Chapter 4
The previous chapter identified the methods and methodology of this research. This chapter aims to achieve the third objective;
“To analyse the data collected to investigate public views on risks and advantages of using Artificial Intelligence in retail environment.”
This chapter will present and analyse the data collected. One hundred and two participants took part in this study, which investigated the general public’s views on Artificial Intelligence, with a focus on the employment, disadvantages and advantages in retail industry. The researcher targeted sample of 150 participants for a study, however 102 participants responded, in result of high respond rate. 
Data Analysing 
Data analysing it is the activity of interpreting and analysing data, therefore it search for general statements among a mass collected data (Schwandt, 2007). In this study data was researched using the IBM SPSS statistics 26.0 software package. Therefore using cross-tabulations the researcher provided descriptive statistics of data. Additional analyses were carried using Chi-Square tests of association gender, age and occupation against participants’ responses and Chi-Square Analysis Frequencies was carried out as well. The original SPSS analyses can be seen in appendix 4. 
[bookmark: _GoBack]Methods 
All individuals taking part in the survey were categorised by age and gender to analyse any significant association or difference in views. Participants who did not identified themselves as male or female were removed from the data for in result for clearer statistics. Furthermore, in this study ages were categorised as under 40s and over 40s to simplify the data interpretation. For instance, other researchers categorise under 40 years of age as “young group” (e.g. Lin et al.,2020; Haski-Leventhal et al., 2017; Liebert, M.,2011). 
Demographics and Descriptive Statistics
This research received 102 participants. All participants took part voluntarily and were aged 18 or over. Online platforms such as emails and social media were used to employ participants. However, a second trial was made to achieve extra participants, selecting male, so as to achieve more representative sample. This survey achieved additional 15 responses where 4 male participants.  
Of the total 102 participants, 59 were female, 42 were male, 81 were under 40 years of age, and 21 were over 40 years of age. The majority of participants (56.9%) were from Retail and Sales occupation. Participants were from different groups of employment such as below: 
· Education, Training, and Library (24.5%)
· Architecture and engineering (3.9%)
· Computers and Mathematics (3.9%)
· Office and Administration (1.0%)
· Healthcare (4.9%)
Furthermore, the majority of participants (82.4%) were employed for wages, retired (5.9%), student (3.9%) and self-employed (6.9%). Below Figure 4.1 states how many female and male work in particular occupation. 
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Six Chi-Square analyses were used to analyse the difference between expected data and gained counts to decide which variable level has impact on associations between the responses of females and males. The researcher Chi- Square Analysis could only use this particular program for questions that include nominal data. In order, Chi-Square analysis was conducted for question 6, 9, 10, 11, 12 and 16. Refer to Appendix. 5 for the list of questions.
Below, Figure 4.2, states a significant association between females and males in their answers to question “9”. Table 4.1 states the remaining non-significant associations between gender and responses to question numbers 6, 10, 11, 12 and 16 (refer to appendix 6 for figures). 


Figure 4.2 showing a significant association between gender and response to “What do you think about the impact of AI and robotics on the future of your job?” (p=.001), in question 9.


Figure 4.3 showing significant association between gender and response to “What do you think are the disadvantages of using AI in Retail Industry?”(p=.001), in question 15.


	[bookmark: _Toc41856645]Question Number 
	Question
	Significance (p-value)

	6
	Have you heard about Artificial Intelligence (AI)?
	.005

	7
	What is your first thought when you think about AI (eg. Risks)?
	.168

	10
	Which groups in the workforce will experience an increase in employment due to AI?
	.482

	11
	Which groups in the workforce will experience a decrease in employment due to AI?

	.284

	12
	Do you think employment in retail will decrease due to AI?
	.497

	14
	What do you think are the advantages of using AI in Retail Industry?
	.014

	16
	Do you believe AI could create new jobs?
	.443



Table 4.1: Showing non-significant associations between gender and questions 6, 7, 10, 11, 12 and 16.
Chi-Square Analysis for Age Associations
Additionally, Chi-Square analyses were managed for investigating significant associations between answers and age (i.e. under 40s and over 40s). As mentioned above, conducting Chi-Square analysis only for those questions which gathered nominal data i.e. questions 8, 12, 13, 16, 17 and 19. 
The study data results are stated below in Figures 4.3 and 4.4  state significant associations between age and responses to questions 11, and 15. Table 4.2 shows the remaining non-significant associations between age and responses to question numbers 6, 8, 9, 10, 12, and 16. (refer to appendix 6 for figures).

Figure 4.3 showing a significant association between age and response to “Which groups in the workforce will experience an increase in employment due to AI??” (p=.001), in question 11.  


Figure 4.4 showing a significant association between age and response to “What do you think are the disadvantages of using AI in Retail Industry?” (p=.001), in question 15.  

Table 4.2: Showing non-significant associations between age and questions 6, 8, 9, 10, 12 and 16. 

	Question Number 
	Question
	Significance (p-value)

	6
	Have you heard about Artificial Intelligence (AI)?
	.578

	8
	What do you think the impact will be of increased use of AI on employment at workplace?
	.010

	9
	What do you think about the impact of AI and robotics on the future of your job?

	.154

	10
	Which groups in the workforce will experience a decrease in employment due to AI?
	.143

	12
	Do you think employment in retail will decrease due to AI?
	.051

	14
	What do you think are the advantages of using AI in Retail Industry?
	.016

	16
	Do you believe AI could create new jobs?
	.365




















Chi-Square Analysis for Occupation Associations
Chi-Square analyses were conducted for investigating significant associations between answers and individuals’ occupation in question 9, Figure 4.7 shows results of question 9; “What do you think about the impact of AI and robotics on the future of your job”. As mentioned above, analysis is carried out via Chi-Square analysis only for those questions which gathered nominal data (refer to appendix 6 for figures).

Figure 4.5 showing a significant association between occupation and response to “What do you think about the impact of AI and robotics on the future of your job”.  (p=.001), in question 9.  
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Chi-Square Analysis- Frequencies: Employment in retail- participant’s responses. 
Figure 4.6 shows participants views about employment in retail (refer to appendix 6 for figures). 


Question 13 asked participants why they think employment in retail will decrease due to Artificial Intelligence (AI). From the responses, only 14% of participants do not believe employment in retail will decline due to AI and 86% believe it will decrease.  In fact, AI is increasingly and significantly affecting the way humans live and shop today. The researcher believes participants already observed changes in retail shops such as self-checkouts, digital assistants and in addition quicker online shopping experience, Amazon Go Grocery and more (Martin, 2019; Ives, 2019). Studies suggest that the most innovative improvement in retail is self-checkouts system (Huang,2018). Furthermore, the research conducted by Stephen Hawking (2018) states that 47% of business executives believe that AI will reduce workforce in retail in the future. 




Discussion
This study aimed to investigate the general public views on risks and advantages of using Artificial Intelligence, with the focus on retail environment. In accordance to previous studies (eg.Acemoglu,2016; Arntz, 2016; Chapman, 2015; Chui, 2018; Johannessen, 2018; Chui, 2018; David, 2015; Huang, 2018; Lacity, 2016; Lacity, 2016; Lambert, 2019; Cellan-Jones, 2014), the present study found the general public perceive Artificial Intelligence as a threat to service workers.  Over 80% of participants that took part in the survey believe service workers; shop and market sale workers will decrease in result of use of AI, majority of participants working in retail and sales believe they are at risk of losing jobs in the future. 
Of 9 questions, two significant association in question 9 and 15 were observed between gender and response. Significant number of male (88%) participants believes AI will not affect their job in the future and only (12%) believe it will have an effect. However, more female participants (47%) believe AI might affect their job in the future. It suggests that these changes might affect men and women differently, in result that men and women tend to have different job roles. In accordance with the present study, previous studies have also found females have the highest potential for automation and are more likely to be impacted than male (Frey & Osborne, 2013; Arntz et al, 2016).
McKinsey (2019) research states that estimate of women jobs hold 70% of the risk to become automated. Besides, in this study Figure 4.1 states more number of women holds a job in Retail and Sales (69.5 %) compared to men (41.5%). This may also explain why, majority of females believe they might lose their job in the future. 
In addition, Chi-Square Analysis Frequencies were conducted for question 9 to discover participants’ views on which occupation do they believe is at highest risk for being automated or effected by AI. Greater number of participants believes Retail and Sales sector might be affected the most.
In question 15, more number of male responded that disadvantage of using AI could be technical issues, however female are more concern about lack of humanity and social interaction. In addition, replacing human workforce with technology and lacking in human interaction could even impact human’s well-being which can be considered as in rise in ethical concerns (Argyle, 2017). In accordance with the present study, previous studies have also found research suggests that gender is an important influence on behaviour; females indicate that women are generally more inclined to act ethically than men (Wang, 2013). This may explain why females reported human interaction to be significantly more important than males, who focused more on technological errors. 
Of 9 questions, two significant associations (questions 11 and 15 ) were found between age and responses. Results found that under 40s believe top three increases are professionals (39.20%), managers (31.10%) and technician professionals, however over 40s responded professionals (64%), plant and machine assemblers (17.9%) and education (14.3%). Under 40s also suggested that main disadvantage of using AI in retail are technical issues. Nevertheless, over 40s suggested the significant concerns are job loss in retail environment due to increase of AI.  
In accordance with previous research, the present study found older individuals to be more concerned of job insecurity. Moreover, the elder workers are more exposed to the negative consequences of job insecurity, especially with regard to distress and risks to well-being (Glavin, 2015).  Studies suggest effect of AI can significantly increase job insecurity for over 40s. Besides, previous studies states that great number over 40s lack in basic ICT skills, therefore it could place older workers into difficult labor position. Research states that younger workers mainly gather a higher level of education and better qualified than older people, so their ability to adapt or gain new skills requirements is greater (Alcover, 2021). Over 40s might have more difficulty with retraining and gaining new skill, as a result of not being in education in long time compare to younger adults, in addition over 40s seem to have more negative attitudes towards the impact of technology (Illanes, 2018; PWC, 2018; McKinsey,2018).






Conclusion 

	This chapter achieved the third objective:
“To analyse the data collected to investigate public views on risks and advantages of using Artificial Intelligence in retail environment.”
In conclusion, the present study is in accordance with previous research suggesting females have the highest potential for automation and are more likely to be impacted than male (Frey & Osborne, 2013; Arntz et al, 2016). ). In accordance with the present study, previous studies have also found research suggests that gender is an important influence on behaviour; females indicate that women are generally more inclined to act ethically than men (Wang, 2013). %). According to age groups; under 40s also suggested that main disadvantage of using AI in retail are technical issues and over 40s suggested the significant concerns are job loss in retail environment due to increase of AI. From the overall responses, all gender and ages only 14% of participants do not believe employment in retail will decline due to AI and 86% believe it will significantly decrease.

This chapter has successfully analysed the data and investigated the general public’s views on risks and advantages of using Artificial Intelligence in retail environment. The final chapter will achieve the final objectives of understanding implications and limitations of the study, making recommendations, and debating further prospect for future analysis. 
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Showing a non-significant association between gender and response to, “Do you believe Ai could create new jobs?” p=.443), in question 16.

Showing a non-significant association between gender and response to, “Have you heard about Artificial Intelligence?” p=.006), in question 6.



Showing a non-significant association between gender and response to, “What is your first thought when you think about AI (eg. Risks)?”(p=.168), in question 7.



Showing a non-significant association between gender and response to, “Do you think employment in retail will decrease due to AI?” (p=.482), in question 12 .


Showing a non-significant association between gender and response to, “Which groups in the workforce will experience an increase in employment due to AI?” (p=.284), in question 10 .


Showing a non-significant association between gender and response to, “Do you think employment in retail will decrease due to AI?” (p=.482), in question 12 .


Showing a significant association between gender and response to “What do you think about the impact of AI and robotics on the future of your job?” (p=.001), in question 9.


Showing non-significant associations between gender and questions “What do you think are the advantages of using AI in Retail Industry?” (p=.014), in question 14.




Figure 4.2 showing significant association between gender and response to “What do you think are the disadvantages of using AI in Retail Industry?”(p=.001), in question 15.




Showing non-significant associations between age and response to, “Have you heard about Artificial Intelligence (AI)?” (p=.578), in question 6. 

Figure 4.1 Showing non-significant associations between age and response to, “Do you think employment in retail will decrease due to AI?”(p=.051), in question 12. 

Figure 4.2 showing a significant association between age and response to “What do you think are the advantages of using AI in Retail Industry?” (p=.016), in question 14.


Figure 4.3 showing a significant association between age and response to “What do you think are the disadvantages of using AI in Retail Industry?” (p=.001), in question 15.  

Figure 4.4 showing a significant association between age and response to “Which groups in the workforce will experience an increase in employment due to AI?” (p=.001), in question 11.  


Showing non-significant associations between age and questions “Which groups in the workforce will experience a decrease in employment due to AI?” (p=.143), in question 10.

Showing non-significant associations between age and questions “What do you think about the impact of AI and robotics on the future of your job?” (p=.154), in question 9.

Showing non-significant associations between age and questions “What do you think the impact will be of increased use of AI on employment at workplace?” (p=.010), in question 8.

Showing non-significant associations between age and questions “Do you believe AI could create new jobs?” (p=.365), in question 16.




Figure 4.4 showing a significant association between age and response to “What do you think are the advantages of using AI in Retail Industry?” (p=.016), in question 14.






What do you think about the impact of AI and robotics on the future of your job?
I don't think I will lose my job	Female	Male	0.52500000000000002	0.88100000000000001	I might lose my job	Female	Male	0.47499999999999998	0.11899999999999999	Gender
Count in %
What do you think are the disadvantages of using AI in Retail Industry?
I don't know	Female	Male	5.0999999999999997E-2	Job loss	Female	Male	0.32200000000000001	0.442	Lack of humanity and interaction	Female	Male	0.373	7.0000000000000007E-2	Technical issues	Female	Male	0.254	0.48799999999999999	Gender
Count in %
Which groups in the workforce will experience an increase in employment due to AI?
Education	Under 40s	Over 40s	2.7E-2	0.14299999999999999	Managers	Under 40s	Over 40s	0.311	3.5999999999999997E-2	Plant and machine operatives and assemblers	Under 40s	Over 40s	9.5000000000000001E-2	0.17899999999999999	Professionals	Under 40s	Over 40s	0.39200000000000002	0.64300000000000002	Technicians and professionals	Under 40s	Over 40s	0.17599999999999999	Age
Count in %
What do you think are the disadvantages of using AI in Retail Industry?
I don’t know	Under 40s	Over 40s	4.1000000000000002E-2	No personal touch	Under 40s	Over 40s	0.20300000000000001	0.35699999999999998	Technical issues	Under 40s	Over 40s	0.47299999999999998	3.5999999999999997E-2	Job loss	Under 40s	Over 40s	0.28399999999999997	0.60699999999999998	Age
count in %
Why do you think employment in retail will decrease due to AI?	I don't 	Less people needed as AI is faster 	More automotion	more technologies will replace retail wprkers such as self checkouts	0.13700000000000001	0.29399999999999998	0.33300000000000002	0.23499999999999999	Do you believe AI could create new jobs?
I don’t know	Female 	Male 	6.7799999999999999E-2	7.1400000000000005E-2	No	Female 	Male 	0.35589999999999999	0.23810000000000001	Yes	Female 	Male 	0.57630000000000003	0.6905	Gender
Count in %
 Have you heard about Artificial Intelligence (AI)? 
No	Female	Male	0.16900000000000001	Yes	Female	Male	0.83099999999999996	1	Gender
Count in %
What is your first thought when you think about AI (eg. Risks)? 
Future	Female	Male	3.4000000000000002E-2	Job loss	Female	Male	0.30499999999999999	0.27900000000000003	Machines	Female	Male	0.59299999999999997	0.72099999999999997	Unsure	Female	Male	6.8000000000000005E-2	Gender
Count in %
Do you think employment in retail will decrease due to AI?
No	Female	Male	0.16900000000000001	0.11899999999999999	Yes	Female	Male	0.83099999999999996	0.88100000000000001	Gender
Count in %
Which groups in the workforce will experience an INCREASE in employment due to AI?
Education	Female	Male	5.0999999999999997E-2	7.0999999999999994E-2	Managers	Female	Male	0.186	0.31	Plant and machine operatives	Female	Male	0.11899999999999999	0.11899999999999999	Professionals	Female	Male	0.52500000000000002	0.35699999999999998	Technicians and professionals	Female	Male	0.11899999999999999	0.14299999999999999	Gender
Count in %
Which groups in the workforce will experience a DECREASE in employment due to AI?
Craft and related trades workers	Female	Male	0.14299999999999999	Managers	Female	Male	0.10199999999999999	Plant and Machine operatives	Female	Male	6.8000000000000005E-2	Service workers,shop and market sales workers	Female	Male	0.83099999999999996	0.85699999999999998	Gender
Count in %
What do you think about the impact of AI and robotics on the future of your job?
I don't think I will lose my job	Female	Male	0.52500000000000002	0.88100000000000001	I might lose my job	Female	Male	0.47499999999999998	0.11899999999999999	Gender
Count in %
“What do you think are the advantages of using AI in Retail Industry?”
I don't know	Female	Male	5.0999999999999997E-2	Faster	Female	Male	0.27100000000000002	0.41899999999999998	Productivity	Female	Male	0.28799999999999998	7.0000000000000007E-2	Saving money	Female	Male	0.39	0.51200000000000001	What do you think are the disadvantages of using AI in Retail Industry?
I don't know	Female	Male	5.0999999999999997E-2	Job loss	Female	Male	0.32200000000000001	0.442	Lack of humanity and interaction	Female	Male	0.373	7.0000000000000007E-2	Technical issues	Female	Male	0.254	0.48799999999999999	Gender
Count in %
Have you heard about Artificial Intelligence (AI)?
Yes	Under 40	Over 40	0.89200000000000002	0.92900000000000005	No	Under 40	Over 40	0.108	7.0999999999999994E-2	Age
Count in %
Do you think employment in retail will decrease due to AI?
No	Under 40s	Over 40s	0.188	3.5999999999999997E-2	Yes	Under 40s	Over 40s	0.81100000000000005	0.96399999999999997	Age
Count in %
What do you think are the advantages of using AI in Retail Industry?
I don’t know	Under 40s	Over 40s	4.1000000000000002E-2	Faster	Under 40s	Over 40s	0.45100000000000001	0.28599999999999998	More productive	Under 40s	Over 40s	0.122	0.39300000000000002	Saves money	Under 40s	Over 40s	0.48599999999999999	0.32100000000000001	Age
Count in %
What do you think are the disadvantages of using AI in Retail Industry?
I don’t know	Under 40s	Over 40s	4.1000000000000002E-2	No personal touch	Under 40s	Over 40s	0.20300000000000001	0.35699999999999998	Technical issues	Under 40s	Over 40s	0.47299999999999998	3.5999999999999997E-2	Job loss	Under 40s	Over 40s	0.28399999999999997	0.60699999999999998	Age
count in %
Which groups in the workforce will experience an increase in employment due to AI?
Education	Under 40s	Over 40s	2.7E-2	0.14299999999999999	Managers	Under 40s	Over 40s	0.311	3.5999999999999997E-2	Plant and machine operatives and assemblers	Under 40s	Over 40s	9.5000000000000001E-2	0.17899999999999999	Professionals	Under 40s	Over 40s	0.39200000000000002	0.64300000000000002	Technicians and professionals	Under 40s	Over 40s	0.17599999999999999	Age
Count in %
Which groups in the workforce will experience a decrease in employment due to AI?
Craft and related trade workers	Under 40s	Over 40s	8.1000000000000003E-2	Managers	Under 40s	Over 40s	4.1000000000000002E-2	0.107	Plant and machine operatives	Under 40s	Over 40s	5.3999999999999999E-2	Service workers, shop and market sales	Under 40s	Over 40s	0.82399999999999995	0.89300000000000002	Age
Count in %
What do you think about the impact of AI and robotics on the future of your job?
I don’t think I will lose my Job	under 40s	over 40s	0.70299999999999996	0.60699999999999998	I might lose my job	under 40s	over 40s	0.29699999999999999	0.39300000000000002	Age
Count in %
What do you think the impact will be of increased use of AI on employment at workplace?
Decrease	Under 40s	Over 40s	0.878	0.89300000000000002	I don't know	Under 40s	Over 40s	2.7E-2	Increase	Under 40s	Over 40s	0.107	Stay the same	Under 40s	Over 40s	9.5000000000000001E-2	Age
count in %
Do you believe AI could create new jobs?
Unsure	Under 40s	Over 40s	5.3999999999999999E-2	0.107	No	Under 40s	Over 40s	0.33800000000000002	0.214	Yes	Under 40s	Over 40s	0.60799999999999998	0.67900000000000005	Age
Count in %
Why do you think employment in retail will decrease due to AI?	I don't 	Less people needed as AI is faster 	More automotion	more technologies will replace retail wprkers such as self checkouts	0.13700000000000001	0.29399999999999998	0.33300000000000002	0.23499999999999999	What do you think are the advantages of using AI in Retail Industry?
I don’t know	Under 40s	Over 40s	4.1000000000000002E-2	Faster	Under 40s	Over 40s	0.45100000000000001	0.28599999999999998	More productive	Under 40s	Over 40s	0.122	0.39300000000000002	Saves money	Under 40s	Over 40s	0.48599999999999999	0.32100000000000001	Age
Count in %
12
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