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Abstract 

The encouragement of technology application in environmental protection is one of the major challenges faced by most industries. Human 

activities that harm the environment must be tackled wisely so that all efforts in maintaining a safe environment can be continued. This 

situation leads us to the need for preparing individuals with adequate skills and knowledge related to green skills before entering the 

industry. This research is conducted to identify the occupational competency profile for mechanical industry towards sustainable 

development. The Fuzzy Delphi Method (FDM) was utilized in this research. The FDM is a structured investigation process aimed at 

reaching a consensus among a group of experts on a particular topic. Five experts were involved in the first phase and eleven experts were 

involved in the validation process in the second phase. The lowest items score based on the expert’s consensus were rejected. Three items 

were rejected because of the score less than 75 per cent. The final competency profile consisting of Skill, Knowledge, and Attitude domains 

with 14 sub domains was constructed. The current scenario shows that people entering the industrial world lack relevant skills to work on 

sustainable development. These workers are classified as low-skilled workers, which means they need to be trained before entering the 

labor market. This study can support the development of training towards sustainability for future workers in the mechanical industry 

towards sustainability. Therefore, specific training related to their professional skills, especially green skills, needs to be carried out to 

improve their skills. 
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1. Introduction 

The current progressive demands in the 21st century have 

pushed different sectors, especially education and 

industry, to improve the quality of individual 

competencies. As a developing country, Malaysia has 

employees trained to have competent skills to be 

competitive in this era of globalization (Ismail & Kasman, 

2018). These proficient skills include green skills as one 

of the important skills to foster. Environmental literacy is 

another set of skills that promotes an individual’s 

awareness of nature conservation. Promoting green 

technologies to protect the environment is a particularly 

major challenge in today’s world. Human activities that 

harm the environment must be properly managed to 

ensure that efforts to maintain such best practices are 

successful (Abdullah & Ahmad, 2014; Ismail et al., 2016; 

Rahman, 2017). Specifically, green skills are skills related 

to the design, management, supervision, and production 

aspect of technology. Therefore, there is an evolving need 

for green skills development among workers, which is 

increasing in line with industry demands for worker’s 

skills (Vona et al., 2016; Makhbul, Hasun, & Latif, 2018; 

Ghani, 2018).  

Sustainable development is not a modest issue as it 

involves a combination of economic, social, and 

environmental skills. Sustainable development can be 

designed from a balance between economic, 

environmental, and social aspects. These three aspects 

must be balanced to achieve sustainable development and 

must be consistent with the demands of technological and 

industrial progress (Ciegis, Ramanauskiene & Martinkus, 

2009; Barbier & Markandya, 2012; Suhaimi et al., 2018). 

However, there are no specific guidelines outlining how 

to balance implementation to create sustainable 

development. For example, I.A. Pierantoni (2004) stated 

that the importance of the concept of sustainable 

development depends on the specific area (Pierantoni, 

2004; Barbier & Markandya, 2012; Samsudin, Hassan & 

Hasan, 2013). It is crucial to specifically identify the 

sustainable skills needed in the areas.  

A previous study by Dlimbetova et al., (2016) found that 

employers lacked knowledge and awareness of the 

importance of green skills. This is due to insufficient 

skills and inadequate training provided before entering the 

labour market. Initiatives such as conducting specific 

training for them need to be planned and appropriate 

training provided to improve their skills (Hanafi, 2015; 

Dlimbetova et al., 2016; Hamdan et al., 2018). To get a 

better picture of the type of training to be offered to 

workers, research needs to be done on the key skills of 

workers in specific sectors. Therefore, this research aims 

to explore the competency profile for workers in the 

mechanical industry in terms of sustainable development. 
 

2. Research Questions 

This research aims to identify the competency profile for 

workers in the mechanical industry that includes the green 

skills. The specific questions are: 
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i) What are the elements of green skills for workers 

in the mechanical industry? 

ii) What are the appropriate and required green skills 

for workers in the mechanical industry?  

 

3. Literature Review 
 

Green skills have always been an important issue in recent 

times and even their meaning has been defined by 

multiple sources and experts in the field. Green Skill is an 

important skill and an asset for all individuals before 

exploring all areas of employment in today’s industries. 

Green skills are also referred to as skills required for 

sustainable development. According to McDonald, 

Condon & Riordan (2012), green skills are considered 

sustainability skills that refer to the technical skills, 

knowledge, values, and attitudes required in the 

workforce to achieve sustainable social, economic, and 

environmental outcomes in business and communities, to 

develop and support industry and society. Similarly, green 

skills are also defined as the knowledge, skills, values and 

attitudes required to survive, develop, and support a 

society that reduces the impact of human activities on the 

environment (Ismail et al., 2019). 

Not only must these skills be present in all employees, but 

employers must inculcate them themselves and ensure 

that the organization practices these skills while working 

to create sustainable development. According to 

Arunkumar (2012), in most cases, the new jobs created by 

green industries will require a mix of traditional green 

skills and new green skills. For example, construction 

companies undertaking construction and housing projects 

need workers with traditional construction skills and 

appropriate training in energy efficiency. Another study 

by Buntat & Othman (2012), categorized the green skills 

as one of the soft skills required by all graduates in 

general and VET graduates in particular. However, these 

skills are complementary to green jobs and green careers. 

Another soft skill such as communication skills is one of 

the critical skills for a mechanical worker. Their 

marketability is assessed through their effectiveness and 

competence in communication skills, leadership skills, 

high-level thinking skills (HLTS), and entrepreneurial 

skills to produce high quality social, economic, 

environmental, industrial, community and national 

development.  

Green skills generally consist of three dimensions namely 

knowledge (cognitive dimension), skills/abilities 

(psychomotor dimension), and attitudes/values (affective 

dimension) needed by employees to promote sustainable 

development from the social, economic, and 

environmental facets. From the cognitive dimension, 

knowledge of environmental protection can be considered 

as an element of green skills. From the psychomotor 

perspective, green skills refer to abilities such as 

minimising energy consumption or reducing greenhouse 

gases. Green skills also refer to affective aspects such as 

the motivation of individuals to conserve natural 

resources (Hamid et al., 2016; M.Said et al., 2015; 

Pavlova, 2019; Vona et al., 2018). 

In addition, green skills are also defined as skills that 

include reliability, initiative, and interpersonal skills that 

should be present in each of us. In other words, the 

competencies and skills that individuals possess can drive 

the production of quality work capable of achieving an 

organisation’s goals (The Conference Board of Canada, 

1996; Strachan & Laing, 2010). It is also a generic skill 

that helps to conserve and reduce the use of various 

resources such as environmental resources and energy, 

and reduce greenhouse gas emissions as well as increase 

recycling, use of environmentally friendly products, etc. 

In general, it can be said that for low to medium 

employment, there is a need for traditional skills, 

supplemented by green skills, which are usually offered 

through company training programs. Higher skilled jobs, 

such as those found in eco-consulting, require a broader 

and more specific range of new green skills. Such new 

skills are well imparted through educational and in-depth 

programs that involve higher-order thinking skills. Areas 

of employment in business, manufacturing, construction, 

transportation, agriculture and livestock are seen to have 

the potential to save natural environmental resources 

through green skills which are the main criteria towards 

sustainable national development (Ismail et al., 2019; 

Ismail,R. & Jajri.I, 2008; Arunkumar, J. (2012).  

The Ministry of Education, Malaysia has identified seven 

elements of soft skills that universities should focus on to 

produce a competent workforce. These include effective 

communication skills, critical thinking and problem-

solving skills, teamwork skills, continuous learning and 

information management, entrepreneurial skills, 

professional ethics and morals, and leadership skills. 

Employers believe that good communication skills are 

important to adapt to new situations and improve 

performance, especially for engineering graduates. 

Critical thinking is essential to solving problems in the 

workplace, while teamwork is important to overall 

success. Continuous learning and information 

management can help students improve their learning and 

use of technology. Entrepreneurial skills are seen as 

critical to productivity and development, and professional 

ethics and morals are important to the well-being of 

society. Finally, leadership skills are important for 

developing competent leaders (Manshoor et al., 2011; 

Vijaya Lakshmi, 2016; Roselainy et al., 2012; Jaghannath, 

2016). 

4.  Methodology 

The research methodology of this research is based on the 

qualitative method includes a document analysis and 

structured interviews with experts, to explore the 

competencies of worker in the mechanical industry. A 

qualitative method study is a study conducted with 

verbatim description and reporting (sentence by sentence) 

without any statistical observations (Darusalam & Hussin, 

2018). The data obtained through qualitative methods will 

be used to explore and validate specific technical green 

skill elements. 

The document analysis method was used to analyze 

previous studies related to sustainable development, while 

the interview method was used to obtain the technical 

skills elements and the consensus of the experts. In this 

research, a group of five experts with more than 10 years 
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of experience in the mechanical industry and sustainable 

development were interviewed. The interviews were 

conducted to gain an insight into the current status and 

future competency of workers in the mechanical industry. 

The interviews were conducted in a structured and 

systematic manner, with a set of semi-structured questions 

to guide the discussion. Findings from the interviews were 

analyzed using the FDM method to obtain expert 

consensus. The Delphi method is an exercise in group 

communication among a panel of geographically 

dispersed experts. The process is followed by the 

respondent selection procedure, data collection process, 

data analysis, model development study matrix, and 

conclusion with a summary (Adler and Ziglio, 1996).  

In this research, the Delphi technique involved three 

rounds of data collection. However, only the last round of 

data collection involving the fuzzy Delphi methodology 

and will be clarified in this study. There is a total of six 

steps in the fuzzy Delphi method.  
 

Step 1: Determination of experts 

The population of this study are experts in green 

industries and mechanical academics. The green industry 

sector involved in this study comprises environmental, 

construction, manufacturing, and telecommunication 

industries; while mechanical academics are made up of a 

few departments, such as environmental and civil 

engineering, electrical engineering, and mechanical 

engineering. The purposive sampling technique was used 

in this research. A total of 11 experts were selected in this 

research, supported by Adler and Ziglio (1996), who 

specified the total number of participants in the Delphi 

Technique as 10 to 15. The selection of experts was based 

on characteristics such as skills, job position, work 

experience, and knowledge in green practices. 

 

Step 2: Linguistic scale selection 

The research instrument was developed according to the 

results of the second round of Delphi. As a result, a set of 

questionnaires was developed and administered with a 

fuzzy scale of seven points. The experts are required to 

rate the items. 

 

Step 3: Average value 

The Excel template was used to calculate the average 

value (Fave). The formula is as follows. 

 

       
   

 
 
   

 
 
   

 
 

 

Where; ∑m1, ∑m2, ∑m3 = total of fuzzy scales 

   n = number of experts. 

 

Step 4: Threshold value (d) 

The threshold value (d) formula is as follows. 
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If the d value is equal to or less than 0.2, it indicates that 

there is a consensus reached by all experts. However, if 

the d value is greater than 0.2 the item must be eliminated, 

or the next round of Delphi must be conducted. 

 

Step 5: Percentage of expert consensus 

In this step, a calculation of the percentage of expert 

consensus is carried out. If the expert consensus is equal 

to or greater than 75%, it indicates that the consensus of 

all experts is reached. However, if the expert consensus is 

less than 75%, the item needs to be eliminated or the next 

round of Delphi needs to be conducted. 

Step 6: Defuzzification process 

The formula of the defuzzification process to determine 

the rank and score of each element is as follows. 
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Meanwhile, there are three requirements were used to 

indicate whether to accept or reject the item. 

   

1. Threshold value (d); 
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       = accepted 

       = rejected 

    

2. Using the traditional Delphi method (percentage of 

expert consensus); 

 

expert group consensus      = accepted 

expert group consensus      = rejected 

 

3.       value. The       value refers to the median 

which is the fuzzy number within 0 – 1. Thus, the       

value is equal to 0.5.  

 

                 = accepted 

                 = rejected 

 

In this analysis, however, only the second criterion of the 

traditional Delphi method was used which is only expert 

consensus was applied to evaluate the elements. A total of 

three main dimensions in are constructed namely: 1) 

knowledge 2) skill, and 3) attitude were evaluated using 

the Fuzzy Delphi method. These dimensions are defined 

based on the literature review. 
 

5. Findings and Discussion 
 

The competency for the mechanical workers towards 

sustainable development was explored using the interview 

and literature analysis on the specific theme as in Table 1. 
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Table 1 

Findings from interview and literature 

Occupational Competency Profile Interview Findings Literature Findings 

Determining the Employee 

Competency Profile 

* Make plans and give green initial exposure 

to employees about the training’s topic and 

the content 

* Employees need to make an initial plan about 

the tasks that need to be done for the next task. 

Job components 

 

* Knowledge dimension 

Employees need to master green knowledge. 

Master the science of green skills 

Plan for green practices at work 

* Make a job plan so that work planning will 

be greener, perfect, and thorough and have 

good values in line with the understanding 

of job duties in the automotive industry. 

Inserting pure green values into the work 

* a green job plan and everything related to 

work will be given early through the 

WhatsApp messaging system so that 

employees can make preparations and 

assignments take place more perfectly 

* Planning jobs that consider green needs 

from various aspects according to current 

needs that can save the environment such as 

providing recycling bins so that objectives 

and goals are achieved because work 

objectives are very important for an 

employee.  

Topics need to be described in advance so that 

employees are prepared or able to make 

preparations (Akyuz et al., 2013). 

Give green exposure to automotive design. 

* With a job plan or work preparation, 

employers will think about goals or objectives 

clearly, selection of important content, selection 

and arrangement of work methods, activity 

planning, and assessment preparation according 

to the set time (Ling, 2015). 

Determine the green skills that are appropriate 

for the job 

* Work materials need to be disclosed early to 

employees to set work goals to prepare for the 

tasks that will take place (Nik, 2015). 

Set goals with green awareness. 

* Workers must not run away from real 

objectives and follow the requirements of the 

current environmentally friendly’s knowledge, 

skills, and attitudes (Witt & Orvis, 2010). 

Analyse the working time situation 

 

* Skill dimension 

 

* Employees position themselves as 

employees and try to explain and nurture 

positive attitudes and spirits in themselves as 

motivation. Develop skills so that 

cleanliness and air circulation are given 

priority. 
 

Ensure good air circulation. 
 

Practise green practices as motivation. 

*Before the working day starts, the boss 

reminds the employee what he needs to do; 

for example, if the boss says that the 

employee has to come at such a time, so he 

has to come and wear suitable clothes.   

* Good use of language while explaining and 

cultivating a positive spirit is important to 

attract employees to work. Bilateral interaction 

will assist in the process of working effectively 

(Norasmah & Shuki, 2010). 

Fertilise a positive spirit. 

* Leaders in the workplace need to know how 

to manage employees well. Instructions need to 

be given wisely so that the task runs smoothly 

and effectively (Ishak, Jamil, Razak & Ahmad, 

2013). 

Give instructions perfectly so that no problems 

occur  

Works Planning 

 

*Attitude dimension 

 

* First order the representative or all the 

employees to ensure that the workroom is 

tidy and then clean the rubbish; all the 

rubbish must be cleared. Make sure the 

doors are all open, the fan exhaust will be 

open for ventilation in case of a workshop 

class. Fertilise the spirit of being responsible 

for global issues. 

Responsibility for global issues  

* Before starting work, employees should be 

wise to associate the current situation with 

green practices and show a positive attitude 

towards the environment to create a cheerful 

and harmonious atmosphere to facilitate 

work assignments from all parties. 

Relate the current situation to green 

practices. 

Pure values that are positive for the 

environment 

* Before start working, employees should 

look around and ensure that the rules related 

to safety aspects should be followed by 

themselves.  

The initial aspect that needs to be 

emphasised is ethics and the way the 

employee practice safety at the workplace to 

prevent any accidents. 

* The boss needs to train employees with high 

leadership qualities such as giving early 

instructions to employee representatives to help 

manage a task. If other employees listen to 

instructions, then the leadership values are 

considered successful.  
 

The nature of high leadership  

* Employees need to know how to manage all 

task equipment to suit what is being taught and 

look cheerful and conducive. How to control 

the situation so that the job can run smoothly 

and effectively. 
 

* Accidents and injuries cannot be completely 

avoided but can be reduced and prevented if all 

parties involved in work management work 

together in performing their duties and 

responsibilities so that safety rules in the 

workshop are provided and practised. 
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The data from the interview and literature review were 

then being mapped to construct the item for expert’s 

consensus. The items were analysed through a thematic 

analysis based on the three dimensions (Knowledge, Skill, 

and Attitude).  

 

A. Knowledge dimension 

 

In the knowledge dimension, a total of three elements and 

eleven sub-elements were analysed. The results show that 

three sub-elements obtained less than 75% consensus in 

the group of experts which are: 1) the knowledge of 

environmental protection; 2) the knowledge of decision-

making by considering the environmental aspect; and 3) 

the knowledge of critical thinking for decision-making. 

The three of these will be withdrawn from the knowledge 

dimension, and the problem-solving and critical thinking 

elements were removed. 
 

Table 2 

Knowledge dimension 
Item Threshold 

value, d 

Fuzzy 

score 

(A) 

Result 

K1 Green Technology 

Knowledge 
0.162 100.00% 

Accepted 

K1.1 The knowledge of 
renewable energy 

0.136 100.00% 
Accepted 

K1.2 The knowledge of 

green transportation 
0.153 90.90% 

Accepted 

K1.3 The knowledge of 
green technology 

0.092 100.00% 
Accepted 

    

K2 Waste Management 
Knowledge 

0.098 100.00% 
Accepted 

K2.1 The 4Rs (reduce, 

reuse, recycle, and recovery) 

knowledge 

0.092 100.00% 

Accepted 

K2.2 The knowledge of 

waste material sorting 
0.057 100.00% 

Accepted 

K2.3 The knowledge of 

water consumption 
0.098 100.00% 

Accepted 

K2.4 The knowledge of 

electricity usage 
0.155 100.00% 

Accepted 

K2.5 The manufacturing 

material usage 
0.162 90.91% 

Accepted 

    

K3 Problem Solving and 

Critical Thinking 
0.153 81.80% 

Accepted 

K3.1 The knowledge of 
environmental protection 

0.212 36.40% 
Rejected 

K3.2 The knowledge of 

decision making by 

considering the 
environmental aspect 

0.238 54.50% 

Rejected 

K3.3 The knowledge of 

critical thinking for decision 
making 

0.248 54.55% 

Rejected 

B. Skill dimension 

 

A total of nine elements were analysed, namely: waste 

skills, design skills, planning, procurement and material 

skills, energy and water skills, communication skills, 

management skills, leadership and teamwork skills, 

problem-solving and critical thinking skills, and 

protection skills. The results show that all items obtained 

more than 75% consensus in the expert group. Thus, in 

the skill dimension, all items were acceptable. 

 
Table 3 

Skill dimension 
Item Threshold 

value ‘d’ 

Fuzzy 

score (A) 

Result 

S1 Waste skills 0.129 90.90% Accepted 

S1.1 The skill related to 4R 

practice 
0.112 90.90% 

Accepted 

S1.2 The skill related to 
waste management 

0.174 90.90% 
Accepted 

S1.3 The skill to 

minimise/reduce waste 
0.168 100.00% 

Accepted 

    

S2 Design Skills 0.168 90.90% Accepted 

S2.1 The design skill that 

involves environmental 

elements 

0.174 81.80% 

Accepted 

S2.2 The design skill to 
increase the efficiency of 

machinery 

0.092 90.90% 
Accepted 

    

S3. Planning, Procurement, 
and Material Skills 

0.068 81.80% 
Accepted 

S3.1 The planning skill that 

considers the 
environmental aspect 

0.088 

81.80% 

Accepted 

S3.2 The skill to choose 

eco-material product 

0.084 
90.90% 

Accepted 

S3.3 The skill to manage 
material inventory 

0.168 
81.82% 

Accepted 

S3.4 The procurement 

skill-related 
material/product/service 

0.167 

90.91% 

Accepted 

    

S4 Energy and water skills 0.090 90.90% Accepted 

S4.1 The skill to optimise 

energy usage 

0.132 
100.00% 

Accepted 

S4.2 The skill to minimise 

water consumption 

0.116 
100.00% 

Accepted 

    

S5 Communication Skills 0.096 81.80% Accepted 

S5.1 The communication 
skill through the 

environment-friendly 

method 

0.096 

81.80% 

Accepted 

S5.2 The communication 

skill using green IoT 

(Internet of Things) 

0.096 

81.80% 

Accepted 

    

S6 Management Skills 0.141 90.90% Accepted 

S6.1 The skill to reduce air 

pollution risk 

0.092 
90.90% 

Accepted 

S6.2 The skill to reduce 
water pollution risk 

0.176 
100.00% 

Accepted 

S6.3 The skill to follow the 

SOP (standard of 

operation) in handling 
waste material 

0.095 

90.91% 

Accepted 

    

S7 Leadership and 
Teamwork Skills 

0.080 
81.80% 

Accepted 

S7.1 The leadership skill 0.082 81.80% Accepted 

S7.2 The teamwork skill 0.080 81.80% Accepted 

    

S8 Problem Solving and 
Critical Thinking Skills 

0.140 
90.90% 

Accepted 

S8.1 The problem-solving 

skill related to the 

environment 

0.092 

81.80% 

Accepted 

S8.2 The critical thinking 

skill related to the 

0.081 
81.80% 

Accepted 
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environment 

    

S9 Protection Skills 0.079 81.80% Accepted 

S9.1 The skill to protect the 
environment by using 

relevant equipment 

0.089 
81.80% 

Accepted 

S9.2 The skill to conserve 
biodiversity 

0.076 
81.8% 

Accepted 

S9.3 The skill to conserve 

the landscape 

0.089 
81.82% 

Accepted 

S9.4 The skill to conserve 
the ecosystem 

0.089 
81.82% 

Accepted 

 

C. Attitude dimension 

 

A total of two elements and 11 sub-elements of the 

attitude dimension were analysed. The results show that 

all items obtained more than 75% consensus in the expert 

group, and three of them obtained 100% agreement, 

which are: 1) behaviour, 2) the attitude of 4R practice at 

the workplace, and 3) the attitude of waste management 

and minimising the use of natural resources. In this 

dimension, all the items have been accepted. 

 

Table 4 

Attitude dimension 
Item Fuzzy 

score     

(A) 

Fuzzy 

score 

(A) 

Result 

A1 Behaviour 0.163 100.0% Accepted 

A1.1 The attitude towards 

environmental protection 
0.163 90.90% 

Accepted 

A1.2. The attitude regarding 

environmental consciousness at 

the workplace 

0.163 90.90% 

Accepted 

A1.3 The attitude of following 
the regulation at the workplace 

0.119 81.82% 
Accepted 

A1.4 The attitude of 4R 

practice at the workplace 
0.163 100.00% 

Accepted 

A1.5 The attitude of green 
practice 

0.147 90.91% 
Accepted 

A1.6 The attitude of waste 

management and minimising 
the use of natural resources 

0.068 100.00% 

Accepted 

A1.7 The attitude of being 

patient in green practice at the 

workplace 

0.122 81.82% 

Accepted 

    

A2 Awareness 0.185 90.90% Accepted 

A2.1 The awareness of 

environmental protection at the 
workplace 

0.098 81.80% 

Accepted 

A2.2 The awareness of green 

policies at the workplace 
0.170 90.90% 

Accepted 

A2.3 The awareness on waste 
reduction at the workplace 

0.141 81.82% 
Accepted 

A2.4 The awareness of green 

concept at the workplace 
0.112 81.82% 

Accepted 

 

As for further discussion, knowledge dimension which 

consist of three main elements and 11 sub-elements has 

been derived. Three items were rejected due to their low 

percentage of consensus. The knowledge elements are 

consistent with the study by Pavlova, (2016) which 

identified cognitive competencies as a strategies for 

sustainability. The knowledge in green technology, waste 

management, problem-solving and critical thinking needs 

to be acquired by worker in the mechanical industry to 

respond to the green challenge.  

In the skill dimension, all experts accepted nine main 

elements and 24 sub-elements listed. The elements were 

design skills, waste skills, design, planning, procurement 

and material skills, energy and water skills, 

communication skills, management skills, leadership and 

teamwork skills, problem solving skills and protection 

skills, which are important because they enable the 

process of greening the economy in area of mechanical 

industry. All this elements are similar to the interpersonal 

skills and technological skills by Pavlova, (2018) as it is 

complement to the existing skills to complete the work in 

mechanical industry.  

For the attitude dimensions, there were two main items, 

namely behaviour and awareness, and 11 elements were 

accepted by the experts. Awareness is important in the 

workplace as suggested by Mustapha et al., (2019). It is 

an important element to ensure the success of activities 

related to the environmental protection. Awareness need 

to be supported by behaviours to ensure  workers in the 

mechanical industry are engaged in their work and 

responsible for protecting the environment. It will also 

support the green industries that open green job 

opportunities and fill vacancies  for jobs that require 

workers competent in green skills (Mohd Zubir et al., 

2021). These findings may also be helpful in developing 

green skills training programs for workers in the 

mechanical industry towards sustainable development. 
 

6. Conclusion  

In conclusion, this research has uncovered elements of 

green skills for workers in the mechanical industry based 

on three dimensions, namely knowledge, skills and 

attitudes. Green skills have become a major concern for a 

sustainable environment and the industry is currently 

looking for competent personnel who can perform tasks 

effectively, including the competencies in green skills. 

Therefore, these elements in this study are important for 

the sustainable development and need to be integrated into 

existing work skills in the mechanical industry.  

In terms of finding, industry feedback is important to 

produce quality human resources. As current industry 

practices slowly go green, more studies involving the 

government in green careers and vocational training need 

to be conducted. One of the many actions that the 

government can take is to stimulate the demand for green 

skills by emphasizing green curricula in institutions and 

disseminating them across industry. For example, the 

Ministry of Higher Education and Ministry of Human 

Resources can collaborate with the industry on the design 

of curricula and training facilities to ensure an adequate 

supply of green workers. These initiatives will close the 

green skills gap for student before entering the job market 

and also for existing workers looking to reskill in the 

industry. Therefore, this collaboration can support the 

sustainability in social, economic, and environmental 

terms. 
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