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Abstract— This study focuses mainly on Green Manufacturing Practices (GMP) for local small
medium enterprises (SME) in the state of Johor, Malaysia. This review includes the enablers and barriers
in GMP from previous studies in local and international contexts. Critical factors that affect GMP were
also highlighted. It also points out relationships between enablers and barriers of GMP and measures the
strengths and weaknesses of GMP. This paper also reviewed the implementation practices, issues and
norms. The reviewed outcome will be a guide to formulate an effective framework for GMP in SME.
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I. INTRODUCTION

There are many interpretations of green manufacturing and all of it convey similar meanings. Generally,
green manufacturing (GM) can be defined as the three “R”s which are remanufacture, reduce, and reuse/recycle
[1] which include activities such as reducing hazardous waste volume, minimizing coolant consumption while
machining and calculating proper energy mixes to ensure a sustainable energy source [2]. GMP is one of the
initiatives to improve environmental concern and awareness. It also drives manufacturers [3] including SME
(small and medium enterprises) to adopt GMP. However, the way SME implement GMP is differ from those of
large enterprises since SME lack organization, eco-knowledge and environmental factors [3]. In 2012, there was
a review by Universiti Teknologi Mara (UTM) researchers about green supply chain management (GSCM) in
the geographical region [4]. The paper mentioned that there is an indication that suitable regulation and policies
can be set by government to help small companies to practice GM.

I1. ENABLERS AND BARRIERS IN GMP THAT INFLUENCES SME

The environmental performance of the SME is mostly driven by the intention of company owners. SME is
defined by a number of criteria such as size, age, organizational structure, location, number of employees, sales
volume [3],[5]. Since SME play a crucial role in a nation’s economic growth, it is imperative to identify the
enablers and barriers which will motivate or hinder the implementation of green manufacturing practices in
SME which forms the main motivation of intended work [3]. Table 1 shows the list of enablers that influence
the green manufacturing practices from previous studies. Enablers and barriers will provide a clear guide in
ensuring the success in the implementation of GMP. It will save cost, time and resources .Table 2 shows the list
of barriers mentioned in the reviewed literature. From the author Raja Ariffin Raja Ghazilla et al. [3] has found
out the enablers was legislation that explaining about voluntary GMP regulations and standards (e.g. ISO 14001)
and eco labelling, eco-knowledge which is availability of comprehensive training and education in GMP and
innovation that covered about organizational beliefs of innovation opportunities through GMP. Financial benefit
was mentioned by K. Govindan et al, [1]; Dornfeld et al, [2]; Wu and Wirkkala [6]; Searcy et al.[7]; Chin et
al.[8]; Agan et al, [9] that briefing about the economic crisis forces SMEs to adapt GM because GM practices
impact the optimal use of resources and energy usage which increase the financial benefits of the firm. From
author K. Govindan et al, [1]; Dornfeld et al, [2]; Wu and Wirkkala [6] stated that environmental conservation
is of the enablers for the GMP that covered about the depletion of natural resources and concerns on
environmental conservation motivate GM implementation. K. Govindan et al, [1]; Dornfeld et al, [2]; Routroy
[10]; Tseng et al.[11]; Zhu and Sarkis [12] mentioned that green innovation is a due to the paramount
importance of green activities, green innovations are emerging in the current practices which force
manufacturers to adopt new sustainable tactics. Another enablers were finding out by the author T.K. Eltayeb et

DOI: 10.21817/ijet/2016/v8i6/160806212 Vol 8 No 6 Dec 2016-Jan 2017 2578



ISSN (Print) :2319-8613
ISSN (Online) : 0975-4024 Nur Syuhada binti Zakaria et al. / International Journal of Engineering and Technology (IJET)

al. [13]; Carter et al. [14] mentioned about green purchasing that covered about environmentally-conscious
purchasing practices that aim at ensuring that purchased items meet environmental objectives of the firm such as
reducing or eliminating hazardous items. Reverse logistics was a process of the return or take-back of a product
or packaging, after use, from customers or suppliers for the purpose of reuse, recycling, reclamation of materials
from the product or packaging, or a safe refill of products that was found out by T.K. Eltayeb et al. [13]; Carter
and Ellram [15]. Last point for enablers was an environmental outcomes which are the actual impacts of green
supply chain initiatives on the environmental performance of a firm such as compliance with environmental
standards, reductions in air emissions, resource consumption, and consumption of hazardous materials that was
stated by T.K. Eltayeb et al. [13]. Knowledge of barriers will enable effective precautions to be taken in
implementing GMP. In certain cases total avoidance of the situation may be taken.

For the barriers, author Raja Ariffin Raja Ghazilla et al. [3] was found out organizational, eco-knowledge
and business environment. Weak organizational structure to support the GMP lack empowerment to support
GMP and improper communication structures to support GMP. For the eco-knowledge, the author was stated
lack of GMP knowledge about eco-knowledge and difficulties in obtaining GMP information for potential
improvements. Weak market positions for GMP-based products/processes and lack of influences on GMP
strategic adaptation competence against changes in SME. K. Govindan et al, [1]; Dornfeld et al, [2]; Wu and
Wirkkala [6]; Searcy et al.[6]; Chin et al.[8]; Agan et al, [9] mentioned that the economic urge and crisis
pressure SME to adapt GM because GM practices impact the optimal use of resources and energy usage which
increase the financial benefits of the firm. Depletion of natural resources and concerns of environmental
conservation motivate GM implementation state by K. Govindan et al, [1]; Dornfeld et al, [2]; Wu and Wirkkala
[6]. K. Govindan et al, [1]; Dornfeld et al, [2]; Routroy [10]; Tseng et al.[11]; Zhu and Sarkis [12] was
mentioned that green innovation due to the paramount importance of green activities, green innovations are
emerging in the current practices which force the manufacturers to adopt new sustainable tactics. Unfortunately,
there is no real drive for innovation, especially concerning green practices. Green purchasing covered the
Environmentally-conscious purchasing practice that aims at ensuring that purchased items meet environmental
objectives of the firm such as reducing or eliminating hazardous items stated by T.K. Eltayeb et al. [13]; Carter
et al. [14]. Author T.K. Eltayeb et al. [13]; Carter and Ellram [15] mentioned that no proper reverse logistics
process of the return or take-back of a product or packaging, after use, from customers or to suppliers for the
purpose of reuse, recycling, reclamation of materials from the product or packaging, or safe refill of product.
T.K. Eltayeb et al. [13] said that the actual impacts of green supply chain initiatives on environmental
performance of a firm such as compliance to environmental standards, reductions in air emissions, resource
consumption and consumption of hazardous materials for environmental outcomes. Last point for barriers from
previous literature was a society influences which is society with low green attitudes and lack of awareness on
green products/processes among that stated by Raja Ariffin Raja Ghazilla et al.[3]. The enablers and barriers
were selected according to the relevance in SME. These factors are critical factors discussed in most literature
related to GMP.

111.GREEN MANUFACTURING PRACTICES (GMP) FRAMEWORK

In 2013, Minhaj in his research [16] stated that by identifying the weak areas through the barriers of GMP, a
company may use the knowledge to formulate improvement plans for GM implementation [16]. This research
was conducted to find the factors that affect green manufacturing practices as well as enablers and barriers that
influence the factors and framework to guide the SME to implement GMP. Table 3 shows the critical factors
and detailed description for each factor. The authors formulated those critical factors by combining the enabler
and barriers that have been set by authors reviewed previously.

TABLE 1. Critical factors and its description

No Critical factor Description

- Implementation of 1ISO 14001 and Environmental Management
System (EMS)

- Environmental issues and strategic planning [17].

1 | Organization style - Involvement in decision-making process for implementing green
concepts [18].

- To integrate environmental concerns into policies, plans, programs
and projects for economic and social development [18].

- Commitment from various business stakeholders

- Depletion of natural resources and concerns regarding environment
conservation

- Finance organization culture, skills and expertise [19],[20]

2 Business environment
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- Focus on the commitment and responsibilities of green
manufacturing and awareness about reverse logistics [18],[ 1].

- To protect and conserve critical ecological systems and resources

3 | Eco-knowledge such as invaluable natural and man-made heritage which are

essential for life support, livelihoods, economic growth, and a broad

conception of human well-being[18].

- Auvailability of comprehensive training and education in GMP

- It mainly focuses on the customer requirement while designing the
product [18].

4 | Society - Knowledge and green attitude of the society [3].
- Customer involvement and satisfaction [21],[20]
- Involves suppliers, manufacturers, customers and reverse logistics
5 Supply chain [18].
management - Focuses on green purchasing, internal environmental operation

management and green logistics [18].

- Analyzing technological outcomes to determine its suitability for
6 | Technology network green manufacture [18].
- Technology innovation [20].

This six of critical factor will be a guide to build the framework of GMP for SME. The researcher intends to
conduct a research about GMP in SME in the state of Johor. The research will focus on the selected factors
presented above. The outcome will provide a guide for the practices in the form of a framework. This
framework will be user-friendly, simple and practical.

IV.CONCLUSION

The paper has identified enablers and barriers of GMP implementation by reviewing the current literature.
The tabulation of the factors leading to derivation of critical factors contains the key factors which are important
for the formulation of the framework. A set of questionnaire and survey will build from the six critical factors
and will contribute to the SME. The SME that will be studied are located in the state of Johor. The framework
will determine the best practices that should be adopted to implement a successful GMP.
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