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ABSTRACT
Workers require good working conditions to enhance their job performance, in this 
study, we conducted a survey of European working conditions in 2022 and compared 
the results with that of 2016 using an unsupervised learning approach for exploratory 
data analysis and determining the relationships. Hence, the Principal Component 
Analysis (PCA) was adopted. The analyses were in two parts for both the 2016 and 
2022 surveys. Following the PCA, the first part shows that European workers are mostly 
characterized by cheerfulness and good spirits. The second part reveals that European 
workers are best characterized by enthusiasm in their work. Test statistics showed that 
the European working condition for the two periods does not differ significantly. The 
working conditions in Europe have not been altered in the space of six years. This 
study recommends that the working condition in Europe should be improved so that 
employers would continue to give their best.

1.  Introduction

Work is an important aspect of life and it is inevitable. It is work that provides opportunities for under-
developed, developing, and developed nations to continue in development. However, work and devel-
opments do not occur of their own volition; rather, employees are the cause of all of these, which is 
dependent on the ideal working conditions. Providing good working conditions to employees is vital to 
individuals’ productivity, enhancing organizations’ performance and the nation’s economy. It is therefore 
incumbent on organizations to provide good working conditions for their employees to thrive.

Particularly in the industrialized world, such as European countries, immigration by people from all over 
the world into Europe has increased due to their need to have better working conditions and improved 
job satisfaction. When employees possess what it takes to achieve high performance, they are easily wel-
come into Europe, for example, the Highly Skilled Migrant program and related to attract professionals and 
skilled workers. Lisbona et  al. (2018) stated that for any employee to function in a modern society, a high 
level of adaptability, proper implementation, and the invention of new ideas and products are required.

This study focuses on EWCS ‘workforce’, and EWCS refers to employees and self-employed workers, 
minus unemployed workers (Eurofound, 2016). In Europe, between 2016 and 2022, it was recorded that 
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there has been an increased workforce due to immigration from individuals seeking better working con-
ditions and these workers are accepted because of their capacity to function. According to Batalova 
(2022), the total number of international destinations in Europe and Northern America in 2000 was 
145,414,863 (52%).

Although this result, showed the number of immigrants seeking to find the next best working condi-
tion for improved satisfaction, perhaps revealing the possible strength of European countries to absorb 
these immigrant workers. On the other hand, the study has an oversight concerning how the influx of 
immigrant workers affects the satisfaction and performance of European citizens that are workers.

Studies are yet to reveal the consequences of having a continuous influx of immigrant workers into 
European countries and how this activity affects the attitude and perception of the non-immigrants 
European workforce. This understanding is necessary considering that non-European workers seem to be 
over-represented in some specific sectors (construction, manufacturing, transport, agriculture, forestry, 
and fishery) than European citizens (European Commission, 2022). Hence, this could create cause con-
cern. Considering the influx of immigrants into Europe experience in recent years, there is a need to 
determine if there is an improvement in favour of workers or otherwise in the space of six years between 
using the EWCS 2016, and the new survey for 2022. Therefore, this study aims to identify if there is a 
difference in the European working condition between 2016 and 2022. The analyses were based on 
descriptive statistics and exploratory data analyses using Principal Component Analyses (CPA). The 
remaining part of the study is sectionalized as follows; Section 2 is the material and methods. Section 3 
is the results. And Section 4 is the summary and conclusion.

2.  Literature review

2.1.  Working condition

‘Working conditions refers to the working environment and aspects of an employee’s terms and condi-
tions’ (Eurowork, 2011). Good working condition, amongst others, is embedded in the eighth United 
Nations Sustainable Development Growth movement tagged ‘Decent Work and Economic Growth’. It aims 
to sustain and have inclusive economic growth, create decent jobs and improve living standards (United 
Nations, 2022). If the working condition is favorable to employees, it will positively impact their perfor-
mances, and if otherwise, it will affect them negatively. The presence of favorable working circumstances 
within organizations is one of the key elements influencing performance (Hsiao et  al., 2018).

2.2.  Job satisfaction

Job satisfaction is an important goal for any organization that desires to actualize its purpose. For this 
study, job satisfaction encompasses indicators such as cheerfulness, calm relaxed, active, vigorous, 
fresh-rested, and fulfilled days that employees experience on the job. People’s level of job satisfaction 
reflects how much they enjoy their work. Job satisfaction centers on all individuals’ thoughts and feelings 
about their work (Lu et  al., 2019). The strength of a corporation is a satisfied workforce (Yalamarthi, 
2020). Furthermore, Yalamarthi (2020) added that the term satisfaction is descriptive and means different 
things to different individuals. According to Hsiao et  al. (2018), job satisfaction refers to the attitudes and 
emotions of employees toward the workplace. It also involves how employees view their jobs and eval-
uate and rate their work. Job satisfaction involves employees’ assessments and perceptions of a job, and 
the perception encompasses feelings on many different levels (Hur et al., 2022). A positive emotional 
view of work is a definition of job satisfaction, which contributes to improving both worker performance 
and company results (Marin-Garcia et  al., 2011).

2.3.  Theoretical underpinning

2.3.1.  Theory of motivation
This study applied a theory of motivation that is traced to the work of Maslow (1943) to understand 
employees’ perceptions and attitudes toward their job. The theory helps to identify human needs as it 
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relates to their jobs. It includes ‘physiological needs, safety needs, love, and belonging needs, esteem 
needs, and self-actualization needs’. A worker needs to feel safe and loved, have a sense of belonging, 
and have a good working environment to perform well on the job (Beynon, 1973). This implies that 
when a worker feels his or her job is unsafe it would negatively affect his or her level of motivation to 
work and ultimately the overall level of job satisfaction.

2.3.2  Working conditions and job satisfaction
Various studies have been conducted on the relationship between working conditions and job satisfaction, 
productivity level, and other variables. Raziqa and Maulabakhsha (2015) study shows a positive relationship 
between working environment (working conditions) and employee satisfaction. Other authors whose stud-
ies showed a positive relationship between working conditions and job satisfaction include Castillo and 
Cano (2004), Gazioglu and Tansel (2006), Baah and Amoako (2011), Chandrasekar (2011), Bakotic and Babic 
(2013) and Esther Olu-Owolabi et  al. (2020). Aleksynska et  al. (2019, pp. 4) stated that ‘workers have the 
right to a high level of protection of their health and safety at work’; while meeting their professional 
needs to prolong their days in the labor market. Gartenstein (2018) emphasized two good working condi-
tions for workers, which include ‘Health and Safety’ and ‘Freedom from Discrimination’. Salau et  al. (2018) 
conducted a study to determine the relationship between work environments and the productivity of aca-
demic staff of universities in selected Universities in Nigeria. The study showed that productivity would be 
maximized if the work environment is favorable and there are growth opportunities. Also, Sorensen et  al. 
(2016) highlighted the seven broad areas of the ‘Conceptual model for integrated approaches to the pro-
tection and promotion of worker health and safety’, one of which is ‘conditions of work’ includes (i) the 
Physical environment, (ii) organization of work, (iii) psychosocial factors, (iv) job task & demand.

2.4.  Unsupervised learning

Machine learning is classified as supervised, unsupervised, and reinforcement learning. In supervised learn-
ing, there are dependent and independent variables, while for unsupervised learning, all variables are 
important, and they can be used to make predictions (Iyiola et  al., 2023; Okagbue et  al., 2020). On the other 
hand, reinforced learning combines the two methods. Reinforcement learning is sometimes called 
semi-supervised learning. The principal component analysis is mostly used for dimension reduction, as much 
as it is used to determine relationships among variables. Another type of unsupervised learning is the cluster 
analysis; the hierarchical, k-means, k-median, and k-mode. The most popularly used is k-means clustering.

The PCA is used for reducing the dimensionality of large datasets, yet minimizing information loss. 
It reduces the number of variables, hence decreasing the complexity in the data. This would help to 
avoid the model depending on the trained data, hence avoiding overfitting (Rogers & Girolami, 2012, 
p. 242). It is often used for explorative analysis and also determines the relationship among variables. 
Howley et  al. (2006) showed that the PCA helps in achieving predictive accuracy; Candès et  al. (2011) 
presents a robust approach to PCA, in a similar fashion, Zhao et  al. (2014) provided methods of obtain-
ing principal components amid complex white noise, Jolliffe and Cadima (2016) provided some variants 
in PCA and its applications. An application of PCA can be found in the study of Tsoulfidis and 
Athanasiadis (2022).

3.  Material and methods

3.1.  Principal component analysis

Principal component analysis belongs to the class of unsupervised statistical learning techniques. Using 
PCA there are no dependent variables; all variables are taken as independent variables relative to the 
regression technique, therefore it does not involve variable Y , but only X X X

p1 2
, , ,… . PCA only computes 

the principal component. In a case where we have a large dataset with correlated variables, such a data-
set can be summarized. The summary would explain the variability in the main datasets (James et  al., 
2013). The procedure for implementing the Principal Component Analysis is provided in (James et  al., 
2013, pp. 379–380).
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3.2.  General equation for PCA

‘The first principal component of a set of features X X X
p1 2

, , ,…  is the normalized linear combination of 
the features’:

	 Z X X X
p p1 11 1 21 2 1

= + +…φ φ φ 	 (1)

From (1) the normalized, 
j

p

j=∑ =
1 1

2
1φ , and the elements of φ φ

11 1
, ,…

p
 are called the ‘loading’ of the first 

principal. The loadings make up the principal component loading vector.

φ φ φ φ
1 11 12 1
= …( )p

T

. The loading is constraints in such a way that their sum of squares is equal 

to one 
j

p

j=∑ =( )1 1

2
1φ .

Since variance is of interest, to compute the first principal component of a n p×  data set X  we assume 

that each variable in X  has been centered to have mean zero 
1

0
1n
x

i

n

ij=∑ =





, we then obtain the linear 

combination of the sample feature values of the form

	 Z X X X
i i i p ip1 11 1 21 2 1
= + +…φ φ φ 	 (2)

The largest sample variance is subject to 
j

p

j=∑ =
1 1

2
1φ

‘The first principal component loading vector solves the optimization problem’:

	 max
φ φ

φ
11 1

1

1 1

2

1, ,… = =
∑ ∑










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




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j

p

j ij j

p φφ j1

2
1= 	 (3)

Optimization problem in (3) can be solved by Eigen decomposition. From (2) the objective function 

in (3) can be written as 
1

1 1

2

n
z

i

n

i=∑
The average of z z

n11 1
, ,…  (scores of principal component) will equally be zero.

After obtaining the first principal component Z
1
 of the dataset, the second principal component Z

2
 

which is linear combination X X X
p1 2

, , ,…  can be obtained. It has maximal variance out of all linear com-
binations that are uncorrelated with Z

1
.

The second principal component with scores z z
n12 2

, ,…  is of the form

	 Z X X X
i i i p ip2 12 1 22 2 2
= + +…+φ φ φ 	 (4)

3.3.  Data description

There are two datasets, the European Working Conditions 2016 and European Working Conditions 2022. 
Each data are divided into two parts. The detailed report of the European Working Conditions 2016 is 
presented in Eurofound (2016).

At the time of the survey, 15% of the European workforce was self-employed, 12% were contract staff 
(temporary employees) and the remaining (73%) were in permanent contract or another form of employ-
ment. The majority of the EWCS workforce is made up of professionals (19%), while the remaining 89% 
are shared across Service and sales workers, Technicians, Craft workers, Clerks, Elementary occupations, 
Plant and machine operators, Managers, and Agricultural workers, in that order. Figure 1 contains weekly 
working hours, by country and sex.

The dataset includes questions 87a–e had 6 scales and provided in Table 1 and questions 90a–f had 
5 scales, provided in Table 4, they were analyzed separately to draw valid inferences from the survey. A 
total number of 3,976 males (50.9%) and 3,837 females (49.1%) were involved in the study for 2016, and 
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a total of 7813. The oldest was 87 and the youngest 15 years old, and the average age of participants 
was approximately 43 years old.

The authors conducted a survey online from 29th May 2022 to 22nd July 2022. Purposeful sampling 
was used, and a mix of snowballing where new participants recruits other participants to participate in 
the survey. The 2022 survey comprised 178 females (44.9%) and 218 (55.1%) males, totaling 396. The 
respondents were predominantly from the United Kingdom, with a total of 240 participants (60.6%), 
while the remaining 154 (39.4%) respondents were from other countries, such as Ireland and Germany. 
So, not all European countries were covered in the 2022 survey relative to the 2016 EWCS.

3.5.  Method of analysis

Software by R Core Team (2022) was used to carry out the PCA based on the model in Equations (1)–(4). 
The ‘Package devtools’ in R by Wickham et  al. (2020) was used, also ‘Package ggbiplot’ by Vu (2011)-a 
ggplot2 based biplot was used for the visual plots.

4.  Results

4.1.  Analysis of response for 2016 survey

Table 1 shows the response frequencies and the corresponding percentages of questions 87a-87e in the 
survey. Seven thousand eight hundred and thirteen workers (7813) were sampled and coded accordingly. 

Figure 1. U sual weekly working hours, by country and sex. Source: (Eurofound, 2016).

Table 1. S ummary of response (Q87a–87e).
Scale Cheerful.GS Calm.relaxed Active.Vigorus Fresh.rested Fulfilled days

‘All of the time’ 1459 (18.7%) 1327 (17.0%) 1570
(20.1%)

1176 (15.1%) 1785 (22.8%)

‘Most of the time’ 3202 (41.0%) 2845 (36.4%) 3184
(40.8%)

2781
(35.6%)

2933
(37.5%)

‘More than half of the 
time’

1998
(25.6%)

2050 (26.2%) 1856
(23.8%)

2030
(20.6%)

1806
(23.1%)

‘Less than half of the 
time’

607
(7.8%)

822
(10.3%)

623
(8.0%)

857
(11.0%)

633
(8.1%)

‘Some of the time’ 429
(5.5%)

560
(7.2%)

433
(5.5%)

692
(8.9%)

499
(6.4%)

‘At no time’ 89
(1.1%)

184
(2.4%)

119
(1.5%)

251
(3.2%)

111
(1.4%)

Total response 7784 7788 7785 7787 7767
Total response excluded 29 25 28 26 46
Total response expected 7813 7813 7813 7813 7813

Source: Authors.
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In Table 1 (Cheerful.GS), the second column stands for Q87a responses to ‘I have felt cheerful and in 
good spirits’. The third column in Table 1 (Calm.relaxed) stands for responses to Q87b ‘I have felt calm 
and relaxed’. The fourth column in Table 1 (Active.Vigorus) stands for answers to Q87c ‘I have felt active 
and vigorous’. The fifth column in Table 1 (Fresh.rested) stands for responses to Q87d ‘I woke up feeling 
fresh and rested’, and lastly, the sixth column in Table 1 (Fulfilled days) stands for answers to Q87e, ‘My 
daily life has been filled with things that interest me’. The principal component analysis for this part is 
based on Table 1 and shown in Tables 2 and 3, Figures 2 and 3, respectively.

In Table 2, S.D. is the standard deviation, Prop. of Variance is the proportion of Variance, and Cum. 
Prop is the cumulative proportion. Table 3 shows that five principal components were obtained, namely 
PC1-PC5. Each principal component explains the total variations in the European Working Conditions 
Survey 2016 dataset for 90a–f. The Principal Component 1 (PC1) explains 96% of the total Variance, 
almost 100%. Principal component 2 (PC2) explains 3.1% of the Variance. It is observed that proportion 
of variance of PC1 is 96.04%, PC1 and PC2 give a Cumulative Proportion of (99.2%). It means that PC1 
and PC2 explain almost all of the variation in the European Working Conditions related to questions 90 a–f.

The plot shows that the PC1 and PC2 are sufficient to explain the variation in the data. There was a 
sharp deviation from the second component.

From Table 3, all the variables have a negative relationship. In PC1, the variable that mainly described 
the working of Europeans is Cheerful.GS (−0.44986). All the variables have a negative relationship. A 
worker who is not cheerful would not be calm/relaxed at work. Such a person will not be active and 
vigorous. Also, a person cannot wake up feeling fresh and rested due to a bad and unfilled day. In PC2, 
‘Fulfiled.days’ mainly described the working condition. It has a negative relationship with ‘fresh.rested’, 
and ‘Calm.relaxed’. It can be interpreted that a worker who had a fulfilled day does not necessarily mean 
that they will be calm and relaxed or wake up feeling refreshed and rested the following day. Figure 3 
shows the relationship among the variables.

4.1.1.  Analysis of response of (Q90a–Q90f)
The questions Q90a–Q90f helps to determine how much energy they put into their work, how enthusi-
astic the participants are about their daily job schedules, how much the work gives them time to do 

Table 2.  Principal component analysis of European Working Conditions Survey conducted for Q87 a–e
PC1 PC2 PC3 PC4 PC5

S.D 2.1913 0.39564 0.19504 0.05829 0.01721
Prop. of variance 0.9604 0.03131 0.00761 0.00068 0.00006
Cum. Prop. 0.9604 0.99165 0.99926 0.99994 1.00000

Source: Authors.

Table 3.  Principal component analysis for Q 87 a–e.
PC1 PC2 PC3 PC4 PC5

Cheerful.GS −0.44986 0.03456 0.42597 −0.21544 0.75403
Calm.relaxed −0.44833 −0.33785 −0.42610 −0.67907 −0.20529
Active.Vigorus −0.44858 0.29284 0.57795 −0.02624 −0.61505
Fresh.rested −0.44487 −0.62653 −0.03543 0.63805 −0.03436
Fulfiled.days −0.44438 0.63746 −0.54927 0.290942 0.09907

Source: Authors.

Table 4.  Response for (Q90a–Q90c, Q90f).
Scale Energy Enthusiastic Time Competence

Always 1734 (22.2%) 2130 (27.3%) 2116 (27.1) 4256 (54.5%)
Most of the time 3815 (48.8%) 3008 (38.5%) 2960 (37.9%) 3001 (38.4%)
Sometimes 1823 (23.3%) 1830 (23.4%) 2060 (26.4%) 381 (4.9%)
Rarely 302 (3.9%) 590 (7.6%) 481 (6.2%) 64 (0.8%)
Never 107 (1.4%) 223 (2.9%) 170 (2.2%) 37 (0.5%)
Total 7684 7781 7787 7739
Total response excluded 129 32 26 74
Total response expected 7813 7813 7813 7813

Source: Authors.
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other things they would normally want to do aside work, and lastly, how competent do they perceive 
themselves to be.

Table 4 shows the European Working Conditions Survey 2016, questions 90a–90c and 90f. Seven thousand 
eight hundred and thirteen workers (7813) were included in the survey as mentioned earlier. The frequencies 
and percentages are provided in Table 4. The second column in Table 4 (Energy) stands for Q90a responses 
to the question, ‘− At my work, I feel full of energy’. The third column in Table 4 (Enthusiastic) stands for 
responses to Q90b ‘I am enthusiastic about my job’. The fourth column in Table 4 (Time) stands for answers 
to Q90c ‘Time flies when I am working’. The fifth column in Table 4 (Competence) stands for Q90f responses 
to’– In my opinion, I am good at my job’. The principal component analysis for this section was based on 
Table 4 and recorded in Tables 5 and 6, Figures 4 and 5, respectively.

In Table 5, S.D. is the standard deviation, Prop. of Variance is the proportion of Variance, and Cum.
Prop is the cumulative proportion. From Table 5, four principal components were obtained, namely 
PC1–PC4. Principal Component 1 (PC1) explains 88.8% of the total variation. Principal component 2 
(PC2) explains 10.5% of the Variance. It is observed that proportion of variance of PC1 is 88.6%; PC1 
and PC2 give a Cumulative Proportion of (99.1%). It means that PC1 and PC2 explained almost all of 
the variations in the European Working Conditions and provided for Q90 a–f. The scree plot is given in 
Figure 4.

Figure 4 further shows described what is represented in Table 6. PC1 and PC2 explain the variation in 
the data set.

Figure 2. S cree plots for PCA analysis of Q 87 a–e.

Figure 3.  PCA for European working conditions survey for Q87a–e. Source: Author.
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From Table 6, all the variables have a negative relationship. In PC1, the variable that primarily 
describes the working of Europeans is the ‘enthusiastic” (−0.52845). It can be interpreted as a worker 
that is not enthusiastic will put less ‘energy’ to work and give less ‘time’ to work. Also, an incompe-
tent worker cannot be ‘enthusiastic’. The relationship among the variables is further described in 
Figure 5.

From Figure 5, it was observed that those whose responses were ‘rarely’ (4) and ‘never’ (5) about hav-
ing quality time at work clustered together.

4.2.  Analysis of response for 2022 survey

Table 7 contains the analysis for Q87 a–e, while Table 8 contains the analysis for (Q90a–Q90c, Q90f ).
From Table 3, all the variables have a negative relationship. In PC1, the variable that mainly described 

the working of Europeans is the Cheerful.GS (−0.45384). Similar to the analyses conducted for the 2016 
survey, all the variables have a negative relationship. The interpretations follow alike. Plot 5 gives a visual 
exploration of Table 7 (Figure 6).

From Table 8, all the variables have a negative relationship. In PC1, the variable that primarily describes 
the working of Europeans is the ‘enthusiastic’ (−0.53218). Similar to the results obtained from the survey 
of 2016, it can be interpreted as a worker who is not enthusiastic will put less ‘energy’ to work and give 
less ‘time’ to work. Also, an incompetent worker cannot be ‘enthusiastic’. The relationship among the 
variables is further described in Figure 7. The results showed that European Working Conditions have 
mostly stayed the same in 2022 as in 2016.

Table 6.  Principal component analysis for Q90a–f.
PC1 PC2 PC3 PC4

Energy −0.5094973 −0.3812804 0.7352635 0.23329237
enthusiastic −0.5284593 −0.1426640 −0.1809163 −0.81709671
Time −0.5217722 −0.2213451 −0.6406850 0.51796034
competence −0.4346229 0.8861595 0.1271993 0.09820754

Source: Authors.

Figure 4. S cree plots for PCA analysis of Q90a–f.

Table 5.  Response (Q90a–Q90c, Q90f).
PC1 PC2 PC3 PC4

S.D 1.883 0.6482 0.18686 0.02889
Prop. of variance 0.886 0.1051 0.00873 0.00021
Cum. Prop. 0.886 0.9911 0.99979 1.00000

Source: Authors.
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In Tables 9 and 10, the results of PC1 and PC2 are presented since the two components are sufficient 
to describe the relationship among the variables. We conduct a t-test statistics to determine if there is 
difference in the mean of PCs for 2106, and PCs for 2022 results. Null hypothesis H H

01 02
=  versus  

H H
01 02
≠ . Where H

01
 is for 2016 results and H

02
 is for 2022 results.

Figure 5.  PCA for European working conditions survey for Q90a–f. Source: Author.

Table 7.  Principal component analysis for Q87 a–e.
PC1 PC2 PC3 PC4 PC5

Cheerful.GS −0.45384 0.11376 −0.65853 0.26254 −0.52773
Calm.relaxed −0.45304 −0.19632 −0.21158 −0.81838 0.20418
Active.Vigorus −0.45343 −0.24788 −0.08101 0.50308 0.68796
Fresh.rested −0.42869 0.82413 0.25960 −0.03315 0.08104
Fulfiled.days −0.44655 −0.45592 −0.62100 0.08444 −0.44715

Source: Authors.

Table 8.  Principal component analysis for (Q90a–Q90c, Q90f).
PC1 PC2 PC3 PC4

Energy −0.51637 −0.19424 0.71472 0.42987
Enthusiastic −0.53218 −0.05570 0.10456 −0.83829
Time −0.49478 −0.50553 −0.65486 0.26602
Competence −0.45312 0.83880 −0.22221 0.20420

Source: Authors.

Figure 6.  Plot showing relationship among the variables.
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T-test was conducted to determine the difference between PC1 for 2016 and PC1 for 2022, also the 
difference in PC2 for 2016 and PC2 for 2022 for Q87a–e shown in Table 9. T-Stat = 0.019874 for the 
difference the PC1s, P(T< =t)=0.985217; since the p-value is greater than 0.05. We fail to reject the null 
hypothesis for the difference in PC1 for the two periods. This shows that the relationship among the 
variables in PC1 in 2016 does not differ significantly from that of 2022. Also, the relationship among the 
variables in PC2 in 2016 does not differ significantly following a t-test for difference in means, 
t-Stat= −0.0235 P(T< =t)=0.98176 > 0.05.

T-test was conducted to determine the difference between PC1 for 2016 and PC1 for 2022, also the 
difference in PC2 for 2016 and PC2 for 2022 for Q90a–f shown in Table 10. Analyses showed that t-Stat 
= 0.018980, P(T< =t)=0.985471; since the p-value is greater than 0.05, we fail to reject the null hypoth-
esis for the difference in PC1s for the two periods. This shows that the relationship among the vari-
ables in PC1 in 2016 does not differ significantly from that of 2022. Also, the relationship among the 
variables in PC2 in 2016 does not differ significantly following a test statistics, t-Stat = 0.03529  
P(T< =t)=0.97298>0.05.

Figure 7.  Plot showing relationship among the variables for (Q90a–Q90c, Q90f).

Table 9.  PC1 and PC2 PCA for 2016 and 2022 Survey for Q87a–e.
2016 Results 2022 Results

PC1 PC2 PC1 PC2

Cheerful.GS −0.44986 0.03456 −0.45384 0.11376
Calm.relaxed −0.44833 −0.33785 −0.45304 −0.19632
Active.Vigorus −0.44858 0.29284 −0.45343 −0.24788
Fresh.rested −0.44487 −0.62653 −0.42869 0.82413
Fulfiled.days −0.44438 0.63746 −0.44655 −0.45592

Table 10.  PC1 and PC2 PCA for 2016 and 2022 survey for Q90a–f.
2016 Results 2022 Results

PC1 PC2 PC1 PC2

Energy −0.5094973 −0.3812804 −0.51637 −0.19424
Enthusiastic −0.5284593 −0.1426640 −0.53218 −0.05570
Time −0.5217722 −0.2213451 −0.49478 −0.50553
Competence −0.4346229 0.8861595 −0.45312 0.83880
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5.  Summary and conclusion

The European Working Conditions Survey 2016 and 2022 were analyzed in this study. Summary statistics 
were carried out on the responses. There were two parts to the analysis, the first part measures how the 
workers perceive their jobs, and the second part measures the worker’s attitude toward their various posi-
tions. Principal Component Analysis was further used for explorative analysis and visualization. In the first 
part, the variable that mainly described the working condition of the Europeans was the ‘Cheerful.GS’, that 
is, cheerfulness and good spirit. The results show that, if a worker is cheerful and in good spirits, such a 
person will be active and vigorous, feel fresh and rested, and have a fulfilled day at work. That agrees with 
Raziqa and Maulabakhsha (2015) and Gartenstein (2018) study. In the second part, the variable that mainly 
describes the working of Europeans is enthusiasm. So, if workers are enthusiastic about their jobs, they will 
be productive following Maslow’s theory of motivation. These results are in line with Salau et al. (2018) study.

The Principal component analysis which measures the relationship among the variables shows very 
close results for the European working condition 2016 survey, and that of European working conditions 
newly obtained in 2022. The result of the first part shows that most European workers are cheerful and 
in good spirits and the second part reveals that they are enthusiastic about their work. A t-test statistics 
was conducted on the results obtained for the periods and established that there is no significant dif-
ference in the results obtained in the two periods for both the first and second part of the analyses. This 
study shows that the working condition has not been altered in the space of six years, and the influx of 
immigrant into Europe notwithstanding, recommends that working condition may be improved so that 
workers will have a better experience at work.
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