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ABSTRACT 

 

Empowerment is a fundamental effort 

aimed at enhancing community capabilities 

and fostering greater participation in 

decision-making processes related to 

uplifting living standards. For example, 

Munduk is one of the tourist villages in Bali 

with several challenges such as the lack of 

appropriate tourist attraction areas to be 

used as an economic center and low 

productivity from community work. The 

problems have led to less optimal 

competitiveness in providing original 

income for community in the village. 

Therefore, community empowerment 

method was required to manage the 

potential of the village as a conservation, 

agricultural, coffee, and clove processing 

area and also tourism destination. This led 

to the implementation of SHIP (systemic, 

holistic, interdisciplinary, and participatory) 

ergonomics method to promote active 

participation of all parties in identifying 

problems to be fixed and determining the 

appropriate technology to be used. The 

process focused on a thorough analysis of 

the technology based on six criteria, 

including technical, economical, 

ergonomics, socio-cultural, energy 

efficiency, and environmental friendliness 

aspects. The method was used to provide a 

conducive working mechanism and quality 

products in accordance with the demands of 

the times. Moreover, ergonomics method 

implemented with the participation of all 

parties led to an increase in knowledge and 

understanding of community 

entrepreneurship by 25.3%, clove post-

harvest processing productivity 22.7%, and 

tourist visits 5.6%. 

 

Keywords: SHIP Method, Community 

Empowerment, and Productivity 

 

INTRODUCTION 

The Regional Development Science and 

Technology Implementation Scheme 

Program (PIPK) was designed by the 

Ministry of Education and Culture of 

Indonesia through the Directorate of 

Vocational Higher Education. It was 

proposed to be initiated in 2021 due to the 

decline in the economy of the country after 

the Covid-19 pandemic which led to losses 

for several SMEs/business groups, an 

increase in unemployment, and a decrease 

in economic growth at the regional, 

national, and international levels [1]. An 

example was community empowerment 
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implemented in Munduk Village, Buleleng, 

Bali, as a capacity-strengthening program to 

ensure independence and success for rural 

community. The program was designed to 

explore the potential of the village towards 

ensuring more productivity in terms of 

agriculture and human resources, as well as 

to develop innovation in collaboration with 

other institutions and community groups [2]. 

It was also intended to improve the regional 

potential in order to drive the village 

economy, increase the role of cooperatives 

and SMEs, foster new entrepreneurs, and 

provide employment opportunities. The 

PIPK was designed in line with Law 

Number 6 of 2014 concerning Villages to 

provide life support to the villages and 

ensure social, cultural, economic, and 

political independence. This was intended to 

ensure the villages could compete 

effectively without waiting for instructions. 

The launch of ASEAN Economic 

Community (AEC) also slowly influenced 

the wheels of development in the villages. 

This was shown by the contribution of 

several successful village empowerment 

programs such as Village Community 

Development and Empowerment Program 

(P3MD) in West Aceh Regency to the 

welfare of rural community through a 

resource optimization method with the 

participation of wider target groups [3]. 

Moreover, sustainable food programs were 

also implemented through direct practice in 

Bolu Village, Bojonogoro, to improve 

community knowledge and skills in 

managing sustainable food gardens [4]. 

Munduk is a village with five natural tourist 

attractions, including (a) flora in the form of 

rice fields, (b) fauna through forest bees to 

produce honey, (c) Red Coral and Golden 

Valley Waterfalls, (d) Lake Tamblingan, 

and (e) Protected Forest with an estimated 

area of 1,056,100 Ha [5]. The village mostly 

offers tourism in the form of the natural 

beauty associated with the conservation 

areas. This can be identified in the trekking 

designed for visitors in the plantation areas 

and forests followed by a visit to a waterfall. 

The activity is usually conducted with the 

local community providing supporting 

facilities such as food and coffee shops as 

well as serving as tour guides [6]. However, 

the village is sensitive to strategic issues 

related to security, natural disasters, and 

health. It was also observed to have been 

affected more by the Covid-19 pandemic 

compared to the Bali bombings and Mount 

Agung eruption. Therefore, strategic efforts 

are required to increase the economic 

recovery of the village. This has led to the 

development of Munduk Tourism Smart 

Village (MODESTA) model in previous 

research in 2021 using Ergo-Infocom 

method. The output was in the form of 

MODESTA Munduk smart village 

application (Copyright No. 000304683) and 

a recommendation of some developmental 

policies based on Community 5.0 concept to 

speed up the economic recovery due to the 

impact of the Covid-19 pandemic. The 

application was used to assist community in 

the village to solve economic problems 

intelligently by empowering agro-business 

with a tourism nuance. An example was the 

designation of coffee plantations as an agro-

tourism object to serve the dual role of 

tourism destination and production of 

exportable products that could please and 

inspire tourists. The efforts were also made 

to provide additional benefits related to the 

conservation of groundwater resources and 

the prevention of landslides. The results of 

the policy recommendations, through 

community service activities with the PIPK 

scheme, further led to the implementation of 

several activities including the 1) 

improvement of the entrepreneurial 

ecosystem through human resources 

development, 2) use of TTG for post-

harvest processing of agricultural products, 

and 3) provision of assistance with second 

home accommodation models. 

The background information led to the 

development of a program for community 

related to science and technology through 

ergonomics method. This was required due 

to the need to holistically integrate several 

factors influencing village development 

through the application of ergonomics 
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concepts [7]. Therefore, the purpose was to 

develop the total ergonomics method based 

on SHIP [8],[9] which was further explained 

as systemic, holistic, interdisciplinary, and 

participatory [10]. The process also focused 

on the application of environmentally 

friendly, efficient, and productive 

technology. Ergonomics method was used 

to harmonize humans with task demands, 

work organization, and the environment 

[11]. The systemic aspect was used to 

identify and organize systems and relevant 

elements as well as to connect the tourism-

cultural-processing-agricultural and 

industrial systems in order to achieve a 

sustainable conservation tourism goal. The 

holistic considered the local economic, 

social, and cultural aspects. The 

interdisciplinary focused on analyzing the 

tourism-environmental-social, cultural, and 

economic science field through ergonomics 

method. Meanwhile, the participatory 

discussed the participation of community 

and all relevant parties to improve 

sustainable development. 

 

MATERIALS & METHODS 

This research was conducted in Munduk 

Village, Buleleng, Bali, for the 2022-2023 

period. The preference for the village was 

due to the implementation of the PIPK 

program by the government. Therefore, 

qualitative descriptive methods were applied 

to thoroughly describe the implementation 

of SHIP ergonomics in order to determine 

the new impacts and consequences [12]. 

Respondents were 30 recipients of the 

program with a comprehensive 

understanding of the problems observed in 

implementing SHIP ergonomics method. 

The individuals were selected based on their 

expertise, knowledge, and participation in 

the empowerment activities conducted in 

the research period. Moreover, data were 

collected through interviews, observation, 

and documentation. The interviews were in-

depth to determine the valuable insights and 

experiences of respondents regarding the 

application of SHIP ergonomics method in 

the PIPK program. Observations were in the 

form of visual assessment of the actual 

implementation process and the impact on 

local community while documentation 

included official reports, records, as well as 

additional information and context. The data 

collected were analyzed using an interactive 

qualitative analysis model [13] which was 

focused on data reduction, data presentation, 

and drawing of conclusions or verification 

[14]. 

 

RESULT 

A. Creative Economy Entrepreneurship 

Assistance 

The application of SHIP ergonomics method 

to Creative Economy Entrepreneurship 

activities and Entrepreneurship Technical 

Guidance was started from the systemic and 

holistic planning aspects [8]. This was 

achieved by identifying the materials, 

resources, and entrepreneurial potential to 

be developed. Moreover, entrepreneurship 

assistance was provided through an 

interdisciplinary method, including the 

management as well as environmentally 

friendly and appropriate technology 

disciplines. Respondents also participated 

actively in the mentoring model by 

analyzing the entrepreneurship plan and 

implementing the training facilitated by the 

mentor. The participation was to ensure a 

better understanding of entrepreneurship 

material through the harmonization of the 

theory with practical. 

The material was presented as a form of 

reinforcement, with a larger portion 

provided through discussions, assignments, 

simulations, and/or practice. Moreover, the 

instructor requested that all individual and 

group assignments or practices be fulfilled 

as part of the process of achieving 

competency. The materials were delivered 

through 1. tutorial or lecture, 2. simulation, 

3. discussion, questions, and answers, 4. 

participant presentation, and 5. evaluation or 

reflection. The training was conducted in a 

conducive manner through the provision of 

intermittent breaks and relaxation to restore 

concentration and fitness which led to 

enthusiasm for respondents. 
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The entrepreneurial ecosystem was required 

to be developed towards ensuring the 

connection and provision of mutual support 

among the actors. The purpose was to 

provide stimulation and positive influence 

for micro and small businesses. The effort 

was necessary because the overall business 

environment had a statistically significant 

relationship with the performance of these 

businesses [18]. 

The knowledge and understanding level of 

respondents were measured before and after 

the training through pre-test and post-test. 

The purpose is to determine the 

achievement of the training objectives and 

the results obtained are presented in the 

following table: 

 
Table 1. Results of knowledge and understanding level 

 Average value elementary school Increased Knowledge and understanding 

Pre-test 5.75 1.16 47.27% 

Post-test 8.20 1.20 

 

The information presented in Table 1 

showed that the average value of knowledge 

and understanding of entrepreneurship 

increased after the training. This was 

identified from a score of 5.75 recorded 

during pre-test compared to 8.20 for post-

test, showing an increase of 47.27%. The 

increase was observed to be in line with the 

minimum of 10% targeted to be recorded in 

relation to the advancement of knowledge 

for respondents. 

SHIP ergonomics method was applied 

through the integration of an appropriate 

technology to process superior agricultural 

products identified in Munduk Village, 

including coffee and cloves. Clove flower 

stem thresher machine designed was tested 

in one of the meetings of clove farmer 

groups attended by Subak members, coffee 

business actors, and other members of the 

public. The categories of stripping materials 

were determined through certain important 

parameters including (1) the working 

capacity of clove flower stem thresher 

machine (Kp) and (2) the quality of clove 

flower (Kw). Furthermore, the working 

capacity was calculated 10 times at an 

average threshing time of 0.065 hours, and 

the result was presented as follows: 

10 (kg) 

Kp = ------------ = 52.63 kg/hour 

0.19 (hour) 

The average manual threshing capacity was 

found to be 42.89 kg/hour with a workforce 

of 2 people but the application of the 

machine led to 52.63 kg/hour which was a 

22.70% increase. Meanwhile, the quality of 

clove flower (Kw) was determined based on 

the separated weight divided by the weight 

of quality flowers. The trial conducted 10 

times on 10 kg of clove flower showed that 

the average was 5.4 Kg and those with good 

quality were 4.9 Kg. The Kw was calculated 

using these figures as presented in the 

following relationship: 

4.9 (kg) 

Kw = ---------- x 100 % = 90.74 % 

5.4 (kg) 

 

The application of SHIP ergonomics to 

assist the development of second home 

accommodation model was initiated through 

the identification of the homes to be 

developed. The process was conducted 

systemically by considering different 

cultural and environmental systems as well 

as the historical value of the home. 

Moreover, the holistic aspect was applied to 

ensure the development was in accordance 

with local culture. The model was also made 

to be economically profitable, easily 

technically applied, environmentally 

friendly, and implemented with the 

participation of owners, employees, and 

tourism awareness group organizations in 

the village. 
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Table 2. Results of Increasing the Number of Tourists Staying in Second Home Model 
 Average value per day Elementary school Enhancement 

Number of tourists staying at home stay per before accompaniment 158 1.16 5.6% 

Number of tourists staying at homestay per day after assistance 167 1.20 

 

 

DISCUSSION 

A. Creative Economy Entrepreneurship 

Assistance 

Technical guidance was implemented to 

cultivate a young entrepreneurial spirit as 

well as ensure the participants boldly and 

innovatively explore new opportunities [15]. 

The purpose was to add value to the 

agricultural development and product 

processing as well as the tourism industry in 

Munduk Village. This was considered 

necessary to ensure young generations 

equipped with entrepreneurial skills had 

better ability to face the challenges of a 

rapidly changing work market [16]. The 

training was implemented through an 

'andragogy' method that prioritized the 

participation of the participants in effective 

teaching and learning [17]. 

Entrepreneurship can be a strategic method 

for overcoming unemployment and poverty 

in Indonesia because it has the ability to 

reduce the reliance of community on the 

government to solve economic problems. 

Meanwhile, technological progress is 

usually required to support creativity and 

innovation [19] in order to foster an 

entrepreneurial spirit [20]. There are also 

other internal factors in the entrepreneur that 

can influence entrepreneurial behavior. 

These include psychological factors in the 

form of personality traits as well as socio-

demographic factors such as age, gender, 

work experience, family background, and 

others. Moreover, there are some other 

influential external factors from the outside 

such as the elements of the surrounding 

environment and contextual conditions as 

well as economic factors in the form of lack 

of capital, legal issues, and human resources 

[21]. It is also important to state that an 

individual with strong self-efficacy, 

subjective norms, and a need for 

achievement usually has a greater interest in 

entrepreneurship [22]. According to the 

National Development Planning Agency 

and the Coordinating Ministry for Economic 

Affairs, the entrepreneurial ecosystem is 

built from easily accessible markets, 

availability of human resources or 

workforce, sources of financing, support 

systems such as mentors, consultants, BDS, 

incubators, and entrepreneurial networks, 

framework regulations and infrastructure, 

education and training systems, availability 

of catalysts in the form of universities, and 

cultural support. 

 

B. Use of Appropriate Technology for 

Post-Harvest Processing of 

Agricultural Products 

The process was initiated from the 

identification as well as continuous review 

and refinement of the appropriate 

technology application models through an 

iterative process based on input from 

stakeholders [23]. This was intended to 

produce a model for an energy-efficient, 

easy-to-use, and environmentally friendly 

clove flower stalk thresher machine. The 

next stage was to design the machine with 

due consideration for the users and 

environmental factors as well as the 

economics and mechanical engineering 

aspects to ensure it is economically feasible 

and ergonomically comfortable. Moreover, 

employees were fully included in the 

process of designing and testing the 

machine to ensure safe, comfortable, 

healthy, and productive usage [24], [25]. 

 

C. Second Home Accommodation Model 

Assistance 

The aim of the model was to increase the 

value of previously unused rooms in order 

to improve the profits for the residents 

concerned. Moreover, some differences 

were identified in relation to the quality 

standards in second home existing in each 

area in terms of cleanliness and health of the 
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environment. This led to the need to ensure 

healthy and hygienic designs to satisfy the 

desires of guests looking for a clean, germ-

free, and attractive environment [26]. 

Second home was also arranged to have 

appropriate workplaces and equipment as 

well as well-trained employees to reduce 

skeletal muscle complaints due to non-

ergonomics and repetitive movements [27]. 

The arrangement was made through the 

consideration of ergonomics hazards in the 

hotel industry with the highest reported by 

room attendants found to be low back pain 

at 60% followed by wrists or hands at 

41.5%, and knees at 36.9% [28]. The 

implementation of second home for tourists 

was also supported by daily activities such 

as lodging, trekking, culinary packages to 

enjoy the village atmosphere, visits to 

waterfalls, and trying traditional foods. 

These activities were made through the 

participation of the natives in order to 

ensure tourism directly affected community. 

The arrangement of second home was 

focused on the rooms, housekeeping, and 

supporting facilities. This was achieved 

through the application of the right 

materials, smart equipment, as well as 

efficient layout and design to avoid clashes 

between guest movement and service while 

ensuring a higher return on investment [29]. 

The impact of this assistance was also 

determined through pre-test and post-test 

and the results from the questionnaire 

distributed showed that there was a 15% 

increase in the understanding or competence 

of respondents in managing second home 

model. This was confirmed by the average 

pre-test score of 6.3 to the post-test score of 

7.2 after the assistance was provided. 

Moreover, tourist visits increased by 5.6% 

and this was in line with the results of 

Vanessa Lizzette Barbosa-McCoy (2016) 

that guest satisfaction had a positive 

influence on employee performance and 

motivation through community participation 

[30]. 

 

 

 

CONCLUSION 

In conclusion, the total ergonomics (SHIP) 

method was applied by the PIPK in Munduk 

Village, Buleleng, Bali. The process was 

used to achieve conducive work 

mechanisms and quality products through 

the participation of all relevant parties. 

Ergonomics method implemented led to an 

increase in knowledge and understanding of 

community entrepreneurship by 25.3%, 

clove post-harvest processing productivity 

22.7%, and tourist visits 5.6% 
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