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Abstract 

This paper studies the employee job stress in China smart factory.  Nowadays, the most China factory become to smart factory because the technology development, low cost or local designed automation to increase their productivity and overcome the labour shortage.  During the company upgrade, the employee also need to learn the how to operate the new equipment and system for production.  Therefore, the employee need to re-train again to fulfill the new requirement in organization.  In addition, the organization also reduce their number of worker and stress by equipment and process re-engineering.  The employee also need to upgrade in parallel.

Job stress will be occurs by role conflicts and ambiguity by process upgrading and the organization will keep higher performance staff and phase out lower performance staff.  This research will use quantitative research methods in one of China smart factory and find out any suggestion for industry development.    
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Background 

A+ Paper company is a professional paper-based items manufacturing and printing company. We begin as a package box and manual printer in 1982.  Through relentless innovation, we steadily move up the value chain expanding both the depth and breadth of our services.

Today, A+ Paper becomes a turn-key service provider on printing and paper based products manufacturing.  While still headquartered in Hong Kong, the manufacturing bases in Dongguan, China, Heshan, China and Hai Phong, Vietnam.  Totally aggregate factory size is 260 acres approximately and a skilled workforce of around 4,000 people. Their steady growth is reflected in our ever-expanding product portfolio which now spans board games, puzzles, greeting cards, educational products, packaging boxes and books.

It is this devotion to excellence that has earned us the trust of our customers, including renowned local and international brands in a diverse range of industries.

Introduction
Labour shortage is the first facing problem is most China factory.  During the labour shortage, most company will provide the better salary and benefit to the maintain and absorb more manpower.  Therefore, the cost is increasing by salary increasing and better benefits.  In addition, worldwide policy such as China US trade war to let China factory to update their equipment and facility to reduce their own cost to survive in the market.  Technology can help the factory to because a smart factory.  Smart factory have high- tech and high speed machine, automation, smart layout, on-time system and logistic network to change the traditional labour intensive factory to smart factory which should be higher productivity with less labour intensive.

However, the requirement of skilled workers should increase to fulfill the new equipment and system by this situation.  The lower skill and educational background need to train up to the qualified workers to operate the machine and advanced system.  In addition, the new generation of post 80 is under one child policy in China.  Most post 80 have higher education background and single child in the family.  Over 50% new generation want to do white collar job rather than blue collar job.  That why the worker shortage issue is still not easily to solve.

Job stress have occur by new requirement of machine and system upgrade by existing worker and new worker in organization.  The qualified workers and staffs can still work in the organization.  We would like to prepare quantitative research to study in organization and provide some suggestion and ideas to reduce the job stress issue.  This studies can overcome the employee needs in China smart factory.
Literature review
To develop an appropriate measure for job stress, we relied on the relatively established literature on printing industry or industry field which is defined job stress in organization.  Most likely employees who complain about stress caused by excessive workloads may be greeted.  In most organisations, junior managers are expected to work long hours and undertake a range of projects and assignment in order to prove their worth to the organisation.  Furthermore, job and career reviews are intended to provide guidance to junior managers from senior management to review current progress and to agree objectives, which are measurable and achievable, for future performance.  Many job and quently resulting in stress arising from a feeling of unfairness, lack of understanding by their immediate manager.

A review of the relationships of job stress is came by role conflicts and role ambiguity.  For example, the literature suggest me to review this two major area.  (Kahn 1964; Jeremy 2005; Edward 2007)  

Role conflicts is opposing demands made on an individual by different people.  It arises from the members of the organization, who exchange information wit the role holder, have different expectations of his role.  Each may exert pressure on the role holder.  Satisfying one expectation could make compliance with other expectations difficult.  This is the classic in servant of two masters situation.  In addition, it should be another role conflict is internal issue.  The role holder may be promoted but the role holder can keep continue to do his post-role. The role holder can’t work individual by themselves.  That why the role ambiguity is another issue in job stress.   
Role ambiguity is the individual has no clear idea of what is expected of employee.  Role holder has insufficient information for adequate performance of his role or where the information is open to more than one interpretation.  Potentially ambiguous situations are in jobs where there is a time lag between the action taken and visible results or where the role holder is unable to see the results of his actions.  Therefore, we should prepare the clear job duty to identify clearly job content.   Although prepared the clear job duty, the role holder don't fully understand job duty.  The role ambiguity is also occurs.

In addition, a another review by literature in relationship is job satisfaction and resource supporting.   (Clare 2003, Jeremy 2005, Xinyuan 2016). Job satisfaction is the related the balance of expected and existing performance and attitude of the role holder.  Any effect the job performance should be included such as pay/benefit, job security, workload, organization culture, extra pay in overload or out of job content, physical working environment and relationship with peers.  Resource and supporting can solve the job stress but most organisation to perform the higher perform or productivity so they should be cut the cost and resource.  That why it is easily come from job stress and improve by organisation or supervisor.
In this review, we would like to review in China smart factory.  Smart factory is define that the factory is applied Industries 4.0.  Industries 4.0 is standard for the fourth industrial revolution.  The best defined is new level of organisation and control over the entire valve chain of the life cycle of products with automation equipment.  It is geared towards increasingly individualized customer requirement.  The basis for the Industries 4.0 is the availability of all relevant information in real time by connecting all instances involved in the valve chain.  The ability to derive the optimal valve-added in the workflow or system at any time from the data is also virtual.  This connection can let people can be get the real time data and  immediately change by customer on-time requested.  Therefore, it can saving the manpower on planning, control, data entry and work process monitoring.  Also, the operator also need to learn how to use this on-time system and share their data in whole work process flow.  Finally, Industries 4.0 can save the manpower but need more skillful or qualified worker in organisation.  That why employee will facing the job stress in this environment of organisation.
Hypotheses development

The following is the literature review and related with job stress in an organisation:

· Role conflicts

· Role ambiguity
· Job satisfactions
· Resource and supporting level




Based on the job stress, we have 4 elements is the critical factor will be related.  Therefore, we should find out the relationship how to affect the job stress and which factors should be the major issues is the critical.  In role conflict, we should define one employee work more than one role, how often face the role conflict in project and performance can fulfill the job duty.  In role ambiguity,  the clear of the job duty must be necessary but the role holder also need to fully understand.  In the same times, we may be do some out of scope in the post of role holder.  In job satisfaction, it should be related with pay and benefit, job security, over workload, extra payment in overloading.  In resourcing and supporting level, it should be depend on organisation and supervisors support in working area. 
Methodology
For study the job stress in China smart factory, we should prepare the quantitative research to review these 4 factors by literature review.  Firstly, we should study the different levels of employee for study.  During the job stress is often occur in the frontline staff level, we should focus on 2 classes (middle manger level and shop floor level) in this case.  In addition, top management level is just less than 10 employees so top management can be expert review to support our review.  In addition, we should develop the scale of each level for study (DeVellis, 2nd ed., 2003).  Each level should study 20 sets data. 
The following illustrates the steps used in this process.  I would like the interval scales to be 7 level from “very dissatisfied” to “satisfied” in the questionnaire.  

Table1: Measurement development process

Interval scales 









Description

1








   
Very dissatisfied

2









Dissatisfied
3









Little dissatisfied
4









Neutral
5









Little satisfied






6









Satisfied
7









Very satisfied
Based on earlier work by Kahn, Clare, Jeremy, Edward and Xinyuan (1964, 2003, 2005, 2007 and 2016), a questionnaire was used to collect data for the study.
The questionnaires was divided into five sections. The first section of the questionnaire is the generation information which included (1) factory, (2) when join, (3) gender, (4) age range, (5) married status, (6) no. of children, (7) higher education level and (8) working experience.  We can understand the general background of each staff and some issues may be related with job stress.  The second section is about the level of job satisfaction which included (1) salary and benefit, (2) connections between pay and performance, (3) workload, (4) flexibility of work hours, (5) job security and (6) relationship with your peers.  We need to understand the employee actual feeling on job satisfaction and job stress.  The third section is about the resource and supporting level.  As the workload increasing or lower job satisfaction, it may be easily to become the job stress if the resource and supporting is enough.  Job stress easily come out by limited resource but extra required.  The section is included (1) physical working environment, (2) enough internal department support in project, (3) enough other department support, (4) enough your supervisor support, (5) opportunity to study new technologies and (6) opportunity to company-sponsored training and seminars.  The fourth section is about role conflict which included (1) acting more than one post in organization, (2) handle some cases have role conflicts, (3) how often cases have role conflicts, (4) feeling of role conflict, (5) performance can’t fulfill your job duty and (6) work with your supervisor when you feel role conflict.  The last section is the role ambiguity which included (1) clear job description of your post, (2) fully understand of your job duty, (3) do some job is not your job description, (4) how often do you work content have role ambiguity, (5) extra payment/benefit of this work is out of your position and (6) discuss with your supervisor when you feel role ambiguity.  This questionnaire is expert review by top management in organization and approve to proceed this research. 

A totally of 40 employee in 2 layers staff in engineering department were to reviewed.  In middle level is included managers, assistant managers and supervisor.  Totally is just 28 staffs.  The frontline level is included senior engineers, engineers, junior engineers and technician.  Totally is over 100 staffs.  Therefore, we prepare the cluster sampling of each group.  The population is divided into mutually exhaustive subsets.  A random sample of the subsets is selected.

Data were analysed with the Minitab statistical package.  Descriptive statistics were used to find out the critical factors to be effected to job stress in this organisation.  After that, a series of t-tests were performed to compare the data of each factors of the job stress.  We should be define the Cronbach Alpha is 0.7 and p value is defined 0.5 for this statistic.       
Result and findings

In middle level, we are 75% male and 25% female in questionnaires.  The employee have been working around 13 years in this organisation since 2006.  The age grading is 40.7 years old.  In family, Martial status is 95% married and they have 1.45 children in average.  Their education background is high which is the bachelor level is 65% and the rest is lower than bachelor level.  In average, their working experience is 12.45 years (mean).  
Reviewed the mean value of each data,  the mean score of job satisfaction level is from 3.65 to 4.8 and standard deviation is from 1.11 to 1.54.  The mean score of resource and support level is from 3.9 to 5.8 and standard deviation is from 1.00 to 1.66.  The mean score of role conflict level is from 0.5 to 4.3 and standard deviation is from 0.5 to 1.88.  The mean score of role conflict level is from 1.95 to 5.55 and standard deviation is from 1.19 to 1.83.     

Based of this testing result, the Cronbach alpha of each factors is greater than 0.7.  Therefore, the internal consistency or correlation between items is higher relationship.  In addition, the Cronbach alpha of role conflict and role ambiguity is higher than 0.9.  Therefore, we should consider shortening the scale from “1 to 7” to “1 to 5” in next questionnaire.  Details can see table 2.
Table2: Job stress Questionnaires of middle level (n=20)

Construct and items








Mean   SD 
Cronbach

General Information

1. When join












2006
2. Gender













M = 75%, F = 25%
3. Age














40.7
4. Martial Status










   Married=95%, Single=5%
5. No. of children 











1.45
6. Highest level of education





  

   Bachelor=65%,Others=35%
7. Working experience










12.45
Job satisfaction level

8. Salary and Benefits 










3.65
1.31
0.89
9. Connections between pay and performance




4.2

1.11
10. Workload












3.8

1.54
11. Flexibility of work hours









3.65
1.27
12. Job security











4.45
1.15
13. Relationship with your peers







4.8

1.15
Resource and support level

14. Physical working environment







4.1

1.12
0.80
15. Enough internal department support in project



3.9

1.25
16. Enough other department support






4.05
1.00
17. Enough your supervisors support






5.35
1.18
18. Opportunity to study new technologies





4.25
1.21
19. Opportunity to company-sponsored training and seminars
4.3

1.66
Role conflict level
20. Have you acting more than one post in organization?

0.6

0.5

0.97
21.Have you handle some cases have role conflicts?


0.5

0.51

22. How often do you have role conflict?





2.3

1.59
23. Do you feel role conflict by yourself?





2.4

1.67
24. Your performance can’t fulfill your job duty




4.3

1.49
25. Work with your supervisor when you feel role conflict

4.2

1.88
Role ambiguity level

26. Clear job description of your post






5.25
1.83
0.96
27. Fully understand of your job duty






5.55
1.23
28. Do you do some job is not your job description?


3.6

1.76
29. How often do you work content have role ambiguity?

2.3

1.26
30. Extra payment/benefit of this work is out of your position
1.95
1.19
31. Discuss with your supervisor when you feel role ambiguity
5

1.26

In frontline level, we are 48% male and 52% female in questionnaires.  The employee have been working around 5 years in this organisation since 2014.  The age grading is average 30 years old and younger than middle management about 17 years.  In family status, most is still single (57%) and they have 0.75 children in average.  Their education background is high which is the bachelor level is 52% and the rest is lower than bachelor level.  In average, their working experience is 6.57 years (mean).  

Reviewed the mean value of each data,  the mean score of job satisfaction level is from 3.35 to 5.04 and standard deviation is from 1.12 to 1.40.  The mean score of resource and support level is from 4.57 to 5.39 and standard deviation is from 0.66 to 1.18.  The mean score of role conflict level is from 0.74 to 4.09 and standard deviation is from 0.42 to 2.04.  The mean score of role conflict level is from 1.83 to 5.65 and standard deviation is from 0.84 to 1.85.     

Based of this testing result, the Cronbach alpha of each factors is greater than 0.7.  Therefore, the internal consistency or correlation between items is higher relationship.  In addition, the Cronbach alpha of role conflict and role ambiguity is higher than 0.9.  Therefore, we should consider shortening the scale from “1 to 7” to “1 to 5” in next questionnaire.  Details can see table 3.
Comparing with middle level and frontline level, we can find out the role conflict and role ambiguity is also similar.  That why these two factors is stronger related with job stress of both level.  In connection between pay and performance of job satisfaction, the mean of middle level is 4.2 but the mean of frontline level is 3.7.  It can explain the frontline level staff feel the pay and performance is not strong relationship.  In flexibility work hours of job satisfaction, the mean of middle level is 3.65 but the mean of frontline level is 4.09.  It can explain the frontline level staff can accept the flexibility working hour and well to use the electrical device to handle their work and communication with their peers. 
Table3: Job stress Questionnaires of frontline level (n=23)

Construct and items








Mean   SD 
Cronbach


General Information

1. When join












2014
2. Gender













M = 48%, F = 52%

3. Age














30
4. Martial Status










   Married=43%, Single=57%

5. No. of children 











0.75
6. Highest level of education





  

   Bachelor=52%,Others=48%

7. Working experience










6.57
Job satisfaction level

8. Salary and Benefits 










3.35
1.40
0.84
9. Connections between pay and performance




3.7

1.40
10. Workload












3.91
1.41
11. Flexibility of work hours









4.09
1.31
12. Job security











4.43
1.12
13. Relationship with your peers







5.04
1.19
Resource and support level

14. Physical working environment







4.57
0.66
0.75
15. Enough internal department support in project



5.30
1.18
16. Enough other department support






5.70
1.06
17. Enough your supervisors support






5.39
1.12
18. Opportunity to study new technologies





4.78
1.13
19. Opportunity to company-sponsored training and seminars
5.22
1.09
Role conflict level
20. Have you acting more than one post in organization?

0.78
0.42
0.97
21.Have you handle some cases have role conflicts?


0.74
0.45

22. How often do you have role conflict?





2.22
1.20
23. Do you feel role conflict by yourself?





3.13
1.39
24. Your performance can’t fulfill your job duty




3.61
1.62
25. Work with your supervisor when you feel role conflict

4.09
2.04
Role ambiguity level

26. Clear job description of your post






5.65
1.07
0.97
27. Fully understand of your job duty






5.61
0.84
28. Do you do some job is not your job description?


3.39
1.85
29. How often do you work content have role ambiguity?

2.87
1.77
30. Extra payment/benefit of this work is out of your position
1.83
1.37
31. Discuss with your supervisor when you feel role ambiguity
5.17
1.47

In addition, we also prepare the 2 sample t-test to review any significant different of these 2 level staff.  We prepare the null hypotheses test for testing.  From table 4, a large p-value (0.534) indicate weak evidence against the null hypothesis.  Therefore, we should fail to reject this null hypothesis.  The job stress is not significant different between 2 level in this organization.
Table4: 2 sample t-test of middle and frontline level 


μ (C1) = middle level; μ (C2) = frontline level 
Difference = μ (C1) - μ (C2)
Estimate for difference:  -0.255
95% CI for difference:  (-1.074, 0.564)
T-Test of difference = 0 (vs ≠): T-Value = -0.63  P-Value = 0.534  DF = 45

Conclusion
In conclusion, we review the job stress in not different between middle management and frontline level.  We should under to overcome and reduce the job stress in organisation.  If the job stress is keep go high.  The performance should be lower.  We can suggest A+ company use the quality tools such as LEAN, FEMA to improve the workflow and reduce the conflict between parties.  

During this study is tested in engineering department, we will extend the testing and study to all departments for job stress situation of this organization.  If yes, we can deeply to find job stress affect which area and improve the problems.  Finally, Minimize stress can be maximize success.
I hope A+ paper company, UWTSE and HKMA can more success in future.
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