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Abstract

Aim: The aim of this study was to determine whether or not the lived experience of ethnic minority employees in UK organisations was a positive one. 
Design: Case study using secondary organisational data. The research involved analysing the ethnic profile of an American-owned Tech organisation (Small to Medium enterprise) based in Birmingham, to explore possible relationships with other variables and to highlight potential areas for further investigation and action in relation to diversity and inclusion.
Participants: Current employees of the firm (207), plus leavers (104).
Results: The initial results showed that the organisation was dominated by the white ethnic group, but that the profile overall, in terms of ethnic makeup (40% ethnic minority groups and 60% white) reflected that of the local population. There were therefore no obvious issues in terms of diversity and inclusion. However, a detailed analysis of pay using ANOVA revealed that there was a statistically significant difference between the average pay of white male employees (M=66716) compared to male employees of all other ethnic groups (M=78996). F-tests also revealed that the spread of salaries was unequal. These results contradict published research on pay disparities amongst ethnic groups in the UK which shows that ethnic minority groups tend to have lower average pay and hold fewer senior positions than their white counterparts. Indeed, it would appear from the results that certain ethnic minority groups are given more projects and representation of women at management level was good. Instead, the study highlighted diversity issues in relation to areas other than race, such as lack of younger people in the organisation and inequitable distribution of development opportunities. 
Conclusions: The overall lived experience of ethnic minority employees in this case study was a positive one. Instead of highlighting further instances of possible racial discrimination towards ethnic minorities revealed areas for improvement in relation to the management of their white counterparts and the workforce overall. The study, though it had unexpected results, is therefore valuable as it highlights the importance of people analytics in improving the experience of all employees. In this instance more could be done to encourage white male employees to develop their skills and progress into higher pay bands, amongst other actions. This is important in terms of social mobility and increasing the overall skillset of the organisation and the prosperity of the UK as a whole. 
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Introduction

The Equality Act 2010 protects employees from being disadvantaged or discriminated against due to their race, amongst other characteristics. However, Government Research such as the McGregor-Smith and Sewell Reviews has shown that the UK still has a long way to go to achieve racial equality (UK Government, 2017, 2022). 
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Description automatically generated]Table 1: Percentage of 16-64 year olds who were employed, by ethnicity (2019). 

Recent figures from the UK Government reveal that only 66% of people from all ethnic groups combined were employed in 2019, compared to 78% of white people. The Pakistani and Bangladeshi ethnic group had the lowest employment rate (as shown in table 1), and relevant to this study, the lowest rates of employment were in the West Midlands, as well as North England, Scotland, Yorkshire and the Humber (UK Government, 2021). 
Although there is a difference in employment rates between white and all other ethnic groups, the situation is improving (UK Government, 2021). Delving deeper into the data, however, reveals further issues that need to be addressed if equality in the labour market is to be achieved. In terms of gender, the employment rate is higher for men than women and the gap between the two genders is greatest in the Pakistani and Bangladeshi ethnic group – whilst 73% of men are employed, only 39% of women are employed. This is no doubt due to entrenched cultural perceptions about the role of women as carers in society, but organisations have a role in making work attractive to women in these groups by offering flexible working arrangements and other benefits (Criado-Perez, 2019, CIPD, 2021). Two social theories support the idea that flexible working helps people manage work and family commitments – resource theory suggests that work, life and family compete for individuals’ time and energy and flexible working allows people to better balance their resources for these domains. Social exchange theory suggests that individuals will want to give back to those who help them, so if organisations offer flexible working, employees are likely to be more committed and engaged (CIPD, 2021a). 
In terms of age, younger people (16-24 year olds) are generally less likely to be employed, due the number of students in this age group (UK Government, 2021). However, there are still disparities in terms of ethnic groups, with those of an Indian ethnic origin seeing the greatest decrease in employment during 2004 and 2019. In terms of educational achievement at age 16, interestingly white British and Black Caribbean students of both genders and from low socio-economic groups are the lowest achievers. This may be due to lower levels of optimism regarding the transformative effect of education for these ethnic groups (UK Government, 2021b). Those who are generally ‘working class’ have lower levels of optimism – this is of particular relevance to the findings of this study, as discussed in later sections. On average ethnic minority groups actually achieve more at age 16 than white British students, but this does not translate to parity amongst groups in terms of attendance at top universities, employment and high-income jobs (UK Government, 2021, Boliver, 2016, Heath and Di Stasio, 2019). 
Recent academic case-study research on the lived experience of ethnic minority groups in the UK is not plentiful and tends to focus on general socio-economic issues or barriers to employment, rather than employment itself. This is unsurprising since organisations may be fearful of any research uncovering racial discrimination and affecting their reputations (Obasi, Barley and Khan, 2022). In terms of recruitment, however, a meta-analysis of largely anonymised field experiments of racial discrimination in the labour market, found that such discrimination continues to be prominent, possibly due to employers’ belief about the linguistic and work-related skills and motivations of such groups (Heath and Di Stasio, 2019). Jemal, Gardiner and Bloeser (2018) also found that most studies confirmed the existence of racial discrimination in organisations, which was strongly linked to poor mental health and psychological distress.
The McGregor-Smith review estimated that the UK could benefit from an extra £24billion a year if those of an ethnic minority enjoyed full participation in the labour market (Bewley, 2020). The reasons for low participation in the labour market are vast, but there is clear evidence that organisations are falling short in this area (Tinarwo, 2017, Rollock, 2021). According to Hoffman (2022) recent research shows that half of senior black women have resigned because of racism and black women are the least likely of any group to be among the top earners. Research by Drydakis et al (2018) called for anti-racial as well as anti-ageist policies in the workplace after finding that those of a minority racial background are penalised in the labour market. More can clearly be done to end racism and improve the lived experiences of ethnic minority employees in UK organisations. However, social mobility for all employees remains a concern in relation to all ethnic groups (Social Mobility Commission, 2022). Again, organisations have a role to play in supporting employers improve their salary prospects – all employees should be encouraged to develop their careers, which not only improves their lives and the lives of their families, but has the knock-on effects of improving productivity, job satisfaction and performance and lowering turnover for organisations (CIPD, 2021b). According to the CIPD (2021b), there are many factors that affect turnover, lack of inclusion and unfair treatment being prime examples.  If organisations are to maximise productivity and reduce recruitment costs, they should therefore pay attention to ensuring the lived experience of all employees is positive and allows them to thrive (CIPD, 2021c, Taylor, 2018). 
The business case for organisations to focus on improving the lived experience of ethnic minority employees is clear (UK Government, 2017). According to Milner et al (2020), past research indicates that diversity in the medical profession, for example, positively influences the health outcomes of those of an ethnic minority background. It therefore follows that more diverse organisations are better able to serve the diverse needs of their customers in all industries, opening up additional revenue streams (CIPD, 2021c, Abdel-Raouf and Buhler, 2021). 
The value of analysing data in organisations has long been appreciated by businesses to improve the quality of products and services, improve efficiency and shape strategy (Kennedy, 2020). The time has now come to use people data to create a more equitable workplace. The moral case for focusing on diversity and inclusion is clear, but the business case for doing so is becoming increasing stronger due to changing societal expectations. The global public outcry following the treatment of George Floyd in the USA in 2020 led to a heightened awareness of issues of race in all aspects of society. Employees are now demanding more of their employers in terms of environmental, social and governance goals (Faragher, 2022) and will now leave or spurn employers whose values do not match their own. It is therefore of strategic importance that organisations focus on issues of race, in order to attract and retain employees. 
Although this study is exploratory and will use the available data to highlight any areas of good practice or concern, there will be a particular emphasis on pay. Organisations with over 250 employees are currently required to publish their gender pay gap as part of The Equality Act 2010 (Gender Pay Gap Information) Regulations 2017 (UK Government, 2022). The organisation that forms part of this case study has under 250 employees but would be wise to start analysing this data to benefit from an improved diversity profile, as mentioned above. UK legislation does not require organisations to publish data in relation to the ethnic pay gap, due mainly to issues with collecting data (for example the fact that ethnic group is self-reported – Faragher, 2022), but again, analysing data in respect of this is encouraged by the Government, as well as professional organisations (Faragher, 2022, CIPD, 2022). Pay is clearly an area where disparities may be discovered, which, if rectified can have positive implications for organisations, hence an emphasis on this area in this piece of work. 
In summary, academic case study research on the lived experience of ethnic minority groups in the UK tends to focus on the general experience of such groups plus barriers to recruitment, rather than work specifically. Previous governmental research and statistics regarding ethnic minority employees in the UK provides valuable information in this respect but paints a largely negative picture. However, where there are issues, there are opportunities and UK organisations can play an important role in improving the lives of those from ethnic minority groups, not just their experience of work. For those employers who employ large numbers in operational, lower skilled roles and have employees who belong to lower socio-economic groups, there is also the opportunity to improve the lives of all its employees regardless of ethnic background through increasing their social mobility. This study is therefore of profound interest to government organisations as well as employers, as it will provide valuable information and recommendations about the lived experience of different ethnic groups, which could ultimately improve the prosperity of all. 
Methods
In terms of ontology, which is the branch of philosophy concerned with the nature of reality (Saunders, Lewis and Thornhill, 2016), and epistemology (concerned with assumptions about knowledge), the researcher adopted an objective,  post-positivist, approach to carrying out this piece of research (Cresswell and Cresswell, 2018). The study involved a detailed analysis of secondary data, which is data initially collected for some other purpose (Saunders, Lewis and Thornhill, 2016). It involved an analysis of employee data at a snapshot date of 5th April 2022 plus survey-based secondary data including the results of the latest job satisfaction questionnaire. It is a case study, based on one organisation. According to Cameron and Price (2009), when using a case study approach researchers are not looking to generalise beyond that case, but in this instance, the results may be used to guide other employers in terms of their approach to data analysis and ways of addressing potential areas of concern. It also addresses a gap in the literature related to the lived experiences of employees in individual organisations. 
According to Saunders, Lewis and Thornhill (2016), there are several advantages of using secondary data, over primary data, which is collected for the sole purpose of the study. In this instance, its use is unobtrusive and since racial issues can be emotive, lessens the risk of disturbing the morale of current employees. It is also a quick way of obtaining data, which has allowed more time to be devoted to analysis and discussion. There are also disadvantages of working with secondary data, namely its reliability, though in this instance, as it is organisational data that is governed by data protection legislation, it is highly likely to be reliable. Some data, however, such as ethnic background is self-reported or, as in the case of performance reviews, potentially subjective, which needs to be noted as a limitation of the study. 
In terms of the type of data used, the questionnaires generated ordinal data (data which can be rank ordered), which ultimately resulted in overall engagement and job satisfaction scores. The other secondary data comprised of categorical or nominal data (qualitative, for example, race) and numerical data such as age (Davies, 2020). Some of the nominal data were assigned numerical values for the purpose of statistical analysis. A list of the variables is contained in the table below:
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In terms of validity, in particular, measurement validity, which is the extent to which the data measures the research questions, the data is valid, since it provides detailed and full information on employee ethnic background, plus many other variables, which will allow relationships to be analysed and conclusions to be reached about areas of concern in the organisation. 
In this case a survey design was adopted as a cost-effective way of quickly gaining a snapshot of employee engagement and job satisfaction (Cresswell and Cresswell, 2018). An external organisation was used to help encourage employees to submit returns and provide honest replies – employees may have been more likely to do this with an independent company, particularly if trust was an issue in the organisation. The process of constructing the surveys appears to have been thorough, with both validity and reliability issues robustly addressed. Content validity (the extent to which the questions provide adequate coverage of the investigative questions), for example, was addressed via a thorough literature review.  In terms of reliability, specifically internal consistency, the scales used for both the engagement and job satisfaction questionnaires have Cronbach co-efficient alpha estimates of 0.8, which suggests that the questions in the scales are measuring the same thing (Saunders, Lewis and Thornhill, 2016). The questionnaires had been used extensively with other organisations, utilising a much bigger sample size, thereby adding to its credibility. 
The analysis was exploratory in nature. Exploratory designs are usually inductive, discovering and describing rather than seeking to answer a research question (Davies 2020). However, this study will also use 12 hypotheses, where the descriptive data points to a possible relationship between variables. The 12 main hypotheses, together with the statistical tests used to analyse the data are mentioned in the table below:
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Table 3: List of Research Questions and Hypotheses. 

The analysis of pay was conducted using guidelines from the CIPD in terms of ethnicity pay reporting (CIPD, 2022). The CIPD recommend using a snapshot date of 5th April for private employers, so this was chosen for this study. The CIPD also recommends contextualising the data and in this instance the most recent information has been obtained from the Office of National Statistics regarding the ethnic profile of the local population. 

Results

This section will first provide basic statistics about the profile of the organisation, with a particular emphasis on its ethnic profile. Pay in relation to the various ethnic groups will then be analysed, again highlighting information of relevance to the different ethnic groups. Twelve hypotheses will then be tested, using t-tests, ANOVA, Chi-square and F-tests to establish whether or not the lived experience of ethnic minority employees is a positive one. According to Saunders, Lewis and Thornhill (2016), t-tests can be used to assess the likelihood of two groups being different. If the likelihood of this occurring by chance alone is low, then the t statistic will be large and the p (probability) value will be less than 0.05. T-tests are parametric tests, used when sample sizes are normally distributed (Davies, 2020). The greater the sample size, the more reliable the test, with sample sizes of 30 being a recommended minimum (Field, 2018). As the data sample was over 30 and the data appears to be normally distributed, with lower values at either end, basic assumptions for the use of the tests were met. If the assumptions had not been met, a non-parametric alternative, such as the Mann-Whitney test could have been used. 
The statistical test, Chi-square can be used to establish if there is an association between two categorical variables. According to Davies (2020), Chi-square tests can be used even when samples are small and data is not normally distributed. It was therefore appropriate to use this test in this instance.
ANOVA is a statistical test to determine the likelihood that the values of numerical data variable for more than two independent samples or groups are different (Saunders, Lewis and Thornhill, 2016). It was therefore useful to analyse differences between all the ethnic groups. F-tests were used to test whether two population variances (spread of salaries between ethnic groups) were equal. 

Basic Profile of Organisation

Of the 207 current employees in the case study organisation, 116 are female and 91 are male (there are no other gender identities in the data sample). The organisation is therefore balanced and not particularly dominated by one gender. 


Figure 1: Pie chart depicting gender

In terms of marital status, the majority are either married or single:

Figure 2: Marital status


Of particular interest to this study is the ethnic profile of the organisation, which is depicted below. 


Figure 3: Breakdown of Race

60% of employees are white, 25% are black, 10% Asian, 4% mixed and 1% Hispanic/American Indian/Alaskan (Other). This compares favourably to statistics for the local area. According to the Office of National Statistics, as cited in the McGregor-Smith Review (UK Government, 2017), Birmingham’s Black and Ethnic Minority working age population was 40% in 2016. 
In terms of roles, the organisation is made up of the following:

Figure 4: Roles in Organisation

Most roles are operational – technician, network engineers and software developers, for example, with fewer employees occupying management, senior and administrative/support roles. 
In terms of length of service all current employees have been employed for at least 3 years. The longest length of service is 15, the average is 8 years, the median is 8 and the mode is 7.  This would indicate that the organisation does not have a problem with retention, though this would need to be analysed further to discover the reasons for this (CIPD, 2022, Allen and Bryant, 2012). 


Figure 5: Length of Service

The average age of all employees is 42, the median is 41 and the mode is 33. The range spans from 29 to 71. This profile indicates the willingness of the organisation to employ beyond normal retirement age, though may indicate a reluctance to employ those in the younger age groups. As the Equality Act 2010 protects employees against age discrimination, this is a potential area that the organisation should explore to ensure that it is benefitting from a diverse and inclusive workforce and not exposing itself to claims in this respect.


Figure 6: Average age of employees


Descriptive Analysis of Data in Relation to Ethnic Groups

The current profile of the organisation reflects the area in which it is based, which indicates that the organisation is attractive to potential employees of all backgrounds and is not having issues recruiting from a diverse population. The data regarding sources of recruitment shows that Indeed and LinkedIn (Social Media sites) are the most successful recruitment tool, but particularly so for Asian/other employees. Of note is that 25% of all black employees who are currently employed were recruited from the Diversity Job Fair, which indicates that the organisation’s efforts to take positive action and target more diverse populations is effective. 

	 
	White
	Black
	Asian
	Mixed
	Other
	Grand Total

	Indeed
	31
	27
	35
	50
	50
	32

	LinkedIn
	29
	25
	35
	13
	25
	28

	Employee Referral
	17
	8
	5
	0
	0
	13

	Google Search
	10
	0
	20
	25
	25
	9

	Diversity Job Fair
	0
	25
	0
	0
	0
	6

	Website
	5
	8
	5
	13
	0
	6

	CareerBuilder
	7
	6
	0
	0
	0
	6

	Other
	1
	0
	0
	0
	0
	0

	Grand Total
	124
	51
	20
	8
	4
	207



Table 3: Percentage of employees recruited by source

Literature on effective retention of employees advocates development opportunities and job enrichment as a way of keeping employees motivated (Lee et al, 2018, Gifford, 2021). Data on the number of special projects assigned to employees was available and this revealed that Asian employees are on average given a higher number of special projects, white and black employees are given 1.5 each and no projects are allocated to those of a mixed or other ethnic background.  Of the 9 Asian employees who have left the organisation, none were allocated any projects. Reasons for leaving include being unhappy (3) and having another position (3), as well as returning to education (1) and retiring (1), indicating that allocating projects to this group is potentially effective in retaining them. 


	
	Sum of Special Projects Count
	Number
	Av per employee

	White
	183
	124
	1.5

	Black
	78
	51
	1.5

	Asian
	42
	20
	2.1

	Other
	0
	8
	0.0

	Mixed
	0
	4
	0.0

	Grand Total
	303
	207
	1.5



Table 4: Number of Special Projects assigned to employees per ethic grouping

A particular issue in Britain, as highlighted by the McGregor-Smith Review (Government, 2017) is particularly low representation of ethnic minority groups in senior roles. It was therefore important to scrutinise numbers of ethnic minority groups in senior positions. Whilst 60% of employees are white, this ethic group occupies 50% of senior and management positions. Of note is that Asian employees do not appear to be well represented in management positions (just below 2%). This, of course, could be another factor affecting the retention of Asian employees and a potential area to focus on going forwards. 



	Count of RaceDesc
	Column Labels
	
	

	Row Labels
	Manager
	Senior
	Grand Total

	White
	42.86%
	7.14%
	50.00%

	Black
	23.21%
	5.36%
	28.57%

	Asian
	1.79%
	8.93%
	10.71%

	Mixed
	7.14%
	0.00%
	7.14%

	Other
	3.57%
	0.00%
	3.57%

	Grand Total
	78.57%
	21.43%
	100.00%


 
Table 5: Percentage of ethnic groups in senior and management positions

Research has revealed that Black women tend to be less well represented in senior positions (Hoffman, 2022). When this issue of intersectionality is considered (when different protected characteristics have a compounding effect - Equality Network, 2022), this can highlight areas to focus on and improve. In this case the data revealed that 7 female managers/senior employees are from the black ethnic group, which equates to 44% of the total number of black employees in these positions and 28% of all females in these positions. As black female employees make up 25% of the total workforce, the number of females in senior positions could be improved, but it not a major concern at present.  
The average age of employees per ethnic group reveals values that are no more than 5 years different to the mean and therefore also potentially not a concern:

	
	Average of Age

	Asian
	43

	Black
	42

	White
	42

	Mixed
	39

	Other
	37

	Grand Total
	42



Table 6: Average age of employees per ethnic group. 



Descriptive and Inferential Analysis of Pay

In recent years the issue of pay equality has risen to the fore, with legislation requiring organisations to publish data on gender equality. As mentioned earlier, this legislation does not require organisations to publish data on race equality, however, this would be wise from a public relations and recruitment/retention perspective. This section will therefore focus on pay in relation to ethnic groups within the organisation. Pay is stated in American Dollars. 
Overall average pay in the organisation is $70,694. Descriptive statistics for pay have been summarised in the table below:

	Salary

	
	

	Mean
	70694.03382

	Median
	63051

	Mode
	61242

	Standard Deviation
	27739.41642

	Range
	204954

	Minimum
	45046

	Maximum
	250000

	Sum
	14633665

	Count
	207

	
	



Table 7: Pay descriptive statistics

Salaries were placed in bands of 10,000. A graph depicting the data reveals a distribution of salaries skewed towards the lower end, although these salaries are by no means small. The majority of salaries are above the typical salary for the role, according to the Hays Tech Salary Guide (2022). For example, the average salary for a Network Engineer for our organisation is $58,186 and the typical salary for organisations in the Midlands is $55,518, using a conversion rate of £1 to $1.23373 (XE, 2022). 





	Salary Band
	Range $000's
	Count

	1
	40+
	17

	2
	50+
	55

	3
	60+
	73

	4
	70+
	20

	5
	80+
	12

	6
	90+
	14

	7
	100+
	6

	8
	110+
	1

	9
	120+
	0

	10
	130+
	1

	11
	140+
	1

	12
	150+
	2

	13
	160+
	0

	14
	170+
	2

	15
	180+
	1

	16
	190+
	0

	17
	200+
	0

	18
	210+
	0

	19
	220+
	1

	20
	230+
	0

	21
	240+
	0

	22
	250+
	1


 
Table 8: Pay in salary bands of 10000. 


Figure 7: Number of employees in each salary band

Correlation between Salary and other variables.

A scatterplot can be used to graphically display relationships between variables (Field, 2018). A scatterplot of salary and length of service, produced using SPSS, does not appear to show any correlation between the two variables. In other words, as length of service increases, salary does not increase or decrease. 
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Figure 8: Scatterplot of Salary by Length of Service.

When comparing age with salary, however, the scatterplot would appear to show a low positive association, i.e. as age increases, salary increases. A statistical test, using Pearson’s correlation co-efficient indicated that this correlation was not significant in this instance. A correlation of 0 represents no correlation whatsoever (Field, 2018). As the Pearson correlation co-efficient was 0.120, this would indicate a low positive correlation, however the significance level was 0.86, indicating that the correlation was not statistically significant. 
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Table 9: Descriptive statistics relating to Salary and Age.
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Figure 9: Scatterplot of salary by Age
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Table 10: Correlations between salary and age. 

Salary and Ethnicity

The CIPD (2022) recommend organisations publish the difference between the median hourly rate of pay of all full pay relevant white employees and the same for other ethnic minority groups, as well as the mean hourly rate of pay for all the groups. The median figure being the middle figure and the mean being the sum of the data divided by the number of values (CIPD, 2022). This data is summarised below:
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Table 11: Median hourly rate of pay per ethnic group. 

The hourly rate of pay has been calculated by dividing the annual salary for each employee by 52 (weeks), and then 40 (the number of hours in a standard working week for the organisation). 
The CIPD (2022) recommend reporting on the pay gap between white and other employees. This is summarised in the table below:
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Table 12: Ethnicity Pay Gap

The table shows that the pay gap is in favour of other employees. White employees have lower median and mean salaries. 
When the pay data is broken down further into pay quarters (as recommended by the CIPD, 2022) this shows that there is a higher percentage of white employees in the lower pay quarters, although the figures are close to the overall proportion of white to other employees in the whole organisation. The percentage of white and other employees evens out more in the upper pay bands and is no longer reflective of the proportions of white/other employees in the whole organisation.
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Table 13: Numbers and Percentages of Employees in each Pay Quarter

The differences in median and mean salaries for each quarter was then analysed. This revealed some large gaps in median pay, particularly in the upper quarter. In this quarter white employees median pay is 44% less than other employees. 
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Table 14: Differences in median and mean pay in quarters

Hypothesis 1 (Differences in Salary):
To test hypothesis 1, the average annual pay for each ethnic group was first calculated, which revealed that the biggest pay disparity was with the mixed-race group (table 15). A t-test was then used to compare mean salaries of all ethnic groups and white employees:
Null Hypothesis: There is no difference between the salary for all minority ethnic groups and the salary for white employees. 
Alternative Hypothesis: There is a difference between the salary for all minority ethnic groups and the salary for white employees. 
There was not a significant difference between the salary of all minority ethnic groups (M=72751) and white employees (M=69317); t=0.88, p=0.38.  The null hypothesis was accepted. 

	Ethnic Grp
	Average of Salary

	Black
	76124.94118

	Asian
	70384.95

	Other
	70271.25

	White
	69317.07258

	Mixed
	58399

	Grand Total
	70694.03382



Table 15: Average annual pay per ethnic group.

	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	72751.18072
	69317.07258

	Variance
	734461825
	794306307.4

	Observations
	83
	124

	Hypothesized Mean Difference
	0
	

	df
	181
	

	t Stat
	0.879251415
	

	P(T<=t) one-tail
	0.190215387
	

	t Critical one-tail
	1.653315758
	

	P(T<=t) two-tail
	0.380430775
	

	t Critical two-tail
	1.973157042
	 



Table 16: t-Test comparing mean salaries of all ethnic groups and white employees. 


Hypothesis 2:

To compare the mean salaries of all the ethnic groups, a one-way analysis of variance (ANOVA) was used. Although at first there appeared to be a disparity between the salary for the mixed-race group (M= 58399) and the other ethnic groups, there was no significant difference; p=0.43. 




	

Anova: Single Factor
	
	
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	White
	124
	8595317
	69317.07258
	794306307.4
	
	

	Black
	51
	3882372
	76124.94118
	991788555.5
	
	

	Asian
	20
	1407699
	70384.95
	410930909.2
	
	

	Mixed
	8
	467192
	58399
	25161923.71
	
	

	Other
	4
	281085
	70271.25
	95887994.92
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	2951307744
	4
	737826936
	0.958089981
	0.431596
	2.416351

	Within Groups
	1.55561E+11
	202
	770101922.4
	
	
	

	
	
	
	
	
	
	

	Total
	1.58512E+11
	206
	 
	 
	 
	 

	

	
	
	
	
	
	


Table 17: ANOVA test comparing mean salaries of all ethnic groups 


Hypothesis 3:
Differences in mean salary for Male and Female employees was then explored in more detail, to investigate any potential areas for concern. 
Null Hypothesis: There is no difference between male and female salaries.
Alternate Hypothesis: There is a difference between male and female salaries. 
There was no significant difference between male (M=71303) and female (M=70215) salaries; t=0.284, p=0.776. 






	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	 
	Variable 1 (Female)
	Variable 2 (Male)

	Mean
	70215.56897
	71303.94505

	Variance
	874536266.9
	643109093.3

	Observations
	116
	91

	Hypothesized Mean Difference
	0
	

	df
	203
	

	t Stat
	-0.284780204
	

	P(T<=t) one-tail
	0.388051425
	

	t Critical one-tail
	1.65239446
	

	P(T<=t) two-tail
	0.77610285
	

	t Critical two-tail
	1.971718848
	 

	
	
	


Table 18: t-test results for male and female differences in mean salary

Hypothesis 4:
Differences for all females over the ethnic groups was analysed using ANOVA. There was no significant difference between females’ salaries across all the ethnic groups; p=0.89. The null hypothesis was therefore accepted.
	Anova: 
Single Factor
	
	
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	White
	67
	4792517
	71530.10448
	1190185210
	
	

	Black
	32
	2207742
	68991.9375
	475083306.9
	
	

	Asian
	11
	790544
	71867.63636
	614728326.1
	
	

	Mixed
	4
	227330
	56832.5
	42605475.67
	
	

	Other
	2
	126873
	63436.5
	14715312.5
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	1002049294
	4
	250512323.6
	0.2792706
	0.890853
	2.453458

	Within Groups
	99569621404
	111
	897023616.3
	
	
	

	
	
	
	
	
	
	

	Total
	1.00572E+11
	115
	 
	 
	 
	 



Table 19: ANOVA test results comparing female salaries over all ethnic groups. 
Hypothesis 5:

Differences for all male employees over the ethnic groups was also analysed using ANOVA. 
Null Hypothesis: there is no difference between the average salaries of the different ethnic groups.
Alternate Hypothesis: there is a difference in average salaries across the groups.
There was a significant difference in average salaries across the groups; p= 0.02. The null hypothesis was therefore rejected and the alternate hypothesis, accepted. 

[image: ]
Table 20: ANOVA test results comparing average salaries in each ethnic groups for male employees. 

There was a highly significant difference between white (M=66715) and black (M=88138) employees; p=0.02.
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Table 21: ANOVA test results comparing average salary of white and black employees.

This test was repeated, comparing all ethnic groups with the black group, as this group had the highest average salary. There was no significant difference between black employees and those of an Asian (p=0.18), Mixed (p=0.19) or other background, p=072.  
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Table 22: ANOVA test results comparing all ethnic groups with the black group. 

A further ANOVA test was then carried out to determine any significant difference between the salaries of male white and all other male employees. There was a significant difference between the salaries of male white (M=66716) and all other employees (M=78996); p=0.02. The alternate hypothesis was therefore accepted. 

[image: ]
Table 23: ANOVA test results comparing average salaries of male white employees to all others. 

Hypothesis 6:
To try to determine the reason for the difference in male salaries, further analysis was carried out on other factors for all male employees.  The proportion of employees in each position type was calculated as follows:

	Position
	White
	Black
	Asian
	Mixed 
	Other

	Manager
	21
	47
	11
	50
	100

	Operational
	68
	47
	56
	50
	0

	Senior
	4
	0
	33
	0
	0

	Support
	7
	5
	0
	0
	0

	%
	100
	100
	100
	100
	100



Table 24: Numbers of Employees in each position. 

White employees were more likely to be employed in operational roles than any other group. White employees also had one of the lowest proportions in managerial positions. 
Chi-Square analysis on position of employees revealed an asymptotic significance of 0.009. This would appear to indicate that there is a significant difference between groups. We may need to exercise caution, however, due to 75% of cells having an expected count less than 5. According to Lohmann-Hancock (no date) we require less than 20% to have an expected count less than 5 for the test to be valid. 
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Table 25: Results of Chi-Square test comparing male numbers in role, per ethnic group. 





Figure 10: Average salary per position (males)

Hypothesis 7
To determine if there was an underlying reason for a smaller proportion of male white employees being in managerial roles, performance scores and absence records were analysed. Presumably if white employees were generally performing at a lower level, this may explain why they were not progressing into higher roles. 
In terms of performance scores, the percentage of white employees fully meeting or exceeding standards was higher than black employees:

	 
	White
	Black
	Asian
	Mixed 
	Other
	Total

	Fully Meets
	77
	58
	100
	75
	100
	76

	Exceeds
	14
	26
	0
	0
	0
	14

	PIP
	7
	0
	0
	25
	0
	5

	Needs Improvement
	2
	16
	0
	0
	0
	4

	 Total Percentage
	100
	100
	100
	100
	100
	100

	
	
	
	
	
	
	



Table 26: Percentage of each ethnic group in each performance category. 

This could indicate that white employees are not being given the same opportunities as other employees for progression. However, a t-test, comparing the average performance scores for each group revealed no significant difference in performance scores. 
Null Hypothesis: There is no difference between performance scores of white employees compared to all other employees.
Alternate Hypothesis: There is a difference between performance scores of white employees compared to all others.
There was no significant difference between performance scores of white employees (M=3) and all others (M=2.9); t=0.37, p= 0.7. The null hypothesis was therefore accepted. 
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Table 27: Results of t-test comparing means of performance scores for white and other employees (males).

In addition to the above, an ANOVA single factor test revealed no significant difference between the average performance scores across the groups.
Null Hypothesis: There is no difference between performance scores of all ethnic groups (males).
Alternate Hypothesis: There is a difference between the performance scores of all ethnic groups (males). 
	Anova: Single Factor
	
	
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	White
	57
	168
	2.947368
	0.515038
	
	

	Black
	19
	59
	3.105263
	0.432749
	
	

	Asian
	9
	27
	3
	0
	
	

	Mixed
	4
	10
	2.5
	1
	
	

	Other
	2
	6
	3
	0
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	1.26952
	4
	0.31738
	0.68871
	0.601728
	2.47774

	Within Groups
	39.63158
	86
	0.460832
	
	
	

	
	
	
	
	
	
	

	Total
	40.9011
	90
	 
	 
	 
	 



Table 28: ANOVA test results comparing average performance scores across the groups (males). 

Hypothesis 8:
The absence records of white employees were analysed to determine whether or not this was a performance issue which may preclude such employees from progressing. 
Null Hypothesis: there is no difference between the mean absences of male white and all other male employees.
Alternative Hypothesis: there is a difference between the mean absences of male white and all other male employees. 
There was no significant difference in absence levels between white (M=9.16) and all other employees (M=10.2);  t=0.83, p=0.4. The null hypothesis was therefore accepted. 

	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	 
	White
	All Others

	Mean
	9.157894737
	10.14705882

	Variance
	35.17105263
	27.76559715

	Observations
	57
	34

	Hypothesized Mean Difference
	0
	

	df
	76
	

	t Stat
	-0.826120799
	

	P(T<=t) one-tail
	0.205660759
	

	t Critical one-tail
	1.665151353
	

	P(T<=t) two-tail
	0.411321519
	

	t Critical two-tail
	1.99167261
	 



Table 29: Results of t-test comparing mean absences of white employees with all others (males). 

An ANOVA single factor test was then used to determine any significant differences across the groups. There was no significant differences between groups; p=0.2. 




	Anova: Single Factor
	
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	White
	57
	522
	9.157894737
	35.17105263
	
	

	Black
	19
	194
	10.21052632
	32.28654971
	
	

	Asian
	9
	115
	12.77777778
	17.69444444
	
	

	Mixed
	4
	25
	6.25
	0.916666667
	
	

	Other
	2
	11
	5.5
	24.5
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	187.1389
	4
	46.78473026
	1.47947199
	0.215473297
	2.477739765

	Within Groups
	2719.542
	86
	31.62258602
	
	
	

	
	
	
	
	
	
	

	Total
	2906.681
	90
	 
	 
	 
	 



Table 30: Results of ANOVA test comparing mean absences of all groups (males). 

Hypothesis 9:
The average length of service was then analysed to determine whether or not this revealed a possible reason for the difference in average salaries, assuming those with less service may have lower salaries. 


Figure 11: Average Length of Service per ethic group. 

On average, black employees have been employed for longer than all other groups of employees, which could explain the higher proportion in managerial positions and on higher salaries. A t-text comparing the length of service of black employees (M=8.5) with all other employees (M=7.7) however, revealed no significant difference; t=1.7, p= 0.09.
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Table 31: Result of t-test comparing length of service of black employees with all other employees (males). 

Hypothesis 10:
An F test was carried out to explore whether the spread of salaries for Black (variable 1) and all other groups were equal or not. 
Null Hypothesis: The variance of the two groups is equal
Alternate Hypothesis: The variance of the two groups is not equal
The results indicated that there is an unequal spread of salaries across groups (M=88138 and 66861); F=5.84, p=2.94416E-08. Therefore, the null hypothesis should be rejected, and the alternate hypothesis accepted. 
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Table 32: Results of F-Test to explore spread of salaries for Black and all other groups.

The test was repeated, comparing the salaries of white employees (Variable 1) with all others. Again, the spread of salaries was unequal (M=66715 and 78995); F=0299, p=3.52536E-05. 
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Table 33: Results of F-Test comparing the salaries of white employees with all others. 

Hypothesis 11 and 12:
Finally, hypotheses 11 and 12 were tested using ANOVA to establish whether there was a difference in engagement and job satisfaction scores across groups. 
There was no difference across groups in terms of engagement, p=0.65. 
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Table 34: Results of ANOVA for engagement scores. 

There was also no difference across groups in terms of job satisfaction, p=0.82. 
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Table 35: Results of ANOVA for job satisfaction scores. 


Discussion

A descriptive analysis of the organisational data revealed that the ethnic profile of the case study organisation reflected the local area. This indicated that the organisation was effective in recruiting and retaining employees of a minority ethnic origin. This is important, as Government and other reports have indicated that those of an ethnic minority do not currently enjoy full participation in the labour market (UK Government, 2017, 2022). First impressions regarding the organisation’s profile were therefore positive. This was reinforced by additional statistics relating to methods of recruitment. 25% of black employees had been recruited from the Diversity Job Fair, which demonstrated positive action by the organisation to target ethnic minority populations. 
Data was analysed regarding the allocation of special projects which revealed that Asian employees tend to be given a higher number. This may have been because turnover data revealed that of the 9 Asian employees who had left, none had been allocated projects. As the CIPD (2021) advocate development opportunities as a way of retaining employees, allocation of such projects is important, but should be done in an equitable way – of current employees no projects had been allocated to those of a mixed or other ethnic background, which was not desirable.
In terms of representation in managerial and senior roles, Asian employees were not well represented (hence, possibly being given more projects to improve this). Contrary to the literature (Hoffman, 2022), however, the percentage of black women in senior roles was reflective of the proportions of black women in the organisation as a whole, and so not a concern. The average age of employees per ethnic group revealed values that are no more than 5 years different to the mean and therefore potentially not a concern. However, this statistic also pointed to a possible issue with recruiting younger employees generally to the organisation. This is something that the organisation should pay attention to, to aid succession planning and ensure a steady flow of talent throughout the organisation, as well as to protect itself from potential claims of age discrimination. 
A descriptive and inferential analysis of pay data revealed that the majority of salaries are above the typical salary for the role (Hired, 2019, Hays Technology, 2021, Gruman, 2022). When comparing age with salary, a scatterplot appeared to show a low positive correlation but this was not statistically significant. An analysis of mean and median hourly pay showed that the pay gap was in favour of other employees and that white employees have lower median and mean salaries. In the upper pay quarter white employees median pay was 44% lower than other employees. The biggest overall pay disparity in terms of average salaries was with the mixed-race ethnic group, though an analysis using ANOVA, revealed no significant difference between ethnic groups, however. This was also the case when data regarding average pay for females over all ethnic groups was analysed, but data for males told a different story - an ANOVA test revealed a significant difference between the salaries of male white and all other male employees. A series of tests to explore possible reasons for this revealed that white employees are more likely to be employed in operational roles (as shown by the Chi-square analysis) but the exact reasons for lack of progression were unclear – there was no significant difference between the performance and absence scores of white and other employees which may have influenced their ability to progress. This is therefore an area for further investigation. 
[image: ]
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Table 36: Summary of Results

Conclusion

The aim of this study was to determine whether or not the lived experience of ethnic minority groups in this particular organisation was generally a positive one. The study revealed that this experience could be deemed to be positive and that individual minority groups did not appear to be at a particular disadvantage. The detailed analysis of pay, however told an interesting story – this revealed that there was a statistically significant difference between the average pay of white male employees compared to male employees of all other ethnic groups. These results contradict published research which shows that ethnic minority groups tend to have lower average pay and hold fewer senior positions than their white counterparts. This may be due to the organisation being located in an area with relatively high levels of ethnic minority groups in the local population, plus high numbers of white employees from low socio-economic backgrounds, who have been found to be less optimistic about their ability to earn high incomes. It is recommended that a follow-up qualitative study is conducted, using focus groups with current staff, to further explore the reasons for this difference. 
The study, though it had unexpected results, highlights the importance of people analytics in improving the experience of all employees. In this instance more could be done to address wider diversity issues in the organisation, but specifically encourage white male employees to develop their skills and progress into higher pay bands. This is important in terms of social mobility and increasing the overall skillset of the organisation and the prosperity of the UK as a whole. 

Strengths and Limitations of this Study

A notable strength of this study is that it was based on a complete set of reliable organisational data. Most of the data was objective though there was an element of self-selection and therefore subjective data for some of the factors such as Race Description, Job Satisfaction and Employee Engagement. As an external organisation conducted the Job Satisfaction and Employee Engagement surveys, the researcher had no control over the quality of these pieces of research, which should therefore be treated with caution. 
As this study is a case-study, based on one organisation, the results may not be generalisable, though will serve to guide other employees in the exploration of their data for the benefit of their organisations. 
The sample size was 207, which could be considered a limitation of the study. Although the sample was 100% of the population in question (the organisation), the results of the tests may have been more robust if the sample size had been bigger. 

Ethical Considerations

Ethics refers to the standards of behaviour that guides a researcher’s conduct (Saunders et al, 2016).  This study was undertaken in accordance with the University’s guidelines on ethical standards in research, namely the UWTSD Research Ethics and Integrity Code of Practice and the UWTSD Research Data Management Policy (UWTSD, 2022). Approval for the research was granted by the Research Ethics Committee and permission was obtained from the organisation to interrogate the data, which was anonymised before being sent to the researcher. There was deemed to be little risk to the organisation, participants and researcher and confidentiality was maintained at all times. As the data was anonymised individual consent was not obtained, but employees were made aware of the research and given an opportunity to object to their data being included. No objections were received. Employees were also given feedback on the findings and an opportunity to discuss the key points.  
The researcher adopted a post-positivist approach to analysing the data. According to Cresswell and Cresswell (2018) being objective is an essential aspect of this approach which is more scientific in nature. Although the literature revealed that in the UK there was evidence of lack of diversity in organisations, this was not an assumption of the author, and the data was interrogated as impartially as possible. 
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Gender 




Total	
F	M 	116	91	

Marital Status




Total	
Single	Married	Divorced	Separated	Widowed	101	77	14	11	4	

Breakdown of Race




Total	
White	Black	Asian	Mixed	Other	124	51	20	8	4	

Roles


Operational 	Manager/Director	Senior Roles	Admin/Support	137	44	12	14	

Length of Service




Total	
3	4	5	6	7	8	9	10	11	12	13	14	15	1	2	14	15	64	40	21	29	12	5	2	1	1	Years of service


Number of Employees




Age of Employees




Total	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	51	52	53	54	55	56	57	58	60	63	67	70	71	3	1	3	9	14	13	14	7	10	12	9	8	7	13	8	9	6	6	6	7	3	8	3	7	2	3	5	1	4	1	1	2	1	1	Age in years


Number of employees




Number of Employees in Each Salary Band

Count	17	55	73	20	12	14	6	1	0	1	1	2	0	2	1	0	0	0	1	0	0	1	Salary Band


Number of employees



Average Salary Per Position




Total	Senior	Manager	Support	Operational	89184.8	87858.807692307688	64211.6	62497.236363636366	Position


Salary





Average Length of Service by Ethnic Group




Total	Black	Other	Mixed	White	Asian	8.526315789473685	8	8	7.7719298245614032	7.333333333333333	Race Description


Length of Service
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Research Question  Hypothesis   Test Utilised  

Are there differe nces in  average salar y between ethnic  groups an d white employees?  Hypothesis  1 :   There is a difference between  the salary of all ethnic minority  groups and the salary for white  employees.      Hypothesis  2 :  There is a  difference between  average  salaries of all groups.     t - test   to assess the likelihood  of the two groups being  different.         ANOVA,  one - way  analysis of  va riance.   

Are women paid less than  men?       Are  women in certain ethnic  groups paid more than the  others?       Are men in certain ethnic  groups paid more than the  others?  Hypothesis  3 :   There is a difference between  male and female salaries.     Hypothesis  4 :   There is a  difference between  female  salaries  over all ethnic groups.        Hypothesis  5 :  There is a  difference between  the male  average salaries of the  different  ethnic   groups.      t - test .         ANOVA .             ANOVA .  

Do males from different ethnic  gro ups occupy certain roles?  Hypothesis 6: Males from  certain ethnic groups occupy  more senior positions.     Chi - square to establish if there  is an association between two  categorical variables.   

Are males from certain ethnic  groups better  performers?  Hypothesis 7:  There is a  difference between the  performance scores of all  ethnic groups (males).  t - test.   

Are males from certain ethnic  groups better attenders?  Hypothesis 8: T here is a  difference between the mean  absences of white and all  other employees (males).     t - test.   

Do lengths of service differ  across ethnic groups (males)?  Hypothesis 9: Males from  certain ethnic groups have  longer lengths of service.   t - test.   

Are sa laries for any ethnic  group more widely spread  than the others (males)?  Hypothesis 10:  The variance of  the two groups is not equal.  F - test to explore the spread of  salaries.   

Are ethnic minority employees  less happy than white  employees in work?  Hypothesi s 11: There is a  difference between the mean  engagement scores across the  groups.      Hypothesis 12: There is a  difference between the mean  job satisfaction scores across  all groups.    ANOVA.   
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Correlations
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White Black Asian Mixed Other Total

Median 30.26 31.16 30.94 28.02 32.86 30.31

Mean 33.33 36.60 33.84 28.08 33.78 33.99
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Median Mean

White 30.26 33.33

All Others 30.76 34.98

Pay Gap 0.5 1.65

Pay Gap % -1.65% -4.95%
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Quarter White (N)PercentageOther (N)Percentage

1 31 60 21 40

2 36 69 16 31

3 29 56 23 44

4 28 55 23 45

Total 124 60 83 40
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Quarter  White MedianOther MedianWhite Mean Other Mean

Median Pay 

Gap

Median 

Pay Gap 

%

1 21.66 24.64 24.49 24.79 -2.98 -13.7581

2 21.82 29.3 29.14 28.96 -7.48 -34.2805

3 27.68 31.59 31.84 32.25 -3.91 -14.1257

4 30.44 43.85 50.03 51.2 -13.41 -44.0539

Total 30.26 30.76 33.33 34.98 -0.5 -1.65235
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

White 57 3802800 66715.78947 329171756

Black 19 1674630 88138.42105 1693974625

Asian 9 617155 68572.77778 200833294.2

Mixed 4 239862 59965.5 9561887

Other 2 154212 77106 86093442

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 7233211344 4 1808302836 3.07057181 0.020483 2.47774

Within Groups 50646607051 86 588914035.5

Total 57879818395 90
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

White 57 3802800 66715.78947 329171756

Black 19 1674630 88138.42105 1693974625

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 6539740299 1 6539740299 9.891449846 0.002391 3.97023

Within Groups 48925161594 74 661150832.4

Total 55464901893 75
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

Black 19 1674630 88138.42105 1693974625

Asian 9 617155 68572.77778 200833294.2

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 2337902209 1 2337902209 1.893733581 0.18052 4.225201

Within Groups 32098209610 26 1234546523

Total 34436111819 27
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

Black 19 1674630 88138.42105 1693974625

Mixed 4 239862 59965.5 9561887

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 2622705414 1 2622705414 1.804600282 0.193495 4.324794

Within Groups 30520228918 21 1453344234

Total 33142934332 22
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

Black 19 1674630 88138.42105 1693974625

Other 2 154212 77106 86093442

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 220244949.7 1 220244949.7 0.136853416 0.715521 4.38075

Within Groups 30577636699 19 1609349300

Total 30797881648 20
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Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance

White 57 3802800 66715.78947 329171756

All Others 34 2685859 78995.85294 1098019942

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 3211541979 1 3211541979 5.228393044 0.024594 3.948084

Within Groups 54668276416 89 614250296.8

Total 57879818395 90
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Crosstab

Count
RaceDesc
Asian  Black  Mixed  Other  White  Total
Posion _Manager 1 9 2 2 12 2%
Operational 5 9 2 0 3 55
Senior 3 0 0 0
Support 0 1 0 0
Total 9 19 4 2 57 9t
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Chi-Square Tests

Asymptoic
Significance
Value df (@-sided)
Pearson Chi-Squars 26.650° 12 008
Likelihood Ratio 2713 12 041

N of Valid Cases 9t

a.15 calls (75.0%) have expected countless than 5. The
minimum expected countis .11
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t-Test: Two-Sample Assuming Unequal Variances

Variable 1 Variable 2

Mean 3 2.947368421

Variance 0.363636364 0.515037594

Observations 34 57

Hypothesized Mean Difference 0

df 79

t Stat 0.374690405

P(T<=t) one-tail 0.354447342

t Critical one-tail 1.664371409

P(T<=t) two-tail 0.708894683

t Critical two-tail 1.99045021
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t-Test: Two-Sample Assuming Unequal Variances

Variable 1 Variable 2

Mean 8.526315789 7.736111111

Variance 2.929824561 4.422339593

Observations 19 72

Hypothesized Mean Difference 0

df 34

t Stat 1.701736762

P(T<=t) one-tail 0.048966775

t Critical one-tail 1.690924255

P(T<=t) two-tail 0.09793355

t Critical two-tail 2.032244509
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F-Test Two-Sample for Variances

Variable 1 Variable 2

Mean 88138.42105 66861.51389

Variance 1693974625 289897874.1

Observations 19 72

df 18 71

F 5.843349595

P(F<=f) one-tail 2.94416E-08

F Critical one-tail 1.750998752
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F-Test Two-Sample for Variances

Variable 1 Variable 2

Mean 66715.78947 78995.85294

Variance 329171756 1098019942

Observations 57 34

df 56 33

F 0.299786683

P(F<=f) one-tail 3.5236E-05

F Critical one-tail 0.608485168
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Anova: Single Factor

SUMMARY
Groups Count __Sum_ Average _Variance
White 124 51412 4146129 0.739978
Black 51 208.93 4.096667 0.421035
Asian 20 8308 4154 0253762
Mixed 8 297 37125 0968764
Other 4 1697 42435 0193892
ANOVA
Source of Variation _s5 df s F__ Pvae Farit
Between Groups  1.524012 40381003 0.6194 0.649176 2416351
Within Groups 1242536 202 0615117
Total 125.7776 206
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Anova: Single Factor

SUMMARY
Groups Count __Sum_ Average _Variance
White 124 476 3.83871 0.981904
Black s1 202 3960784 0.758431
Asian 2 EY 4 0736342
Mixed 8 31 3.875 0410714
Other a 17 425 0316667
ANOVA
Source of Variation _s5 df s F__ Pvae Farit
Between Groups  1.341074 40335268 0.379789 0.822926 2.416351
Within Groups 178.3208 202 0882776
Total 179.6618 206
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Research Question  Hypothesis  Alternate  Hypothesis  Accepted or Rejected  Findings  

Are there differe nces  in average salar y  between ethnic groups  an d white employees?  Hypothesis 1:   There is a difference  between the salary of  all ethnic minority  groups and the salary  for white employees.      Hypothesis 2: There is  a difference between  average salaries of all  groups.    1.   Hypothesis rejected.    2.   Hypothesis rejected.   There are no  significant  differences  be tween average  salar ie s  o f all  gr oups.     

Are women paid less  than men?         Are women in certain  ethnic groups paid  more than the others?         Are men in certain  ethnic groups paid  more than the others?  Hypothesis 3:   There is   a difference  between male and  female salaries.     Hypothesis 4: There is  a difference between  female salaries over all  ethnic groups.        Hypothesis 5: There is  a difference between  the male average  salaries of the different  ethnic groups.     3.   Hypothesis reject ed.   4.   Hypothesis rejected.   5.   Hypothesis accepted.   Overall, women  are not paid less  than men.  Salaries for  women between  groups do not  differ  significantly.      There is a  statistically  significant  difference  between  average  salaries of ma le  white em ployees  and all  others.     

Do  males from  different ethnic groups  occupy certain roles?  Hypothesis 6:  Males  from c er tain ethnic  groups occupy more  senior positions.     6.   Hypothesis accepted.  Male w hite  employees are  more likely to be  employed in  operation al   roles  than any other  group.   

Are  males from  certain  ethnic groups better  performers?  Hypothesis 7:  There is  a diffe rence between  the performance  scores of all ethnic  groups  (males).  7.   Hypothesis  rejected.  Male e mployees  of all ethnic  groups are  generally  performing well.  

Are  males from  certain  ethnic groups better  attenders?  Hypothesis 8: T here is  a difference  between  the mean absences of  white and all other  employees   (males) .     8.   Hypothesis rejected.  Male e mployees  of all ethnic  groups  are prone  to absences .   
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Do lengths of service  differ across ethnic  groups   (males) ?  Hypothesis 9:  Males  from c ertain ethnic  groups have longer  lengths of service.   Hypothesis rejected.    L ength of service  do es   not appear  to be the reason  for certain ethnic  groups having  higher average  salaries   (males) .    

Are salaries for any  ethnic group more  widely spread than th e  others   (males) ?  Hypothesis 1 0 :  The  variance of the two  groups is not equal.  Hypothesis accepted.  T here is an  unequal spread  of salaries across  groups.   

Are ethnic minority  employees less happy  than white employees  in work?  Hypothesis 1 1 :  There is  a  difference between  the mean engagement   scores   across the  groups.    Hypothesis 1 2 : There is  a difference between  the mean  job  satisfaction  scores  across all groups.     Hypothesis rejected.    Hypothesis rejected.   T here are  no  statistical  differences in  engagement and  job satisfaction  scores.  All  employees are    generally,   ‘happy’.   
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Title:Percentage of 16 to 64 year olds who were employed, by ethnicity. Location: England,
Wales and Scotland. Time period: 2019. Source: Annual Population Survey| Ethnicity Facts
and Figures GOV.UK
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Marital status ‘Source of Recruitment (Diversity

(single/Married/Divorced/Separated/Widowed) | fair/Indeed/Employee
Referral/Careerbuilder/website/LinkedIn/
Google search/Other)

Age Number of absences

Gender (Male/Female) Days late

salary Performance Score (1-4)

salary band

Position (Operational/Support/Senior/Manager | Engagement Score (1-5)

Race (White/Black/Asian/Mixed/Other) satisfaction Score (1-5)
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