
Classification of Attributes on Green Manufacturing Practices: A Systematic Review 

Nurul Amira Shuhada Mazlan, Mohd Nasir Nawawi*, Jumadil Saputra, Suriyani Binti Muhamad, Rahmah Abdullah  

Faculty of Business, Economics and Social Development, Universiti Malaysia Terengganu, Kuala Nerus 21030, Terengganu, 

Malaysia  

Corresponding Author Email: nasir@umt.edu.my

https://doi.org/10.18280/ijsdp.170618 ABSTRACT 

Received: 19 June 2022 

Accepted: 16 September 2022 

This systematic review article aimed to identify the classification of the firm behaviour 

attributes in influencing firm decision on green manufacturing (GM). Firms as profit-oriented 

entities must identify critical features in implementing an environmental-friendly business 

practice. However, investment in the GM initiative often leads to extra costs and benefits that 

require attention in making an optimal decision. Thus, it is necessary to highlight the attribute 

of GM as the potential prospect of advantages and disadvantages of sustainable manufacturing 

for the firm. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) was adapted to study related articles using two major databases, Scopus and Web 

of Science, from 2002 to 2021. The results revealed four classifications of firm behaviour 

attributes that influence firm decisions on GM, namely (i) type of green manufacturing 

initiative; (ii) environmental impact; (iii) operating costs; and (iv) legislative requirement. 

Also, we found that GM practices impacts on benefits and losses for certain attributes. The 

study’s findings suggest further study to determine in-depth industries' decisions in 

implementing the green manufacturing practices based on the attributes are presented. 
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1. INTRODUCTION

Major environmental problems were caused by industrial 

activities [1, 2]. Unmonitored industrial activity led threat to 

environmental degradation. Statistically manufacturing 

industry released a ton of CO2 that increased around 18 per 

cent to 20 per cent over a decade in 2014. This concept of 

sustainability needs to be adopted to maintain the same 

outcome, process, and capacity through time without giving 

negative impact in environmental degradation [3].  

Many businesses have already started to take important 

steps towards economic, social continuity, and environmental 

issues [4]. At this level, firms aim to achieve Goal-12 of the 

Sustainable Development Goal (SDG) to promote sustainable 

consumption with less material, energy, pollution, and the 

transition towards a low-carbon atmosphere [5, 6]. It is a 

process of innovation that evolves from the organisation's 

traditional environmental prevention management practices 

called Green Manufacturing (GM) [7]. 

GM is a well-known concept, and many studies have been 

conducted in various fields such as science [8], management 

[9], engineering [10], and economy [11]. GM is a method in a 

comprehensive all the process that have impact on 

environmental degradation. According to Shrivastava and 

Shrivastava [9] GM is known as a method to reduce 

environmental pollution. GM is also known as a technique that 

ensures environmental sustainability [10]. Other than that, 

there are also many studies that use the SLR technique related 

to GM. Study the effects of GM performance [11], the 

importance of GM [12], advantages and disadvantages [13], 

and driving factors and obstacles in implementing GM [14].  

The value in green manufacturing investing are considers as 

topic of argumentative in firm’s decision makers. There are 

many factors that firm need to consider such as cost and 

benefit obtain from investing in GM. Studies conducted by 

Salem and Deif [15] stated that a firm belief in the importance 

of a company chooses input that gives a return to output. GM 

must capture the move towards a new market with low-cost 

production. There are positive associations between GM and 

direct production costs, such as return on investment, market 

share, profitability, and sales [16]. Other than that, they can 

achieve good quality, cost and production [17]. However, the 

firm must integrate the GM requirement through technological 

and product innovation approaches to get this benefit. For 

example, energy-saving technology innovation has a better 

performance in an environment that can save energy usage and 

raw material, but it is not conducive to financial performance 

[6, 18]. It tends to give the firm a higher technology investment 

cost, resulting in a higher entail selling cost and availability 

[19]. So, the implementation of GM is not only based on profit 

motivation but also on various other motivations. 

Business makes decision to become a green to promotes a 

certain value. Strategically, firm intentionally minimise the 

negative environmental impact by reducing a pollutant that 

causes by production activities [20]. According to 

Setyaningsih et al. [8], the firm pays attention to all 

environmental aspects of manufacturing activities, such as 

inputs, processes, and outputs. It is because there is willing to 

go beyond mandatory and benefit from it [21]. Besides that, 

due to the increasing market competition, the firm must 

reconsider the environmental element in production [22]. 

Hence, it is important to examine the factors that motivate the 

firm and encourage them to implement GM practices [23]. 

This benefit and factors are called as attributes of GM for firm 
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making decisions. 

Although, the role of criteria and attributes of GM are rarely 

investigated in detail in a previous study Using SLR. Still, it is 

important to consider the preference attributes that impact the 

firm's sustainability decision-making. This study identifies 

GM's attributes as preliminary, but it is important to find the 

preference attributes. The paper begins with a discussion on 

the attribute-based search using Systematic Literature Review 

(SLR). Subsequently, the paper discusses and interprets the 

results based on research of the previous study. 

 

 

2. METHODOLOGY 

 

This study uses a Systematic Literature Review (SLR) 

method to identify and define the GM attributes through a 

philosophy on the basis of previous studies. This study is 

explored through articles, literature, dissertations, and papers. 

Firstly, this study was conducted by searching through the 

titles of the article. Searching was focused on two primary data 

search engines, Scopus and Web of Science (WoS), from years 

2002 to years 2021 and prioritised English. All searches were 

performed in October 2021. This section explains five main 

sub-sections, such as the need for SLR, uses of PRISMA as a 

standard reporting protocol, resources, the systematic review 

process, data abstraction and analysis, which are employed in 

the current research.  

 

2.1 Need for systematic literature reviews method 

 

SLR is a well-known literature method used to review 

previous writing to answer specific Research Questions (RQ). 

Mainly, SLR will contribute to analyses, report the evidence, 

and get conclusions by searching existing studies [24]. Besides 

that, systematic reviews help reduce implicit researcher bias 

toward conducting a literature review. It happens to be better 

than traditional literature reviews, which are often restricted 

and do not produce reliable evidence [25]. In addition, the 

narrative type of conventional literature has fewer critics and 

does not contribute to the informed debate on the issue, which 

is less helpful in guiding policy [26]. 

This study chooses a research method based on Systematic 

Literature Review (SLR) to improve the validity, rigour, and 

transparency of studies related to GM applications. The SLR 

method discusses the steps in running an SLR using the 

methods and protocols referenced [27]. According to Tikito 

and Souissi [28], this protocol aims to answer some research 

questions by reducing the errors of the various references 

evaluated. This paper aims to gain critical skills in 

synthesising existing literature, answering research questions 

based on knowledge of the subject area of interest, and 

developing new research ideas.  

 

2.2 Preferred reporting items for systematic reviews or 

meta-analyses (PRISMA) 

 

Preferred Reporting Items for Systematic Reviews or Meta-

Analyses (PRISMA) is a standard protocol used by combining 

the results of studies sought based on previous studies by 

presenting statistical analysis and thematic analysis. This 

publication standard is required to guide the author in 

obtaining related information and improve the critical 

reporting of SLR. In addition, reporting standards emphasise 

the importance of information on review reports that can be 

used to report systematic reviews for other types of research 

[29].  

Sierra-Correa and Kintz [30] claimed that PRISMA is also 

suitable for environmental management and minimises some 

bias in reporting by providing reliable findings. Besides that, 

Meta-analysis uses the thematic analysis method to summarise 

and combine the results of independent studies based on the 

selected theme [31]. Typically, PRISMA performs four 

important steps: Search using appropriate keywords and 

databases, screening through inclusive and exclusive features, 

data synthesis by categorising the data, and finally, data 

analysis that can explain the paper's results [32]. 
 

2.3 Resources 
 

The paper used two major databases, Scopus and Web of 

Science (WoS), to retrieve relevant previous studies. The 

Scopus and WoS are widely used as search strings to increase 

probability searching as they cover more than 240 disciplines, 

including environmental economics studies. However, it 

should be noted that no database is perfect or comprehensive, 

including Scopus and Web of Science [33].  

 

2.4 The systematic review process for selecting the article 

 

The survey sources of previous studies used several strong 

major database sources, namely Scopus and Web of Science 

(WoS), consisting of three main stages. (i) identification, (ii) 

screening, (iii) eligibility.  
 

Table 1. Relevant research keywords through a thesaurus, dictionary, and past studies 

 
Topic Green manufacturing Attribute 

Synonym 
Eco-management, green system, green process and, green 

management 

Green attribute, benefit, advantage, strength, interest, criteria, 

parameter, factors, green meter, credit, allowance, and 

characteristic 

Related 

studies 

Green Manufacturing, Clean Production, Green Innovation, 

Green Production, Sustainable Manufacturing, Greening 

Manufacturing, Green Management, Environmental 

Management, Environmental-Friendly, Ecological Friendly 

(Mittal & Sangwan, 2014) 

Mainly focus on reducing environmental impact and material, 

water, and energy, waste based on environmental 

management certificate. On the other hand, green attribute 

basely main on credit or benefit gains in sustainable practical 

(Mendoza-Fong et al. 2019). 

 

Table 2. Green manufacturing and attribute research based on two major database 

 
Topic Scopus Web of Science 

Green manufacturing (article) 101,248 6919 

Green attribute (article) 17,028,020 547 874 

Green manufacturing and attribute 263 73 
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2.4.1 Identification 

The systematic review process selects several relevant 

articles for the present study. The first stage is the 

identification of keywords, followed by the process of 

searching for related and similar terms. The identification 

phase is explored based on appropriate and relevant keywords 

retrieved and applied through the thesaurus dictionary, paper 

review, and search. Accordingly, search strings on Scopus and 

the Web of Science database were developed in October 2021 

once relevant keywords managed to be determined (Table 1). 

The next step is identifying the keyword of GM and attribute 

from databases, SCOPUS, and WOS (Table 2). Finally, two 

keywords and related terms are combined to create keyword 

research (Table 3). 

 

Table 3. Green manufacturing attribute identification of 

research 

 
Resource Identification 

Scopus 

(TITLE (("green manufacturing" OR "clean 

production" OR "green production" OR "green 

industry" OR "sustainable manufacturing" OR 

"green management" OR "environmental 

management" OR "environmental friendly" 

OR "green system" OR "green process" OR 

"green management")) AND TITLE (("green 

attribute" OR "attribute" OR "benefit" OR 

"advantage" OR "strength" OR "interest" OR 

"criteria" OR "parameter" OR "greenometer" 

OR "credit" OR "characteristic) 

WOS 

TITLE ("green manufacturing" OR " greening 

manufacturing" OR " cleaner production" OR 

"sustainable production" OR " green 

management" OR " green strategy" OR 

"environmental management" OR " eco-

management" OR " green process" OR " green 

industry" OR "environmental friendly" OR 

"ecological friendly") AND TITLE ("green 

attribute" OR "attribute" OR "credit" OR 

"benefit" OR "criteria" OR "greenometer" OR 

"parameter") 

 

According to Mittal and Sangwan [34], green 

manufacturing is used interchangeably with a few keywords 

that have the same meaning: Clean Production, Green 

Innovation, Green Production, Sustainable Manufacturing, 

Greening Manufacturing, Green Management, Environmental 

Management, Environmental-Friendly, Ecological Friendly. 

Cleaner production was used as a Green Manufacturing 

practice. After all, it presented many environmental 

requirements. Although it uses interchangeably as the concept, 

it still has a different idea: Cleaner production integrates a 

preventive environmental strategy with processes, products, 

and services to increase eco-efficiency and reduce risks to man 

and the environment [35]. Other than that, GM is synonymous 

with Eco-management, green systems, green processes and 

management. 

Meanwhile, the attribute is defined as green attributes, 

attributes, benefits, advantages, strengths, interests, criteria, 

parameters, factors, greenometer, credit offsets, allowance, 

and characteristics. Besides that, the attribute mainly focuses 

on reducing environmental impact and material, water, and 

energy on the environmental management certificate. On the 

other hand, green attributes are basely main on credit or benefit 

gains in sustainable practical [36]. 

Table 2 displays the current search successfully retrieved 

101,248 articles in Scopus and 6,919 in WoS that discussed 

green manufacturing. Meanwhile, 17,028,020 articles in 

Scopus and 547,874 in WoS on the attribute or green attribute. 

However, only 263 articles in Scopus and 73 in WoS are 

selected based on green manufacturing and attributes. The 

research excluded 7 of the same recorded articles and made it 

a total of 329 relevant papers. Therefore, researchers took the 

initiative to use various keywords and relevant concepts to 

narrow the search. 

Table 3 captures the GM attribute identification of research 

using keywords. It showed numerous searches, and the 

synonyms were adopted through dictionaries and past studies.  

 

2.4.2 Screening  

This process is a protocol to be identified by considering the 

inclusion and exclusion criteria related to this study. The 

acknowledged characteristic is shown in Table 4. Next, 

selecting the journalistic studies (research articles) as the main 

source and excluding systematic reviews, surveys, meta-

analyses, meta-syntheses, book series, book chapters, and 

conferences in current research. Second, the data evaluated 

period was 20 years from 2002 to 2021 in developing and 

developed countries. 

 

Table 4. Characteristics of inclusion and exclusion 

 
Characteristic Inclusion Exclusion 

Language 
Prioritise the full text of the 

English paper 

Other than 

that 

Time series Between 2002- 2021 

 

Subject area 

Business management and 

accounting, energy, 

environmental science, social 

science, economic, econometrics 

and finance, environmental 

science, economics, business 

Type of 

studies 
Journal (article) 

Objective 

Based on keyword related into 

Green Manufacturing 

(production perspective) and 

attribute in the same studies 

 

This study prioritises the full text of the English paper 

except for the title, abstract, and keywords. It is crucial to note 

that a study was conducted over 20 years. It is to acknowledge 

new studies and, most importantly, not be missed by old 

studies published in social science, business management 

accounting, energy, environmental science, economics, 

econometrics, and finance. They were selected to increase the 

possibility of retrieving some related articles. If study 

represent no evidence is excluded.  

 

2.4.3 Eligibility 

At this stage, the author acknowledges the title, abstract, and 

content discussing a green manufacturing attribute or similar 

to fulfil the objective. 

Figure 1 describes the process diagram of SLR and indicates 

that 263 articles in Scopus and 73 articles in WoS. The 

research excluded 7 of the same recorded articles (n=329). 

Secondly, most 290 articles were excluded on non-inclusion 

criteria. Meanwhile, 276 articles were excluded as not 

fulfilling the production perspective and the GM attribute. 

Finally, 14 remaining articles are ready to be analysed. 

 

 

1841



 

 
 

Figure 1. Process diagram of systematic literature review 

[29] 

 

2.4.4 Data abstraction and analysis  

The answer to the research question based on the thematic 

analysis involves depth reading of the data set and identifying 

patterns across the data. The process is to create the 

appropriate themes and the sub-themes based on related 

studies. In this phase, chosen research is analysed by 

extracting data or statements to answer the research question 

and meet the objective. The data was extracted by identifying 

themes, concepts, or ideas. Next, appropriate sub-themes were 

developed by looking at the same character during the data 

synthesis and analysis. Eventually, the process has resulted in 

four main themes, namely (i) type of Green Manufacturing 

initiative; (ii) environmental impact; (iii) operating costs; and 

(iv) legislation requirement. 

 

2.5 Quality assessment of SLR 

 

This SLR article uses a study quality assessment suggested 

by Mao et al. [19] and Denyer and Tranfield [24] to increase 

the accuracy of the data extraction result. 

 

Table 5. Quality assessment of the SLR 

 

Reference Q1 Q2 Q3 Q4 Q5 
Total 

score 

Noranarttakun and 

Pharino [37] 
1.0 1.0 0.5 1.0 1.0 4.5 

Kunene and Chung 

[38] 
1.0 1.0 1.0 0.5 0.5 4.0 

Somjai et al. [39] 1.0 1.0 1.0 1.0 0.5 4.5 

Yang et al. [40] 1.0 1.0 1.0 1.0 1.0 5.0 

Matos et al. [41] 1.0 1.0 1.0 0.5 0.0 3.5 

Ma et al. [18] 1.0 0.5 1.0 1.0 1.0 4.5 

Salem and Deif [15] 1.0 0.5 1.0 1.0 1.0 4.5 

Schmidt and Osebold 

[42] 
1.0 1.0 0.5 0.0 0.5 3.0 

Ding et al. [43] 1.0 1.0 0.5 0.5 0.5 3.5 

Owolana and Booth 

[44] 
1.0 0.5 1.0 0.0 0.5 3.0 

Sadiq and Khan [45] 1.0 0.5 1.0 1.0 0.5 4.0 

Debbarma et al. [46] 1.0 0.5 1.0 1.0 1.0 4.5 

Kassinis and Soteriou 

[47] 
1.0 0.5 1.0 1.0 0.5 4.0 

Shu et al. [48] 1.0 0.5 1.0 0.0 1.0 3.5 

Average Score 1.0 0.8 0.9 0.7 0.7  

Total Quality Score 4.0 

Table 5 shows the SLR quality assessment. Label Q1 

indicated of level of evidence in article, Q2 indicated that is it 

clear the benefit of the study, Q3 indicated are indicator clearly 

used in the study, Q4 indicated that are there clear 

improvement to quality attributes? Q5 indicated are explicitly 

discussed the limitation in the study? And the level determined 

by L1: 1: Yes, L2: 0.5: Partially and L3: 0: No. 

 

 

3. RESULTS 

 

The discussion of this study is to focus on the general 

findings and background of the studies included in the review 

to categorise the theme and sub-theme of the related studies 

(Table 5) and discuss the pattern of the data set. The analysis 

produced four themes and nine sub-themes related to green 

manufacturing attributes (Table 6). The four themes are a type 

of green manufacturing initiative (3 sub-theme), 

environmental impact, operating costs, and the legislation 

requirement (two sub-themes each). Next, the table of the 

discussion is divided into three descriptive analyses; years of 

studies (refer to Figure 2), the country where the studies 

publish (refer to Figure 3) and organised in the theme of the 

studies (refer to Table 6). 
 

 
 

Figure 2. Years of publication 

  

In the case of the present study, Figure 2 displays the year 

of publication, two articles in 2021 (e.g., Noranarttakun and 

Pharino [37], Debbarma et al. [38]), two articles in 2020 (e.g., 

Kunene and Chung [48], Somjai [39]), one article in 2019 

(e.g., Yang et al. [40]), one article published in 2018 (e.g., 

Matos et al. [41]). Next, three articles were published in years 

2017 (e.g., Ma et al. [18], Salem and Deif [15], Schmidt and 

Osebold [42]) same with 2016 (e.g., (Ding et al. [43], Owolana 

and Booth [44], Shu et al. [47]), finally, one article was 

published in 2006 (e.g., Sadiq & Khan [45]), same with 2003 

(e.g., Kassinis and Soteriou [46]). 

Figure 3 displays the pattern of the past studies examined 

through Thailand Green Manufacturing [37], two studies 

through Indonesia Green Manufacturing [39, 48], one study 

into Brazil Green manufacturing [42], and four studies into 

China Green Manufacturing [19, 46, 49], one study in North 

America and Europe Green manufacturing [15], one study in 

German Green Manufacturing [42], one study in Nigerian 

Green Manufacturing [44], one study in Canada Green 

Manufacturing [45], one in India Green Manufacturing [38], 

and lastly one study in European Green Manufacturing [46]. 

Table 6 shows twelve studies mention the type of initiative 

in green manufacturing, where are seven studies mention 

green energy [15, 37, 38, 41, 43, 46, 48]. While five green 
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processes [15, 18, 39, 44, 45] and four green products [39, 41, 

45, 47]. Other than that, all fourteen studies focused on the 

relationship between Green Manufacturing and environmental 

impact, thirteen studies on less environmental impact [15, 18, 

37, 38, 40-48] and other three about an increase in 

environmental impact [18, 39, 40]. Furthermore, 14 studies are 

mention cost in green manufacturing where seven decreases 

[15, 37, 40, 42-44, 48] and ten increase in firm cost [18, 38, 

39, 41, 42, 45-47]. Lastly, there seven mention GM and 

compliance legislation requirements [18, 37, 39, 43, 47, 48] 

and five are complied [46-48]. 
 

 
 

Figure 3. Country where the studies were conducted 

 

Furthermore, 14 studies are mention cost in green 

manufacturing where seven decreases [14, 36, 38, 39, 41-43] 

and ten increase in firm cost [17, 37, 40, 41, 44, 45, 47, 48]. 

Lastly, there seven mention GM and compliance legislation 

requirements [17, 36, 38, 42, 44, 48] and five are complied [38, 

44, 45]. 
 

Table 6. Characteristic of inclusion and exclusion 
 

Author 
GMI 

ENV 

impact 
Cost Legislation 

1 2 3 4 5 5 4 6 7 

Noranarttakun 

and Pharino 

[37] 

✓ 
  

✓ 
 
✓ 

 
✓ 

 

Kunene and 

Chung [38] 
✓ 

  
✓ 

 
✓ 

 
✓ ✓ 

Somjai et al. 

[39] 
 
✓ ✓ 

 
✓ 

 
✓ ✓ 

 

Yang et al. 

[40] 
   

✓ ✓ ✓ ✓ 
  

Matos et al. 

[41] 
✓ 

 
✓ ✓ 

  
✓ 

  

Ma et al. [18]  
✓ 

 
✓ ✓ 

 
✓ ✓ 

 

Salem and 

Deif [15] 
✓ ✓ 

 
✓ 

 
✓ 

   

Schmidt and 

Osebold [42] 
   

✓ 
 
✓ ✓ 

  

Ding et al. [43] ✓   
✓ 

 
✓ 

 
✓ 

 

Owolana and 

Booth [44] 
 
✓ 

 
✓ 

 
✓ 

   

Sadiq and 

Khan [45] 
 
✓ ✓ ✓ 

  
✓ 

  

Debbarma et 

al. [46] 
✓ 

  
✓ 

  
✓ 

  

Kassinis and 

Soteriou [47] 
✓ 

  
✓ 

  
✓ 

 
✓ 

Shu et al. [48]   
✓ ✓ 

  
✓ ✓ ✓ 

Notes: *GMI (Green Manufacturing Initiative) *Inc (Increase) * Dec 

(Decrease) * ENV impact (environmental impact) * COST (production cost) 

4. MAIN FINDINGS 

 

This section will mainly discuss four main themes and nine 

sub-themes resulting from data abstraction findings. Mainly 

14 studies discuss environmental impact and cost of 

production. Secondly, 12 studies mention the Green 

Manufacturing Initiative, and seven discuss the requirement in 

legislation.   

 

4.1 Type of green manufacturing initiative 

 

Green Manufacturing includes two major practices: 

protection and operational effectiveness of the natural 

environment, resources, and energy consumption [37]. In 

response, the study indicates green manufacturing as a strategy 

to obtain certain organisational objectives through three 

initiatives or types of production: green energy, green product, 

and green process [15, 47]. Similarly, the firm's adoption of 

technologies in the process, product and management 

underlines the greater potential for improving organisational 

performance [39]. It is perceived as minimising waste 

production and reducing an ecological impact. 

The practical use of Green Energy (GE) is identified 

through renewable energy or natural sources [37]. Practical 

application of this GE will take as an adaptation of 

Hydropower, Solar energy, Wind power, geothermal, landfill 

gas, biomass, and sun geothermal [47]. It uses materials and 

energy to produce the product [43, 48]. The selection of GE 

indicates fuel productivity, electrical efficiency, energy 

consumption rate, and adaptation of solar energy [15, 38]. 

According to Ma et al. [18], energy use with efficiency can 

increase productivity, material efficiency, and efficient waste 

treatment [46]. The results indicate that green energy can 

reduce 36 per cent of energy consumption, 51 per cent of water 

users, and 86 per cent of reduction of pollutant degradation 

[41]. 

Green process refers to new or modified production 

equipment, method, and procedure to reduce environmental 

impact [41, 45]. Essentially, the green process is an innovation 

introduced to change existing operating methods, reducing its 

negative impact on the environment [39]. The literature has 

found that green process technology such as clean production, 

pollution control, pollution prevention, eco-efficiency, and 

recirculation solve resource productivity and energy usage 

efficiency and decrease pollution during production [18]. It 

involves expenditure and environmental management through 

(i) total material consumption; (ii) total water consumption; 

(iii) total energy consumption; (iv) percentage of greenhouse 

gas emissions; (v) waste generation, (vi) level of pollutant 

discharge in water, (vii) and dust emission as pollution 

indicators [15]. On the other hand, the green process also can 

improve cost efficiency in the short run [47]. The cost of re-

evaluating resource utilisation can save $1 billion for pollution 

prevention practices [18]. However, firms need to invest 

money to implement green process innovation in the long run 

to benefit the economic scale [18]. 

In addition, green product innovation is another modified 

product to reduce environmental impacts [41]. Green product 

aims to reduce energy consumption during product use, reduce 

pollution (air, water, noise), increase recycling material, and 

replace traditional materials with recycled materials and 

energy [39, 45, 47]. According to Shu et al. [47], more than 75 

per cent of respondents are very likely to buy a green product, 

and 95 per cent are willing to pay (WTP) for a green product.  
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Despite all the attributes, one of the attributes that mainly 

influenced the organisation's decision is legislation 

requirements. According to Shu et al. [47], policy is one factor 

that affects a firm's decision to carry out the sustainability 

agenda. The government can provide support and incentives 

for firms through pollution tax, abatement subsidy, tradeable 

permits, government procurement, and green public purchase 

[18]. Sustainable accomplishment can be achieved through 

formal regulation (such as laws, regulations, and rules) or 

informal regulation (including norms, cultures, and ethics). 

Companies must make strategic decisions and pursue their 

interests within formal and informal institutional constraints 

[26]. So, based on studies, firms can enhance compliance with 

law or regulation or be a burden to comply with the law. 

More than 50 per cent of firms set environmental policies 

on environmental impact reduction and pollution [26]. 

According to Ma et al. [18], having a strict environmental 

policy with a good environmental parameter measurement is 

necessary. The firm will likely do better in sustainability to 

boost its compliance with environmental policy. 

Implementing sustainability becomes a point to reach 

compliance by reducing the complexity of environmental law 

or tax [26, 29]. Past studies found that a firm that did the 

sustainable process is likely to avoid some punishment or 

revoke 'companies' licenses for failure to comply [28, 35]. It is 

essential to promote green management policy through 

publicity and access through stakeholders to increase 

awareness and education while improving a pay-as-you-throw 

policy [33]. 

Meanwhile, Mendoza-Fong et al. [36] mentioned that a 

sustainable policy could burden the firm since it must comply 

with strict regulations than conventional regulations. It notes 

that all firms are the same; some bigger firms cannot comply 

since it gives a considerable cost to production [28]. Other than 

that, though green process innovation can reduce costs by 

improving energy and material efficiency and avoiding 

penalties, this innovation always needs a significant 

investment in equipment and Research & Development 

(R&D) [35]. 

 

4.2 Environmental impact  

 

Environmental change is one of the major challenges for 

firms implementing sustainability practices. Creating 

environmentally conscious and environmentally friendly 

manufacturing [50]. So, firms are mainly committed to coping 

with environmental problems and economic and social 

benefits. However, environmental management performance 

can be uncertain, positive, or negative.  

Being an eco-friendly and eco-efficient business give high 

expectation on managing environmental performance. This 

technique is one of the alternatives that can reduce 

environmental impact and improve efficiency in waste 

management and environmental protection [38, 40, 42, 44, 45, 

48]. They acknowledge that this method can reduce the 

emission of hazardous substances, the waste treated and re-

used material [37, 43, 47]. On the other hand, the positive 

impact can be seen by decreased carbon release and 

significantly improved surrounding areas like soil fertility, 

good quality of water, and clean air [18].  

Furthermore, GM can decrease industry waste elements, for 

example, solid waste, effluent, and gas emissions [41]. 

Therefore, if the firm commits to reducing the environmental 

impact, it will benefit the firm in the long term [39, 46]. 

According to Ma et al. [18], a positive environmental impact 

can build a good relationship with the government as their 

environmental performance consistently exceeds the standard 

environmental regulation. From an economic point of view, 

less pollution means lower liability costs, treatment costs, 

fines, and litigation costs [18]. 

In addition, environmental uncertainties occur in tandem 

with economic movements as this process cannot directly 

benefit the cost. According to Ma et al. [18], it is caused by the 

lack of transparency in information regarding a policy. In 

addition, Somjai [39] clarify that this sustainable innovation 

has no significant environmental impact. The firm's failure to 

achieve good environmental management is due to 

environmental uncertainties from an external point of view. 

Studies by Yang et al. [40] found that the eco-method in 

manufacturing is increasing methane (CH4) emission, creating 

Global Warming Potential (GWP) and Greenhouse Gas 

Intensity (GHGI) by 11.1 per cent, 8.1 per cent, and 14.3 per 

cent each. Thus, the GM method or system not only creates a 

positive impact but also can indirectly negatively impact the 

environment.  

 

4.3 Cost of production 

 

The cost of production is the primary driver associated with 

firms' green manufacturing practices [49]. Green 

manufacturing adopted by the firm significantly differs 

between economic and financial factors [48]. It depends on 

decision-making toward direct cost and indirect cost. While 

early research suggests that going green might increase costs 

because of investment. Other than that, more studies specify 

that green management contributes to stronger firm 

performance by cutting costs and possibly increasing revenue 

[51]. 

The implementation of GM can increase production costs 

[42, 44]. The cost of production to adopt green manufacturing 

goes higher as the green method is issued to be complied with 

by law. According to Kunene and Chung [48], as the policy in 

sustainability is mandatory to comply, the cost of production 

can go higher and significantly reduce the financial 

performance of the firms. The policy may have forced firms to 

invest in clean, expensive technologies impacting the 

environment [44]. To be a comparison, the cost of 

implementing the green method higher than the traditional 

(end pipe-technology) method [37, 40]. According to Yang et 

al. [40], input costs can increase by 32.9 per cent of the total 

production costs, labour expenses by 23.7 per cent, expenses 

by 23.4 per cent, and reduce equivalent to USD 5250 in profit. 

The significant increment in the cost is caused due to 

traditional policies that are not strict and inflexible. The reason 

is that firms can avoid the cost of landfills or other disposal 

costs by dumping waste illegally instead of using an authorised 

method [43]. 

On the other hand, the implementation of GM can be seen 

as a benefit as it could be decreased the cost of the production 

process [38, 39, 41, 42, 45]. Precisely, a GM system can 

increase productivity and likely reduce a cost in the production 

process. Along with that, pollution treatment has greater 

potential for cost reduction and consequently improves the 

profitability of an operation [40, 46]. According to Salem and 

Deif [15], reduced production cost indirectly influences a firm 

through high return on environmental investment, avoidance 

of environmental penalties cost, and decreased environmental 

expense. Similar to Ma et al. [18], GM implementation can 
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reduce production costs and be profitable as firms gain 

efficient returns in product production processes in the short 

run. However, if a firm commits to adopting the green method, 

the firm tends to get more profit through income-generating 

and environmentally friendly in the long run [40, 47]. 

 

 

5. CONCLUSIONS 

 

In conclusion, this systematic literature review gives a 

better understanding of green manufacturing attributes based 

on the relevant literature. The evaluating green manufacturing 

attribute allows us to facilitate the common characteristics of 

implementing GM practices. Based on the studies conducted, 

four main themes represent GM's attributes with nine sub-

themes based on present studies. This theme is based on the 

benefit, factor, advantage, impact, and driver toward GM. All 

the attributes are the firm's behaviour toward the adaptation of 

GM. The attributes can define a firm's problem and constrain 

while making a decision, including direct and indirect barriers. 

Other than that, all the selected attributes express positive and 

negative impacts on firm decision-making. It is curial 

information chosen to determine the firm's behaviour in 

deciding on GM practices.   

However, there are drawbacks in using SLR it is more time 

consuming other than type of literature method and it is not 

included a Grey literature such as government reports and 

policy document. It is may be bias in making bias discussion 

in the literature. Searches for keywords may be inadequate and 

insignificant due to the variety of synonyms used during the 

search phase. However, the study results sought and selected 

are sufficient. Using SLR method are the type of review that 

considered a credible source. Other than that, researchers can 

answer specific research question through the multiple 

research studies. Thus, it provides helpful information for 

future research development to explain the attribute preference 

for green manufacturing. So, the results are expected to 

provide useful information for policymakers, government, and 

future studies toward a green environment. 

 

 

6. RECOMMENDATION FOR FUTURE RESEARCH 

 

A systematic review of these findings may be useful for 

future review, managers, or policymakers. This process has led 

to several recommendations for future studies. First, future 

studies should focus more on the classification of GM 

attributes as there is still a lack of past studies discussing it. 

Furthermore, it is essential to know which traits in GM are 

anticipated by the firm or the most ignorant. To lead toward 

sustainability, researchers need to understand how firms make 

decisions in adapting GM despite the good or bad benefits they 

receive. It will help managers realise the potential benefits 

their firms can reap from making proactive decisions to 

support their innovation programs. 

Next, it leads to in-depth research on the firm's behaviour 

towards GM. Research recommendations on willingness to 

pay are important to learn value for money based on the listed 

attributes. So, it is easy to assume how much a firm will pay 

to implement GM practices in production activities. The 

environment environment-conscious is an important element 

that needs to be embedded in an organisation before it decides 

to carry out its production process. Therefore, it can help solve 

the problem of environmental pollution and the lack of energy 

resources. Furthermore, this research may be helpful for 

Government authorities to understand the importance of 

assimilating green competencies among firms and engaging 

through plans and actions. In strengthening the action, the 

implementation can be in the form of motivation and incentive 

support efficiently and effectively. 
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