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Abstract.Bergas Kidul Village is one of the villages in the Central Java region that has 

extraordinary natural potential as its peak topography makes it beautiful. However, this village 

has not been empowered as an exotic tourism village. The purpose of this service activity is to 

provide knowledge about renewable energy technology through socialization and training to 

realize an educational tourism village program. Utilization of renewable alternative energy 

technology included the production of biogas and the utilization of solar energy into electricity 

through the use of solar panels. The biogas is used for lighting (electricity) and fuel. Besides, 

the application of solar cell technology is also beneficial for lighting in tourism areas. The 

method employed was lecturing and discussion for demonstrations of biogas prototypes, 

training on waste sorting for biogas materials and operating solar panels. The type of data 

taken was primary data as a result of interviews with village officials and the community. The 

data obtained were analyzed qualitatively (interview) and quantitatively (index of community 

satisfaction with the applied technology). Based on the results of community service activities, 

it could be concluded that: 1) biogas reactor design has been ready for further development by 

a biogas reactor management team; 2) there was an increase in the community’s insight related 

to renewable energy technology; 3) training on how to operate solar panels and installation of 

these solar panels has been done; 4) the community was very enthusiastic and interested in 

continuing these activities to increase the economic value of the area to be recognized as an 

independent village. 

 

 

 

1. Introduction 

Bergas Kidul is one of the villages in Central Java that has not been touched by the latest technology 

yet owns extraordinary sceneries. Topographically, Bergas Kidul belongs to a sloped area situated on 

a 511-meter high land, located on a tourist route to the Alam Bandungan Tourism center. This area is 

the center of natural tourism and a top-rated tourist destination in Central Java; thus, making Bergas 

Kidul Village a potential tourism village. It is 382.98 ha wide consisting of 188.96 ha of rice fields 

(105.67 ha of irrigated rice fields and 83.28 rainfed rice fields), 98.92 hectares of non-rice fields 

(67.94 hectares of garden , 5.91 Ha of plantation, 24.93 Ha of community forest, 0.14 Ha of pond), 

and 95.11 Ha of non-agricultural land (81.55 Ha of houses and buildings and 13.56 Ha of others). The 

immense size of the rice fields and plantations is a vast aptitude of tourist attraction in addition to the 

arts, culinary, crafts, and community self-help groups. Various efforts have been made by the 

government of Bergas Kidul Village in order to develop diverse existing prospects. One of the which 

was through the establishment of Kelompok Sadar Wisata (Tourism Awareness Groups) ratified by 

the Decree of the Head of Village Number 411.6 / 016 / II / 2017. 
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On the other hand, the lack of technology and lousy waste management have been the obstacles 

to uncover the village potentials. Waste is a classic problem yet remains to be the biggest issue though 

generally it could be overcome by reduce, reuse, recycle, and recovery. Reduce is a way to decrease 

the use of products that will produce waste, while reuse is an effort to reprocess waste into useful 

products. Recycle is an act of modifying/diversifying waste into valuable products, and recovery is an 

effort to examine materials that could be reused (Sunyoto et al., 2016). Management of solid waste (in 

the form of organic or inorganic) is often associated with environmental damage and the cost of waste 

management itself (Hoornweg & Bhada-Tata, (2012). Moreover, increasing the economic value of 

waste management is often associated with government regulations (Glaszious, et al., 2014; Macleod 

et al., 2014; Salman et al., 2014; Amalia, 2019). 

The absence of public awareness to sort out organic and inorganic waste is a significant 

problem in waste management. Besides, community empowerment through waste bank needs to be 

encouraged to support tourism village program. Therefore, the purpose of this service activity is to 

provide knowledge about renewable energy technology through socialization and training to realize 

an educational tourism village program. Renewable energy technology emerges from organic waste, 

which will later be collected in the waste bank. The establishment of the waste bank will also support 

the application of biogas technology as an alternative, environmentally friendly energy. Biogas is a 

technology that provides versatile renewable energy. In addition, to replace fossil fuels for electricity 

generation, methane could also be used as vehicle fuel. Biogas is applied in wet and dry fermentation 

systems (Weiland, 2010). The limited amount of fuel supply as an energy source requires us to 

develop other alternatives, environmentally friendly, and abundant energy sources. This energy 

development is a strategic goal to reduce dependence on fossil fuels. The purpose of making this 

biogas is the use of technology and community empowerment to support the creation of tourism 

villages. 

The carrying capacity of a tourism village needs to be considered in addition to biogas and 

waste bank keeping in mind the extraordinary natural potentials which require a large amount of 

electrical energy and use of a large amount of fuel. The continually increasing fuel price is directly 

proportional to the increase in  the operational costs of tourism villages; thus, the use of an alternative 

source is a must. Aside from biogas as a transfer of appropriate technology, the application of solar 

cell technology is also used as renewable energy is one of the supporting forces of educational 

tourism village (Otong & Mas'ud, 2017; Sasongko et al., 2019; Cahyono et al., 2018). Besides, solar 

cells can also be used to broaden visitors’ knowledge as they see the converting process of sunlight 

into electricity using the solar panels. It is also known as photovoltaic cells, which mean light-

electricity. This solar panel does not require fuel but relies on sunlight absorption. In short, the 

application of renewable energy technology in the form of biogas and solar panels and analysis of 

their usefulness has to be carried out to support educational tourism village program. 

 

2. Methods 

Based on the potential identification after conducting a regional survey, the objectives of community 

service activities in Bergas Kidul village was mapped as follows: training and counseling on waste 

sorting both organic and inorganic, establishing waste bank and its management, training in recycling 

inorganic (plastic) waste to be handicrafts having high economic value and selling power, 

socialization of the utilization of organic waste and manure into biogas, utilization of solar energy as a 

source of electrical energy through the manufacture of solar panels. 

The methods used were lecturing and discussion of biogas prototype demonstration, training 

of waste sorting, and solar panel operation. The type of data taken was primarily drawn from 

interviews with village officials and locals. The gathered data were analyzed qualitatively (interview) 

and quantitatively (community’s satisfaction index on the applied technology). 

The procedures of the service community are as follows:  

1. Observation and mapping of the community service activities 

2. Administering permits to the parties related to the activities 
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3. Preparing tools and materials needed in conducting the activities 

4. Forming a coordinating team for the implementation of the activities 

5. Training and mentoring on waste sorting (organic and inorganic)  

6. Establishing a waste bank through community empowerment 

7. Socialization of biogas production 

8. Socialization of the use and manufacture of solar panels as a means of lighting facility in the 

tourism village area. 

 

3. Results and Discussion 

The development of this renewable energy-based education program is an essential educational tool 

aiming to broaden people's insights and support the education world (Yusuf & Prasetya, 2016; 

Nurilham, 2010). These community service activities done in Bergas Kidul village included: 

mobilizing waste sorting into the waste bank, assisting and socialization of biogas operation through 

the provided prototype, and producing solar panels. The results of mentoring and training in sorting 

out organic and inorganic waste in the waste bank can be seen in the figure below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Mentoring and training in sorting out organic and inorganic waste in the waste bank 

 

The mentoring activities resulted in forming a coordination team for managing the waste bank. 

Nevertheless, the waste bank also needs to pay attention to sanitation aspects as it will affect the 

production of biogas itself (Wahyono, 2011). In addition to the establishment of a waste bank 

manager, socialization of the use and manufacture of biogas is also carried out. Biogas production 

comes from various household waste such as cabbage, kangkung, spinach, and others (Sutrisno, 

2010). The socialized design of the biogas reactor is as follows: 
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Figure 2.Biogas Reactor Instrument 

 

Based on the socialization, the community showed a lot of enthusiasm from the community 

with the making of biogas as a supporting capacity for tourism village program. The socialization 

resulted in a management team and person in charge of the biogas reactor maintenance. However, 

another problem came out due to manure procurement. This emerged as many people switched to be 

entrepreneurs so that there was a decrease in the number of farmers. Moreover, the acquisition of 

livestock manure is also getting smaller. Hence, there requires support from residents to keep raising 

livestock and further improve their livestock business. Referring to Bahrin et al. (2011) stated that 

organic waste from livestock manure would produce a better quality of biogas compared to vegetable 

waste. A good biogas composition comprises 70% manure. Moreover, the socialization of waste 

management will raise people’s recycling awareness to produce high economic value products. Before 

making the biogas reactor, it is necessary to have professional training for the biogas manager so that 

s/he could facilitate well the reactor for the sake of the community’s needs. 

The percentage of the community’s satisfaction index on the community service is seen in 

Table 1. 

Table 1. The Summary of Community’s Opinion on Socialization and Training Activities Solar Panel 

and Biogas Operation 

No

. 

Training Variables Response 

Excel

lent 

(%) 

Goo

d 

(%) 

Fair 

(%) 

Less 

(%) 

1 Training materials/modules are easy to understand and 

interesting for participants 

85 15 0 0 

2 Materials/modules increase participants' knowledge and 

skills 

89 11 0 0 

3 Adequate competencies of instructors 90 10 0 0 

4 Clarity of materials delivery 85 10 5 0 

5 Active and communicative discussions between 

instructors and participants 

88 8 4 0 

6 The training method stimulates proactive participants 90 10 0 0 

7 The training program is in line with the village’s vision 

and mission  

95 5 0 0 

8 The tools’ ease of operation 80 20 0 0 
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Calculation was done using the following criteria; (a) excellent = 4; (b) good = 3; (c) fair = 2; 

and (d) less = 1. The final score of the public opinion was 3.87. As seen on the table, the overall 

satisfaction indicators achieved ‘excellent’ though there were some points to be improved such as 

clarity of explanation and discussion for the betterment of the people’s understanding of the materials. 

The attachment of solar panel to support educational tourism village program is observable in 

the following perspective design. 

Figure 3. The solar panel placed on a flying fox tower  

 

The areas in which the solar panel is attached include the flying fox tower and along the village 

roads as the electricity produced was used as a street lighting source. The advantages of solar energy 

are easy to get, environmentally friendly, easily installed, operated, and maintained (Hasan, 2012; 

Sudira 2017). The working principle of this technique is the conversion of sunlight into electrical 

energy through solar modules made of semiconductor materials. This material includes semi-metallic 

material called electron-proton, and if the external power moves it, electrons are released so that an 

electric current arises (Hasan, 2012). The making solar cell modules from the total cost is around 

30%. Materials for making photovoltaics, solar light intensity, load resistance, the performance of 

photovoltaic modules, temperature and shadows are those that affect the performance of the solar 

module (Utari, 2018; Kurniawan & Wibawa 2018; Rombe 2019). This renewable energy technology 

is used for street lighting in the area. 

 

4. Conclusion 

The results of the community service activities concluded that: 1) the design of the biogas 

reactor is ready for further development by the reactor management team; 2) there is an increase in 

local people's insights about renewable energy technology; 3) training on how to operate solar panels 

and installing solar panels is successful, and 4) residents are very enthusiastic and interested in 

continuing activities to increase the economic value of their villages. 
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