the documents 
previously mentioned‘ ’̂̂ '^‘. These questions concern the security and privacy policies within 
the company. It is intended to identify any potential for privacy infringement within the 
company policy.
Review

The review o f procedures is important to ensure their effectiveness and detect any potential 
problems or data breaches within the system. Reviews o f  various sorts are mentioned in the 
BSl’‘ and Data Protection Commissioners*^ (Ireland) documents, while ‘The Madrid 
Solution’ '̂ refers to codes o f practice which have “elements that allow the measurement o f 
efficiency as far as compliance and level o f  protection o f  personal data are concerned” . The 
information collected in response to these questions will aid in detentiining the possible 
mechanisms within the company through which a data breach could be detected.

Accountability Procedures

It is important that companies have procedures which track access to, or dissemination of, data 
in their systems. Accountability for actions taken with regard to the data is an important 
consideration for the protection o f the data. Various methods are mentioned in the BSl'^ and 
DPC (Ireland)^’ documents, while ‘The Madrid Solution’ '̂* contains an “accountability 
principal”. With these questions it is intended to discover the com panies’ methods o f ensuring 
accountability for surveillances and data access.

Incidents

These questions will help with the future development o f  the technology beyond the current 
validation scenarios. It will identify the current procedures regarding reacting to surveillances. 
Thereby, it will be possible to determine how well the ADDPRIV technology integrates with, 
or augments, these procedures and, in turn, how the technology and procedures could be 
improved for future users.

Declarations

Before the interviews begin, we would ask you to sign a consent fonti which confirms that:

• You are 18 years or older and are competent to provide consent.
• You have read, or had read to you, a document providing infomiation about this research and 

the consent form. You have had the opportunity to ask questions and all your questions have

”  BSI (2009) Closed Circuit Television (CCTV) - Management and Operation - Code of practice.
Data Protection Commissioner (Ireland). (2009). Data Protection Audit Resource 
Spanish Data Protection Agency (coordinators) and working group. (2009). International Standards on 

the Protection of Personal Data and Privacy - The Madrid Solution'.
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been answered to your satisfaction and you understand the description of the research that is 
being provided.

• You agree that your data is used for scientific purposes and have no objection that your data is 
published in scientific pubhcations and presentations and in project documents in a way that 
does not reveal your identity.

• You agree that you may be observed carrying out your job.
• You understand that if  you make illicit activities known, these will be reported to appropriate 

authorities.
•  You understand that you may stop electronic recordings at any time, and that you may at any 

time, even subsequent to your participation have such recordings destroyed (except in situations 
such as above).

• You understand that, subject to the constraints above, no recordings will be replayed in any
public forum or made available to any audience other than the current researchers/research
team.

• You freely and voluntarily agree to be part o f this research study, though without prejudice to 
your legal and ethical rights.

• You understand that you may refuse to answer any question and that you may withdraw at any 
time without penalty.

• You understand that your participation is fully anonymous and that no personal details about 
me, other than name and job title, will be recorded.

• You have received a copy o f the agreement.

If  you w ould like any fu rther inform ation about the project a fter the in terview s are com pleted, 
p lease contact O rla M cC arthy at o tm ccart@ tcd .ic .
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TRINITY COLLEGE DUBLIN
INFORMED CONSENT FORM

LEAD RESEARCHERS: Orla Therese McCarthy, Margaret O ’Mahony

BACKGROUND OF RESEARCH: This research is being fnnded by a project, ADDPRIV, o f  the 
European Community's Framework programme. The aim o f  this project is to develop and test a new 
technology fo r  use in CCTV systems which would allow fo r  the detection o f  designated "security e\’ents ” 
and the reconstruction o f  the route taken by the individuals involved in that event. It is intended that all 
other video footage, which is not rele\’ant to the e\’etu, can then be deleted. The results o f  this research 
will also feed  into a PhD thesis based on transport and security.

PROCEDURES OF THIS STUDY: This study aims to develop a model o f  how the organisation 
currently operates. After validation tests on the technology are carried out this autumn/winter, the model 
can be enhanced to reflect how the organisations would operate i f  the new technology’ were to be 
incorporated. Changes to the technolog}’ or operating procedures can then be suggested. As such, 
inter\'iews with security’ personnel will he sought both before and after the testing phase.

Please be advised that this research is being conducted by members o f  the project consortium o f  which 
SEA is also a member. The de\’elopers o f  the ADDPRIV technology are also members of the consortium. 
We are taking advantage o f  this relationship in order to make progress in our research.

PUBLICATION: The research will he included in reports fo r  the ADDPRIV project partners, and 
documents published as part o f  the project. It is expected that the research will also be published as 
conference and/or journal papers and in a PhD thesis.

Individual results will be aggregated anonymously and research reported on aggregate results.

DECLARATION:
• I am 18 years or older and am competent to provide consent.
• I have read, or had read to me, a document providing infomiation about this research and this

consent form. I have had the opportunity to ask questions and all my questions have been 
answered to my satisfaction and I understand the description of the research that is being 
provided to me.

• 1 agree that my data is used for scientific purposes and I have no objection that my data is 
published in scientific publications and presentations and in project documents in a way that 
does not reveal my identity.

• 1 agree that 1 may be observed carrying out my job.
• 1 understand that if  I inake illicit activities known, tliese will be reported to appropriate 

authorities.
• 1 understand that I may stop electronic recordings at any time, and that I inay at any time, even 

subsequent to my participation have such recordings destroyed (except in situations such as 
above).

• I understand that, subject to the constraints above, no recordings will be replayed in any public 
forum or made available to any audience other than the current researchers/research team.

• I freely and voluntarily agree to be part o f this research study, though without prejudice to my 
legal and ethical rights.

• I understand that I may refuse to answer any question and that I may withdraw at any time 
without penalty.

• I understand that my participation is fully anonymous and that no personal details about me, 
other than name and job title, will be recorded.

• I have received a copy o f this agreement.

PARTICIPANT’S NAME:

PARTICIPANT’S SIGNATURE:

Date:
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Statement of investigator’s responsibility: I have explained the nature and purpose o f this research 
study, the procedures to be undertaken and any risks that may be involved. I have offered to answer any 
questions and fully answered such questions. I believe that the participant understands my explanation 
and has freely given informed consent.

RESEARCHERS CONTACT DETAILS:
Orla Therese McCarthy,
Centre for Transport Research and Innovation for People (TRIP),
Department o f  Civil, Structural and Environmental Engineering,
Trinity College Dublin,
Dublin 2,
Ireland.
Email: otmccart(a)tcd.ie 
Telephone; 00353 1 896 2537

INVESTIGATOR’S SIGNATURE: 

Date:

278



Appendices

Appendix C: Scoping Survey
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Transport and Security Survey
Dear Participant,

Thank you for agreeing to take part in this survey. My name is Orla McCarthy, I am a PhD student in the Transport Research Centre, at Trinity 

College Dublin. This survey is being conducted as part of a project which is researching issues related to privacy and security in transport.

This survey is being carried out specifically to establish your opinions in relation to privacy, when interacting with both transport and social 

networks. This includes looking at how some recent advances in security technology affect your sense of privacy when using public transport. 

Please be aware that you can exit the survey at any time using the exit button. The survey should only take about 10 minutes to complete.

If you would like any further information about the survey please contact me at: ormccart@tcd.ie



□ □□□

Transport and Security Survey

Do you have any social netvt^orking accounts? (Please tick all that apply)

Facebook | | Google+

I I Pinterest

□  Other (please specify)

MySpace □  I do not have any social networking accounts

Linkedin

Twitter

Other (please specify)



2. Please tell us why you don't use social network sites?

^ 3 . if you were to consider using a social networking account, would you have any 
concerns in relation to the privacy of the data you would input into these accounts?

( 2 )  Yes No

If yes, p lease explain



Transport and Security Survey

^ 4 . Do you have any of the accounts enabled on your mobile phone or another 
portable device?

Yes No

^ 5 . Please rank the accounts you use in order of the most frequently used. (Please 
rank as 1 the account you use most frequently, 2 the account you use second most 
frequently and so on for each account you have. Please only rank those accounts 
which you use)

MySpace

1

o
2

o
3

o
4

o
5

o
6

o
7

o
Twitter o o o o o o o
Facebook o o o o o o o
Googie+ o o o o o o o
Pinterest o o o o o o o
Linkedin o o o o o o o
Other (Please state below) o o o o o o o

other (please specify)

^ 6 . What is the main purpose for which you use each account? (Please choose one 
for each account you have)

Facebook

Business

o
Personal

o
N/A

o
Linkedin o o o
Twitter o o o
MySpace o o o
Google+ o o o
Pinterest o o o
Other o o o
* 7 .  Do you agree, or disagree, that social network accounts are important to your 
ability to communicate with your contacts?

strongly disagree Disagree No opinion Agree Strongly agree

^  8. On average, how often would you use any one of your accounts?

Multiple times everyday 3-4 times a week

once everyday 1-2 times a week

O  5-6 times a week Less frequently



ransport and Security Survey
* 9 .  In general, how well do you read the privacy policies of the social networks before 
signing up for an account with them?

o I never read privacy policies

o I would not usually read the privacy policies 

I only read the sections I consider relevant 

I scan the whole policy 

I read the whole policy

*1 0 . In general, how well do you feel you understand these policies?

o I do not understand the policy at all 

I understand less than half of the policy 

I understand about half of the policy 

I understand most of the policy

o I understand the whole policy 

Have you any comments on privacy policies?

m

*  11. Of the personal information you have input into your social network accounts, 
what data do you believe social network operators hold about you? (please tick all that 
apply)

□  Your name

I I Your date of birth

□  Your email address

[ I Your credit/ debit/ bank details (e.g. from paying a 

subscription)

I I Your relationship / marital status

I I Your employer

□  Your interests

I I Information about your education and training history 

I I Password(s)

I I Your location information

Other (please specify)

Your hometown 

Your home address

□□
□  Your mobile phone number

I I Your image

I [ Your contacts

[ I Your previous employment

I I Your current job

□  The location of your workplace

I I 1 don't believe any personal information is retained about me

□  Other (please state below)



Transport and Security Survey
^12. Have you any concerns in relation to the privacy of the data you input into these 
accounts?

o Yes o No

If yes, please explain



Transport and Security Survey

^13. Do you use any of the following? (Please tick all that apply)

I I A journey planner app, which automatically picks up your location

I I Integrated public transport ticket (Leap Card)

I I An app for locating / booking taxis (for example HailO)

I [ Paying for parking by text message

□  Smart card for trains only

□  Electronic parking tag

I I Electronic toll & parking tag

□  None of the above

Electronic toll tag
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* 1 4 . Do you agree, or disagree, that these technologies could be beneficial to you 
when making trips?

strongly disagree Disagree No opinion Agree Strongly agree

Have you any comments on the benefits (or lack thereof) of these technologies?

* 1 5 . Would you consider using any of these technologies in the future?

Yes No

*  16. Would you have any concerns in relation to your privacy with respect to these 
technologies?

Yes No

If yes, please explain



Transport and Security Survey

^  17. Do you agree, or disagree, tliat tliese teclinologies are beneficial to you when 
making trips?

strongly disagree Disagree No opinion Agree Strongly agree

Have you any comments on the benefits (or lack thereof) of these technologies?

^  18. In general, how well do you read the privacy policies of these technologies before 
using them?

I never read privacy policies 

I would not usually read the privacy policies 

I only read the sections I consider relevant 

o I scan the whole policy 

I read the whole policy

^19. In general, how well do you feel you understand the policies?

\ do not understand the poWcy at a\\

I understand less than half of the policy 

I understand about half of the policy 

I understand most of the policy 

I understand the whole policy 

Have you any comments on privacy policies?

^20. Have you any concerns in relation to your privacy with respect to these 
technologies?

Yes No

if yes, please explain



Transport and Security Survey

^21. What modes of transport do you use most often? (Please rank between 1 and 8, 
where 1 is the mode you use most often, 2 the mode you use second most often and so 
on. Please only rank those modes which you use)

Train

1

o
2

o
3

o
4

o
5

o
6

o
7

o
8

o
Walk o o o o o o o o
Bus o o o o o o o o
Car (passenger) o o o o o o o o
Car (driver) o o o o o o o o
Luas o o o o o o o o
Bicycle o o o o o o o o
Other

Other (please specify)

o o o o o o o o

^22. Do you agree, or disagree, that public transport is important to your ability to 
make trips?

strongly disagree Disagree No opinion

^23. How often do you use public transport?

Everyday o
5-6 days a week o
3-4 days a week o

Strongly agree

Never



Transport and Security Survey

^24. What is the main purpose of the trips you make by public transport?

Leisure

Commuting to work 

Commuting to school/college 

Other (Please specify below) 

Other (please specify)

^25. Do you have any concerns for your personal safety while waiting at a train station 
or at a bus or Luas stop?

if yes, what are they?



Transport and Security Survey

* 2 6 . If you were to use public transport, would you have any concerns for your 
personal safety while waiting at a train station or at a bus or Luas stop?

Q  Yes Q  No

If yes, what are they?



Transport and Security Survey

^27. Which, if any, of the following pieces of information would you be willing to 
provide to a transport operator if you thought it would make using that mode (bus, train, 
car etc.) more secure for you? (Please tick all that apply)

Your current location 

Your date of birth 

Your interests

I I Your name

I I Your relationship / marital status

□□□
□  Your current job

□  Your contacts' information 

I I Your email address

I I Your mobile phone number

Other (please specify)

□  Credit/ debit/ bank details

□  Your hometown

□  Password(s)

□  The location where you work

□  Your home address

□  Your image

□  Your employer

□  I would not share any data for this purpose

□  Other (Please state below)

^28. Please rank, from 1 to 6, the impact each of the following considerations has on 
your mode choice (bus, car, train etc.) when you are making a trip. 1 is the most 
important factor and 6 the least important.

The convenience of using 

each mode

How secure you will feel 

using each mode

The length of time the trip 

will take with each mode

The cost of using each 

mode

The impact each mode 

will have on your privacy

The time spent waiting for 

each mode

1

o
2

o
3

o
4

o
5

o
6

o
o o o o o o
o o o o o o
o o o o o o
o o o o o o
o o o o o o

What else do you take into consideration?
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^29. How would the presence of CCTV at a train station or at a bus or Luas stop affect 
your sense of safety while waiting there?

o It would make me feel significantly safer 

It would make me feel slightly safer 

It would have no effect on my sense of safety 

It would make me feel slightly less safe

It would make me feel significantly less safe 

Why is that?

* 3 0 . How would the introduction of CCTV at your local bus or Luas stop or train 
station impact on your decision to use that service during daylight?

It would make me significantly more likely to use that service 

It would make me slightly more likely to use that service 

It would have no impact on my decision to use that service 

It would make me slightly less likely to use that service 

O '  would make me significantly less likely to use that service 

Why is that?

* 3 1 . How would the introduction of CCTV at your local bus or Luas stop or train 
station impact on your decision to use that service after dark?

o It would make me significantly more likely to use services after dark 

It would make me slightly more likely to use services after dark 

o It would have no impact on my decision to use services after dark 

It would make me slightly less likely to use services after dark

It would make me significantly less likely to use services after dark 

Why is that?
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This section is designed to elicit your opinions on technologies which could be used to expand the functions of CCTV 
beyond recording only. The technologies would be used by the CCTV operators. Each technology is explained below. 
You are then asked whether the introduction of the technology would make you feel more, or less, safe when you use 
public transport, compared to if there were no CCTV in place. There is space at the end for you to make any 
comments you have regarding these technologies.

^  33. CCTV with automatic detection of suspicious events.
Tliis technology is programmed with a set of pre-defined suspicious events which it 
can detect in the CCTV footage. Compared to there being no CCTV, how would the 
presence of CCTV with this technology affect your sense of safety while using public 
transport?

I would feel significantly less safe with this technology  

I would feel slightly less safe with this technology  

I would feel no difference in my safety with this technology  

I would feel slightly safer with this technology  

I would feel significantly safer with this technology

^  34. CCTV with control room alerts.
When the camera detects a pre-defined suspicious event, it triggers an alert in the 
control room to make the operators aware of what is happening. Compared to there 
being no CCTV, how would the presence of CCTV with this technology affect your 
sense of safety while using public transport?

I would feel significantly less safe with this technology  

I would feel slightly less safe with this technology  

I would feel no difference in my safety with this technology  

I would feel slightly safer with this technology  

I would feel significantly safer with this technology

^  35. CCTV with route reconstruction.
Using this technology, the CCTV operators can automatically reconstruct the route 
taken by a suspicious person using all the cameras in their CCTV network. Compared 
to there being no CCTV, how would the presence of CCTV with this technology affect 
your sense of safety while using public transport?

I would feel significantly less safe with this technology  

I would feel slightly less safe with this technology  

I would feel no difference in my safety with this technology  

I would feel slightly safer with this technology  

I would feel significantly safer with this technology



Transport and Security Survey
^36. CCTV with live tracking.
CCTV operators are able to automatically track a suspicious person as they move 
around the area covered by the CCTV network, without using facial recognition. 
Compared to there being no CCTV, how would the presence of CCTV with this 
technology affect your sense of safety while using public transport?

I would feel significantly less safe with this technology 

I would feel slightly less safe with this technology 

I would feel no difference in my safety with this technology 

I would feel slightly safer with this technology 

I would feel significantly safer with this technology

^  37. A CCTV camera system which is capable of facial recognition.
Compared to there being no CCTV, how would the presence of CCTV with this 
technology affect your sense of safety while using public transport?

I would feel significantly less safe with this technology 

I would feel slightly less safe with this technology 

I would feel no difference in my safety with this technology 

I would feel slightly safer with this technology 

I would feel significantly safer with this technology

38. Have you any comments about these technologies?

^39. Would you have any concerns for your privacy with any of these CCTV 
technologies?

Yes No

If yes, what are they?

40. Have you ever been a victim of, or witness to, crime on public transport?

Yes No

Comment

£.
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41. Have you any other suggestions for measures that would improve your sense of 
security while waiting in a train station or at a bus or Luas stop?



Transport and Security Survey

^42. Have you ever experienced any of the following in relation to security when 
flying?

I I Body scan

I I Advanced passenger information required (for example when travelling to Spain)

I I Your photograph taken and associated with your boarding pass

I I Retina scan

I I None of the above

43. Have you any concerns for your privacy with regard to these technologies?

If yes, please explain
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Thank you for your responses. Finally, in order to help us analyse the results of the survey, could you please provide 
some information about yourself in the questions below.

^44. What is your gender?

Female

Male

^45. Into which age bracket do you fit?

14 or under 35-39 60-64

Q  15-19 Q  40-44 Q

Q  20-24 Q  45-49 Q

Q  25-29 Q  50-54 Q

Q  30-34 Q  55-59

^46. What is your current employment status?

In paid employment 

Third level student

School pupil Other (please state)

Unemployed 

Other (please specify)

65-69

70-74

75+

Homemaker

Retired

^47. Do you have a valid, full driver's licence?

Yes No

^48. Do you have access to a car for all journeys?

Yes No

^49. How would you classify the area in which you live?

Suburban Rural Urban

^50. Please tell us an approximation of your annual household income after tax?

Q  Less than €10,000 Q  €70,001-€90,000

Q  €10,001-€30,000 Q  €90,001-€100,000

Q  €30,001-€50,000 Q  €100,001 or higher

Q  €50,001-€70,000 Q I would rather not disclose this
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*5 1 . What is the highest level of education you have completed so far?

Primary level 

Secondary level 

Undergraduate degree 

Postgraduate degree 

Other (please specify)

52. We will be carrying out a follow up survey as part of this project, and would be 
grateful for your input. If you would be interested in taking part in it, please provide your 
email address here:

53. Do you have any further comments on the topics raised in this survey?
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Appendices

Appendix D: Scoping Survey Scores for CCTV

Technologies

T he technology type results from  the scoping survey are presented in the table below . The 

responses are w eighted by giving 1 to a “significantly  less safe” response and 5 to 

“ significantly  safer” response. The total score is then averaged over the num ber o f  respondents.

How different CCTV technologies would impact respondents' feelings of safety

Technology significantly 
less safe

slightly 
less safe

no
change

slightly
safer

significantly
safer Total

Weighted
score

CCTV with 
automatic 
detection of 
suspicious 
events.

0 2 9 15 9 35 3.9

CCTV with 
control room 
alerts.

0 0 7 13 15 35 4.2

CCTV with route 
reconstruction. 0 1 9 13 12 35 4.0

CCTV with live 
tracking. 0 2 9 11 13 35 4.0

A CCTV camera 
system which is 
capable of facial 
recognition

1 1 9 14 10 35 3.9
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Appendix E: Main Survey Pilot Analysis
Discrete Choice Pilot Models

The models estimated for the discrete choice responses o f the main survey pilot data are 

presented below. The table below explains each o f the parameter names, used in the subsequent 

models. The model estimations are then presented.

CONSTSTD This is the altemative specific constant (ASC) for the utility 
equation for standard CCTV.

CONSTAL
This is the altemative specific constant (ASC) for the utility 

equation for CCTV with alerts.

CONSTRR This is the altem ative specific constant (ASC) for the utility 
equation for CCTV with route reconstruction.

P A R 1T IM /P A R 2T IM /
PAR3TIM

The parameters for the “time o f day” attribute for the standard 
CCTV (PA R I), CCTV with alerts (PAR2) and CCTV with route 

reconstruction (PAR3), utility equations.

PARI R E T /P A R 2 R E T / 
PAR3RET

The parameters for the “retention period” attribute for the standard 
CCTV (PA R I), CCTV with alerts (PAR2) and CCTV with route 

reconstruction (PAR3), utility equations.

P A R 1 M 0 N /P A R 2 M 0 N  
/ PA R 3M 0N

The parameters for the “monitoring company” attribute for the 
standard CCTV (PA R I), CCTV with alerts (PAR2) and CCTV 

with route reconstruction (PARS), utility equations.

PARI E V E /P A R 2 E V E / 
PAR3EVE

The dummy variable for evening trips (from the “ time o f  day” 
attribute) for the standard CCTV (PA R I), CCTV with alerts 
(PAR2) and CCTV with route reconstruction (PAR3), utility

equations.

PARI N IG H / 
PAR2NIGH / 
PAR3NIGH

The dummy variable for night trips (from the “time o f day” 
attribute) for the standard CCTV (PA R I), CCTV with alerts 
(PAR2) and CCTV with route reconstruction (PAR3), utility

equations.

PARI W E E K / 
PAR2W EEK / 
PAR3W EEK

The dummy variable for the CCTV footage being retained for 1 
week (from the “retention period” attribute) for the standard 

CCTV (PA R I), CCTV with alerts (PAR2) and CCTV with route 
reconstruction (PAR3), utility equations.

PARI M O N T / 
P A R 2 M 0 N T / 
PA R 3M 0N T

The dummy variable for the CCTV footage being retained for 1 
month (from the “retention period” attribute) for the standard 

CCTV (PA R I), CCTV with alerts (PAR2) and CCTV with route 
reconstruction (PAR3), utility equations.

P A R IT R O P / 
PA R 2TR 0P / 
PA R 3TR0P

The dummy variable for the CCTV footage being monitored by 
the transport operators (from the “monitoring company” attribute) 

for the standard CCTV (PA R I), CCTV with alerts (PAR2) and 
CCTV with route reconstruction (PAR3), utility equations.

P A R IG A R D / 
PAR2GARD / 
PAR3GARD

The dummy variable for the CCTV footage being monitored by 
An Garda Siochana (from the “monitoring company” attribute) for 
the standard CCTV (PA R I), CCTV with alerts (PAR2) and CCTV 

with route reconstruction (PAR3), utility equations.

The initial model o f  the results (Model 1) for the discrete choice experiment questions focused 

on the responses to the scenario 1 (walking to the station) questions and included only the 

attributes used in the choice sets (time o f  day, retention period and monitoring company) 

(Table below). As can be seen the Log likelihood function for Model 1 was smaller than that
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for the constants only model (none o f the attributes included). This shows that Model 1 was an 

improvement over the constants only model, however, the large value for the log-likelihood 

function, and the low value o f pseudo-R* indicate that there can be improvements made in the 

model.

The results o f this model show that, when walking to the station, the impact o f time o f day 

(PA RITIM ), retention period (PA R IR ET) and the monitoring company (PARIM O N ) are 

significant at the 99% level, while the alternative specific constant is significant at the 90% 

level. The results for the three variables suggests that as retention time and monitoring 

company increase, they are more positively regarded, and the opposite is true for time o f day 

(this is intuitive as the categories for time o f day progress from daytime, to night-time). 

However, as these variables are categorical (assigned numbers for the purposes o f categorizing 

them as opposed to having a numerical value) using dummy (binary) variables for each o f the 

attribute levels would allow us to see how each o f them impacts the choice individually. For 

CCTV with alerts, the constant (CONSTAL) and the monitoring company (PA R 2M 0N ) are 

significant at the 99% level and the time o f  day (PAR2TIM ) is significant at the 95% level. For 

the CCTV with route reconstruction, the constant (CONSTRR) and the retention period 

(PAR3RET) are significant at the 95% level. The fact that the constants are significant for all 

three utility equations suggests that the model is missing some key information.

Coefficient Significance Standard Error

CONSTSTD 0.972 ♦ 0.587
PARITIM -0.808 0.171
PARIRET 0.490 * + ♦ 0.188
PARIMON 0.690 0.180
CONSTAL 2.287 0.533
PAR2TIM -0.283 0.129
PAR2RET -0.171 0.118
PARIMON 0.449 *** 0.122
CONSTRR 1.212 ♦ * 0.516
PAR3TIM -0.077 0.133
PAR3RET 0.311 ** 0.137
PAR3M 0N 0.126 0.134

Log Likelihood
Constants only -518.370

Model 1 -483.375

|)seudo-R^ Model 1 0.068
Adjusted pseudo-R^ 0.059

AIC Model 1 990.800
* * * ,* * ,*  ==> Significance at 99%, 95%, 90% level
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Cluster Analysis of Main Survey Pilot Data

The two-step cluster analysis was conducted on the Pilot response data, using the appropriate 

flinction o f SPSS. Three clusters were developed. There are 15 members in the first cluster, 13 

in the second and 4 in the third. The groupings were intuitive as they broke down first between 

having social network accounts or not (Haves: Clusters 1 and 2; Have-nots: Cluster 3). The 

most important factor in dividing the “Have” clusters was whether or not they had the accounts 

activated on their phones, followed by the importance they placed on SNS on their daily 

activities. 76.9% o f  those in Cluster 2 gave SNS a score o f only 1 out o f  5 for importance in 

their daily activities. Those in Cluster 1 were less defined, but the largest single group (46.7% 

o f  the cluster) scored it 3 out o f 5. The figure below shows the percentages o f each cluster 

group that have input each o f the pieces o f  data listed into a social networking account. As can 

be seen from the results, those in cluster one (place a higher level on importance on SNS than 

Cluster 2) have shared more information than those in Cluster 2.

Which of  th e  fo llowing p ieces  of  personal data have you input into your social
netw/ork accounts?

■  Cluster 1 ■  Cluster 2
100%

80%

60%
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The section following the CCTV questions asked respondents about attributes o f a personal 

security sm artphone app. The figure below shows responses as to whether or not they would 

consider downloading a personal safety app if  it were free. The categories for “yes” and “yes, if 

I had a sm artphone” have been combined. The graph below displays the responses for all 

respondents, and then for the respondents grouped into their clusters. As can be seen below, the 

respondents who belong to Cluster 1 appear to be more evenly split in their attitude to 

downloading the app.

Would you consider downloading such an app if it were free?
■  All r e s p o n d e n t s  ■  Cluster  1 ■  Cluster  2 ■  C luster  3

Yes /  No
Yes if I had  a s m a r t p h o n e

Looking at the impact o f  the app features on the respondents’ likelihood o f purchasing the app, 

figure below, shows how the different methods o f relaying an app user’s location to their 

contacts, in the event o f  them activating the app, impact their opinion. The question asked was 

“Please indicate the impact each o f  the following would have on your decision to purchase the 

app or not” . The bars represent the proportion o f responses in each category, for each o f the 

clusters, that respondents’ intentions to buy the app would be impacted positively, negatively, 

or not at all by the communication o f their location data by email, SNS or text message. The 

proportions for the text message scenario are highlighted with coloured bars, and show that it is 

more likely to impact on respondents positively than com m unication by either email or social 

network site.
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Method of Communicating Location Data
I L ocation  s e n t  via 5NS C lu s te r l  ■  C lu s te r2

L ocation  s e n t  via SNS C lu s te r s  ■  L ocation  S e n t  by Em ail C lu s te r l

L ocation  S e n t by  Em ail C lu s te r2  □  L ocation  S e n t by Em ail C lu s te r s
75%

69% 
67%

53%
50% 50%

27%

50% 50%
46%

8%

0% 0%

389^ 38%

Less Likely to  Buy

0%

M ore Likely to  BuyNo Im pact

The figure below shows the relative impact o f  a cost for the app o f €1.79 (compared to a free 

download) on respondents’ opinion o f whether they would be more, or less, likely to buy the 

app, or whether the cost would have no impact at all. As can be seen from the results, those 

respondents in Cluster 1 had the largest, negative reaction to the introduction o f a cost for the 

app.

App costs €1.79

lC luster2  ■ C lu ste rl ■  C lusters

80%
75%

15%

7%
0%

Less Likely to  Buy No Im pact M ore Likely to  Buy
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Appendix F: Main Survey
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Introduction

Dear Participant,

Thank you for agreeing to take part in this survey. This research is being carried out by the Centre for Transport 

Research and Innovation for People (TRIP), Trinity College Dublin.

To show our appreciation for your time, you will have the option, at the end of the survey, to provide your email 

address for inclusion in the prize draw. As only fully completed surveys can be used in the analysis, only 

respondents who complete the survey fully will be entered into the draw. The survey will close once the required 

number of complete responses has been received.

A sense of safety is important when using public transport services. This survey is designed to identify your 

preferences regarding two technologies aimed at improving your sense of safety, namely CCTV and personal safety 

smartphone apps, and to take into account your sense of phvacy in relation to such technologies.

The survey is divided into 5 sections:

1. We ask for some background information about your cun'ent use (or not) of public transport and your opinion on 

its safety.

2. Your opinion on vanous CCTV technologies is sought.

3. This section covers personal safety smartphone apps.

4. You will be asked some questions about your use (or not) of Social Networking.

5. Finally, this section asks you for some general information about yourself, to allow analysis of the survey results.

Should you have any queries about the study, please feel free to contact me at ormccart@tcd.ie. All responses will 

be analysed anonymously and will be deleted after the research has been completed.

Thank you again for your participation, please click on Next, below, to begin.

Orla McCarthy 

PhD Researcher



Public Transport

^1. In the last 12 months, what mode of public transport did you use most frequently? 
(If you are not a regular user of public transport, please choose the mode you used 
last).

o Bus (Bus Eireann/Dublin Bus)

Train

o Luas / Tram

* 2 .  How do you travel to the stop/station you use most frequently (or used last)? 
(Please answer in relation to the transport mode you indicated in Q1)

By car 

Q  Walk 

Cycle

Other (please specify)

^  3. How long approximately (in minutes) would you need to travel, from your home, to 
use this public transport stop/station? (Please answer even if you don't use public 
transport)

* 4 .  Do you have access to a car for all journeys?

o Yes o No

*  5. How often do you use public transport?
Everyday 5-6 days a week 3-4 days a week 1-2 days a week Less frequently

* 6 .  When you use public transport, is your destination usually Dublin city centre? (Not 
counting trips where your home is your destination)

O 
O
If No, please indicate your usual destination (town / village nam e is sufficient)

* 7 .  At what times of the day are you likely to use public transport? (Please tick all that 
apply)

□  Morning □  Daytim e □  Evening □  Night



*  8. What is the main purpose of the trips you make by public transport?

Leisure

Commuting to work 

Commuting to school or college 

Other (please specify)

r ~
* 9 .  How important do you consider public transport to be to you in conducting your 
daily activities? Please rate the importance out of 5, where 1 is not at all important and 5 
is extremely important.

Q  1 - Not a t all Q  2 Q  3 Q  4 Q  5 - Extremely

important important

*  10. Do you use a Leap card (integrated ticket)/ smart card ticket for any modes of 
public transport?

o 
o
*  11. In general, how safe would you feel it is to use public transport? (Please rate for 
all times of day, where 1 is not at all safe and 5 is completely safe). Please answer based 
on the transport mode you chose in Q1 above

Morning

1 - Not at all safe

o
2

o
3

o
4

o
5 - Extremely safe

o
Daytime o o o o o
Evening o o o o o
Night o o o o o
*  12. How would posting updates of your location on a social network account, so 
your friends could see i t , affect your sense of safety when travelling alone?

It would m ake me feel less safe 

It would have no impact on my sense of safety 

It would make me feel more safe 

Other (please specify)



*  13. Which of the following statements best describes your awareness of CCTV 
cameras when using public transport?

I don't notice the CCTV cameras, but I assume the whole public transport network has them 

I think CCTV is already in use on the public transport mode I would use 

I never think about CCTV

I don 't feel unsafe using public transport, so I don't notice when there is CCTV 

o I am certain CCTV is already in use on the public transport mode I would use

Other

Other (please specify)



CCTV Scenarios Explanation

For the purposes of this section of the survey, please assume that a new transport route has been started near your home and that it is 
convenient for you to use it for work and leisure related trips. The questions on the fo llow ing  pages seek to identify your preferences regarding 
CCTV technologies The types of CCTV you will be asked about are explained in the table to the right.

The scenarios are presented for three stages of a journey

1) Your walk to the stop or station

2) While you are waiting at the stop or station
3) While you are on board the vehicle

A Standanl CCTV Standard CC TV that onlv records video

B CCTV with  In addition to recording, this CCTV automaticaHy detects “suspicious" 
alerts events and alerts auards in a control room

C CCTV with route
tn n

p  j  T—1 In addition to recordina. this CCTV can reconstruct the route a
o J r  “suspicious” person has taken usinq video footaqe from several CCTV

' cameras, but without using facial recognition

D Wo CCTV Wo CCTV is in use

Please answer the questions based on your experience o f using the [Q1], which you indicated was your most 

frequently (or last) used mode of public transport.



Each question will present a table of 4 possible scenarios A.B.C and D, similar In style to the table above. 
Each scenario will give the following information:

The scenarios will all seem similar, however, they are all different in some ways. In order for the study to work. It Is Important that you plcase

respond to all questions.

Time of day How long the CCTV Who

T y p e o fC C T V |-^ v j° “ ^ "® ''*® ''® L .^  footage w ill be ^
V place ^  retamed** ^

A standani CCTV You are travelling The CCTV footage will The CCTV is monitonE
late at night t>e retained for 1 Day the Transport Open

**A fte rth is  period of time, the CCTV footage will be permanently de



CCTV Scenario 1 - Walking to the stop or station (A)

Scenario 1 ■ Walking to the stop or station

Please teJI us which of the following security arrangements, if any, would make you feel safest when walking to 

the public transport stop from your home. If you think that you would not feel safe undertaking any of the joumeys 

deschbed in a particular question, please choose option D (No CCTV) for that question.

Table II

A standard CCTV You are travelling 
during the day

The CCTV footage will be 
retained for 1 Week

The CCTV is monitored b 
Private Security Finr,Ea

B CCTV with 
alerts

v '  1 ^ You are travelling 
during the day

The CCTV footage will be 
retained for 1 Month

The CCTV is monitored ti 
Private Security Finr,

CCTV with mute You are travelling The CCTV footage will be The CCTV is monitored
U rec<ortstruction during the day retained for 1 Day the Transport OperatD

D No CCTV NA NA NA

14. Based on the scenarios described in Table 1, in which scenario; A, B, C or D; 
would ^ou feel safest while walking to the stop or station?

Q  A (Standard CCTV)

Q  B ((CCTV with alerts)

C ('CCTV with route reconstruction)

Q  D (INo CCTV)



Table 2

standard CCTV You are travelling The CCTV footage will be The CCTV Is monitored 
late at night retained for 1 Day the Transport Operate

B CCTV with You are travelling The CCTV footage will be
alerts late at night retained for 1 Week

The CCTV is monitored 
the Transport Operate

CCTV with route
reconstruction [H- You are travelling The CCTV footage will be The CCTV is monitored 

late at night retained for 1 Week An Garda Si'ochana

No CCTV NA NA NA

* 1 5 . Based on the scenarios described in Table 2, in which scenario; A, B, C or D; 
would you feel safest while walking to the stop or station?

Q  A (Standard CCTV)

B (CCTV with alerts)

C (CCTV with route reconstruction)

O  D (No CCTV)

Table 3

A standard CCTV IYou are travelling 
during the day

The CCTV footage will be 
retained for 1 Week

The CCTV is monitored 
the Transport Operate

B CCTV with You are travelling The CCTV footage will be The CCTV is monitored
alerts - m during the day retained for 1 Month An Garda Si'ochana

c CCTV with route You are travelling The CCTV footage will be The CCTV is monitored b
reconstruction during the day retained for 1 Week Private Security Fim,

D No CCTV (2) NA NA NA

*  16. Based on the scenarios described in Table 3, in which scenario; A, B, C or D; 
would you feel safest while walking to the stop or station?

O  A (Standard CCTV)

Q  B (CCTV with alerts)

C (CCTV with route reconstruction)

Q  D (No CCTV)



Table 4

A standard CCTV IYou are travelling 
in the evening

The CCTV footage will be 
retained for 1 Day

The CCTV is monitored 
the TYansport Operate

R CCTV with You are travelling The CCTV footage will be The CCTV is monitored b
D alerts - m - during the day retained for 1 Month Pnvate Secunty Fim,

c CCTV with route ! ' l^ You are travelling Ttie CCTV footage Will be The CCTV is monitored
w reconstruct on in the evening retained for 1 Month An Garda Siochana

D No CCTV NA NA NA

*  17. Based on the scenarios described in Table 4, in which scenario; A, B, C or D; 
would you feel safest while walking to the stop or station?

O  A (Standard CCTV)

B (CCTV with alerts)

C (CCTV with route reconstruction)

Q  D (No CCTV)

I



CCTV Scenario 2- Waiting at the stop or station (A)

Scenario 2 - Waiting at the stop or station

Please tell us which of the following security arrangements, if any, would make you feel safest while waiting at the 
public transport stop. If you think that you would not feel safe undertaking any of the journeys described in a 
particular question, please choose option D (No CCTV) for that question.

Table 5

A standard CC TV m You are travelling in 
the evening

The CCTV footage will 
be retained for 1 Week

The CCTV is monitore< 
a Private Security FiiEg

B CCTV with 
alerts #

You are travelling late 
at night

The CCTV footage will 
be retained for 1 Month

The CCTV is monitorec 
An Garda Siocham

C CCTV with route 1' ' i ' - You are travel ling late The CCTV footage will The CCTV is monitore<
reconstruction at night be retained for 1 Month the Transport Operai

D NoCCTV (2) NA NA NA

^ 18 . Based on the scenarios described in Table 5, in which scenario; A, B, C or D; 
would you feel safest while waiting at the stop or station?

Q  A (Standard CCTV)

O  B (CCTV with alerts)

C (CCTV with route reconstruction)

Q  D (No CCTV)



Table 6

A standard CCTV m You are travelling 
during the day

The CCTV fortage will 
be retained for 1 Week

The CCTV is monitorec 
a Private Security Fibq

B CCTV with alerts •
You are travelling in 

the evenirtg
The CCTV footage will 
be retained for 1 Month

The CCTV is monitoret 
the Transport Opera\

C CCTV with route 11,1, You are travelling late The CCTV footage will The CCTV is monitoret
reconstruction at night t>e retained for 1 Week a Private Security Fii

D No CCTV NA NA NA

Based on the scenarios described in Table 6, in which scenario; A, B, C or D; 
would you feel safest while waiting at the stop or station?

Q  A (Standard CCTV)

Q  B (CCTV with alerts)

( ^  C (CCTV with route reconstruction)

Q  D (No CCTV)

Table 7

A Standard CCTV m You are travel ling in 
the evening

The CCTV footage will 
be retained for 1 Month

The CCTV is monitored 
the Transport Operate

B CCTV with You are travelling The CCTV footage will The CCTV is monitored
alerb - m '- during the day t>e retained for 1 Day An Garda Sfochana

C CCTV with route You are travelling The CCTV footage will The CCTV is monitored
reconstruction . l l ^ l late at night be retained for 1 Month An Garda Sfochana

D No CCTV NA NA NAX_y

^20. Based on the scenarios described in Table 7, in which scenario; A, B, C or D; 
would you feel safest while waiting at the stop or station?

Q  A (Standard CCTV)

Q  B (CCTV with alerts)

C (CCTV with route reconstruction)

O  D (No CCTV)



Table 8

A standard CCTV IYcxj are travelling 
during the day

Tfie CCTV footage will be 
retained for 1 Week

The CCTV is monitored 
the Transport Op&’atD

B CCTV with 
alerts

•S \ You are travelling 
in the evening

The CCTV footage will be 
retained for 1 Day

The CCTV is monitored 
the Transport Operate

C CCTV with route 
reconstruction

' l |!- You are travelling 
during the day

The CCTV footage will be 
retained for 1 Day

The CCTV is monitored 
An Garda Siochana

D No CCTV NA NA NA

1̂̂ 21. Based on the scenarios described in Table 8, in which scenario; A, B, C or D; 
would you feel safest while waiting at the stop or station?

Q  A (Standard CCTV)

Q  B (CCTV with alerts)

Q  C (CCTV with route reconstruction)

O  D (No CCTV)



CCTV Scenario 3 - In the vehicle (A)

Scenario 3 ■ Travelling in the [Q11

Please tell us which of the following security arrangements, if any, would make you feel safest while you are 

travelling in the [Q1], If you think that you would not feel safe undertaking any of the journeys described in a 

particular question, please choose option D (No CCTV) for that question.

Table 9

A standard CCTV m You are travelling in 
the evening

The CCTV footage will 
be retained for 1 Week

The CCTV is monltorec 
An Garda Si'ochambo

B CCTV with 
alerts - i

You are travelling 
during the day

The CCTV footage will 
be retained for 1 Month

The CCTV is monitore< 
An Garda Si'ocham

C CCTV with mute 1 ' 111 You are travelling in The CCTV footage will The CCTV is monitoret
reconstruction the evening be retained for 1 Week An Garda Si'ochani

D No CCTV < 8 ) NA NA NA

*2 2 . Based on the scenarios described in Table 9, in which scenario; A, B, C or D; 
would you feel safest while travelling in the [Q1]7

Q  A (Standard CCTV)

Q  B (CCTV with alerts)

Q  C (CCTV with route reconstruction)

Q  D (No CCTV)



Table 10

standard CCTV You are travelling The CCTV footage will be The CCTV is monitored
during the day retained for 1 Week the Transport Operate

B CCTV with 
alerls

You are travelling The CCTV footage will be The CCTV is monitored 
during the day retained for 1 Month An Garda Si'ochana

CCTV with route
reconstruction

You are travelling 
during the day

The CCTV footage will be The CCTV is monitored b 
retained for 1 Week Private Security Finr,

No CCTV NA NA NA

* 2 3 . Based on the scenarios described in Table 10, in which scenario; A, B, C or D; 
would you feel safest while travelling in the [Q1]7

O  A (Standard CCTV)

Q  B (CCTV with alerts)

C (CCTV with route reconstruction)

( 3  D (No CCTV)

Table 11

A standard CCTV You are travelling 
during the day

The CCTV footage will be 
retained for 1 Week

The CCTV is monitored 
An Garda Si'ochana

B CCTV with 
alerts

v \ 1 You are travelling 
late at night

The CCTV footage will t)e 
retained for 1 Month

The CCTV is monitored 
the Transport Operate

C CCTV with route r'TTji. You are travelling The CCTV footage will be The CCTV is monitored b
reconstmction .icJi late at night retained for 1 Month Private Security Finr,

D No CCTV NA NA NA

* 2 4 . Based on the scenarios described in Table 11, in which scenario; A, B, C or D; 
would you feel safest while travelling in the [Q1]7

(2) A (Standard CCTV)

Q  B (CCTV with alerts)

C (CCTV with route reconstruction)

Q  D (No CCTV)



Table 12

A standard CCTV m You are travelling 
in the evening

The CCTV footage will be 
retained for 1 Week

The CCTV is monitored b 
Private Security Fim,

B CCTV with 
alerts t You are travelling 

late at night
The CCTV footage will be 

retained tor 1 Month
The CCTV is monitored 
the Transport Operate

C CCTV with route n-|p. You are travelling The CCTV footage will be The CCTV is monitored
reconstruction in the evening retained for 1 Week the Transport Operate

D NoCCTV NA NA NA

*2 5 . Based on the scenarios described in Table 12, in which scenario; A, B, C or D; 
would you feel safest while travelling in the [Q1]?

Q  A (Standard CCTV)

B (CCTV with alerts)

( ^  C (CCTV with route reconstruction)

Q  D (No CCTV)



CCTV opinions

^ 2 6 . Would you have any concerns for your privacy with any of the CCTV 
technologies described in this survey (standard CCTV, CCTV with alerts or CCTV with 
route reconstruction) being used in public transport?

o 
o
If yes, p lease explain

*2 7 . Please indicate, in order of decreasing importance, the influence each of the 
following had on your decisions regarding the CCTV technology scenarios above, 
(where 1 had the most influence, 2 the second most etc. If an attribute had no impact on 
your decision, please do not give it a rank).

The tim e of day the journey would take place  

The length of tim e the video will be retained

The functions of the C C T V  technology (eg alerts, route reconstruction 

etc.)

The com pany monitoring the C C TV

* 2 8 .  in which, if any, of the following settings would you consider the use of CCTV 
with alerts and route reconstruction to be appropriate?

□  A central bus station □  An airport

□  A central train station □  None of the above

□  A ferry port 

Please explain your answer

1

o
2

o
3

o
4

oo o o oo o o o
o o o o



* 2 9 . Have you ever experienced any of the following in relation to security when 
flying? (Please tick all that apply)

I I Your photograph taken and associated with your boarding pass 

[ I Body scan

I I Advanced passenger information required (for exam ple when travelling to the USA or Spain)

I I Retina scan 

I I None of the above

*  30. Have you any concerns for your privacy with regard to these technologies?

Yes No

If yes, please explain

^^31. Please rate, on a scale of 1 to 5, how safe you feel when using the airport? (where
1 is not at all safe and 5 is extremely safe)

o 1 -Not at all safe 2 3 4 5 - Extremely safe

I



Personal Safety Apps

A "personal safety" smartphone app allows you to alert your friends and family when you feel unsafe. The 

app works by sending a message to some of your friends /  family, when you activate it (like a panic alarm). 
In this section, we would like to know your opinion of the apps and their attributes.

*3 2 . Do you have a smartphone? (for example, an iPhone)
Yes No

If yes, what is your opinion of it?

*3 3 . Have you already downloaded or purchased such a "personal safety" app? (For 
example the "StreetWatch" app by "PhoneWatch")

Yes No Not Applicable

*  34. Would you consider downloading such an app if it were free?

o Yes Yes, if 1 had a smartphone No

If no. why not?

*3 5 . Please indicate the impact each of the following would have on your decision to 
purchase the app or not.

You can set an "expected arrival time" when you activate the app, if 
you do not deactivate It by that time, it automatically contacts your 
emergency contacts

Your location is sent to your emergency contacts via a social network 
account

The app turns on your phone's camera and records a short video when 
the app is activated

Your location is sent to your emergency contacts by email

Your location can be tracked while you have the app activated

A single location Is sent to your contacts when you activate the app

The app is monitored by a private security firm

The app has a high battery consumption when activated for long 
periods of time

Your location is sent to your emergency contacts by text message 

It costs €1.79 to buy the app

It would make me less 
likely to buy the app

o
It would not affect my 

decision

o
It would make me 

more likely to buy the 
app

o
o o o
o o o
o o oo o oo o oo o oo o o
o o oo o o



* 3 6 .  Would you have any privacy concerns with using this type of app?

Yes No

If yes, please explain

*  37, If anonymous location data from the app's alerts were to be monitored by An 
Garda Siochana or a private security firm, with the aim of identifying potential 
blackspots for anti-social behaviour; what impact would this have, for you, on each of 
the following?

Monitoring would have a negative Monitoring would have a positive
Monitoring would have no impact 

impact impact

Your sense of safety

The likelihood you will 

purchase the app

Your sense of privacy

*  38. Please rank, in order of preference, the security technology that would make you 
feel safest when using public transport? Where 1 is the safest option and 5 is the least 
safe.

A personal safety smartphone app 

CCTV with route reconstruction 

No CCTV or App based technology 

Standard CCTV (with recording function only)

CCTV with alerts triggered by pre-defined events

* 3 9 .  How would the presence of your number 1 security technology (as indicated in 
the question above) influence your decision to use public transport?

o It would make me less likely to use It would not influence my decision It would make me more likely to use

public transport public transport

* 4 0 .  When using public transport, would you be willing to use an app to report anti
social behaviour or vandalism to the transport providers, if it included your location 
data?

Yes No

* 4 1 .  Have you ever been a victim of crime on public transport?

Yes No

1

o
2

o
3

o
4

o
5

oo o o o oo o o o oo o o o oo o o o o



^42. Do you have an account with any of the following networking sites? (Please tick
all that apply)
1 1 Facebook 1 1 MySpace 1 1 Other (Please name)

[ 1 Linkedin 1 1 Google+ 1 1 1 do not have any social network

1 1 Twitter 1 1 Pinterest
accounts

Other (please specify)



Social Networking

*4 3 . Would you have any concerns in relation to privacy in online networking sites?

O
o
If yes, p lease  exp lain

44. Do you have any comments regarding social or professional networking sites?



Social Network Use

>ls some of the personal safety apps available use social network accounts, In this section of the survey, we 

ask you for some Information about your use of social networks, for personal or business reasons.

*4 5 . For what purpose do you most often use your networking account(s)?

Business Personal o Both equally

*4 6 . How important do you consider your social network accounts to be in 
conducting your daily activities? (Please rate the importance out of 5, where 1 is not at 
all important and 5 is extremely important.)

o 1 -Not at all 2 3 4 5 - Extremely

Important Important

*4 7 . Which of the following pieces of personal data have you input into your social 
network accounts? (Please tick all data that you have put into these accounts, whether 
they can be viewed by the public or not)
1 1 Your name 1 1 Your date of birth

1 [ Updates with your current location 1 1 Your image

1 1 Your email address 1 1 Your hometown

1 1 Your financial details (credit/debit card/bank details) 1 1 Your contacts

1 1 Your relationship / marital status 1 1 Previous employment

1 [ Your interests I I Your current job

1 1 Information about your education and training history 1 1 Your home address

1 1 Your mobile phone number 1 1 Your employer

1 I The location of your workplace 1 1 Other

1 1 Password(s)

Other (please specify)

*4 8 . In general, how well do you read the privacy policies of the social networks 
before signing up to them?

I never read the privacy policies I read the whole policy

I only read the sections I consider relevant Other (Please state)

Other (please specify)

*4 9 . In general, how well do you feel you understand these policies?
I do not understand the policy at all I understand most of the policy

I understand less than half of the policy I understand the whole policy

I understand about half of the policy



*  50. Have you any concerns in relation to the privacy of the data you input into these 
accounts?

O
o
If yes, please explain why

^  51. Do you have any of your social network accounts (including those used for 
business) enabled on your phone?

Yes No



Demographic Information

Thank you for taking the time to complete the survey. Finally, we would ask you to provide us with some 

general information about yourself to allow us to analyse the results of the survey.

^  52. What is your gender?

Female Male

*5 3 . Into which age bracket do you fall?
Q  14 or under Q  25-34 Q  55-64

15-18 35-44 65 or over

O O 45-54

*  54. Please tell us an approximation of your annual household income after tax?

o Less than €10,001- €30,001- €50,001- €70,001- €90,001- €100,001 0'»
€10,000 €30,000 €50,000 €70,000 €90,000 €100,000 or higher rather not say

*  55. What is the highest level of education you have completed so far?
Primary school Post Leaving Cert Qualification Postgraduate diploma or certificate

o Junior Certificate Third level non-degree Postgraduate degree (Masters)

O (certificate/diploma)
Leaving Certificate ( j  Doctorate (PhD)o Third level degree

Other (please specify)

*  56. What is your current employment status?
Working for payment or profit o
Looking for first regular job o
Unemployed o
Student or pupil

Other (please specify)

*5 7 . In which county do you live?

*5 8 . in what type of area do you live?

0  Urban Suburban

59. If you live in Dublin, in which postcode do you live?

 1-------------

Rural



60. itf you have any comments on any of the topics raised in this survey, please include 
theim here.

61. Itf you wish to be included in the prize draw, please provide your email address here.
I
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Appendices

Appendix G: Recruitment Emails
Generic Email Invitation Sent bv Delve Research

Subject line: Take Our New Survey - 5 Cash Prizes totalling €300

Dear Panellist,

We would like to invite you to take part in a new survey which should take about 15 
minutes to complete. After taking part you will have a chance to enter a draw for a 
first prize of €100 and 4 prizes of €50 each.

Please click here to take part in this survey.

Note that this survey does not carry the normal panel rewards for each participant -  
instead there will be 5 winners of prizes.

To enter the draw be sure to provide your email address at the end of the survey - 
please use the same email address you use for your panel membership.

The closing date for this survey is Friday January 31st 2014 or when we have reached 
our target number of responses.

Thank you,

I f  you experience problems opening the link, please copy and paste the following into 
your browser address bar: https://www.sun/eymonkey.com/s/TransportResearch

You are receiving this email because you are a registered member o f our opinion panel. You 
can unsubscribe from this panel at any time by logging into your account and clicking 
"unsubscribe".
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Generic Reminder Email sent by Delve Research

Subject line: CLOSING SOON - Survey for you - 5 Cash Prizes totalling €300

Dear Panellist,

We are looking for people fitting YOUR PROFILE to help us reach our target for our 
current survey. After taking part you will have a chance to enter a draw for a first 
prize of €100  and 4 prizes of €50  each.

Please dick here to take part in this survey.

Note that this survey does not carry the normal panel rewards for each participant -  
instead there will be 5 winners of prizes.

To enter the draw be sure to provide your email address at the end of the survey - 
please use the same email address you use for your panel membership.

Please respond as soon as possible as we are close to our target number of responses.

Thank you,

I f you experience problems opening the link, please copy and paste the following into 
your browser address bar: https://www.surveymonkey.eom/s/TransportResearch

You are receiving this email because you are a registered member of our opinion panel. You 
can unsubscribe from this panel at any time by logging into your account and clicking 
"unsubscribe".
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Appendix H: Web Noticeboard Notice and Bulletin

Email
Web Noticeboard Notice Text

Section: M iscellaneous Notices

Subject: SURVEY PARTICIPANTS NEEDED - CHANCE TO BE IN A DRAW FOR A 

€200 VOUCHER

Content: If you normally reside in Dublin, Kildare, Louth, Meath or Wicklow, please 

contribute to this research regarding security technologies and public transport.

A sense o f  safety is important when using public transport services. This survey is 

designed to identify your preferences regarding two technologies aimed at improving your 

sense o f safety, namely CCTV and personal safety smartphone apps, and to take into account 

your sense o f privacy in relation to such technologies.

The survey should take about 15-20 minutes to complete. To show our appreciation for 

your time, you will have the option, at the end o f  the survey, to provide your email address for 

inclusion in a draw for a 200 euro One-for-All voucher.

As only fully com pleted surveys can be used in the analysis, only respondents who 

complete the survey fully will be entered into the draw. The survey will close once the required 

number o f complete responses has been received.

This research is being conducted in the Centre for Transport Research and Innovation for 

People (TRIP), Trinity College Dublin, as part o f PhD research.

Survey link: https://www.surveymonkey.eom/s/securityandtransportsurvey

If you have any queries regarding the survey, please contact me at ormccart@ tcd.ie

Thank you
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Web Noticeboard Bulletin Email

Please bookmark the URL for the Global and Local Notices 
URL: http://www.tcd.ie/Secretary/Communications/Noticeboard/local 

Links to items which have been posted to the Noticeboard 
between 27 M ay 2014 00:00:00 and 3 Jun 2014 00:00:00, 
which are listed below, may be accessed at
http://www.tcd.ie/Secretary/Communications/Noticeboard/data/digest.20140603000000.html

Lectures/Seminars/Courses 
1 Jun 2014 to 1 Aug 2014

IS Services Training Courses

Scholarships/Studentships 
6 Jun 2014

Visual & Performing Arts Fund 2013-14

Accommodation
Double room available in City Centre
Wanted: 1-bed apartment for a year-long lease, starting July
Room available to rent immediately until the end o f August.
Double bedroom in Rathmines - 375e/month - available until end o f  July
DOUBLE ROOM RATHMINES: *LONG DURATION
Sunny double bedroom in Dublin 9 available to sublet for suminer months.
Room available in 5-bedroom house 1st June to 30th September 490pm 
Single Bedroom to let, Harolds Cross, €425 per month 
Room w anted!
O ff Grafton Street, Double room to rent from mid June to mid July 
3 bed house to sub-let
Room to let for June, July and August. €450, available immediately.
Two Rooms Available in Phibsborough June-September 
Accommodation: €85 a week in Rathmines, 20 minute walk from College 
accommodation required from 15th o f June til 11th o f  July preferably on north side or 

close to red line luas
Accommodation is available in the city centre, close to TCD.
Double room available in Rathmines.
Single Room in Sandymount to Rent for June, July and August.
2 Single Bedrooms to let in a bright spacious house in Sandymount from June-September
3 Bed House in Dublin 4 To Let for Summer
3 Bed House in Sandymount to let for June-September.
Room available in East Wall, 22 - 27 year old ONLY.
Looking for accommodation-Ballsbridge/Sandymount 
Double Room City Centre June 23rd - Sept 
3 Bed House Available Phibsboro until Sept 10th € 1400/m 
Double room available in city centre for year long lease 
Room to rent Blackrock
5 bedroom house wanted for next year for JS students
Brilliant double room in Kings Court,Pam ell Street, Dublin 1 available now !!!!!!!!!!!!!!!!! 
Two Rooms available to sublet from June to September
Single room available to let in Dublin 2 (2 mins from Trinity). For the months o f June, 

July and August.
Room for rent. Great Location!!!
Double Room Available for the M onth o f June
ROOM TO RENT JUNE-AUG. NEA R HAPENNY BRIDGE, ORM OND QUAY
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ROOM TO RENT 320 euro in KILMAINHAM , 15 minute cycle to Trinity, bus stop 
across the road, luas behind the house.

SUBLEASE July (double room) - Ranelagh D6 € 5 15pm
Searching for 4 bed Accommodation from Aug/Sept. If we move in a FINDERS FEE will 

be offered.
Single room to rent in Ranelagh June-July
ACCOM M ODATION FOR NEXT YEAR IN BALLSBRIDGE - DOUBLE ROOM & 

SINGLE ROOM
Single Room City Center Available 31st May
Single ROOM AVAILABLE from June 8th, close to Trinity
Accommodation required for the month o f July
Looking for accommodation from 11th August for one month
2 double bed Apartment near temple bar- July/august
DOUBLEROOM  TO RENT RATHMINES *LONG DURATION
3rd Year student seeks accommodation for August
At Dublin Castle. Available June 21st to Aug. 14th
Searching Accommodation in *PARIS*
Room in Smithfield for August
Trinity Student needs a place to stay for July
Spacious 1 bdrm apartment in Kilmainham available for sublet between July and 

September.
Looking for a room for June, July and August.

Small Ads
Logitech X-530 Speakers €50 
Desk and chair for sale!
PlayStation 3 for Sale € 240 
Forbidden fruit weekend tickets for sale 
Epson Printer
Nintendo Wii Sport Resort for Sale 
bike for sale
JF/SF Science Books for Sale 
Garth Brooks Tickets 
CHILD-M INDER AVAILABLE 
Experienced Babysitter available 
Native French Speaker Wanted 
CAR FOR SALE 
Bach Bundy' trombone for sale!
Garth Brooks Tickets for sale

M iscellaneous Notices
Are you looking to get fit and active this Summer? SUM M ER M EM BERSHIP at Trinity 

College Sports Centre
Participants Needed for Perception Experiments: €10 per 60 minutes 
Book a FREE Personal Training Consultation Today 
analysis o f  small amount o f research data needed.
Book a FREE Personal Training Consultation Today 
Exercise and MRI Study
SURVEY PARTICIPANTS NEEDED - CHANCE TO BE IN A DRAW FOR A €200 

VOUCHER

The full contents o f the Noticeboard may be viewed at
URL: http://www.tcd.ie/Secretary/Communications/Noticeboard/local/

337



Appendices

Subscription information for;
Research Information Letter
Student Counselling Information
College Services and Subscription Information

can be found at:
http;//www.tcd.ie/Secretary/Communications/Noticeboard/local/nb_subscriptions.html

338



Appendices

Appendix I: Open Field Comments from Posting SNS 

Location
Impact of posting location on SNS on sense of safety using public transport

Respondents who do not use SNS or would not post location
"Not relevant, do not use social network"
"don't use social media"
"This wouldn't apply for me because while I have a Facebook account it is only used for 
entering online competitions and I will not add any people as friends and keep every status as
private."_________________________________________________________________________________
"Would not post updates like that"
"Don't use social network"
"I dont post that stuff up"
"Don't use"
"I dont post"
“ I dont do it.”
“Don't use social networks.”
“Dont post location”
“ I don't use social networks”
“I actually never do that because it makes no difference to me.”

Respondents see both positive and negative aspects
“ it would mand me feel a bit safe as if  something where to happen that it was documented on 
my where abouts. I also feel that if  someone didn't like me they would know where to find me.”

“Not safe for regular commute but good for longer one o ff trips”
“ Slightly more safe in the sense that real time info is out. However, use o f phones in public 
transport makes you more o f a target”

“You can be traced by this which can be good or bad”
“ Safe in terms o f personal safety Less safe in terms o f  home security - this outweighs above”

House security would be a concern
“Why post updates about where I am - poeple can see my house is empty then, if  I want
someone to know I am on the bus I text/phone them”

“I dont like people known enpty house.i would not share my say on social media”
“As I live alone I don't think it would make me feel more safe as people then know that my
house is unoccupied. However, when I am travelling in foreign countries alone I tend to post so 
that I can be tracked.”
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Privacy would be a concern
“It would be an invasion o f  my privacy.”
“Too much info out there changes nothing”
“W ouldn't want people to know my every move”
“It would not affect me but I purposely do not post my location for any activity online due to 
privacy. I would suspect that others might feel more vulnerable by sharing this information.”

“I wouldn't want or like people knowing exactly where I am - it shouldn't be public 
information. It could mean you are less safe or more safe depending on who was looking up
your whereabouts.”______________________________________________________________________
“I don't like people knowing where i am unless i tell them”
“Don't like the idea o f posting location at any time”

Positive opinion
“it would be helpful in terms o f  going home alone on the nitelink for people.”

Negative opinion
“I don't like the idea o f posting updates o f  my location on a social network account, sometimes 
it is not only friends who'd have access to my location, so I would feel less safe.”

“i wouldnt be inclined to post my location on facebook or any other networking site, it could be
dangerous”______________________________________________________________________________
“I don't post my location but it wouldn make me feel safe at all”
“It'd be weird if  it was just a facebook status, maybe if  it was an app that texted a specific 
person. No one would care/read statuses like that everyone would just end up blocking the 
updates. Also not great if  you'd have to take out your phone to post the status, if  I wasn't feeling 
safe I wouldn't want to draw attention the fact I have a popular phone”

“I would be nervous about someone seeing my phone and me posting the updates.”

Dismissive
“As if there going to go sprinting after a bus”
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Appendix J: Transport Demographic and Privacy 

Models for Scenarios 2 and 3 from Chapter 6
Scenario 2

Transport Variables

T ransport Variables Female Respondents M ale Respondents
The public transport mode used most 

frequently (indicator variable):
Bus Reference Reference

Train - ALERT ***, RR **
Tram ALERT **, RR ** ALERT***, RR *

Access to a car ALERT** NONE ***
Frequency o f public transport use ALERT*, RR** -

Destination is Dublin City RR** NONE***
Uses public transport in the:

Morning ALERT**, RR*** -

Daytime ALERT***, RR***, NONE* -

Evening ALERT***, RR* -

Night - ALERT***, NONE***
The public transport mode used most 

frequently (indicator variable):

Leisure Reference Reference
Commuting to work ALERT**. RR** ALERT*

Commuting to College or University' ALERT*** RR***, NONE** ALERT** NONE***
Other ALERT***, RR*** ALERT**. RR*

Respondent uses a LEAP card NONE* ALERT*, RR**
Impact on sense o f safety o f posting 

location on SNS NONE* -

***, ** * denote significance o f  the transport variable a t the 99%, 95%  o r 90%  level, 
respectively, in the indicated  utility equation.
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Final Transport Model

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error
BEVEST -.39555* 0.238 BEVEST -0,253 0.275

BNIGHST -.39207* 0.204 BNIGHST 0,197 0.234
BRDAYST -1.13729*** 0.264 BRDAYST -1.026*** 0.313

BRWEEKST -.45827* 0.265 BRWEEKST -0 943*** 0.333
BPRIVST .58887*** 0.191 BPRIVST 0.522** 0.232

BGARDST .63955*** 0.228 BGARDST 1.090*** 0.245
CALERT 2.05158*** 0.585 CALERT -1.258** 0.621
BEVEAL 0.224 0.153 BEVEAL -0.308 0.208

BNIGHAL 0.043 0,172 BNIGHAL -0.064 0.219
BRDAYAL -.52625*** 0.153 BRDAYAL -0.387* 0.200

BRWEEKAL -0.064 0.177 BRWEEKAL -0.087 0.249
BPRIVAL 0.128 0.170 BPRIVAL 0.158 0.226

BGARDAL .64647*** 0.163 BGARDAL 0.547** 0.223
BTRAMAL -.58628*** 0.189 BTRAMAL 0,619** 0.252
TRAINAL 0.128 0.223 TRAINAL 1,092*** 0.244
BCARAL 0.224 0.145 BNIAL 0,611*** 0.232

BFREQAL -.16610* 0.086 BCOMMAL -0,170 0.234
BMORNAL -0.114 0.188 BCOLLAL 1 091*** 0.344

BDAAL -.50705*** 0.176 BOTHAL 0,829** 0.324
BEVAL -.60490*** 0.165 BLEAPAL 0,445** 0.214

BCOMMAL -.51240** 0.250 CRR -2 430*** 0.694
BCOLLAL -1.15420*** 0.280 BEVERR 0,017 0.253
BOTHAL -.80813*** 0.272 BNIGHRR -0,174 0.264

CRR 0.808 0,642 BRDAYRR -0.416 0.278
BEVERR -0.081 0.184 BRWEEKRR 0.022 0.231

BNIGHRR -0.170 0.180 BPRIVRR -0.099 0.258
BRDAYRR -.86050*** 0.198 BGARDRR 0.903*** 0.261

BRWEEKRR -0.223 0.164 BTRAMRR 0.559* 0.287
BPRIVRR -0.165 0.183 TRAINRR 0.597** 0.282

BGARDRR .39851** 0.183 BCOMMRR 0.419 0.260
BTRAMRR -.48435** 0.208 BCOLLRR 0.885** 0.403
TRAINRR 0.301 0.239 BOTHRR 0.728* 0.373
BFREQRR -0.008 0.093 BLEAPRR 0.696*** 0.246
BDUBRR 0.277 0.178 CNONE -5.195*** 0.894

BMORNRR -0.090 0.207 BCARNO 0.511 0.415
BDARR -.37119* 0.191 BDUBNO 1.396*** 0.403
BEVRR -0.270 0.182 BNIGHTNO 1.166** 0.467

BCOMMRR -0.425 0.275 BCOMMNO -0.295 0.495
BCOLLRR -.75427** 0.304 BCOLLNO 1.390** 0.541
BOTHRR -.95590*** 0.312 BOTHNO 0.249 0.679
CNONE -.98547** 0.500

BDAYNO -0.309 0.315
BCOMMNO -.65009* 0.394
BCOLLNO -1.33813*** 0.507
BOTHNO -0.484 0.473
BLEAPNO .64766** 0.312
BSNSNO -.33446** 0.156

*** **, * denote significance at the 99%, 95%, 90% level respectively.
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Female Respondents Male Respondents
Log Likelihood Log Likelihood
Constants only -1523.798 Constants only -907.352

This model -1421.206 This model -828.400

Pseudo -  R2 0.067 Pseudo -  R2 0.087
Adjusted Pseudo -  R2 0.056 Adjusted Pseudo -  R2 0.071

AIC 2936.400 AIC 1736.800

/■ = 205.185, degrees o f  freedom = 44, p  = 0.000
=157.904 , degrees offreedom = 37, p  =

oooo

Demographic Variables

Demographic variables Female Respondents Male Respondents
Age ALERT***, RR**, NONE*** NONE***

Highest level o f education - ALERT*

Income (indicator variable)
30,000 or less p. a. Reference Reference

30,001 -  70,000 p.a. ALERT*** NONE**
70,001 or more p.a. ALERT***, RR***. NONE*** ALERT***

Rather not divulge income ALERT**, NONE** ALERT**

County (indicator variable):

Dublin Reference Reference

Outside Dublin - NONE*

Area Type (indicator variable):

Rural Reference Reference

Urban - -

Suburban ALERT***, RR*** NONE**
***, **, * denote sign ificance o f  the corresponding  dem ographic  variable a t the 99%, 95%  or  
90%  level, respectively, in the ind ica ted  equation.
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Final Demographic Model

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error
BEVEST -0.381 0.233 BEVEST -0.132 0.270

BNIGHST -0.341* 0.203 BNIGHST 0.190 0.228
BRDAYST -1.005*** 0.260 BRDAYST -1.101*** 0.306

BRWEEKST -0.380 0.264 BRWEEKST -0 954*** 0.325
BPRIVST 0.584*** 0.189 BPRIVST 0.542** 0.228

BGARDST 0.587*** 0.224 BGARDST 1.015*** 0.238
CALERT -1.041** 0.505 CALERT 0.404 0.498
BEVEAL 0.208 0.153 BEVEAL -0.454** 0.207

BNIGHAL 0.077 0.172 BNIGHAL -0.103 0.218
BRDAYAL -0 492*** 0.152 BRDAYAL -0.402** 0.199

BRWEEKAL -0.026 0.178 BRWEEKAL -0.132 0.246
BPRIVAL 0.168 0.170 BPRIVAL 0.270 0.225

BGARDAL 0.615*** 0.162 BGARDAL 0.454** 0.221
BAGEAL 0.166** 0.065 BEDLEVAL -0.101** 0.041
BINC2A 0.570*** 0.188 BINC2A -0.047 0.180
BINC3A 0.837** 0.370 BINC3A 1 109*** 0.298

BRATNOA 0.314 0.227 BRATNOA 0.685*** 0.254
BURBANAL 0.245 0.228 CRR -0.719 0.463
BSUBUAL 0.600*** 0.222 BEVERR 0.002 0.249

CRR -0.752 0.539 BNIGHRR -0.176 0.262
BEVERR -0.115 0.183 BRDAYRR -0.476* 0.277

BNIGHRR -0.190 0.179 BRWEEKRR -0.062 0.228
BRDAYRR -0.846*** 0.197 BPRIVRR -0.111 0.255

BRWEEKRR -0.197 0.163 BGARDRR 0.879*** 0.259
BPRIVRR -0.163 0.182 CNONE 0.181 0.853

BGARDRR 0.428** 0.182 BAGENO -0 444*** 0.134
BAGERR 0.126* 0.072 BOUTERNO 0.433 0.407
BINC2R 0.173 0.208 BURBANO -0.200 0.526
BINC3R 1.132*** 0.377 BSUBUNO -0.972* 0.580

BRATNOR -0.032 0.255
BURBANRR 0.116 0.254
BSUBURR 0.530** 0.245

CNONE -4.183*** 0.691
BAGENO 0.515*** 0.119
BINC2N -1.270*** 0.478
BINC3N 1.513*** 0.456

BRATNON -2.107*** 0.765
***, **, * denote significance at the 99%, 95%, 90%  level respectively.

Female Respondents Male Respondents
Log Likelihood Log Likelihood
Constants only -1523.798 Constants only -907.352

This model -1414.320 This model -848.324

Pseudo -  R2 0.072 Pseudo -  R2 0.065
Adjusted Pseudo -  R2 0.063 Adjusted Pseudo -  R2 0.053

AIC 2902.600 AIC 1754.600
=218.957, degrees o f  freedom =34, p  =0.000 =118.056, degrees o f  freedom =26, p  =0.000
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Privacy Variables

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error
BEVEST -0.334 0.230 BEVEST -0.138 0.268

BNIGHST -0.383* 0 . 2 0 0 BNIGHST 0.205 0.227
BRDAYST -1.030*** 0.256 BRDAYST -1.019*** 0.304

BRWEEKST -0.379 0.260 BRWEEKST -0.904*** 0.324
BPRIVST 0.554*** 0.187 BPRIVST 0.524** 0.226

BGARDST 0.547** 0 .2 2 1 BGARDST Q 9 9 5 * + + 0.236
CALERT 0.456 0.361 CALERT 0.116 0.450
BEVEAL 0.244 0.151 BEVEAL -0.409** 0.203

BNIGHAL 0.049 0.169 BNIGHAL -0.080 0.213
BRDAYAL -0.517*** 0.150 BRDAYAL -0.357* 0.195

BRWEEKAL -0.050 0.175 BRWEEKAL -0.131 0.242
BPRIVAL 0.146 0.167 BPRIVAL 0.265 0 . 2 2 0

BGARDAL 0.651*** 0.160 BGARDAL 0.470** 0.217
PRIVACYA -0.456** 0.216 PRIVACYA 0.247 0.335

CRR 0.303 0.370 CRR -0.684 0.463
BEVERR -0.107 0.182 BEVERR 0.041 0.250

BNIGHRR -0.179 0.179 BNIGHRR -0.179 0.260
BRDAYRR -0.838*** 0.196 BRDAYRR -0.476* 0.276

BRWEEKRR - 0 . 2 0 2 0.163 BRWEEKRR -0.053 0.226
BPRIVRR -0.165 0.182 BPRIVRR -0.094 0.255

BGARDRR 0.417** 0.181 BGARDRR 0.875*** 0.257
PRIVACYR -0.463* 0.247 PRIVACYR 0.009 0.398

CNONE -1.843*** 0.334 CNONE -2.153*** 0.405
PRIVACYN -0.293 0.441 PRIVACYN -0.957 1.050

Female Respondents Male Respondents
Log Likelihood Log Likelihood
Constants only -1523.798 Constants only -907.352

This model -1462.299 This model -870.008

Pseudo -  R2 0.040 Pseudo -  R2 0.041
Adjusted Pseudo -  R2 0.035 Adjusted Pseudo -  R2 0.031

AIC 2972.600 AIC 1788.000
= 122.999, degrees o f freedom = 21, p -= 0.000 /■’ = 74.688, degrees o f  freedom = 21, p = 0.000
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Transport Variables

T ransport V ariables Female Respondents M ale Respondents
The public transport mode used most 

frequently (indicator variable):
Bus Reference Reference

Train - ALERT***, RR**
Tram - ALERT***, RR*

Access to a car - NONE*
Frequency o f public transport use RR**, NONE** RR**

Destination is Dublin City NONE* NONE***
Uses public transport in the:

Morning RR** ALERT**, RR**
Daytime ALERT** RR*
Evening - -

Night - ALERT***, RR*, NONE**
Most common purpose o f public 

transport based trips (indicator variable):
Leisure Reference Reference

CommuUng to work RR*** NONE*** RR *
Commuting to College or University ALERT***, RR***, NONE** NONE***

Other - NONE**
Respondent uses a LEAP card ALERT***, RR**, NONE** ALERT*. RR**

Impact on sense o f safety o f posting 
location on SNS - RR**

***, **, * denote significance o f  the transport variable at the 99%, 95%  o r  90%  level, 
respectively, in the indicated  utility equation.
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Final Transport Model

Female Respondents Male Respondents

Variable Coefficient Standard Error Variable Coefficient Standard
Error

BEVEST -0.364 0.222 BEVEST 0.208 0.258
BNIGHST -0.179 0.188 BNIGHST 0.110 0.235
BRDAYST -.82610*** 0.243 BRDAYST 0.016 0.306

BRWEEKST -.52082** 0.255 BRWEEKST 0.115 0.326
BPRIVST -0.262 0.185 BPRIVST -0.152 0.230

BGARDST .55827*** 0.199 BGARDST 0.553** 0.248
CALERT .75920** 0.374 CALERT -0.645 0.596
BEVEAL -0.173 0.168 BEVEAL -0.260 0.216

BNIGHAL -.36048** 0.171 BNIGHAL -0.442** 0.223
BRDAYAL -97601*** 0.169 BRDAYAL -0.188 0.224

BRWEEKAL -0.208 0.194 BRWEEKAL 0.235 0.258
BPRIVAL 0.176 0.189 BPRIVAL -0.397 0.242

BOARDAL .82160*** 0.181 BGARDAL 0.161 0.229
BDAAL -.33354*** 0.122 BTRAMAL 0.681*** 0.252

BCOMMAL -0.069 0.193 TRAINAL 0.601** 0.242
BCOLLAL -.67053*** 0.229 BMORNAL 0.641*** 0.191
BOTHAL 0.050 0.269 BNIAL 0.945*** 0.300
BLEAPAL -.41954** 0.173 BLEAPAL 0.565*** 0.203

CRR -0.333 0.509 CRR -2 169*** 0.730
BEVERR 0.038 0.189 BEVERR 0.139 0.249

BNIGHRR 0.123 0.186 BNIGHRR -0.340 0.250
BRDAYRR -.69125*** 0.198 BRDAYRR -0.504** 0.257

BRWEEKRR -0.186 0.167 BRWEEKRR 0.052 0.228
BPRIVRR -0.026 0.185 BPRIVRR 0.444* 0.242

BGARDRR .66582*** 0.193 BGARDRR 0.915*** 0.260
BFREQRR 0.048 0.072 BTRAMRR 0.476* 0.285

BMORNRR -0.055 0.151 TRAINRR 0.479* 0.266
BCOMMRR -.46378* 0.246 BFERQRR -0.212** 0.085
BCOLLRR -0.431 0.270 BMORNRR 0.423* 0.246
BOTHRR -0.249 0.291 BDARR 0.403** 0.194
BLEAPRR -0.106 0.190 BNIRR 0.603* 0.3.30

CNONE -1.864 1.176 BCOMMRR 0.305 0.235
BFREQNO -0.328 0.220 BCOLLRR 0.348 0.317
BDUBNO 1.33235* 0.764 BOTHRR -0.011 0.290

BCOMMNO -2.70504*** 0.891 BLEAPRR 0 94'^*** 0.253
BCOLLNO -3.04298*** 1.139 BSNSRR 0.265** 0.122
BOTHNO -0.158 0.553 CNONE -5 419*** 1.065
BLEAPNO -0.189 0.488 BCARNO -0.307 0.595

BDUBNO 2 140*** 0.546
BNIGHTNO 1.714** 0.668
BCOMMNO -0.492 0.853
BCOLLNO 2.051*** 0.687
BOTHNO 0.915 0.696

***, **, * denote significance at the 99%, 95%, 90% level respectively.

Female Respondents Male Respondents
Log Likelihood Log Likelihood
Constants only -1515.133 Constants only -889.722
This model -1404.457 This model -820.227

Pseudo -  R2 0.073 Pseudo -  R2 0.078
Adjusted Pseudo -  R2 0.064 Adjusted Pseudo -  R2 0.060
AIC 2884.900 AIC 1726.500
/■ = 221.351, decrees o f  freedom = 35, p = 0.000 =138.989, decrees o f  freedom =40. p = 0.000
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Demographic Variables

Demographic variables Female Respondents M ale Respondents
Age NONE** ALERT*, RR*, NONE**

Highest level o f education - RR*
Income (indicator variable)

30,000 or less p.a. Reference Reference
30,001 -  70,000 p.a. ALERT* NONE***
70,001 or more p.a. - -

Rather not di\nilge income ALERT** -

County (indicator variable):
Dublin Rrference Reference

Outside Dublin - ALERT***, RR***, NONE***
Area Type (indicator variable):

Rural Reference Reference
Urban - NONE*

Suburban ALERT** NONE***
***, ** * denote significance o f  the corresponding dem ographic variable a t the 99%, 95%  or
90%  level, respectively, in the indicated  equation.

Final Demographic Model

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error
BEVEST -0.347 0.221 BEVEST 0.197 0.255

BNIGHST -0.198 0.185 BNIGHST 0.084 0.231
BRDAYST -0.786*** 0.242 BRDAYST 0.131 0.301

BRWEEKST -0.396 0.253 BRWEEKST 0.192 0.317
BPRIVST -0.268 0.184 BPRIVST -0.133 0.228

BGARDST 0.637*** 0.197 BGARDST 0.600** 0.248
CALERT 0.045 0.388 CALERT 0.309 0.540
BEVEAL -0.155 0.167 BEVEAL -0.214 0.211

BNIGHAL -0.385** 0.171 BNIGHAL -0.395* 0.220
BRDAYAL -0.920*** 0.168 BRDAYAL -0.101 0.219

BRWEEKAL -0.142 0.192 BRWEEKAL 0.233 0.252
BPRIVAL 0.190 0.188 BPRIVAL -0.429* 0.237

BGARDAL 0.808*** 0.181 BGARDAL 0.098 0.226
BINC2A 0.239* 0.136 BAGEAL 0.102 0.063
BINC3A -0.211 0.210 BOUTERAL 0.879*** 0.222

BRATNOA -0.376** 0.169 CRR -0.407 0.593
BURBANAL 0.294 0.192 BEVERR 0.119 0.246
BSUBUAL 0.436** 0.184 BNIGHRR -0.357 0.246

CRR -0.383 0.344 BRDAYRR -0.505** 0.253
BEVERR 0.032 0.189 BRWEEKRR 0.064 0.222

BNIGHRR 0.098 0.186 BPRIVRR 0.455* 0.239
BRDAYRR -0.676*** 0.198 BGARDRR 0.883*** 0.254

BRWEEKRR -0.172 0.166 BAGERR 0.114* 0.068
BPRIVRR 0.024 0.183 BEDLERR -0.071* 0.042

BGARDRR 0.689*** 0.192 BOUTERR 0.791*** 0.239
CTMONE -4.033*** 0.775 CNONE 0.182 1.024

BAGENO 0.252* 0.132 BAGENO -0.370** 0.178
BINC2N -1.608** 0.657
BINC3N -1.134 1.066

BRATNON -1.420* 0.801
BNOTDUBN 1.732*** 0.549
BURBANO -0.098 0.642
BSUBUNO -0.971 0.683

*** ** * denote significance a t the 99%, 95%, 90%  level respectively.
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Female Respondents Male Respondents
Log Likelihood Log Likelihood
Constants only -1515.133 Constants only -889.722

This model -1423.628 This model -842.143

Pseudo -  R2 0.060 Pseudo -  R2 0.054
Adjusted Pseudo -  R2 0.054 Adjusted Pseudo -  R2 0.040

AIC 2901.300 AIC 1754.300
]C =183.009, degrees o f  freedom = 24, p  = 0.000 /■ =95.157, degrees o f  freedom = 30, p  = 0.000

Privacy Variables

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error
BEVEST -0.351 0.221 BEVEST 0.162 0.250

BNIGHST -0.185 0.185 BNIGHST 0.040 0.228
BRDAYST -0.817*** 0.242 BRDAYST 0.064 0.296

BRWEEKST -0.440* 0.253 BRWEEKST 0.184 0.313
BPRIVST -0,284 0.184 BPRIVST -0.143 0.225

BGARDST 0.610*** 0.197 BGARDST 0.628*** 0.243
CALERT 0.296 0.355 CALERT 0.965** 0.442
BEVEAL -0.159 0.166 BEVEAL -0.205 0.210

BNIGHAL -0.364** 0.170 BNIGHAL -0.409* 0.218
BRDAYAL -0.898*** 0.167 BRDAYAL -0.064 0.217

BRWEEKAL -0.117 0.191 BRWEEKAL 0.287 0.251
BPRIVAL 0.216 0.187 BPRIVAL -0.414* 0.236

BGARDAL 0.835*** 0.180 BGARDAL 0.091 0.224
PRIVACYA -0.056 0.213 PRIVACYA -0.036 0.326

CRR -0.367 0.345 CRR -0.003 0.434
BEVERR 0.034 0.189 BEVERR 0.117 0.244

BNIGHRR 0.091 0.186 BNIGHRR -0.353 0.243
BRDAYRR -0.662*** 0.197 BRDAYRR -0.470* 0,252

BRWEEKRR -0.141 0.166 BRWEEKRR 0.052 0.220
BPRIVRR 0.014 0.183 BPRIVRR 0.482** 0.236

BGARDRR 0.710*** 0.192 BGARDRR 0.920*** 0.253
PRIVACYR -0.646** 0.26! PRIVACYR -0.340 0.383

CNONE -2.765*** 0.329 CNONE -2.046*** 0.406
PRIVACYN -0.161 0.562 PRIVACYN 0.118 0.785

Female Respondents Male Respondents
Log Likelihood Log Likelihood
Constants only -1515.133 Constants only -889.722

This model -1431.202 This model -868.526

Pseudo -  R2 0.055 Pseudo -  R2 0.024
Adjusted Pseudo -  R2 0.050 Adjusted Pseudo -  R2 0.013

AIC 2910.400 AIC 1785.100
/■ = 167.862, degrees o f  freedom = 21, p = 0.000 /■’ = 42.393, degrees o f  freedom = 21, p = 0.004
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Appendix K: Full Models Containing Full Sample
Final model with full sample including Lexicographic respondents Scenario 1

Feinale Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error

Standard CCTV (Type A) Standard CCTV (Type A)
BEVEST -0.383* 0.215 BEVEST -0.075 0.270

BNIGHST -0.509** 0.210 BNIGHST -0.105 0.258
BRDAYST -0.883*** 0.253 BRDAYST -1 l'?4*** 0.312

BRWEEKST -0.380 0.268 BRWEEKST -0.942*** 0.332
BPRIVST 0.019 0.184 BPRIVST -0.390 0.239

BGARDST 0.743*** 0.201 BGARDST 0.740*** 0.244
CCTV witli Alerts (Type B) CCTV with Alerts (Type B)

CALERT 0.560 0.561 CALERT 0.043 0.739
BEVEAL -0.074 0.161 BEVEAL 0.434* 0.224

BNIGHAL 0.145 0.165 BNIGHAL 0.530** 0.226
BRDAYAL -0.556*** 0.157 BRDAYAL -0.015 0.216

BRWEEKAL -0.191 0.177 BRWEEKAL 0.217 0.245
BPRIVAL -0.139 0.172 BPRIVAL 0.140 0.233

BOARDAL 0 492**+ 0.165 BGARDAL 0.808*** 0.226
BMORNAL -0.220 0.176 BTRAMAL 1.102*** 0.289
BCOMMAL -0.316 0.211 TRAINAL 0.680*** 0.249
BCOLLAL -0.842*** 0.274 BFREQAL -0.100 0.076
BOTHAL -0.767*** 0.274 BDUBAL -0.629** 0.300
BAGEAL 0.075 0.071 BCOMMAL 0.367 0.273
BEDLA -0.033 0.030 BCOLLAL 1 124*** 0.408
CCTV with Route Reconstniction (Type C) BOTHAL -0.018 0.387
CRR -0.667 0.644 BSNSAL -0.318*** 0.111

BEVERR 0.134 0.173 BINC2A -0.321 0.245
BNIGHRR 0.454** 0.179 BINC3A 1 649*** 0.448
BRDAYRR -0.587*** 0.184 BRATNOA -0.071 0.358

BRWEEKRR -0.060 0.155 BURBANAL -0.596* 0.313
BPRIVRR -0.167 0.173 BSUBUAL -0.549* 0.323

BGARDRR 0.389** 0.170 BNOTDUBA 0.663** 0.260
BFREQRR 0.062 0.069 CCTV with Route Reconstruction (Type C)

BMORNRR -0.398** 0.187 CRR -1.239** 0.588
BCOMMRR -0.383 0.250 BEVERR -0.286 0.245
BCOLLRR -0.166 0.299 BNIGHRR -0.149 0.254
BOTHRR -0.396 0.280 BRDAYRR -0.788*** 0.266
BAGERR 0.118 0.076 BRWEEKRR -0.172 0.217

BURBANRR 0.195 0.218 BPRIVRR -0.631*** 0.242
BSUBURR 0.292 0.210 BGARDRR 0.445* 0.246

BNOTDUBR -0.337** 0.152 BTRAMRR 1 494*** 0.303
No CCTV TRAINRR 0.717** 0.289

CNONE -4.426*** 1.197 BCARRR 0.407* 0.211
BTRAMNO 0.110 0.336 BDUBRR -0.809** 0.316
BTRAINON -1.779** 0.745 BMORNRR 0.258 0.193
BDUBNONE -0.722** 0.341 BCOMMRR 1.021*** 0.277
BCOMMNO -1 '^24*** 0.471 BCOLLRR 1 520*** 0.425
BCOLLNO 0.308 0.502 BOTHRR 1.311*** 0.369
BOTHNO 0.325 0.434 BINC2R -0.505* 0.267

BLEAPNO 0.718** 0.322 BINC3R 0.686 0.513
BSNSNO -0.198 0.161 BRATNOR 0.055 0.372
BAGENO 0 479*** 0.141 BNOTDUBR 0.983*** 0.262
BINC2N -.70897** 0.350 No CCTV
BINC3N 0.520 0.459 CNONE 1.186 1.180

BRATNON -2 497*** 0.759 BCARNO -1 55"?*** 0.404
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BNOTDUBN -0.537 0.390 BFREQNO -0.098 0.175
BURBANO 1.712** 0.791 BDUBNO -1.755*** 0.443
BSUBUNO 1.532** 0.781 BNIGHTNO -1.056 0.785

BCOMMNO 0.293 0.472
BCOLLNO 0.646 0.618
BOTHNO -0.775 0.948

BLEAPNO 0.870** 0.421
BINC2N 0.876* 0.520
BINC3N 2.702*** 0.715

BRATNON 1.266** 0.616
BNOTDUBN -0.125 0.511
BURBANO -2.261*** 0.561
BSUBUNO -2.929*** 0.639
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Final model with full sample including Lexicographic respondents Scenario 2

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error

Standard CCTV (Type A) Standard CCTV (Type A)
BEVEST -0.409* 0.240 BEVEST -0.240 0.277

BNIGHST -0.322 0.208 BNIGHST 0.206 0.235
BRDAYST -1.050*** 0.268 BRDAYST -1 092*** 0.316

BRWEEKST -0.420 0.270 BRWEEKST -0.993*** 0.335
BPRIVST 0.602*** 0.194 BPRIVST 0.554** 0.233

BGARDST 0.648*** 0.230 BGARDST 1.115*** 0,246
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT 1.433** 0.726 CALERT -0.319 0,523
BEVEAL 0.197 0.155 BEVEAL -0.350 0,213

BNIGHAL 0.079 0.175 BNIGHAL -0.105 0,224
BRDAYAL -0.516*** 0.155 BRDAYAL -0.455** 0,206

BRWEEKAL -0.048 0.180 BRWEEKAL -0.107 0,254
BPRIVAL 0.153 0.173 BPRIVAL 0.186 0,231

BGARDAL 0.618*** 0.165 BGARDAL 0.545** 0,229
BTRAMAL -0.579*** 0.197 BTRAMAL 0.667*** 0,259
TRAINAL 0.124 0.231 TRAINAL 1.146*** 0,250
BCARAL 0.091 0.156 BNIAL 0.766*** 0,239

BFREQAL -0.185** 0.089 BCOMMAL -0.045 0,241
BMORNAL -0.095 0.193 BCOLLAL 0.989*** 0,363

BDAAL -0.505*** 0.180 BOTHAL 0.909*** 0,331
BEVAL -0.688*** 0.172 BLEAPAL -0.425* 0,224

BCOMMAL -0.559** 0.257 BEDLEVAL -0.075* 0,045
BCOLLAL -1.063*** 0.302 BINC2A 0.015 0,201
BOTHAL -0.723*** 0.277 BINC3A 1 291*** 0,307
BAGEAL 0.053 0.078 BRATNOA 0.643** 0,265
BINC2A 0.609*** 0.199 CCTV with Route Reconstniction (Type C)
BINC3A 0.851** 0.387 CRR -1,057** 0.494

BRATNOA 0,356 0.243 BEVERR -0,023 0.253
BURBANAL 0.168 0.244 BNIGHRR -0.190 0.266
BSUBUAL 0.567** 0.235 BRDAYRR -0.425 0.279
PRIVACYA -0.288 0.222 BRWEEKRR 0.017 0.233

CCTV with Route Reconstruction (Type C) BPRIVRR -0.006 0.282
CRR 0.487 0.795 BGARDRR 0.906*** 0.263

BEVERR -0.102 0.185 BTRAMRR 0.614** 0.291
BNIGHRR -0.166 0.181 TRAINRR 0.568** 0.284
BRDAYRR -0.864*** 0,198 BCOMMRR 0.453* 0.261

BRWEEKRR -0.220 0,165 BCOLLRR 0.945** 0.408
BPRIVRR -0.186 0.185 BOTHRR 0.733** 0.374

BGARDRR 0.402** 0.184 BLEAPRR -0.718*** 0.249
BTRAMRR -0.560*** 0.215 No CCTV
TRAINRR 0.271 0.246 CNONE 1.045 1.155
BFREQRR -0.015 0.096 BCARNO -0.492 0.433
BDUBRR 0.242 0.181 BDUBNO -1.362*** 0.440

BMORNRR -0.032 0.212 BNIGHTNO 1.422*** 0.495
BDARR -0.337* 0.194 BCOMMNO -0.505 0.505
BEVRR -0.348* 0.189 BCOLLNO 0.656 0.617

BCOMMRR -0.489* 0.282 BOTHNO 0.158 0.698
BCOLLRR -0.699** 0.328 BAGENO -0.327** 0.157
BOTHRR -0.847*** 0.317 BNOTDUBN 0.065 0.439
BAGERR 0.022 0.085 BURBANO -0.497 0.603
BINC2R 0.181 0.216 BSUBUNO -1.422** 0.641
BINC3R 1.109*** 0.390

BRATNOR -0.077 0.268
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BURBANRR 0.106 0.270
BSUBURR 0.521** 0.258
PRIVACYR -0.289 0.250

No CCTV
CNONE - T l 4J + 0.869

BDAYNO -0.333 0.325
BCOMMNO -0.810* 0.444
BCOLLNO -0.562 0.557
BOTHNO -0.448 0.487

BLEAPNO 0.894*** 0.344
BSNSNO -0.358** 0.168
BAGENO 0 544*++ 0.135
BINC2N -1.415*** 0.489
BINC3N 1.196** 0.499

BRATNON -2 10*** 0.775
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Final model with full sample including Lexicographic respondents Scenario 3

Female Respondents Male Respondents
Variable Coefficient Standard Error Variable Coefficient Standard Error

Standard CCTV (Type A) Standard CCTV (Type A)
BEVEST -0.360 0.223 BEVEST 0.273 0.265

BNIGHST -0.178 0.189 BNIGHST 0.196 0.241
BRDAYST -0.804*** 0.244 BRDAYST 0.078 0.311

BRWEEKST -0.498* 0.256 BRWEEKST 0.151 0.331
BPRIVST -0.278 0.185 BPRIVST -0.158 0.235

BGARDST 0.553*** 0.200 BGARDST 0.519** 0.255
CCTV with Alerts (Type B) CCTV with Alerts (Type B)

CALERT 0.448 0.414 CALERT -0.331 0.599
BEVEAL -0.175 0.169 BEVEAL -0.284 0.217

BNIGHAL -0.367** 0.173 BNIGHAL -0.442** 0.225
BRDAYAL -0 941*** 0.171 BRDAYAL -0.234 0.226

BRWEEKAL -0.199 0.196 BRWEEKAL 0.194 0.259
BPRIVAL 0.146 0.191 BPRIVAL -0.398 0.243

BOARDAL 0.794*** 0.183 BGARDAL 0.184 0.232
BDAAL -0.282** 0.124 BTRAMAL 0.926*** 0.263

BCOMMAL -0.085 0.195 TRAINAL 0.395 0.249
BCOLLAL -0.628*** 0.232 BMORNAL 0.760*** 0.198
BOTHAL 0.049 0.270 BNIAL 0.996*** 0.304

BLEAPAL -0.427** 0.176 BLEAPAL -0.425** 0.211
BINC2A 0.211 0.139 BAGEAL 0.103 0.068
BINC3A -0.223 0.217 BNOTDUBA 1.091*** 0.237

BRATNOA -0.320* 0.171 CCTV with Route Reconstruction (Type C)
BURBANAL 0.269 0.199 CRR -1.226 0.817
BSUBUAL 0.422** 0.188 BEVERR 0.136 0.252

CCTV with Route Reconstruction (Type C) BNIGHRR -0.435 0.269
CRR -0.301 0.514 BRDAYRR -0.531** 0.259

BEVERR 0.062 0.191 BRWEEKRR 0.067 0.231
BNIGHRR 0.110 0.187 BPRIVRR 0.393 0.245
BRDAYRR -0.704*** 0.199 BGARDRR 0.870*** 0.262

BRWEEKRR -0.155 0.169 BTRAMRR 0.753** 0.298
BPRIVRR -0.002 0.186 TRAINRR 0.288 0.271

BGARDRR 0.666*** 0.194 BFERQRR -0.198** 0.088
BFREQRR 0.050 0.073 BMORNRR 0.521** 0.252
BMORNRR -0.058 0.153 BDARR 0.360* 0.196
BCOMMRR -0.468* 0.249 BNIRR 0.660** 0.333
BCOLLRR -0.385 0.273 BCOMMRR 0.394 0.246
BOTHRR -0.208 0.292 BCOLLRR 0.569 0.360

BLEAPRR -0.071 0.192 BOTHRR -0.052 0.293
PRIVACYR -0.626*** 0.220 BLEAPRR -0.764*** 0.264

No CCTV BSNSRR 0.174 0.125
CNONE -2.301* 1.340 BAGERR 0.159* 0.082

BFREQNO -0.332 0.221 BEDLERR -0.036 0.048
BDUBNO 1.319* 0.765 BNOTDUBR 0.981*** 0.258

BCOMMNO -2.673*** 0.892 No CCTV
BCOLLNO -2.929** 1.156 CNONE 0.068 1.607
BOTHNO -0.180 0.553 BCARNO 0.477 0.618
BLEAPNO -0.133 0.490 BDUBNO -1.984*** 0.633
BAGENO 0.088 0.148 BNIGHTNO 1 949*** 0.737

BCOMMNO -0.628 0.939
BCOLLNO 1.160 0.844
BOTHNO 0.816 0.765
BAGENO -0.303 0.229
BINC2N -0.772 0.815
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BINC3N -0.194 1.142
BRATNON -0.836 0.874

BNOTDUBN 1.182* 0.634
BURBANO 0.190 0.795
BSUBUNO -1.186 0.818

355



Appendices

Appendix L: Cross-tabulations of SNS Use and

Demographic variables from Chapter 7
Socio-demographic variables and SNS usage

1. Cross-tabulation o f SNS use and Income

Total
SNS use

Total
No SNS Use SNS

Less than €10,000
Count 8 46 54

% within Income 14.8 85.2 100.0

€10,001-€30,000
Count 12 115 127

% within Income 9.4 90.6 100.0

€30,001-€50,000
Count 12 101 113

% within Income 10.6 89.4 100.0

€50,001-€70,000
Count 5 53 58

% within Income 8.6 91.4 100.0

€70,001-€90,000 Count 2 26 28
% within Income 7.1 92.9 100.0

€90,001-€100,000 Count 0 5 5
% within Income 0.0 100.0 100.0

€100,001 or higher Count 0 12 12
% within Income 0.0 100.0 100.0

I d rather not say
Count 6 66 72

% within Income 8.3 91.7 100.0

Total
Count 45 424 469

% within Income 9.6 90.4 100.0
a. Likelihood Ratio= 5.458, degrees o f  freedom  = 7, p-valtie  =  0.776.
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2. Cross-tabulation o f SNS use and Current Employment Status

Current Employment 
Status

SNS use
Total

No SNS Use SNS

Other

Count 2 15 17
% within Current 

Employment
11.8 88.2 100.0

% within SNS use 4.4 3.5 3.6

Working for Payment 
or Profit

Count 21 210 231
% within Current 

Employment
9.1 90.9 100.0

% within SNS use 46.7 49.5 49.3

Unemployed or looking 
for 1st regular job

Count 5 43 48
% within Current 

Employment
10.4 89.6 100.0

% within SNS use 11.1 10.1 10.2

Student or Pupil

Count 3 67 70
% within Current 

Employment
4.3 95.7 100.0

% within SNS use 6.7 15.8 14.9

Looking after home or 
family

Count 9 44 53
% within Current 

Employment
17.0 83.0 100.0

% within SNS use 20.0 10.4 11.3

Retired or unable to 
work

Count 5 45 50
% within Current 

Employment
10.0 90.0 100.0

% within SNS use 11.1 10.6 10.7

Total

Count 45 424 469
% within Current 

Employment
9.6 90.4 100.0

% within SNS use 100.0 100.0 100.0
Likelihood Ratio =~- 5.788, degrees o f  freedom = 5, p-value = 0.325

3. Cross-tabulation o f SNS use and County o f residence

County of Residence
SNS use Total

No SNS Use SNS

Dublin
Count 29 310 339

% within County 8.6 91.4 100.0
% within SNS use 64.4 73.1 72.3

Kildare
Count 6 34 40

% within County 15.0 85.0 100.0
% within SNS use 13.3 8.0 8.5

Louth
Count 1 20 21

% within County 4.8 95.2 100.0
% within SNS use 2.2 4.7 4.5

Meath
Count 5 33 38

% within County 13.2 86.8 100.0
% within SNS use 11.1 7.8 8.1

Wicklow
Count 4 27 31

% within County 12.9 87.1 100.0
% within SNS use 8.9 6.4 6.6

Total
Count 45 424 469

% within County 9.6 90.4 100.0
% within SNS use 100.0 100.0 100.0

Like/ihood Ratio = 3.150, degrees o f  freedom  =  4, p-value = 0.533
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4. Cross-tabulation o f SNS use and Area Type

Area Type SNS Use TotalNo SNS Has SNS

Urban
Count 20 166 186

% within Area type 10.8 89.2 100.0
% within SNS use 44.4 39.2 39.7

Suburban
Count 20 208 228

% within Area type 8.8 91.2 100.0
% within SNS use 44.4 49.1 48.6

Rural
Count 5 50 55

% within Area type 9.1 90.9 100.0
% within SNS use 11.1 11.8 11.7

Total
Count 45 424 469

% within Area type 9.6 90.4 100.0
% within SNS use 100.0 100.0 100.0

X  = 0.482, degrees o f freedom = 2, p-value =0.786
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Appendix M: Cross-tabulations Demographic

Variables and App Attributes from Chapter 8
Battery Consuinption

Total
Age

It would make me 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to 

buy the app

15-24

Count 57 11 4 72
% within Age 79.2 15.3 5.6 100.0

% within Battery 
Consumption 20.3 8.4 7.7 15.5

25-34

Count 78 20 16 114
% within Age 68.4 17.5 14.0 100.0

% within Battery 
Consumption

27.8 15.3 30.8 24.6

35-44

Count 70 42 12 124
% within Age 56.5 33.9 9.7 100.0

% within Battery 
Consumption

24.9 32.1 23.1 26.7

45-54

Count 40 31 12 83
% within Age 48.2 37.3 14.5 100.0

% within Battery 
Consumption 14.2 23.7 23.1 17.9

55 or 
over

Count 36 27 8 71
% within Age 50.7 38.0 I I .3 100.0

% within Battery 
Consumption

12.8 20.6 15.4 15.3

Total

Count 281 131 52 464
% within Age 60.6 28.2 11.2 100.0

% within Battery 
Consumption 100.0 100.0 100.0 100.0

X  = 27.913; degrees o f  freedom = 8; p-value = 0.000

Communication by SNS

TotalIt would make me 
less likely to buy 

the app

It would not affect 
my decision

It would make me 
more likely to buy 

the app

15-24
Count 29 28 15 72

% within Age 40.3 38.9 20.8 100.0
% within SNS 18.6 15.4 12.0 15.6

25-34
Count 48 30 36 114

% within Age 42.1 26.3 31.6 100.0
% within SNS 30.8 16.5 28.8 24.6

35-44
Count 44 51 29 124

% within Age 35.5 41.1 23.4 100.0
% within SNS 28.2 28.0 23.2 26.8

45-54
Count 21 40 22 83

% within Age 25.3 48.2 26.5 100.0
% within SNS 13.5 22.0 17.6 17.9

55 or 
over

Count 14 33 23 70
% within Age 20.0 47.1 32.9 100.0
% within SNS 9.0 18.1 18.4 15.1

Total
Count 156 182 125 463

% within Age 33.7 39.3 27.0 100.0
% within SNS 100.0 100.0 100.0 100.0

^  ^  20.228; degrees o f  freedom = 8; p-value = 0.010
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CoiTununication by Email

TotalAge
It would make me 
less likely to buy 

the app

It would not affect 
my decision

It would make me 
more likely to buy 

the app

15-24

Count 26 32 14 72
% within Age 36.1 44.4 19.4 100.0

% within 
Email 22.2 16.7 9.4 15.7

25-34

Count 35 32 47 114
% within Age 30.7 28.1 41.2 100.0

% within 
Email 29.9 16.7 31.5 24.9

35-44

Count 26 60 35 121
% within Age 21.5 49.6 28.9 100.0

% within 
Einail 22.2 31.3 23.5 26.4

45-54

Count 18 36 29 83
% within Age 21.7 43.4 34.9 100.0

% within 
Email 15.4 18.8 19.5 18.1

55 or 
over

Count 12 32 24 68
% within Age 17.6 47.1 35.3 100.0

% within 
Email 10.3 16.7 16.1 14.8

Total

Count 117 192 149 458
% within Age 25.5 41.9 32.5 100.0

% within 
Email 100.0 100.0 100.0 100.0

X  = 21.981: degrees o f freedom  =  8: p-value = 0.005

Communication by text message

TotalAge
It would make me 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to buy 

the app

15-24

Count 11 13 48 72
% within Age 15.3 18.1 66.7 100.0
% within Text 

Message 32.4 9.6 16.4 15.6

25-34

Count 9 25 81 115
% within Age 7.8 21.7 70.4 100.0
% within Text 

Message 26.5 18.4 27.6 24.8

35-44

Count 6 39 80 125
% within Age 4.8 31.2 64.0 100.0
% within Text 

Message 17.6 28.7 27.3 27.0

45-54

Count 6 29 46 81
% within Age 7.4 35.8 56.8 100.0
% within Text 

Message 17.6 21.3 15.7 17.5

55 or 
over

Count 2 30 38 70
% within Age 2.9 42.9 54.3 100.0
% within Text 

Message 5.9 22.1 13.0 15.1

Total

Count 34 136 293 463
% within Age 7.3 29.4 63.3 100.0
% within Text 

Message 100.0 100.0 100.0 100.0

X  =  22.770; degrees o f freedom = 8; p-value = 0.004
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A single location is sent to your contacts when you 
activate the app

Total
Age

It would make 
me less likely to 

buy the app

It would not 
affect my 
decision

It would make me 
more likely to 

buy the app

15-24
Count 20 31 21 72

% within Age 27.8 43.1 29.2 100.0
%  within Single location 24.4 13.9 13.5 15.6

25-34
Count 29 50 34 113

%  within Age 25.7 44.2 30.1 100.0
%  within Single location 35.4 22.4 21.8 24.5

35-44
Count 13 65 46 124

%  within Age 10.5 52.4 37.1 100.0
%  within Single location 15.9 29.1 29.5 26.9

45-54
Count 13 37 33 83

% within Age 15.7 44.6 39.8 100.0
%  within Single location 15.9 16.6 21.2 18.0

55 or 
over

Count 7 40 22 69
% within Age 10.1 58.0 31.9 100.0

%  witliin Single location 8.5 17.9 14.1 15.0

Total
Count 82 223 156 461

% within Age 17.8 48.4 33.8 100.0
%  within Single location 100.0 100.0 100.0 100.0

^  = 19.236; degrees o f  freedom = 8; p-value = 0.014

The app turns on your phone's camera and records a 
short video when the app is activated

Total
Age

It would make 
me less likely to 

buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

15-24
Count 28 16 28 72

% within Age 38.9 22.2 38.9 100.0
%  within Camera Activation 26.7 9.9 14.2 15.5

25-34
Count 24 33 58 115

% within Age 20.9 28.7 50.4 100.0
%  within Camera Activation 22.9 20.4 29.4 24.8

35-44
Count 22 52 50 124

% within Age 17.7 41.9 40.3 100.0
%  within Camera Activation 21.0 32.1 25.4 26.7

45-54
Count 15 31 36 82

% within Age 18.3 37.8 43.9 100.0
% within Camera Activation 14.3 19.1 18.3 17.7

55 or 
over

Count 16 30 25 71
% within Age 22.5 42.3 35.2 100.0

% within Camera Activation 15.2 18.5 12.7 15.3

Total
Count 105 162 197 464

% within Age 22.6 34.9 42.5 100.0
% within Camera Activation 100.0 100.0 100.0 100.0

X  = 21.189; degrees o f  freedom = 8; p-value = 0.007
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It costs € 1.79 to buy the app

TotalAge
It would make ine 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to buy 

the app

15-24
Count 54 13 4 71

% within Age 76.1 18.3 5.6 100.0
% within Cost 30.5 6.3 5.4 15.5

25-34
Count 59 41 16 116

% within Age 50.9 35.3 13.8 100.0
% within Cost 33.3 19.8 21.6 25.3

35-44
Count 34 62 24 120

% within Age 28.3 51.7 20.0 100.0
% within Cost 19.2 30.0 32.4 26.2

45-54
Count 20 51 11 82

% within Age 24.4 62.2 13.4 100.0
% within Cost 11.3 24.6 14.9 17.9

55 or 
over

Count 10 40 19 69
% within Age 14.5 58.0 27.5 100.0
% within Cost 5.6 19.3 25.7 15.1

Total
Count 177 207 74 458

% within Age 38.6 45.2 16.2 100.0
% within Cost 100.0 100.0 100.0 100.0

X  = 83.189; degrees o f  freedom = 8; p-value = 0.000

You can set an "expected arrival time" when you 
activate the app, if you do not deactivate it by that 

time, it automatically contacts your emergency 
contacts Total

It would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

15-24

Count 24 21 27 72
% within Age 33.3 29.2 37.5 100.0

% witliin Expected arrival 
time 30.0 10.7 14.8 15.7

25-34

Count 19 48 45 112
% within Age 17.0 42.9 40.2 100.0

% within Expected arrival 
time 23.8 24.4 24.6 24.3

35-44

Count 17 58 47 122
% within Age 13.9 47.5 38.5 100.0

% within Expected arrival 
time 21.3 29.4 25.7 26.5

45-54

Count 11 39 33 83
% within Age 13.3 47.0 39.8 100.0

% within Expected arrival 
time 13.8 19.8 18.0 18.0

55 or 
over

Count 9 31 31 71
% within Age 12.7 43.7 43.7 100.0

% within Expected arrival 
time 11.3 15.7 16.9 15.4

Total

Count 80 197 183 460
% within Age 17.4 42.8 39.8 100.0

% within Expected arrival 
tiine 100.0 100.0 100.0 100.0

^  = 7 7.630; degrees o f  freedom = 8; p-valiie = 0.024
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A single location is sent to your contacts when you 
activate the app

TotalIt would inake me 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to buy 

the app

Rather 
Not Say

Count 13 30 28 71
% within Income 18.3 42.3 39.4 100.0
%  within Single 

location
15.9 13.5 17.9 15.4

30,000 
or less

Count 20 98 61 179
% within Income 11.2 54.7 34.1 100.0
% within Single 

location
24.4 43.9 .39.1 38.8

30,001 - 
70,000

Count 40 76 53 169
%  within Income 23.7 45.0 31.4 100.0
%  within Single 

location
48.8 34.1 34.0 36.7

70,001
or

higher

Count 9 19 14 42
%  within Income 21.4 45.2 33.3 100.0
% within Single 

location
11.0 8.5 9.0 9.1

Total

Count 82 223 156 461
% within Income 17.8 48.4 33.8 100.0
% within Single 

location
100.0 100.0 100.0 100.0

X  =  11.527; degrees o f  freedom = 6; p-vahte = 0.073
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Your location is sent to your em ergency contacts 
by email

Total
Employment

Status

It would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Other

Count 2 7 8 17
% within Em ploym ent 

Status
11.8 41.2 47.1 100.0

% within Com m unication by 
email

1.7 3.6 5.4 3.7

W orking for 
Payment or 

Profit

Count 53 97 75 225
% within Em ploym ent 

Status
23.6 43.1 33.3 100.0

%  within Com m unication by 
email

45.3 50.5 50.3 49.1

Unemployed 
or looking 

for 1st 
regular job

Count 16 15 15 46
%  witliin Em ploym ent 

Status
34.8 32.6 32.6 100.0

% within Com m unication by 
email

13.7 7.8 10.1 10.0

Student or 
Pupil

Count 21 30 19 70
%  within Employm ent 

Status
30.0 42.9 27.1 100.0

%  within Com m unication by 
email

17.9 15.6 12.8 15.3

Looking 
after home 
or family

Count 18 23 10 51
%  within Employm ent 

Status
35.3 45.1 19.6 100.0

% within Com m unication by 
email

15.4 12.0 6.7 11.1

retired or 
unable to 

work

Count 7 20 22 49
%  within Employm ent 

Status
14.3 40.8 44.9 100.0

%  within Com munication by 
email

6.0 10.4 14.8 10.7

Total

Count 117 192 149 458
%  witliin Employm ent 

Status
25.5 41.9 32.5 100.0

% within Com m unication by 
email

100.0 100.0 100.0 100.0

Likelihood Ratio = 16.472; degrees o f  freedom  =  10; p-value =  0.087
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A single location is sent to your contacts when 
you activate the app

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Other

Count 3 6 8 17
% within Em ploym ent 

Status
17.6 35.3 47.1 100.0

% within Single location 3.7 2.7 5.1 3.7

W orking for 
Payment or 

Profit

Count 46 112 67 225
% within Em ploym ent 

Status
20.4 49.8 29.8 100.0

% within Single location 56.1 50.2 42.9 48.8
Unemployed 

or looking 
for 1st 

regular job

Count 7 27 13 47
%  within Employment 

Status
14.9 57.4 27.7 100.0

%  within Single location 8.5 12.1 8.3 10.2

Stiident or 
Pupil

Count 17 28 25 70
%  within Em ploym ent 

Status
24,3 40.0 35.7 100.0

%  within Single location 20.7 12.6 16.0 15.2

Looking 
after home 
or family

Count 6 27 19 52
%  within Employment 

Status
11.5 51.9 36.5 100.0

% within Single location 7.3 12.1 12.2 11.3

retired or 
unable to 

work

Count 3 23 24 50
%  within Employment 

Status
6.0 46.0 48.0 100.0

%  within Single location 3.7 10.3 15.4 10.8

Total

Count 82 223 156 461
%  within Employment 

Status
17.8 48,4 33.8 100.0

%  within Single location 100.0 100.0 100.0 100.0
Likelihood Ratio = 17.219; degrees o f  freedom = 10; p-value = 0.070

365



Appendices

The app turns on your phone's camera and records 
a short video when the app is activated

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Other

Count 3 6 8 17
% within Em ploym ent 

Status
17.6 35.3 47.1 100.0

% within Camera 
Activation

2.9 3.7 4.1 3.7

W orking for 
Payment or 

Profit

Count 44 90 94 228
% within Em ploym ent 

Status
19.3 39.5 41.2 100.0

% within Camera 
Activation

41.9 55.6 47.7 49.1

Unem ployed 
or looking for 
1st regular job

Count 14 15 18 47
%  within Em ploym ent 

Status
29.8 31.9 38.3 100.0

%  within Camera 
Activation

13.3 9.3 9.1 10.1

Student or 
Pupil

Count 23 13 33 69
%  within Employment 

Status
33.3 18.8 47.8 100.0

%  within Camera 
Activation 21.9 8.0 16.8 14.9

Looking after 
home or 
family

Count 15 21 17 53
%  within Employment 

Status
28.3 39.6 32.1 100.0

%  within Camera 
Activation 14.3 13.0 8.6 11.4

retired or 
imable to 

work

Count 6 17 27 50
% within Em ploym ent 

Status
12.0 .34.0 54.0 100.0

%  within Camera 
Activation

5.7 10.5 13.7 10.8

Total

Count 105 162 197 464
% within Employment 

Status
22.6 .34.9 42.5 100.0

% within Camera 
Activation

100.0 100.0 100.0 100.0

Likelihood Ratio = 20.736; degrees o f  freedom = 10; p-value = 0.023
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It costs € 1.79 to buy the app

TotalIt would make 
me less likely to 

buy the app

It would not 
affect my 
decision

It would make me 
more likely to 
buy the app

Other

Count 5 7 5 17
% witliin 

Employment Status
29.4 41.2 29.4 100.0

% within Cost 2.8 3.4 6.8 3.7

Working for 
Payment or 

Profit

Count 80 109 35 224
% within 

Employment Status
35.7 48.7 15.6 100.0

% within Cost 45.2 52.7 47.3 48.9
Unemployed 

or looking 
for 1 St 

regular job

Count 15 26 7 48
% within 

Employment Status
31.3 54.2 14.6 100.0

% within Cost 8.5 12.6 9.5 10.5

Student or 
Pupil

Count 48 14 8 70
% within 

Employment Status
68.6 20.0 11.4 100.0

% within Cost 27.1 6.8 10.8 15.3

Looking 
after home 
or family

Count 20 25 5 50
% within 

Employment Status 40.0 50.0 10.0 100.0

% within Cost 11.3 12.1 6.8 10.9

retired or 
unable to 

work

Count 9 26 14 49
% within 

Employ:nent Status 18.4 53.1 28.6 100.0

% within Cost 5.1 12.6 18.9 10.7

Total

Count 177 207 74 458
% within 

Employinent Status 38.6 45.2 16.2 100.0

% within Cost 100.0 100.0 100.0 100.0
Likelihood Ratio ^ 43.917; degrees o f  freedom  =  10; p-value  =  0.000
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You can set an "expected arrival time" when 
you activate the app, if  you do not deactivate it 

by that time, it autoinatically contacts your 
em ergency contacts

Total
It would 

make me less 
likely to buy 

the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Other

Count 3 5 9 17

% within Em ploym ent Status 17.6 29.4 52.9 100.0
% within Expected Arrival 

Time
3.8 2.5 4.9 3.7

W orking for 
Payment or 

Profit

Count 35 107 84 226
% within Em ploym ent Status 15.5 47.3 37.2 100,0

% within Expected Arrival 
Time

43.8 54.3 45.9 49.1

Unemployed 
or looking for 

1 St regular 
job

Count 8 23 15 46
%  within Em ploym ent Status 17.4 50.0 32.6 100,0

%  within Expected Arrival 
Time

10.0 11.7 8.2 10.0

Student or 
Pupil

Count 22 20 28 70
% within Em ploym ent Status 31.4 28.6 40.0 100.0

% witliin Expected Arrival 
Time

27.5 10.2 15.3 15.2

Looking after 
home or 
family

Count 7 21 23 51
% within Em ploym ent Status 13.7 41.2 45.1 100.0

% within Expected Arrival 
Time

8.8 10.7 12.6 11.1

retired or 
unable to 

work

Count 5 21 24 50
% within Em ploym ent Status 10.0 42.0 48.0 100.0

% within Expected Arrival 
Time

6.3 10.7 13.1 10.9

Total

Count 80 197 183 460
% within Em ployinent Status 17.4 42.8 39.8 100.0

% within Expected Arrival 
Time

100.0 100.0 100.0 100.0

Likelihood Ratio = 18.179; degrees o f  freedom  = 10; p-value  =  0.052
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The app has a high battery consum ption when 
activated for long periods o f  time

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Other

Count 8 3 0 11
%  within Education 

Level
72.7 27.3 0.0 100.0

% within High Battery 
Consum ption

2.8 2.3 0.0 2.4

Primary
School

Count 2 2 2 6
% within Education 

Level
33.3 33.3 33.3 100.0

% within High Battery 
Consum ption

.7 1.5 3.8 1.3

Junior
Certificate

Count 12 12 7 31
% within Education 

Level
38.7 38.7 22.6 100.0

% witliin High Battery 
Consum ption

4.3 9.2 13.5 6.7

Leaving
Certificate

Count 60 29 13 102
%  within Education 

Level
58.8 28.4 12.7 100.0

%  within High Battery 
Consum ption

21.4 22.1 25.0 22.0

Post Leaving 
Certificate / 

3rd Level 
Non-degree

Count 78 47 13 138
%  within Education 

Level
56.5 34.1 9.4 100.0

% within High Battery 
Consum ption

27.8 35.9 25.0 29.7

3rd Level 
Degree or 

Higher

Count 121 38 17 176
%  witliin Education 

Level
68.8 21.6 9.7 100.0

% within High BaUery 
Consumption

43.1 29.0 32.7 37.9

Total

Count 281 131 52 464
%  within Education 

Level
60.6 28.2 11.2 100.0

% within High Battery 
Consumption

100.0 100.0 100.0 100.0

Likelihood Ratio = 19.866: degrees o f  freedom  =  10; p-value = 0.031
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The app is monitored by a private security firm

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Other

Count 1 6 4 11
% within Education 

Level
9.1 54.5 36.4 100.0

% within Monitoring by 
a private security finn

0.8 3.1 2.7 2.4

Primary
School

Count 3 3 0 6
% within Education 

Level
50.0 50.0 0.0 100.0

% within Monitoring by 
a private security firni

2.5 1.5 0.0 1.3

Junior
Certificate

Count 8 9 14 31
% within Education 

Level
25.8 29.0 45.2 100.0

% within Monitoring by 
a private security finn

6.6 4.6 9.6 6.7

Leaving
Certificate

Count 26 45 27 98
% within Education 

Level 26.5 45.9 27.6 100.0

% within Monitoring by 
a private security firm 21.5 23.2 18.5 21.3

Post 
Leaving 

Certificate / 
3rd Level 

Non-degree

Count 31 68 40 139
% within Education 

Level 22.3 48.9 28.8 100.0

% within Monitoring by 
a private security finn 25.6 35.1 27.4 30.2

3rd Level 
Degree or 

Higher

Count 52 63 61 176
% witliin Education 

Level 29.5 35.8 34.7 100.0

% within Monitoring by 
a private security firm 43.0 32.5 41.8 38.2

Total

Count 121 194 146 461
% within Education 

Level 26.2 42.1 31.7 100.0

% within Monitoring by 
a private security finn

100.0 100.0 100.0 100.0

Likelihood Ratio = 16.507; degrees o f  freedom  = JO; p-valiie  =  0.086

Your location is sent to your emergency contacts via a social 
network account

Total
Gender

It would make me 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to buy 

the app

Female
Count 107 102 88 297

% within Gender 36.0 34.3 29.6 100.0
% within SNS 68.6 56.0 70.4 64.1

Male
Count 49 80 37 166

% within Gender 29.5 48.2 22.3 100.0
% within SNS 31.4 44.0 29.6 35.9

Total
Count 156 182 125 463

% within Gender 33.7 39.3 27.0 100.0
% within SNS 100.0 100.0 100.0 100.0

X  = 8.660; degrees o f  freedom  = 2; p-va lu e  =  0.013
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Your location is sent to your emergency contacts by text 
message

TotalIt would make me 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to buy 

the app

Female

Count 22 75 202 299
% within Gender 7.4% 25.1%) 67.6% 100.0%

% within Text 
message

64.7% 55.1%, 68.9% 64.6%

Male

Count 12 61 91 164
% within Gender 7.3% 37.2% 55.5% 100.0%

% within Text 
message

35.3% 44.9% 31.1% 35.4%

Total

Count 34 136 293 463
% witliin Gender 7.3% 29.4% 63.3% 100.0%

% within Text 
message

100.0% 100.0% 100.0% 100.0%

^  = 7.728; degrees o f  freedom = 2; p-value = 0.021

Your location can be tracked while you have the app 
activated

Total
Gender

It would make me 
less likely to buy 

the app

It would not 
affect my 
decision

It would make me 
more likely to buy 

the app

Female
Count 36 78 184 298

% within Gender 12.1 26.2 61.7 100.0
% within Tracked 56.3 56.1 70.5 64.2

Male
Count 28 61 77 166

% within Gender 16.9 36.7 46.4 100.0
% within Tracked 43.8 43.9 29.5 35.8

Total
Count 64 139 261 464

% within Gender 13.8 30.0 56.3 100.0
%  within Tracked 100.0 100.0 100.0 100.0

X  = 10.220: degrees o f  freedom  = 2; p-value = 0.006

The app is monitored by a private security firm

TotalIt would make 
me less likely to 

buy the app

It would not 
affect my 
decision

It would make me 
more likely to 

buy the app

Female

Count 71 121 106 298
% within Gender 23.8% 40.6% 35.6% 100.0%

% within Monitored by 
a private security finii

58.7% 62.4% 72.6% 64.6%

Male

Count 50 73 40 163
% within Gender 30.7% 44.8% 24.5% 100.0%

%> within Monitored by 
a private security firm

41.3% 37.6% 27.4% 35.4%

Total

Count 121 194 146 461
% within Gender 26.2% 42.1% 31.7% 100.0%

% within Monitored by 
a private security firm

100.0% 100.0% 100.0% 100.0%

X  = 6.369; degrees o f  freedom = 2; p-value = 0.041
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You can set an "expected arrival time" when you 
activate the app. if  you do not deactivate it by that 

time, it autom atically contacts your emergency 
contacts Total

It would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Female

Count 45 120 131 296
%  within Gender 15.2 40.5 44.3 100.0

% within Expected arrival 
time 56.3 60.9 71.6 64.3

Male

Count 35 77 52 164
%  within Gender 21.3 47.0 31.7 100.0

% within Expected arrival 
time

43.8 39.1 28.4 35.7

Total

Count 80 197 183 460
% within Gender 17.4 42.8 39.8 100.0

% within Expected arrival 
time

100.0 100.0 100.0 100.0

^  =  7.477; degrees o f  freedom  =  2; p-value = 0.024

Your location can be tracked while you have the app 
activated

TotalIt would make 
me less likely to 

buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

Lives in 
Dublin

Count 39 98 198 335
% witliin Residence 

location
11.6 29.3 59.1 100.0

% within Tracked 60.9 70.5 75.9 72.2

Lives
outside
Dublin

Count 25 41 63 129
%  witliin Residence 

location 19.4 31.8 48.8 100.0

% witliin Tracked 39.1 29.5 24.1 27.8

Total

Count 64 139 261 464
% w ithin Residence 

location 13.8 30.0 56.3 100.0

%  within Tracked 100.0 100.0 100.0 100.0
X  =  5.987; degrees o f  freedom = 2; p-value = 0.050
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The app has a high battery consumption when 
activated for long periods o f time

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

No SNS

Count 26 13 5 44
% within Cluster 

Membership 59.1 29.5 11.4 100.0

% within High battery 
consumption 9.3 9.9 9.6 9.5

Low
Tech

Count 55 53 15 123
% within Cluster 

Membership 44.7 43.1 12.2 100.0

% within High battery 
consumption 19.6 40.5 28.8 26.5

Share
Freely

Count 115 31 18 164
% within Cluster 

Membership 70.1 18.9 11.0 100.0

% within High battery 
consumption

40.9 2^.7 34.6 35.3

High
Tech

Count 85 34 14 133
% within Cluster 

Membership 63.9 25.6 10.5 100.0

% within High bauery 
consumption 30.2 26.0 26.9 28.7

Total

Count 281 131 52 464
% within Cluster 

Membership 60.6 28.2 11.2 100.0

% within High battery 
consumption 100.0 100.0 100.0 100.0

Likelihood Ratio = 22.766; degrees o f  freedom  =  6; p-valtie = 0.001

Your location is sent to your emergency contacts 
by text message

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

No SNS

Count 5 15 24 44
% within Cluster 

Membership 11.4 34.1 54.5 100.0

% within Text message 14.7 11.0 8.2 9.5

Low
Tech

Count 7 49 66 122
% within Cluster 

Membership 5.7 40.2 54.1 100.0

% within Text message 20.6 36.0 22.5 26.3

Share
Freely

Count 11 42 112 165
% within Cluster 

Membership 6.7 25.5 67.9 100.0

% within Text message 32.4 30.9 38.2 35.6

High
Tech

Count 11 30 91 132
% within Cluster 

Membership 8.3 22.7 68.9 100.0

% within Text message 32.4 22.1 31.1 28.5

Total

Count 34 136 293 463
% witliin Cluster 

Membership 7.3 29.4 63.3 100.0

% within Text message 100.0 100.0 100.0 100.0
Likelihood Ratio = 12.730; degrees o f  freedom  = 6; p-valiie = 0.048
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Your location can be tracked while you have the 
app activated

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

No SNS

Count 9 13 22 44
% within Cluster 

Membership 20.5 29.5 50.0 100.0

% within Tracked 14.1 9.4 8.4 9.5

Low
Tech

Count 20 48 54 122
% within Cluster 

Membership 16.4 39.3 44.3 100.0

% within Tracked 31.3 34.5 20.7 26.3

Share
Freely

Count 15 44 107 166
% within Cluster 

Membership 9.0 26.5 64.5 100.0

% within Tracked 23.4 31.7 41.0 35.8

High
Tech

Count 20 34 78 132
% within Cluster 

Membership 15.2 25.8 59.1 100.0

% within Tracked 31.3 24.5 29.9 28.4

Total

Count 64 139 261 464
% within Cluster 

Membership 13.8 30.0 56.3 100.0

% within Tracked 100.0 100.0 100.0 100.0
X  =  15.542; degrees o f  freedom = 6; p-value = 0.016

The app turns on your phone's camera and 
records a short video when the app is activated

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

No SNS

Count 11 20 13 44
% within Cluster 

Membership 25.0% 45.5% 29.5% 100.0%

% within Camera 
Activation 10.5% 12.3% 6.6% 9.5%

Low
Tech

Count 29 52 43 124
% within Cluster 

Membership 23.4% 41.9% 34.7% 100.0%

% within Camera 
Activation 27.6% 32.1% 21.8% 26.7%

Share
Freely

Count 40 49 74 163
% within Cluster 

Membership 24.5% 30.1% 45.4% 100.0%

% within Camera 
Activation 38.1% 30.2% 37.6% 35.1%

High
Tech

Count 25 41 67 133
% within Cluster 

Membership 18.8% 30.8% 50.4% 100.0%

% within Camera 
Activation 23.8% 25.3% 34.0% 28.7%

Total

7 .  .  „  .

Count 105 162 197 464
% within Cluster 

Membership 22.6% 34.9% 42.5% 100.0%

% witliin Camera 
Activation 100.0% 100.0% 100.0% 100.0%

X  = 11.946; degrees o f  freedom = 6; p-value  =  0.063
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It costs € 1.79 to buy the app

TotalIt would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

No SNS

Count 13 21 9 43
% within Cluster 

M em bership
30.2 48.8 20.9 100.0

%  within Cost 7.3 10.1 12.2 9.4

Low
Tech

Count 29 64 27 120
%  within Cluster 

M embership
24.2 53.3 22.5 100.0

% witliin Cost 16.4 30.9 36.5 26.2

Share
Freely

Count 73 67 24 164
% within Cluster 

M em bership
44.5 40.9 14.6 100.0

%  witliin Cost 41.2 32.4 32.4 35.8

High
Tech

Count 62 55 14 131
% within Cluster 

M embership
47.3 42.0 10.7 100.0

% within Cost 35.0 26.6 18.9 28.6

Total

Count 177 207 74 458
% within Cluster 

Membership
38.6 45.2 16.2 100.0

% within Cost 100.0 100.0 100.0 100.0
X  =  20.436; degrees o f  freedom ^ 6; p-voliie  =  0.002

You can set an "expected arrival time" when you 
activate the app, if  you do not deactivate it by that 

time, it autom atically contacts your em ergency 
contacts Total

It would make 
me less likely 
to buy the app

It would not 
affect my 
decision

It would make 
me more likely 
to buy the app

No SNS

Count 7 25 13 45
%  within Cluster 

M embership
15.6 55.6 28.9 100.0

% witliin Expected arrival 
time

8.8 12.7 7.1 9.8

Low
Tech

Count 21 58 43 122
% within Cluster 

M embership
17.2 47.5 35.2 100.0

% within Expected arrival 
time

26.3 29.4 23.5 26.5

Share
Freely

Count 24 60 79 163
%  within Cluster 

M embership
14.7 36.8 48.5 100.0

% within Expected arrival 
time

30.0 30.5 43.2 35.4

High
Tech

Count 28 54 48 130
% within Cluster 

M embership
21.5 41.5 36.9 100.0

%  within Expected arrival 
time

35.0 27.4 26.2 28.3

Total

Count 80 197 183 460
% within Cluster 

M embership
17.4 42.8 39.8 100.0

% within Expected arrival 
time

100.0 100.0 100.0 100.0

^  11.136; degrees o f  freedom = 6; p-value = 0.084
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Impact of Garda monitoring on your sense o f privacy

Employment
Status

Monitoring 
would have a 

negative 
impact

Monitoring 
would have 
no impact

Monitoring 
would have a 

positive impact

Total

Count 5 6 6 17

Other % within 
Employment 29.4 35.3 35.3 100.0

% within privacy 3.2 3.2 5.0 3.7

Working for 
Payment or 

Profit

Count 63 98 67 228
% within 

Employment 27.6 43.0 29.4 100.0

% within privacy 40.4 51.6 56.3 49.0

Unemployed 
or looking for 
1 St regular job

Count 22 17 9 48
% within 

Employment
45.8 35.4 18.8 100.0

% within privacy 14.1 8.9 7.6 10.3
Count 35 21 14 70

Student or % within 50.0 30.0 20.0 100.0
Pupil Employment

% within privacy 22.4 11.1 11.8 15.1

Looking after 
home or 
family

Count 20 23 9 52
% within 

Employment 38.5 44.2 17.3 100.0

% within privacy 12.8 12.1 7.6 11.2
Count 11 25 14 50

retired or % within 22.0 50.0 28.0 100.0
unable to work Employment

% within privacy 7.1 13.2 11.8 10.8
Count 156 190 119 465

Total
% witliin 

Employment 33.5 40.9 25.6 100.0

% within privacy 100.0 100.0 100.0 100.0
Likelihood Ratio =  11.136; degrees o f  freedom  = 10; p-value  =  0.018

Impact o f Garda monitoring on the likelihood you will purchase the app

TotalMonitoring 
would have a 

negative impact

Monitoring 
would have no 

impact

Monitoring 
would have a 

positive impact

Urban
Count 38 70 77 185

% within Area type 20.5 37.8 41.6 100.0
% within Purchase 45.8 38.7 38.5 39.9

Suburban
Count 29 93 102 224

% within Area type 12.9 41.5 45.5 100.0
% within Purchase 34.9 51.4 51.0 48.3

Rural
Count 16 18 21 55

% within Area type 29.1 32.7 38.2 100.0
% within Purchase 19.3 9.9 10.5 11.9

Total
Count 83 181 200 464

% within Area type 17.9 39.0 43.1 100.0
% within Purchase 100.0 100.0 100.0 100.0

X  =  9.338; degrees o f  freedom  = 4; p-value =  0.053
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