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Abstract. Green New Product Development (GNPD) is very important due to environmental issues
increasing. GNPD is defined as creating, designing and develop ecological product which could help in
protecting the environment. Small and medium enterprise (SME) firms is one of the contributor to the
environmental issues but they could not afford to implement GNPD because there are several obstacles
which prevent the successful of GNPD implementation. The objective of this paper are to identify the critical
success factors and to determine the obstacles of GNPD implementation among SMEs. The method used in
this study is conceptual review of previous literature in green and NPD area of research. The result finding
of this paper consist of 9 critical success factors and 12 obstacles. All the critical success factors and
obstacles will be grouped. The finding of this study could be a source and fundamental guideline for future
study in developing framework for GNPD implementation especially for manufacturing SMEs in Malaysia.
Besides that, the result of this study could help organization especially SMEs’s owner and manager in
assessing their initiative to implement GNPD in organization. Key words: Small and Medium Enterprise,
Green New Product Development, Environment, Eco-design, Critical Success Factors

1 Introduction
Today the environmental issues are increasingly
integrated into international trade and market.
Consumers worldwide are becoming concern for
environmentally friendly products. One way to
achieve and produce environmentally friendly
products is through implementing Green New
Product Development (GNPD) in organization.
GNPD is a principle that was proposed in 1987
which is designing, developing, and producing
“ecological” products by manufacture [1].
Effective implementation of Green New Product
Development (GNPD) in organization will
improve organization competitiveness, reducing
operation cost, conserving environment, reduced
energy and water consumption. In addition
ecological product is an important key to reduce
the negative impact on the environment as well as
contribute to the improvement of product
sustainability [2].
SMEs are considered as the fundamental to
the development and growth of many countries.
In Malaysia, SMEs from manufacturing sectors
play a significant role in economic development
[2]. Majority of businesses unit in Malaysia are
consists of SMEs [3]. International Energy
Agency stated that total emission produced by
SMEs are expected to increase from 74% to 91%
from year 2007 to year 2050.

Increasing customer awareness on ecofriendly product has led to a need for all
manufacturers especially SMEs to implement
GNPD.
However,
achieving
successful
implementation of GNPD is not easy for most
SMEs especially for those who want to transform
from conventional approach to green
manufacturing approach. The process of GNPD
implementation is involving numerous challenge
and issues. Firstly, the creation, design and
function of the activities must attract, satisfy and
retain customer [4]. Secondly, [5] pointed out that
GNPD and sustainability practises involve a huge
cost for a company to implement although it will
bring a lot of benefits. Thirdly, the process of
GNPD is highly complex and it requires certain
high skills and knowledge to implement [5].
Besides, there are many SMEs which still confuse
about “what is a GNPD?” or “what is consider as
a sustainable product” [4].
SMEs requires a systematic guideline in order
to implement GNPD. However most of previous
studies on GNPD were concentrated more on
large organization [6,7,8,9] rather than SMEs.
Theoretically, implementation of GNPD in SMEs
must not adopt the “little big business” approach
where GNPD in SMEs is viewed as a linear scalar
of GNDP implementation within large
organization. Hence, there is a need to
fundamentally understand the process of GNPD
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implementation among SMEs, rather than fitting
large organizational understanding [10].
This study is act as a beginning stage to assist
SMEs in Malaysia to implement GNPD. Before
executing GNPD, there are several critical factors
and obstacles need to be identified. Therefore, the
objective of this paper is to identify the critical
success factors and to determine the obstacles of
GNPD implementation among SMEs.

2 Literature Review

organizational
sustainability
to
reduce
environmental risk and to achieve both financial
and environmental benefit simultaneously.
GNPD is a general term which emphasizes a
range of issues from the existing product,
redesign the product and creating a new product
based on green and eco-design concept [12].
GNPD is clarify as the development of new
product which consider the environmental as a
very importance issues and explicitly integrated
in order to create as least product of
environmental harmful as industries can [4].

2.1 Concept and definition of NDP
2.3 Malaysian Manufacturing SMEs
Green NPD is evolved from NPD concept. The
concept of NPD was introduced and popularized
in the 1950s when manufacturers minimized the
production costs through mass production [1]. As
competition intensified in the 1990s, the
increased awareness of green practices has
triggered firms to act in an ethically and socially
responsible manner in green NPD. New Product
Development is the term described the complete
process of new product or services that will
launch in the market [11].

An organization or manufacturing are classified
as SMEs when they employed fulltime
employees between 5-150 peoples or achieving
annual sales less than RM25 millions [3].
According to Malaysian Statistical Department
census 2014, there are total number of 645,136
SMEs in Malaysia. Table 1.1 shows the number
of SMEs by sector in Malaysia.
Table 1.1 Types of SMEs in Malaysia
Source: [3]
Sector

Planning
Conceptual Design
Detailed Design
Production
Market Launch
Figure 1.1: Process of New Product Development

Source: [1]
New product development stage is divided into 5
stages as shown in Figure1.1, which are planning,
conceptual design, detailed design, production
and market launch. Second stage and third stage
is very important and must implemented properly
in order to improve the product characteristics
and the environmental issues [1].
2.2 Concept and definition of GNDP
The concept of GNPD is to minimize or eliminate
wastages including hazardous chemical,
emissions, energy and solid waste along
designing, developing and producing product.
The purpose of this concept is to improve the
process
and
product
performance
in
manufacturing industry based on requisite in
environmental regulations. GNPD is an
innovative
and
competitive
tool
for
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Total
Establish
ments

Total
SMEs

Percentage of
SMEs over
total establish
*100

Total
Employment
by SMEs

Overall
Total
Services

662,939

645,136

97.3

3,669,259

591,883

580,985

98.1

2,610,373

Manufactur
ing
Agriculture

39,669

37,861

95.4

698,713

8,829

6,708

76.0

78,777

Constructio
n
Mining &
Quarrying

22,140

19,283

87.1

275,631

418

299

71.5

5,765

Within these 6 sectors of SMEs in Malaysia,
each sectors will at least contributed to some
extent of pollution and generate environmental
issues. According to [1] the percentage of
environment issues that contributed by SMEs is
over 80% in waste. Table 1.2 shows the
percentage of firm’s activities which impact on
the environment by considering 148 SMEs as
respondent.
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Table 1.2 percentage of SME’s activities which
impact on the environment

Firm’s activities

Processes
Waste
Emissions
Purchasing
Policies
Transport
Visual/Noise
disturbance
Others
None of the above

No. of
Firm
51
127
40
34

Percentage of
Firm (%)
34.5
85.8
27.0
23.0

74
20

50.0
13.5

8
9

5.4
6.1

Table 1.3 Critical Success Factors for GNPD
Implementation
Critical Success
Factors
Efficiency in
Energy and
Resources
Consumption

Relevant
Literature
[13] Tochukwu et
al (2016),
[14] Lee, (2009),
[15]Papadopoulos
et al (2014)

Innovation
initiative

Good in Product
Innovation

[16] Stanley
(2012),
[17] Yi-Chun et
al (2010),
[18] Allen (2010)

Mentoring
Management

Commitment of
leader

Supplier
Management

Good
Relationship with
Supplier

[19] Sang et al.,
(2012),
[13] Tochukwu et
al., (2016)
[19] Sang M. et al
(2012),
[18] Allen et al
(2010),
[20] Lee, (2008)
[13] Tochukwu et
al (2016)
[15]Papadopoulos
et al (2014),
[18] Allen et al
(2010)

Organization
Resources
Management

3 Research Methodology
The research method used is conceptual based.
Secondary sources were identified from
literatures obtained from research journals,
reports, articles, books, newspapers as well as
empirical analysis on SMEs manufacturing. Most
data is from journal or article written and
published between years 2005 until 2016. Those
article are searched and collected by using the
search strings “Green Management”, “Green
Innovation”,
“Green
Supply
Chain
Management”,
“Eco-Design
Products”,
“Sustainable Practises”, “Green New Product
Development”, “SMEs Practises in Green
Management” and “Environment issues by
SMEs”. This paper will collecting, summarizing
and analysing data collected from article
resources. These analysed factors from most
importance to least importance can provide SMEs
a guideline to evaluate their performance when
implementing GNPD.

4 Finding of paper
The finding have shown that there are nine
Critical Success Factors (CSFs) that able to
support effective implementation GNPD in
SMEs. The CSFs are: commitment of leader,
efficiency in energy and resources consumption,
effective in product innovation, good relationship
with supplier, strategic location, effective
communication, established an environmental
risk management system, skills & experience
manpower, and sufficient manpower. The nine
CSFs can be grouped into 7 core values
categories, which shown in table 1.3
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Risk
Management

Labour
management

Strategic
Location
Established an
Environmental
Risk
Management
System
Sufficiency of
manpower
Require Skills
and Work
Experience
Effective
Communication

[14] Lee, (2009),
[18] Allen et al
(2010)
[14] Lee, (2009),
[15]Papadopoulos
et al (2014),
[13] Tochukwu et
al (2016)
[15]Papadopoulos
et al (2014),
[13] Tochukwu et
al (2016)

From the literature, there are at list twelve
obstacles that have been identified for GNPD
implementation in SMEs. The barriers are: cost
implication, financial constraint, negative
perspective on sustainability, culture diversity,
constraint of resources, resistance to adopt new
technology, lack of technical expertise, lack of
manpower, market competition and uncertainty,
fear of failure, lack of top management
commitment, and lack of customer awareness
toward GNPD. Same as CSFs, these factors will
be grouped into seven core values categories.
Table 1.4 shows the obstacles of GNPD
implementation.
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Table 1.4 Obstacles of GNPD implementation
Obstacles
Financial
problem

Organization
culture

Cost implications

Financial
constraint
Negative
perspective
on
sustainability
Culture Diversity
Resistance to adopt
new technology
Fear of Failure

Resources
Problem

Constraints
resources

of

Lack of expert
and
skills
worker

Lack of technical
expertise
to
implement GNPD
Lack of Manpower

Competition

Market
competition
uncertainty

Mentoring
Problem

Lack
of
Top
Management
Commitment

Support from
external
organization

Lack
of
government
support to adopt
GNPD
Lack of customer
awareness toward
GNPD

and

Critical
Success
Factor

Relevant
Literature
[21] Sreejith
(2012),
[22] Hosseini
(2007),
Stanley (2012)
[15] Ioannis et
al., (2014)
[23]Setthasakk
o, (2009)

Successfully
Implement
GNPD

Obstacles

[23]Setthasakk
o, (2009)
[24] Wu and
Hang (2009),
[25] Rao and
Holt (2005),
[16] Stanley
(2012),
[26] Jiju et al
(2005),

Figure 1.3: Proposal of GNPD implementation
framework for manufacturing SMEs

[27] Sharma et
al. (2012),
[14]
Lee
(2009),
[14]
Lee,
(2009)
[28] Mudgal et
al. (2010),
[22] Hosseini
(2007)
[23]Setthasakk
o (2009),
[27] Singh et
al. (2012),
[29] Daine et
al., (2009)
[21] Sreejith
(2012),
[28] Mudgal et
al. (2009),

5 Conclusion and Discussion
From the critical review of previous literature, it
can be conclude that there are nine Critical
Success Factors under seven core values of
GNPD implementation had been identified. In
addition twelve obstacles had been identified
from rigorous review of some article in GNPD.
The finding could be a source and fundamental
guideline for future research to develop GNPD
implementation framework for manufacturing
SMEs as illustrate in the figure 1.3 below:

4

For the future phase, the factors that has been
identified in this study such as CSFs, obstacles
and successful GNPD implementation will be
validate via questionnaire. A set of questionnaire
will construct and developed based from the
finding. The questionnaire will be distribute
among manufacturing SMEs in Malaysia. All
Malaysian manufacturing SMEs that are certified
in MS ISO 14001 will choose and involve in
future study. Based on Standards and Industrial
Research Institute of Malaysia (SIRIM) and
Federation of Malaysian Manufacturers (FMM)
directory in August 2014, there were 722 ISO
14001 certified manufacturing companies in
Malaysia.
Environmental issues is critical nowadays and
everyone have responsibilities to protect it
especially SME industry. The purpose of this
paper was to review current CSF and obstacle for
GNPD implementation. The finding can be
guideline for SMEs in their initiative on GNPD
implementation activities. SMEs play a major
role in the economic growth and provide most of
new job for Malaysian. However at the same time
SMEs pose serious environmental problems due
to their high number and cumulative effect. It is
important for SME to implement GNPD in order
to protect the environment. Although
Implementation of GNPD is importance for
SMEs, SMEs cannot afford to make sure GNPD
can be successful because there are several
limitation of SME that prevent GNPD from
Successful such as lack of knowledge, expertise,
skills, finance and human resources. The finding
of this paper have shown several critical success
factors and obstacles for GNPD implementation.
This finding can provide SMEs Malaysia a
guideline to evaluate the performance of GNPD
implementation.
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