
                               VOL. 11, NO. 8, APRIL 2016                                                                                                                   ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2016 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                               5481 

THE RELATIONSHIP BETWEEN WORKER INVOLVEMENT FACTOR 
AND CLEANER PRODUCTION FACTOR TOWARDS GREEN 

MANUFACTURING PERFORMANCE 
 

A. H Nor Aziati1, Muhammad Hairulnizam Hassan1, Nor Hazana Abdullah2 and Yunos Ngadiman1 

1Faculty of Technology Management and Business, Department of Production and Operation Management, 
Universiti Tun Hussein Onn Malaysia 

2Department of Technology Management, Universiti Tun Hussein Onn, Malaysia 
E-Mail: aziati@uthm.edu.my  

 
ABSTRACT 

Green production in industries has been increasing significantly in the last few years in Malaysia and now is 
considered to be a mainstream challenge for organizations. In addition, the awareness is due to several factors including 
sustainability of the company as well as a green policy introduced by the government. Green manufacturing is considered 
as a form of cleaner production processes with optimization approach. However, studies related to green manufacturing 
practices are still insufficient because of unexposed to green technologies in production and low employee commitment. 
To address the gap, this study focuses on the factors involved in green production performance from Malaysia context. The 
two factors are worker involvement and cleaner production that significantly reported to have positive impact on green 
production performance. The companies selected are among electric and electronic manufacturer with ISO 14000 
environment management systems and standards, waste electrical and electronic equipment in Johor as the basic criteria for 
the implementation of green practices. The study employed survey method adapted from previous studies and respondents 
were among the production engineers, managers and quality assurance personnel. The total sample size is 90 respondents. 
The study provides the scale to measure green practices and tested two developed hypotheses. The study confirmed cleaner 
production factor is the most influential factor with 61.2% of the factor explained the influence on green production 
performance compared with worker involvement factor (60.6%). Hence, the company should set the stage for cleaner 
production activities, in order to ensure collaboration and participation from the workers. Future research should include 
different sectors to enable comparative studies. A larger sample would also allow a detailed cross-sector comparison.  
 
Keywords: green production performance, worker involvement, cleaner production, ISO14001. 
 
INTRODUCTION 

In recent years, green manufacturing has garnered 
consireable attention among Malaysia society and globally 
coinciding with the issue of global warming. Malaysian 
government has organized programs such as Earth Hour, 
1Malaysia Green, Anugerah Hijau and others as some of 
the green initiatives and to increase awareness among 
citizen. In addition, to show continued support, the 
government has established the Ministry of Energy, Green 
Technology and Water (KeTTHA) in April 2009 during a 
cabinet reshuffle to replace the Ministry of Energy, Water 
and Communications (SMI SME Business Directory). As 
a kick-start, National Green Technology Policy was 
launched in 24th July 2009. The policy has four pillars; 
energy - seek to attain energy independence and promote 
efficient utilization, environment - conserve and minimize 
the impact on the environment, economy - enhance 
national economic development through the use of 
technology and social - improve the quality of life for all.  

Basically, green policy is a part of government 
effort to educate Malaysian the healthy living and 
environmental friendly concept such as green living, green 
technology, green building, green eating and green 
production. This policy is essential in order to address the 
issue of environmental pollution resulting from 
manufacturing activities. For example, in 2005 Malaysia 
generated 151 million tons of CO2 emission from fuel 
combustion in industries (Rahim and Abdul Raman 2015). 

In addition, the Malaysia Prime Minister committed to 
reduce 40% of Malaysian CO2 intensity compared to that 
in 2005 by 2020 during the United Nations Climate 
Change Conference in Copenhagen in 2009. Thus, the 
practice was introduced to address the issue is Green 
Manufacturing (GM). 

GM has become a requirement for sustainable 
development and a niche for competition for modern 
manufacturing industries. It applies the principles of 
environmental protection and energy conservation to 
production activities in order to reduce industrial waste, 
save energy and scarce resource, and minimize pollution 
to natural environment while accomplishing desired 
production economy (Zhang, Min, and Chen, 2011). Green 
production performance has seriously impacted by various 
factors such as worker involvement, cleaner production, 
supplier integration, total quality environment 
management and corporate environmental responsibility 
(Purba Rao, 2004), (Zakuan et al., 2010a). Among these 
factors, worker involvement and cleaner production were 
the most significant factors highlighted in previous 
literature. However, these factors are the least examined 
factors in the context of Malaysia. Malaysian companies 
were familiar with ISO accreditation compared to green 
technologies. Thus, the study able to provide a basic 
understanding of green production and the importance of 
ISO14001 implementation. This is to ensure that the 
company or the organizations already fulfil the conditions 
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in common green practices. ISO14001 registrations 
requires the existence of proper quality plans, programs, 
documentation and procedures and it is the minimal 
practices that helps green initiatives. Furthermore, Russo 
(2009) claimed that ISO 14001 certification reduced 
emissions significantly and give positive impact on 
electronic manufacturing  green performance. 

Therefore, the study aimed to examine the 
relationship of two most influential factors; worker 
involvement factor and cleaner production factor towards 
green production performance in the context of 
Malaysian’s industries as to compare with western 
countries. Since there is a significant number of SME 
electric and electronic manufacturing plants in Malaysia, 
this study was conducted with the objective to demonstrate 
that cleaner production and worker involvement does 
effect green manufacturing performance. This study serves 
as a local case study for future literature reference since 
there are still a lot of research opportunities for this 
industry. 
 
Problem statement 

The implementation of green practices in 
Malaysia industries are still below the standard employed 
by most of western countries. This is due to the lack of 
green practices awareness among Malaysian companies. 
Government has allocated RM1.5 billion in National 
budget 2010 and another additional RM2.0 billion in 2013 
National Budget with various types of incentives to 
companies. Among the incentives provided are 60% 
guarantee by government on green financing cost and 2% 
rebate on financing interest.  This scheme purposed was to 
encourage companies and users of green technology 
involves in the programmes.  

Green manufacturing differs from traditional 
manufacturing especially the focuses on environmental 
impact. Notwithstanding, this differentiation faces 
companies with new challenges, such as the major 
attributes of a green manufacturing success and how to 
assess the performance of green manufacturing. Many 
studies have attempted to investigate the critical success 
factor for green manufacturing from various perspectives 
such as technology, environment, resources, energy, 
economics and society dimensions.  In current study, there 
are two factors to be measured; worker involvement factor 
and cleaner production factor towards the green 
manufacturing performance. Despite the high costs 
allocated, cleaner production strategy has been proven as 
an effective and economically viable approach for waste 
prevention and management for SME industries in 
developing countries such Malaysia (Rahim and Abdul 
Raman 2015). In fact, for most of the Japanese electric and 
electronic manifacturer in particular, has made it 
mandatory compliance to green practices in production. 

Additionally, the literature highlighted the 
demand for Environmental Management System (EMS) 
and ISO 14001 accreditation. Functions of the 
environmental policies was to minimize and control 
natural environment effect that caused by the humans and 
industries itself. Data from International Energy Agency, 

(2007) state that manufacturing industries was responsible 
for 36% of global carbon dioxide (CO2) emissions and it is 
largely blamed for the problem of global warming. Hence, 
many manufacturer required suppliers accredited with ISO 
14001 qualification. However, the ISO certification solely 
does not effect on the full accomplishment of the green 
practices. It is because although the company has 
accredited with ISO 14001, it still not promising a positive 
impact on organisational performance. Worker 
involvement plays important roles in GM.  Low level of 
worker involvement have impact the environmental 
regulation practices and job satisfaction in the industry 
(Lanfranchi and Pekovic 2014). Infect, Haslinda and 
Fuong (2010)  asserted that the percentage of worker 
involvement towards green practices only 66.0% and job 
anxiety due to implementation of ISO14001 reached 
15.5%.  

Most manufacturers incompliant with the 
guidelines due to lack of knowledge about environmental 
management and effective decision-support for 
manufacturing enterprises to plan and implement GM 
projects. In reality, most green production  projects are 
characterized by high initial investment, slow return, high 
risk and technical difficulty (Zhou et al. 2012). Therefore, 
the companies must adopt a systematic approach to 
evaluate various green production strategies and their 
associated risk, and identify the best decision alternative 
that optimizes the trade-off between production economy 
and green performance. Thus, this study will focus in the 
mention issues earlier by examine the two main factors 
impacting the GM Performance; worker involvement and 
cleaner production.  
 
LITERATURE REVIEW 
 
Green manufacturing 

According to the Ministry of Energy, Green 
Technology and Water (KeTTHA), green is defined as the 
development and applications of products, equipments and 
systems used to conserve the natural environment and 
resources which minimize and reduce the negative impact 
of human activities. This shows Malaysian government 
seriously engaged with the environment issues. Previous 
studies defined green manufacturing from two 
persepctives (Chuang and Yang 2013); processes and 
product design. Defined green technology as the 
application of technology to conserve natural environment 
and resources, and to curb negative impacts of human 
involvement. Sivapirakasam et al. (2011) and Yacob et al. 
(2013) defined green manufacturing as advanced 
manufacturing mode, aimed to improve process efficiency 
and minimize environmental impact and resource 
consumption during manufacturing.  

Green manufacturing is a part of green business 
strategies that are based on the principle of environmental 
sustainability. It focuses on profitability through 
environmentally friendly operating processes. These 
processes may constitute a key basis for competitive 
advantage in the coming decades. It is not just instituting 
pollution controls or recycling programs when 
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manufacturing goods but it is about minimizing the 
harmful impact of the manufacturing processes on the 
environment at every stage. Zhou et al. (2012) measured 
green manufacturing form two persepctives; energy or 
resource conservation (water, electricity, natural gas/oil, 
and recycled materials) and environmental 
emission/pollution. Some of the effort can be done is 
minimize emissions, effluents, and accidents. Second, 
minimize the use of virgin materials and non-renewable 
forms of energy. Third, minimize the life-cycle cost 
(cradle to grave) of products or services. However, in the 
context of performance, green manufacturing is usually 
measured from economic perspective. The next following 
section will discuss the details on the measurement.  
 
Dependent variable - green manufacturing 
performance 

According to Montabon et al. (2007), industry 
may become  environmentally proactive in anticipation of 
more efficient utilization of resources and improved their 
performance and corporate image in adopting green 
practices. Besides, green practices can give more impacts 

towards the industries such as increasing efficiency, 
reducing costs, improving customer response time, and 
contributing to improved quality, greater profitability, and 
enhance public image (Bergmiller and Mccright 2009).  

Many studies have proven the implementation of 
green manufacturing towards overall green initiave. For 
instance, Zhu et al., (2007), claimed the implementation of 
GM has slightly improved environmental and operational 
performance besides creating opportunities such 
company’s market extension. There are various methods 
of measurement used in the GM performance. According 
to Tseng et al. (2011), green performance is measured by 
fours aspect; financial aspect, learning and growth aspects, 
customer aspect and internal business aspect. However, 
Juriah Conding et al. (2013) measure green performance 
from four different perspectives; environmental 
performance, economic performance, operational 
performance and innovation performance. Therefore, this 
study will adopt Juriah Conding et al. (2013) measurement 
because the study is much suited with the Malaysian 
context. Table-1 shows the items measurement for green 
production performance.  

 
Table-1. Measure of green manufacturing performance items. 

 

Dimension Item Adopted sources 

Green 
Manufacturing 
performance 

Environmental 
Performance 

- Reduce air emissions 
- Reduce effluent waste 
- Reduce solid wastes 

- Decrease consumption 
of hazardous and toxic materials 

Economic Performance 
- Reduce costs associated 
with purchased materials 

- Energy consumption 
- Waste treatment 

- Fines for environmental accidents 
Operational Performance 

- Efficiency in product production 
- Efficiency in deliver products to 

customers 
Innovation Performance 

- Develop new ideas in produce product 
- Reduction of environmental burdens 

- Zhu et al. (2008) 
- Montabon et al. (2007) 

- Wagner, (2008) 
- Purba Rao, (2004) 

- Lee and Klassen, (2008) 
- Dangelico (2014) 

- Juriah Conding et al. (2013) 
- Zhu et al. (2008) 

- Zhu and Sarkis,(2004) 
- Wagner, (2008) 

- Purba Rao, (2004) 
- Juriah Conding et al. (2013) 

- Zhou et al. (2013) 
- Zhu et al. (2008) 

- Chien et al. (2007) 
- Juriah Conding et al. (2013) 

 
- Montabon et al. (2007) 

- Wagner, (2008) 
- Rennings, (2000) 

- Nidumolu et al. (2009) 
- Juriah Conding et al. (2013) 

 
Independent variable - worker involvement  

Many environmental agencies are now organizing 
training sessions and workshops to increase the awareness 
among the SMEs and encourage them to take active steps 
in pollution control and prevention (Rao 2004). Thus, 
Singh and Sangwan (2011) asserted that the management 
must ensure the total involvement of employees because 

organizations may have environmental experts at plant 
level but they are not familiar with production and design 
processes. They suggest that adequate training will also be 
needed for employees to avoid costly environmental 
mistakes and to increase environmental awareness. Table-
2 shows the items measurement for worker involvement.  
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Table-2. Table of worker involvement items. 
 

Dimension Item Adopted sources 

Worker involvement Top management  commitment 
- Decide level of training 

- Decide policies 
- Decide communication required 

Employee Training 
- Well-trained workforce 

- Best-trained environmental engineers 
- Staff are given Correct version of 

documentation 
- Training areidentified 

Employee Empowerment 
- Ensure worker commitment 

- Participation in environmental practices 
- Motivation of employees 

-  Abhijeet K. Digalwar et al. 2013) 
- Harjeet Kaur, (2011) 

- Purba Rao, (2004) 
- DouglasW.S. Renwick et al. (2013) 

- Harjeet Kaur, (2011) 
- Purba Rao, (2004) 

- DouglasW.S. Renwick et al. (2013) 
 
 
 

- Harjeet Kaur, (2011) 
- Tan,( 2005) 

- Purba Rao, (2004) 
- DouglasW.S. Renwick et al. (2013) 

 
Independent variable - cleaner production  

Cleaner production is defined as “continuous 
application of an integrated preventive environmental 
strategy applied to processes, products, and services to 
increase overall efficiency and reduce risks to humans and 
the environment”, (United Nations Environment 
Programme). According to J. Lash, President of the World 
Resources Institute, cleaner production is “an 
understanding of  the business value to be gained from 
efficient use of natural resources is an important first step 
toward sustainability: toward building a world in which 
resources are managed to meet the needs of all people now 
and in the future”. The concept of cleaner production that 
keeping with the sustainable development concept was to 
tries eliminating completely pollution and giving benefit 
future generations (Rao, 2004). Table-3 shows the item 
measurement for cleaner production.  
 

Table-3. Table of cleaner production items. 
 

Dimension Item Adopted sources 

Cleaner 
Production 

- Environmentally   
  friendly raw material 
- Prevention of  
  pollution at the source 
- Substitutions of   
  environmentally  
  questionable  
  materials and processes 
- Environmental design  
  consideration 
- Use of cleaner   
  technology processes to  
  make savings 
- Use of alternative  
  sources of energy 

- Purba Rao, (2004) 
- Abhijeet K. 
  Digalwar et al.    
  (2013) 
- Stuart L. Hart and   
  Gautam Ahuja,    
  (1996) 
- Hart (2005)  
- Milstein (2003) 
- Zakuan, N et al.    
  (2010b) 

 
Conceptual framework and hypotheses  

A conceptual framework illustrates in Figure-1 is 
developed based on the literature review discussed in 
earlier. The hypotheses are generated to answer the two 
identified research questions. Previous studies stated that 
the two factors have positive significant correlation 
towards green production performance. The hypothesis is 

tested against the collected questionnaire data. Table-4 
lists two constructed hypotheses for the study.  
 

 
 

Figure-1. Conceptual framework. 
 

Table-4. Research hypothesis. 
 

Hypotheses Inference 

H1 
Worker involvement has a positive 

significant correlation towards green 
production performance. 

 
Accept at 
p<0.001 

 

H2 
Cleaner production has a positive 

and significant correlation towards 
green production performance. 

 
Accept at 
p<0.001 

 
 
METHODOLOGY 

The study employed quantitative research using 
survey method. The purpose of using survey questionnaire 
was to determine the perception of the respondents 
towards the green production performance in the selected 
company. The collected data were analyzed using 
Statistical Package for Social Science (SPSS) version 20.0. 
Data collection occurred in three phases including a pre-
testing, pilot test, actual survey.  

Based on the literature review and the pre-test 
phase with the experts, a total of 28 items were developed. 
The items under each dimension were identified based on 
the literature review. While the items are literature based, 
inputs from the experts helped to determine 
appropriateness of the items and their classification under 
each measure. Respondents were asked to rate each item 
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under a five-point interval rating scale to indicate the 
extent of practice in their respective organizations. The 
study employed purposive sampling where the 
respondents were selected among the production line 
personnel incharge, production engineers, quality control 
and assuarance staff and official personnel involved 
directly with the ISO 14001 documentation and 
environmental management system in the company. 
Target comapnies were selected from the directory of ISO 
9000 and ISO 14000 certified industries and industrial 
directory. This approach is consistent with the method 
adopted by Digalwar et al. (2013) in their study on 
development and validation of performance measures for 
green manufacturing perfoemance. 

A total of 200 questionnaires were mailed out. To 
increase the response rate, a reminder was sent to each of 
the companies after about two weeks of posting of the 
questionnaire. Personal calls were also made in some 
cases. Finally 90 completed questionnaires were returned 
and valid. 
 
Reliability analysis 

Zakuan. N, et al., (2010b) defined reliability as 
internal consistency of the items within a scale that aim to 
measure a theoretical construct. It is estimated by using 
Cronbach alpha’s value. Nunnally (1978) stated that 
values of Cronbach’s alpha that are above 0.7 (ranging 
from 0.6-0.9) for all performance measures are acceptable. 
During the pilot test phase, none of the items were 
dropped to improve reliability. 
 

Table-5. Reliability analysis. 
 

Variables 
Cronbach's 

alpha 
No. of 
items 

No. of item 
deleted 

Worker 
Involvement 

Factor 
0.942 12 None 

Cleaner 
Production 

Factor 
0.910 12 None 

Green 
Production 

Performance 
0.928 14 None 

Total 38  

 
Table-5 shows all the Cronbach’s alpha values in 

the study are greater than 0.7, revealing the high internal 
consistency. The content validity of the questionnaire in 
the study is based on an exhaustive literature review and 
detailed evaluations. The worker involvement factor 
recorded about 0.942 while cleaner production factor is 
0.902 and green production performance recorded about 
0.928. Therefore, none of the items were deleted because 
of the high value of Cronbach’s Alpha. 
 
DATA ANALYSIS AND FINDINGS 

Analysis of the data is based on the findings 
obtained from questionnaires distributed to 90 

respondents. From the demographic profile shown in 
Table 4.0, male respondents is the highest respondent 
65.6% with frequency of 59 respondent and female 34.4% 
with frequency of 31 respondents. Meanwhile, the 
majority of respondents aged 40 years and above with 
42.2% or 38 respondents and the least is 26-30 years 
reaching 11.1% or only 10 respondents. This is because 
most of the respondents were served as supervisor at 
38.9% with frequency of 35 respondents. The minority 
position is assistant manager about 6.6% (6 respondents) 
and others about 5.6% (5 respondent). Most of 
respondents were married with 81.1% (73 respondents) 
and Malays worker is the highest ethnic in the company 
about 86.7% (78 respondents). In term of working 
experience, the workers have work more than 10 years 
(65.6%). Next, 87.8% or 79 respondents state that the 
organization has operated in 16 years and above with the 
number of employee achieve 200 and above (87.8%).  
 
Descriptive analysis 

Respondents need to answer each question in the 
survey by scoring a point of 5 to 1 according to their 
opinion. Then, the data is computed into mean and 
standard deviation. Morgan et al., (2012) stated that the 
mean value obtained gives the average some of their 
response for each of the items that the respondents 
answered. While standard deviation is used to measure the 
dispersion of the data in which how close the entire set of 
data is to the average value. The lower the value of 
standard deviation, the closer is the data to the average 
value. Table-6 shows the level of mean measurement 
which is ranked by the central tendency level according to 
(Wiersma, 1995).  
 

Table-6. Level of mean measurement. 
 

Mean range Central tendency level 

High 3.68-5.00 

Moderate 2.34-3.67 

Low 1.00-2.33 
 

 (Source, Wiersma, 1995) 
 

Overall, the worker involvement items in the 
survey questionnaire have a high mean score according to 
the central tendency level. The standard deviation is in 
range of 0.570 to 0.811. The results shows the data point 
are closely grouping around the mean.  

For Cleaner Production factor, one of the items 
have moderate score mean. The item is “the use of 
alternative energy sources in manufacturing” with mean 
value of 3.58. Nonetheless, the items were recorded with 
high mean score. Additionally, the standard deviation 
value is in range of 0.686 to 0.914. Meanwhile, the 
standard deviation for green performance item is in range 
of 0.582 to 0.885. In conclusion, all items achieved high 
mean score. Next, the reseachers performed normality test 
by using Kolmogrov-Smirnov and Shapiro-Wilk test. The 
data is not normally distributed (p values < 0.005) 
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therefore, the study proceeds with Spearman’s rho 
correlation test to achieve the objectives of the study. 
Correlation with the significance value below 0.05 is 
considered significant. Thus, null hypotheses will be 
rejected. Table-7 shows the hypotheses testing results. The 
correlation coefficient shows that there is relationship 
between worker involvement factor (60.6%), cleaner 
production (61.2%) and green manufacturing performance. 
Thus, the study confirmed that Cleaner Production factor 
is the most influential factor for the case of this study.  
 

Table-7. Correlation analysis. 
  

 WI CP GM 

WI 
factor 

Correlation 
coefficient 

1.000 0.596** .606** 

Sig. 
(2-tailed)  

0.000 0.000 

CP 
Factor 

Correlation 
Coefficient 

0.596** 1.000 0.612** 

Sig. (2-
tailed) 

0.000 
 

0.000 
 

*CP- Cleaner production, WI- Worker Involvement, GM- 
Green Manufacturing 
 
CONCLUSIONS 

As conclusion, the outcome of this study provide 
better understanding on the two factors which are worker 
involvement and cleaner production towards green 
production performance. Questionnaires survey method 
has been chosen as data collection instrument for this 
quantitative research study. Main focus of this study to 
determine level of two factors, worker involvement and 
cleaner production relationships towards green production 
performance. Based on those factors also, several items 
have been identified according to each variables 
contained. The listed items are the criteria needed in this 
study to measuring green production performance and it 
will be put via questionnaire forms survey. The results 
have shown that cleaner production factor is the most 
prominent factor effects firm’s green production with 
61.6% of the factor explained the green manufacturing 
performance at significant level of p<0.000 compared to 
60.6% of worker involvement factor. Relatively, the 
Cleaner Production (CP) has been considered as more 
important that contributed to the improved performance of 
green production in the companies involved. Furthermore, 
there is no significant difference between each factor 
influence on green manufacturing performance perceived 
by different manufacturer.   

As a proactive measure, plant manager, need to 
set the stage for CP activities, in order to ensure 
collaboration and participation from the workers because 
good CP opportunities are dependent on the involvement 
of the workers. Workers, in particular those involved in 
the daily operations and maintenance on the shop-floor, is 
responsible for the green practices, and are often able to 
come up with solutions. The study also affirmed that the 
implementation of ISO14001 has contributed to basic 

practices of green manufacturing processes. As overall, the 
expectation through this study was to help in improving 
green production performance in this country within the 
industries especially and to keep better environment 
condition in the future. 
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