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Abstract — Increasing global competition has led to the need
for organisations to continually improve their quality
performance. In particular, developing countries such as
China are focused on catching up with more developed
countries. This study examines the relationships between
improvement in three factors (health and safety conditions,
worker motivation and satisfaction, work/life balance
policies) in increase in product quality and reliability in
developed countries. Based on a questionnaire, the study
shows that improvement in health and safety conditions have
a significant direct impact on increase in product quality
and reliability while improvement in work/life balance do
not have the same effect.
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I. INTRODUCTION

This paper investigates the factors that affect product
quality and reliability by contrasting between developed
and developing countries. The study is based on data
collected from the sixth edition of the International
Manufacturing Strategy Survey (IMSS). The motivation
for this study is based on the perceived differences in
quality development between developing countries in
Asia and western developed countries. According to [1],
western countries are, at least, a decade ahead of Asian
countries, except Japan, when it comes to quality
management. A later study by, [2] also found that there
were differences in quality management effectiveness
when organisations in western countries are compared to
their Asian counterparts. However, increased levels of
outsourcing as well and increasing levels of demands for
quality products by customers implies that manufacturers
in developing economy countries such as China need to
pay increasing attention to their quality management
systems [3].

This study is based on the comparison of
manufacturers in China with manufacturers in Germany
and Denmark. Specifically, the study examines the
relationships between motivation/human resource factors

and product quality/reliability with a view to evaluating
the effects of one set of factors on the other.

Il. LITERATURE REVIEW
A. ‘Hard’ and ‘Soft’ TQM

Quality management has been argued to be a source
of competitive advantage and a driver of global
competition [4]. Researchers have long recognized that
quality management factors can be classified into ‘soft’
and ‘hard’ factors [5]. While hard factors relate to the
technical aspects of quality management, soft factors
relate to the social or people-based aspects of quality
management [6]. This study focuses on the ‘soft’ elements
of TQM and in particular, workers’ motivation and
satisfaction, health and safety condition and work/life
balance policies. These are particularly important factors
because they relate to culture and it has been identified
that culture affects how quality management is deployed
and managed [7]. The potential differences between
western and Asian approaches to culture were further
highlighted by [8] who suggested that employees in some
Asian countries may struggle when it comes to
implementing quality management. Nevertheless, Asian
countries and, in particular, major manufacturing
countries such as China must continue to improve their
‘soft” TQM development if they wish to remain globally
competitive.

B. Study Hypotheses

According to [9], employee motivation and
satisfaction is a cornerstone of quality development.
Employees that are motivated and satisfied are not only
likely to adopt the principles of quality management, they
are also more likely to produce higher quality products
and participate in quality improvement initiatives.
Consequently, it is proposed that:



Hla. Improvement in workers’ motivation and
satisfaction will lead to increase in product
quality and reliability in developed country.

H1b. Improvement in workers’ motivation and
satisfaction will lead to increase in product
quality and reliability in developing country.

Various studies including [10] and [11] have stressed
the importance of organizational focus on the
working conditions of employees, and in particular,
the health and safety provisions of the organization.
The study by [10] specifically discussed the situation
in developing countries. While these studies have
examined the issues of health and safety from the
perspective of corporate social responsibility (CSR)
and the supply chain pressure from customers in
developed countries, they highlight the possibility of
differences between organisations in developed and
developing countries. This study suggests that unsafe
working conditions can have an important impact on
employee performance and consequently, product
quality and reliability and it is proposed that:

H2a. Improvement in health and safety
condition will lead to increase in product
quality and reliability in developed country.

H2b. Improvement in health and safety condition
will lead to increase in product quality and
reliability in developing country.

According to [12], a key aspect of quality
development is the alignment of human resource
strategies with process-based quality management.
The suggestion therefore is that the policies of the
organization with respect to employee working
practices can impact quality outcomes. Therefore, an
organization needs to consider the impact that its
policies will have on quality development. According
to [10] and [11], one of these important policy factors
relate to work/life balance and ensuring that
employees do not work excessive hours. Therefore, it
is proposed that:

H3a. Improvement in work/life balance policies
will lead to increase in product quality and
reliability in developed country.

H3b. Improvement in work/life balance policies
will lead to increase in product quality and
reliability in developing country.

In conclusion, there has been general agreement in
the extant literature that ‘soft’ quality management
factors play and important role in the development
of quality in organisations. It has also been agreed
that there are differences in the cultural issues
between western and Asian organisations and that

western organisations are more likely to be better
quality developed than Asian organisations.
However, Asian countries such as China have
developed very rapidly in recent years and therefore,
it is important to evaluate these cultural differences,
if any, and the impact that they have on product
quality and reliability.

Il. METHODOLOGY
A. Survey instrument and data collection

The population of interest for this study is employees
working in the manufacturing organizations. The
empirical analysis of this study was based on data
collected from the sixth edition of International
Manufacturing Strategy Survey (IMSS). The sample
consisted of plant, production, or operations managers
from manufacturing organizations listed in the
International Standard Industrial Classification (ISIC)
codes ranging from 25, 26, 27, 28, 29 to 30. The survey
items were adapted from items developed in previous
literature [13-20]. All survey items were assessed using
Likert scale. For example, the question for product quality
and reliability, workers’ motivation and satisfaction,
health and safety condition (i.e., compared to three years
ago the indicator has:) was measured on a five-point
Likert scale where 1 represents decrease (-5% or worse),
2 represents stayed about the same (-5%/+5%), 3
represents slightly increased (+5 to +15%), 4 represents
increased (+15% to 25%), and 5 represents strongly
increased (+25% or better). The question for work/life
balance policies (i.e., effort in the last three years) was
assessed on a five-point Likert scale where the anchors
were 1=none and 5=high.

For the purpose of this study, a total of 112 data were
analyzed. The breakdown of countries selected in this
study is as follows: 44.6% were developed countries (i.e.,
Germany and Denmark) and 55.4% were developing
country (i.e., China).

I1l. RESULTS

The hypothesized model was tested using regression
analysis (see: Fig. 1). The reliability was validated as the
Cronbach Alpha was greater than 0.70. Principal
component factor analysis was performed to assess the
construct validity. Survey items had factor loadings
between 0.708 and 0.803, meeting the desirable value of
0.50. The factorability of the correlation matrix was
validated as the Bartlett test of sphericity was significant,
and the Kaiser-Meyer-Olkin (KMQO) measure of sampling
adequacy was 0.70. The descriptive analysis and
correlation analysis are shown in Table 1.

Stepwise regression analysis was performed to test
the models: Model 1: Developed country; and Model 2:
Developing country (see: Table 111). As shown in Table 11,
the results of F-statistics indicated that the models fit the
data. For model 1, the value of R square showed that the



explanatory variables explained 34.4 per cent of the
product quality and reliability. For model 2, the value of R
square indicated that the explanatory variables explained
67.6 per cent of the product quality and reliability.

For Model 1, improvement in health and safety
condition ($=0.344; p-value < 0.05) was found to have a
significant relationship with increase in product quality
and reliability. Interestingly, improvement in workers’
motivation and satisfaction ($=0.034; p-value > 0.10), and
work/life balance policies (#=0.032; p-value > 0.10) had
no effect on the increase in product quality and reliability.
For Model 2, improvement in health and safety condition
($=0.676; p-value < 0.001), and workers’ motivation and
satisfaction ($=0.225; p-value < 0.10) had a positive
relationship with increase in product quality and
reliability. Similar to Model 1, there was an insignificant
relationship between improvement in work/life balance
policies and increase in product quality and reliability (8
=-0.087, p > 0.10).

Improvement in
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\ Increase in product

———————— quality and reliability

/
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health and safety
condition
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work/life balance

policies
Fig. 1. Research model.
TABLE |
MEAN, STANDARD DEVIATION, CORRELATION MATRIX OF
VARIABLES
PQ WM HS WB
PQ 1
WM 0.489** 1
HS 0.609** 0.610** 1
wB 0.250** 0.173 0.227* 1
Mean 3.268 3.170 3.277 2732
SD 0.900 0.899 0.932 1.162

Note: ** Correlation is significant at the 0.01 level (2-tailed). *
Correlation is significant at the 0.05 level (2-tailed). PQ=Increase in
product quality and reliability; WM=Improvement in workers’
motivation and satisfaction; HS=Improvement in health and safety

condition; WB=Improvement in work/life balance policies;
SD=Standard deviation.
TABLE II
SUMMARY OF MODELS
Model R? Adj. R? F-statistic  p-value
1 0.3442 0.118 6.444 0.014**
2 0.676° 0.456 50.373 0.000***

Note: ** p < 0.05; *** p < 0.001; ? Dependent variable= Increase in
product quality and reliability; Country moderator in Model
1=Developed country; Model 2=Developing country

TABLE IlI
RESULTS OF PATH ANALYSIS

Model B t-value p-value

1 Predictor variables
Improvement in health  0.344 2.538
and safety condition
Eliminated variables
Improvement in 0.034 0.231 0.818
workers’ motivation
and satisfaction
Improvement in  0.032 0.237 0.814
work/life balance
policies

2 Predictor variables
Improvement in health 0.676 7.097
and safety condition
Improvement in  0.225 1.773
workers’ motivation
and satisfaction
Eliminated variables
Improvement in  0.087 0.873 0.386
work/life balance
policies

0.014**

0.000%***

0.081*

Note: * p < 0.10; ** p < 0.05; *** p < 0.001; Dependent variable:
Increase in product quality and reliability; p=Standardized coefficients;
Model 1=Developed country; 2= Developing country

V. DISCUSSION
A. Work/Life Balance Policies

Overall, the results show that the level of focus on
work/life balance does not have a significant direct impact
on increases in product quality and satisfaction in both
developed and developing countries. In many developed
countries much of the drive for improved work/life
balance has been driven by employees and government
working directives that limit the number of hours that
employees can work in a week (e.g. EU working hours
directive). However, in developing countries, much of the
drive has come from western customers, their customers
and non-governmental pressure groups who have focused
on corporate social responsibility (CSR) and tackling poor
working practices in the supplier companies in China
[21,22]. The fact that work/life balance policies do not
have a significant direct impact on increasing product
reliability and quality could imply three things. Firstly,
the working directives and supply chain pressure currently
in place implies that work/life balance is not an issue is
not an issue in both developed and developing countries.
Secondly, it could imply that employees are able to
professionalize and compartmentalize their work life such
that the amount of time spent working does not impact on
their quality and level of output. Otherwise, thirdly, it



could imply that while work/life balance does not directly
impact product quality and reliability, it could indirectly
impact it by having a significant relationship with other
variables such as health and safety condition or workers
motivation and satisfaction. Although, not tested in this
study, the authors believe that the third scenario is the
most plausible.

B. Workers motivation and Satisfaction

With respect to the relationships between
improvement in workers motivation and satisfaction and
their impact on increase in product quality and reliability,
there is an important difference between developed and
developing countries. While improvement in workers
motivation and satisfaction (mean = 2.86) as well as
increase in product quality and reliability (mean = 2.84)
showed slight increase in developed countries, there was
no significant relationship between these improvements.
In contrast, with developing countries the increase in both
product quality and reliability (mean= 3.61) and workers
motivation and satisfaction (mean= 3.42) were higher and
showed a significant relationship. In some respects, these
results are not too surprising. Developed countries such as
Germany and Denmark are already identified with high
levels of quality and workers motivation and satisfaction
and, consequently, the scope for improvement is less than
would be applicable in countries lower down the
performance spectrum. In contrast, China’s fast growth,
its desire to catch up with the rest of the world, increasing
wages and the increasing demands of its international
supply chain for higher quality products is starting to have
a noticeable impact on workplace motivation/satisfaction
and product quality. Perhaps, more importantly, the
improvement in worker motivation and satisfaction is
starting to impact product quality and reliability — an
effect that was noticed in developed countries several
years ago[23]. This fact that this effect does not appear in
developed countries in the study may imply two things —
firstly, it may imply that as a country moves higher up the
quality ladder, quality practices and procedures become
engrained and the link with worker motivation and
satisfaction becomes less tenuous. Secondly, it may imply
that in countries like Germany and Denmark where
manufacturers use more equipment automation in their
operations, the ability of worker motivation and
satisfaction to impact product quality and reliability
becomes diminished.

C. Health and Safety Condition

The study shows that developing countries have a
higher level of improvement in health and safety
conditions (mean = 3.58) when compared to developed
countries (mean = 2.90). Again, this is not too surprising
given that countries like Germany and Denmark
industralised much earlier on and have focused on health
and safety conditions for a long time. In contrast,
manufacturers in China need to improve much faster in
order to catch up with developed countries when it comes

to health and safety conditions. However, the study shows
that for both developed and developing countries, the
improvement in health and safety conditions had a direct
significant impact on increase in product quality and
reliability. The suggestion, therefore, is that in an
environment where employees are safer or perceive
greater safe working conditions, there are less likely to be
problems with product quality and reliability.

V. CONCLUSION

To conclude, this paper has examined the impact of
changes in health and safety conditions, workers
motivation and satisfaction as well as work/life balance
policies on changes in product quality and reliability by
comparing developed and developing countries. The study
has shown that greater focus on work/life balance policies
have no significant direct impact on increase in product
quality and reliability in both developed and developing
countries. In contrast, improvement in health and safety
conditions in both developed and developing countries
have had significant direct impacts on increase in product
quality and reliability. However, with respect to
improvement worker motivation and satisfaction, only
developing countries show a significant direct relationship
with increase in product quality and reliability.

These findings have some industrial and academic
implications. For industry, the message is that countries
such as China are fast improving their production
performance as well their human resource activities and
over time, will start to catch up with more developed
countries. However, it is important to note that
manufacturers in developed countries are not static in
their development and are also improving but at a slower
rate. In addition, it should be noted that efforts to improve
health and safety conditions are likely to lead to
improvements in product quality, irrespective of country
attributes. Academically, this study has indicated that
there are still significant differences in manufacturing
performance and activity between developed and
developing countries and there is a need to continue to
monitor if and when manufacturers in developing
countries will catch up with their counterparts in
developed countries.

This study has a limitation of focusing on only a limited
number of countries and it is important to extend the
study to other developed and developing countries in
future.
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