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I. Introduction 
 

Indonesia is entering the era of industry 4.0, while Japan is already in Society 5.0. and 

The European Economic Community started Industry 5.0 in 2021 with the principles of 

Industry 5.0. One of the principles of Industry 5.0 is the application of the principles of 

sustainable development in the European industry  (Mazur & Walczyna, 2022). Industry 4.0 

is more focused on the use of agricultural digitization with little or no attention to social and 

environmental problems. Some even think that the role of humans - human intelligence - in 

the era of industry 4.0 becomes less meaningful. 

In the era of Industry 4.0, various aspects will be connected and technology will join 

the super intelligent society with full integration of Big Data, the Internet of Things (IoT), 

artificial intelligence (AI), and human services to facilitate digital and physical infrastructure 

for humans (Fukuyama, 2018). This new concept of Society 5.0 aims to focus on people to 

balance the spread of Communication and Information Technology to solve the main 

problems of society such as competitiveness, productivity, connection, prosperity, and 

sustainable development. 

Indonesia has the opportunity to become a Society 5.0 because it has three potential 

sectors, namely agriculture, infrastructure, and information and communication technology 
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(ICT) (Brodjonegoro, 2021). Society 5.0 is a society that can solve social problems and 

challenges by utilizing various innovations born from the industrial revolution 4.0. 

Society 5.0 aims to solve social problems from a new perspective. Society 5.0 seeks to 

create a sustainable society by giving priority to the safety and comfort of individuals based 

on certain cyber-physical systems (Anonimous, 2019). Society 5.0 is a society that is based 

on humans by utilizing human intelligence with artificial intelligence. This means that 

industrial progress and economic growth are used to solve social issues while still promoting 

sustainable development (Mazur & Walczyna, 2022). Martinelli (2019) stated that policies 

that only rely on economic growth are policies that limit the circulation of assets among the 

rich people. Despite modest progress in some countries, the post-colonial state has been 

unable to establish rights-based political and economic systems of governance that would 

facilitate consolidation of state-building and promote economic development (Monga, 2019).  

Particularly, whether inflation is necessary or harmful form economic growth constitutes the 

basis of the matter in question (Eden in Wollie, 2018). 

Indonesia as an archipelagic country is currently trying to take advantage of the 

progress of Industry 4.0 for agricultural development.  Indonesia is currently utilizing 

information technology to develop agricultural innovations, both in cultivation technology, 

product processing, and marketing of agricultural products. However, efforts to implement 

Society 5.0 must be made to pursue economic growth, and equitable development, and 

improve the quality of human resources and the quality of the environment, both the social 

environment and the natural environment. 

 In North Sulawesi, the vision to bring Society 5.0 in agriculture or Agriculture 5.0 is 

possible because of the support of adequate facilities and infrastructure. The condition of 

facilities and infrastructure that supports the implementation of Community 5.0, among 

others: (i) North Sulawesi's relatively high human resources, which is reflected in the Human 

Development Index (Badan Pusat Statistik, 2018), and (ii) the availability of an underwater 

fiber optic network (speeds of 40 Gbps to 10 Tbps) in North Sulawesi, including in 3T areas 

(marginal, outermost and isolated) (F. R. Tulungen, 2020) 

The vision of Agriculture 5.0 in North Sulawesi is to increase the efficiency and quality 

of agricultural production and to increase farmers' income and the quality of public health 

while prioritizing the principles of sustainable development. 

This research aims to formulate the vision of Agriculture 5.0 in North Sulawesi, and  to 

create strategic programs that can be implemented to realize the vision of Agriculture 5.0 in  

North Sulawesi. 

 

II. Research Method 
 

This research is policy research to realize the dream or vision of Agriculture 5.0 in 

North Sulawesi using the Competitive Intelligence (CI) method. CI is a systematic program 

in collecting, analyzing data and information, and understanding information in the context of 

making recommendations to answer research problems (H. Dou et al., 2019). CI is a circular 

process, as shown in Figure 1 (F. R. Tulungen, 2012) (F. R. Tulungen, 2019). Starting with 

the problems related to the vision of Agriculture 5.0 and then proceeding with the preparation 

of a data or information collection plan (F. Tulungen et al., 2021). Data or information 

collected is primary data and data. Primary data were obtained by observing and interviewing 

farmers. Primary data collection through participatory observation and interviews with 

several farmers in Minahasa. Secondary data collection by utilizing private libraries and by 

using the internet. Data collection using the internet, namely by using the Google search 

http://www.bircu-journal.com/index.php/birci
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engine, then search for Directory Open Access Journal (DOAJ) and from this site select 

further search with keywords including Society 5.0, industry 4.0, smart farming. The data or 

information collected is analyzed qualitatively, namely by grouping it according to themes 

and sub-themes and then described to get a complete understanding (F. R. Tulungen et al., 

2021). The results of the analysis or information are then understood to create intelligence 

(Kaelan, 2012) so that conclusions and recommendations can be obtained to answer research 

problems (F. R. Tulungen, 2020) (H. J.-M. Dou & Manullang, 2003)., 

 

 
Figure 1. Competitive Intelligence Method Process Circle 

 

III. Discussion 
 

3.1 The Current State of Agriculture in North Sulawesi 

Based on the results of the 2020 Population Census, it was found that the total 

population of Indonesia was 270,203,917 and North Sulawesi Province was 2.62 million. The 

population density of North Sulawesi Province is 189 people per km2 with an average 

population growth rate of 1.40 percent for the period 2010 - 2020 (Biro Pusat Statistik, 2021). 

Based on gender, 1.34 million people (51.18 percent) are male and 1.32 million (48.82 

percent) are female with a Sex Ratio of 105. Furthermore, based on age group, it shows that 

72.28 percent of the population is in the productive age group (15-64 years) and the 

remaining 27.72 percent is in the non-productive age group (0-14 years and 64 years and 

over) (Biro Pusat Statistik, 2021). 

The Central Statistics Agency (BPS) recorded the number of farmers as of 2019 

reaching 33.4 million people. As for this number, only 8% of young farmers in Indonesia are 

aged 20-39 years old, or equivalent to 2.7 million people. Then, about 30.4 million people, or 

91% are over 40 years old, with the majority of them approaching 50-60 years old (Alinea.id, 

2022). This condition is slightly different from rural areas in Minahasa, where 23.5 % of 

farmers are aged between 20-39 years and 39.9% are aged between 40-65 years. That means 

that most of the farmers are over 40 years old. 

Based on data from the Central Statistics Agency (BPS) the education level of farmers 

is still dominated by elementary and junior high school education levels. While college 

graduates and diplomas are only 0.57 %. The level of education of farmers who have never 

been to school is 766,954 people or about 9.65 %, not in school. Those who have not 

graduated from elementary school are 10,358,754 people or 26.54 %. Meanwhile, there are 

15,023,269 elementary school graduates equivalent to 38.49 %, 6,330,800 junior high school 
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graduates equivalent to 16.22%. High school graduates as many as 332,106 people or 8.54% 

and graduates of Higher Education and Diploma and Bachelor's degrees as many as 223,809 

people equivalent to 0.57% (Nurmansyah, 2018). 

The proportion of adolescents and adults aged 15-59 years with ICT skills in 

information technology literacy is 69.77 (Biro Pusat Statistik, 2021) (BPS, 2020). This means 

that ICT skills and technology literacy have developed in the population since adolescence. 

Of every 10 adults who are technology literate, 7 teenagers are also technology literate.   

The government partnership between farmers and industry that aims to encourage the 

formation of smart farmers and smart agriculture in North Sulawesi has not materialized. 

Universities in North Sulawesi that have agriculture faculties, such as UNSRAT, UKIT, 

UNPI, UNKLAB, and UNSRIT not yet have significant collaboration on smart agriculture. 

The developing industry in North Sulawesi which is engaged in agriculture is still limited to 

the coconut oil and coconut flour industry. 

Agricultural ownership and exploitation in North Sulawesi are carried out on a small 

scale. The average agricultural ownership and exploitation by farmers is less than one 

hectare. This is a challenge and a problem in preparing farmers to enter Society or 

Agriculture 5.0. 

Currently, farmers in North Sulawesi are not ready for Technology 4.0 and Society 5.0. 

This can be seen from the way farmers have not utilized Artificial Intelligence (AI), 

technology Big Data and the Internet of Things. Farmers are still trying to farm 

conventionally. 

The use of technology 4.0 is only limited to online shopping for clothing and food 

needs and other supporting needs while online marketing has not been going well. Online 

shopping for agricultural needs, such as seeds, fertilizers, and other supporting tools has not 

yet started. Only for products that are not available in Manado and its surroundings that are 

purchased through online shopping. 

Sustainable agriculture has not been implemented and economic growth has not fully 

resolved social and environmental issues. This can be shown from the behavior of farmers 

who use inorganic fertilizers and pesticides excessively to increase production without 

considering the negative impact on consumers and the natural environment. 

Inorganic fertilization is very massively used by farmers for food crops and vegetables 

to pursue high production with the smallest sacrifices. In addition, the use of pesticides that 

tend to be excessive (and not following the instructions) for vegetable crops to maintain the 

quantity of products has resulted in the contamination of agricultural products. 

There are still many farmers who do not understand the negative impact of excessive 

use of inorganic fertilizers and pesticides on human health and the environment. Cancer and 

soil and water damage are examples of this impacts. 

Concerning the development of strategic superior products in North Sulawesi, namely 

Coconut, Cloves, Nutmeg, Flowers, and Salak, no information system has become a think 

tank and provides all information that supports innovation in these commodities. Besides that, 

there is no adequate cooperation between industry, farmers, government, and universities as 

well as the media (Penta Helix) to develop agricultural products to prepare farmers to enter 

Society 5.0.   

The existing Unicorn and Dekacorn are mostly to serve the marketing of transportation, 

trade, and services. Meanwhile, the agricultural sector has not made significant use of this 

advance in information technology. 

 In Indonesia, we can see several startup unicorns, such as Tokopedia, Bukalapak, 

Traveloka, OVO, J&T, and Online Taxes. The six startups are still growing and have a pretty 

guaranteed future. We are proud because Indonesia has a decacorn startup, namely Grab. 
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The application of this technology will later transform the way humans interact to the 

most basic level to increase efficiency and competitiveness. The agriculture, food, and 

plantation sector are currently conducting experiments to support the industrial revolution 4.0 

by developing new business models and innovations such as precision agriculture, vertical 

farming, and smart farming. 

Greenhouse farming in North Sulawesi has been carried out by farmers for flower 

cultivation. Meanwhile, hydroponic farming has been widely practiced by farmers in urban 

communities for vegetable cultivation. Both of these technologies have used applications to 

control temperature and humidity using an Android mobile phone that can be operated alone. 

However, greenhouse and hydroponics farming has not utilized IoT, AI, and BD integrated 

into an autonomous farming production system for temperature and humidity control, pests 

and diseases, and production management (Bersani et al., 2022), and also It has not been 

applied to a large-scale (Velazquez-Gonzalez et al., 2022).  

The development of greenhouse and hydroponic agriculture for North Sulawesi has not 

had a significant effect on production because it only involves a small number of farmers. 

Besides that, the challenge of changing the seasons is very small because in Indonesia any 

crop or commodity can be grown throughout the year. 

The condition of farmers, the majority of whom are in junior high school or equivalent 

education and aged over 40 years with relatively narrow land ownership and control (about 1 

hectare), it is necessary to implement policies that can encourage farmers to work on a more 

efficient business scale. Besides, there needs to be an effort to increase the skills of farmers 

so that they can work following technological advances and increase farmers' knowledge so 

that they can produce quality agricultural products while still paying attention to 

environmental sustainability.  

Based on the availability of existing facilities and infrastructure in North Sulawesi 

Province, North Sulawesi can take a role in utilizing ICT advances in the era of Industry 5.0 

to realize the Vision of Agricultural 5.0 in North Sulawesi. 

 

3.2 The Vision of Agriculture 5.0 in North Sulawesi 

The Revolution of Industry 5.0 (Industry 5.0) has been called for by the European 

Commission in 2021. This is done as a critique of Industry 4.0 focusing less on the principles 

of social justice and sustainability but focusing more on digitization and artificial intelligence 

(AI) based technologies to increase efficiency and flexibility (Xu et al., 2021). 

Agriculture 5.0 is an extension of agriculture 4.0, by adding and emphasizing humans 

as the subject and object of development (Wang, 2022) and the availability of healthy and 

affordable food for the world community and ensuring that the ecosystem in which we live 

must be preserved (Saiz-Rubio & Rovira-Más, 2020).  Agriculture 5.0 focuses more on 

providing food products that are healthy and competitive (superior) so that they can be 

purchased by the wider community (high flexibility) while still paying attention to 

environmental sustainability. 

Agriculture 5.0 is an extension of agriculture 4.0 by adding the principles of industry 

5.0 to produce healthy and affordable food for the community on the one hand and ensuring 

that the ecosystem on which life depends is sustainable in the sense of avoiding 

environmental degradation on other hand Agriculture 5.0 focuses more on providing food 

products that are healthy and competitive (superior) so that they can be purchased by the 

wider community (high flexibility) while still paying attention to environmental 

sustainability. 

Agriculture 5.0 can be presented in North Sulawesi by integrating information and 

communication technology (ICT) with human intelligence. The ICTs that can be integrated 

into Agriculture 5.0 in North Sulawesi are (i) internet of things (IoT), (ii) wireless sensor 
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networks (WSN), (iii) cloud computing (CC), (iv) edge/fog computing, (v). autonomous 

robot systems (ARS), (vi). big data and analytics (BDA), (vii) artificial intelligence (AI), 

(viii). decision support systems (DSS), (x) cyber-physical systems (CPS), and (xi) digital 

twins (DT) (Abbasi et al., 2022). 

The vision of Agriculture 5.0 in North Sulawesi is the use of robotic systems to 

increase the efficiency of agricultural businesses and take advantage of this economic growth 

to improve the quality of human resources (mainly education and health) and natural 

resources by prioritizing sustainable development. 

 

3.3 Agricultural Autonomous Robot System 

Agricultural Autonomous Robot System (AARS) in intelligent agriculture serves to 

replace almost all human tasks in farming or plantations, such as clove and coconut farming. 

AARS is an intelligent machine capable of performing tasks, making decisions, and acting in 

real-time, with a high degree of autonomy. Interest in AARS has increased significantly in 

recent years due to its ability to replace farmers' duties in farming both indoors and outdoors 

(in the field). 

AARS uses a combination of developing technologies, such as computer vision, WSN, 

satellite navigation system (GPS), AI, CC, and IoT, making it easier for farmers to increase 

productivity and quality of agricultural products. AARS can be divided into two categories, 

namely (i) agricultural unmanned ground vehicle (AUGV) and (ii) agricultural unmanned 

aerial vehicle (AUAV) (Abbasi et al., 2022)   

 

a. Agricultural Unmanned Ground Vehicles  

Agricultural unmanned aerial vehicle (AUGV) is a land-operated agricultural robot that 

is remotely controlled by an operator or without a human operator, based on artificial 

intelligence technology. UGV must meet certain requirements such as small size, 

maneuverability, durability, efficiency, ease to operate and safe for users (Abbasi et al., 

2022). 

The main components of the AUGV are: platforms for locomotive and manipulator 

apparatus, sensors for navigation, surveillance control systems, communication links for 

exchanging information between devices, and system architecture for integration between 

hardware and software (Gonzalez-De-Santos et al., 2020). 

AUGV can be able to map or inspect specific agricultural areas and make decisions 

regarding smart farming enterprises. The ability of this AUGV to perform tasks according to 

the state of the surrounding environment is based on an artificial intelligence algorithm 

(Beloev et al., 2021). One example of AUGV is AgROS (a robotic system based on an 

emulation tool for Agricultural Robots) which helps farmers in controlling the plan before it 

is carried out (ex-ante) and evaluation after the implementation of smart farming [25]. Robot 

can make decision making base on artificial intelligence 

AUGV can be used for agricultural land processing, nurseries, crop planting, plant 

maintenance (watering, spraying, weeding, fertilizing, eradicating pests and diseases), crop 

yields, and product processing. In North Sulawesi, AUGV for coconut and clove harvesting 

can be developed to reduce production costs. Harvesting costs reach 50% of total production 

costs (F. R. Tulungen et al., 2020). 

 

b. Agricultural Unmanned Aerial Vehicles  

Agricultural unmanned aerial vehicle (AUAV) or aerial robot is an aircraft without a 

human pilot on board. The most popular type of AUAV technology in agriculture is drones. 

Drones are equipped with appropriate sensors, such as sight, infrared, multispectral, and 

hyper-spectral cameras, to enable farmers to obtain plant data, including vegetation, leaf area, 
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and reflectance index. Based on data obtained through drones, farmers or other experts 

analyze to obtain conclusions and recommendations related to plant diseases, nutritional 

deficiencies, water levels, and other plant parameters (Chapman et al., 2014).  With this 

information, farmers can plan appropriate solutions related to irrigation, fertilization, weed 

control, and so on. 

The AUAV Drone is suitable for use in North Sulawesi because coconut and clove 

plants are plants that have tall trees so it is difficult to monitor and maintain the top of the 

plant. The task of maintaining and controlling pests and diseases as well as monitoring soil 

and plants will be able and easy to do with Drones. 

The use of drones in various tasks, including in agriculture, is increasingly being 

carried out by the community. One of the contributing factors is that operating drones has 

become a hobby for some people. With the increasing use of drones that are controlled 

directly by humans, more and more young people or parents are using drones to support 

agriculture 5.0 (Abbasi et al., 2022). 

Agriculture 5.0 in North Sulawesi can be realized with the use of AUAV Drones. 

Drones equipped with bio-inspired cameras (Xu et al., 2021) and GPS such as the Pheno-

Copter, a type of drone, remote sensing robots at low altitudes will be very useful in plant 

cultivation and plant breeding. 

The use of drones is something that can be applied in the development of Agriculture 

5.0 (super smart farming) in North Sulawesi. This is because drones carry multispectral 

sensors that can detect up to five discrete spectral bands of light reflected by plants. The 

ability to detect certain types of light reflected by plants allows farmers to identify nutrient 

deficiencies and even detect disease early before it becomes problematic enough. Healthy 

vegetation reflects more of certain types of light than unhealthy vegetation. This difference 

cannot be detected with the naked eye, except with the help of a drone. In addition to these 

detection capabilities, drones, equipped with precision GPS and thermal camera sensors, 

assist farmers in tasks such as phenotyping, plant health mapping, water pressure analysis, 

leak monitoring, fertilizer management, zone mapping, and so on. In addition, drones can 

also be used directly for pest and disease control and plant maintenance, agricultural logistics 

transportation, and marketing of agricultural products. 

  

3.4 Strategic Programs to Realize Agriculture 5.0 

To realize the vision of Agriculture 5.0, strategic programs that can be implemented are 

establishing Agricultural Information System, organizing farmers, and forming a farmer’s 

partnership with universities, local government, and industries. 

 

a. Development of Agricultural Information System 

The agricultural information system as far as possible can integrate the following 

systems, namely: (i) internet of things (IoT), (ii) wireless sensor networks (WSN), (iii) cloud 

computing (CC), (iv) edge/fog computing, (v). autonomous robot systems (ARS), (vi). big 

data and analytics (BDA), (vii) artificial intelligence (AA), (viii). decision support systems 

(DSS), (x) cyber-physical systems (CPS), and (xi) digital twins (DT) (Abbasi et al., 2022). 

An agricultural information system that integrates several systems will allow for designing 

future smart farming systems. It is hoped that this information system will have a positive 

impact on research around Agricultural systems 4.0 and 5.0, which provide clear concepts 

and guidelines to assist actors in a successful transition to the digitization of the agricultural 

sector (Araújo et al., 2021). 

The agricultural information system can be divided into several parts, such as internal 

data collection, external information collection, data and information processing, planning, 

and report generation. The collection and processing of data is an automated monitoring 
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system, while the reports and plans subsystem must be initiated by the farm manager. The 

external repository contains information about standards, rules, all kinds of guidelines for 

agricultural activities, etc.  (Srensen et al., 2010). Through this information system, activity 

reporting can be done semi-automatically so that it will be easier for managers to make 

reports in the context of business continuity and efficiency improvements.  

The agricultural information system will function as a database for storing data 

obtained from (i) results of fertility surveys, (ii) results of soil mapping surveys based on land 

suitability, (iii) results of observations of plant growth and development, (iv) observations of 

plant pests and diseases and (v) information and technology related to the plant itself, starting 

from seeds, cultivation, fertilizer, harvesting, post-harvest, processing of products, and 

product marketing. 

The agricultural information system will also provide a common working space for 

researchers and stakeholders to discuss problems faced by farmers and to make studies 

related to Agriculture 5.0. The studies are based on available information, both from within 

the system and from the broad agricultural information system to create intelligence 

(innovation) as input and as a basis for decision-making to increase competitiveness, while 

still paying attention to the preservation of the natural environment and social environment. 

In addition, this agricultural information system can also be used to evaluate programs and 

plan overall programs to be better, and more competitive in the future (Crane et al., 2022). 

The agricultural information system is very important to support the logistics system in 

smart Agriculture 5.0 (Jafari et al., 2022). However, the need for agricultural business 

facilities and infrastructure to support Agriculture 5.0 will be more efficient if it can be 

provided through an agricultural information system. 

Developing agricultural information systems can enable sustainable agricultural 

development and increase food security for the world's population. One application model to 

help with this is the application of Digital Twins technology (Singh et al., 2022). The 

potential applications of DT in various fields in agriculture, such as al (i) crop storage, 

agricultural equipment/machinery, (ii) identification of pests or diseases in crops, (iii) 

production plant management and optimization, and (iv) and evaluation of the cost-

effectiveness of management maintenance plants along with tracking engines in real-time. 

This agricultural information system through the help of human expertise and artificial 

expertise will be able to process all available information for the benefit of, among others: (i) 

plant health analysis, (ii) plant growth analysis, (iii) fertilization analysis, (iv) pest and 

disease control, (v) water pressure analysis, (vi) leakage surveillance, and (vii) zone mapping. 

Besides that, it can assist farmers in agricultural cultivation, harvesting, processing of 

produce, marketing of produce, and logistical detection of agricultural products in real-time 

 

b. Social Technology  

1. Farmer Organizing 

Organizing farmers is important to make efficient and effective management and 

exploitation of agriculture. Organizing farmers is aimed at facilitating the guidance and 

training of farmers. Besides, it will facilitate the unification or integration of human 

resources, financial resources, and natural resources. 

By organizing farmers in the villages into farmer group groups, farmer groups form 

farmer groups at the sub-district level, and farmer groups at the sub-district level form farmer 

unions at the district level. Grouping of farmers can be done according to domicile (place of 

residence) and according to the expanse of agricultural land. 

The grouping of farmers according to the expanse of agricultural land will allow the 

merging of business lands so that farming management becomes more efficient. More 



  
 

 

 
30255 

 
 

efficient in land management, crop planting, plant maintenance, pest and plant disease 

control, harvesting, post-harvest, processing, and marketing of produce. 

With the existence of farmer organizers, the use of drones can be applied to farmers, for 

example, mapping soil according to fertility, mapping commodities, and controlling pests and 

plant diseases. Considering the condition of land ownership and exploitation in North 

Sulawesi which is narrow on average, which is around 1 ha, it is necessary to hold a land 

merger to facilitate the implementation of all activities ranging from land cultivation, 

planting, maintenance, harvesting, product processing, and product marketing.  

By organizing farmers, farmers will be stronger and easier to implement innovations in 

agriculture. Organizing farmers will make it easier to collaborate and partner with other 

stakeholders. Besides that, it will make it easier to use the agricultural information system 

that will be provided. Organizing farmers as social technology needs to be developed to 

support agricultural information systems on the one hand and dissemination and application 

of technology on the other. Organizational innovation is human intelligence which is a 

prerequisite for the development of agricultural information systems and the realization of 

Agriculture 5.0 in North Sulawesi. 

 

2. Farmer Partnership 

Farmer partnership is one of human intelligence apart from farmer organization. The 

partnership is an important thing that must be done to realize Agriculture 5.0. Farmers need 

to partner with other parties to realize an agricultural information system. By collaborating 

with other parties, the functions of this information system can be realized, starting from 

establishing the information system itself, mapping agricultural land, monitoring plants, 

developing agricultural innovations, logistics systems, product marketing, and so on. 

A partnership is a business organization in which two or more parties work together 

and combine resources to advance their common interests. Each party, referred to as a 

business partner, agrees to share the risks, responsibilities, profits, and losses. They can be 

individuals, businesses, or other organizations (Pique et al., 2018). 

A partnership is a process of working together to combine the advantages of two or 

more parties to generate ideas or solve problems faced so that a common vision can be 

achieved. The partnership that needs to be built to realize the dream of Agriculture 5.0 is a 

minimal collaboration between farmers, government, industry, and universities (F. R. 

Tulungen, 2020). 

Partnerships allow owners to share profits, liabilities, and management. It is also 

possible to combine each other's qualities and expertise by collaborating and working 

together. In preparing smart farmers and smart agriculture in North Sulawesi, partnerships 

between farmers, universities, industry, government, and social media can be built. 

 

IV. Conclusion 
 

4.1 Conclusion 

Based on the existing facilities and infrastructure in North Sulawesi Province, North 

Sulawesi can take a role in utilizing ICT advances in the era of industry 5.0 to realize the the 

vision of Agriculture 5.0 in North Sulawesi. The vision of Agriculture 5.0 in North Sulawesi 

is the use of robotic systems to increase the efficiency of agricultural businesses and take 

advantage of this economic growth to improve the quality of human resources (mainly 

education and health) and natural resources by prioritizing sustainable development. 

Unmanned Ground Vehicles can be used for processing agricultural land, nurseries, 

planting crops, maintaining plants ( watering, spraying, weeding, fertilizing, eradicating pests 

and diseases), harvesting products, and processing products and Unmanned Aerial Vehicles 



  
 

 

 
30256 

 

can be used for soil monitoring (fertility and land suitability), plant maintenance ( watering, 

spraying, fertilizing, pest and disease eradication), phenotype observation, plant health 

mapping, water pressure analysis, leak surveillance, fertilizer management, zone mapping, 

and harvesting. 

The agricultural information system through the support of human intelligence and 

artificial intelligence will be able to process all available information for the benefit of, 

among others: (i) plant health analysis, (ii) plant growth analysis, (iii) fertilization analysis, 

(iv) pest control and disease, (v) water pressure analysis. Besides, it can assist farmers in 

agricultural cultivation, harvesting, processing of produce, marketing of produce, and 

detection of required logistics and distribution of agricultural products in real-time. 

Human intelligence, including social technology (organizing farmers), really needs to 

be developed to support agricultural information systems on the one hand and the 

dissemination and application of technology on the other. Organizational innovation is human 

intelligence which is a prerequisite for the development of agricultural information systems 

and the realization of Agriculture 5.0 in North Sulawesi. Through the partnership, all 

problems encountered by farmers can be solved. The more partners with farmers, the better 

the system will be. With the Penta helix partnership, namely, farmers, universities, 

government, and industry will be able to facilitate the achievement of the dream or vision of 

Agriculture 5.0 in North Sulawesi 

 

4.2 Recommendation 

Strategic programs that can be taken to realize the vision of Agriculture 5.0 in North 

Sulawesi are: 

(i) Building an Agricultural Information System that will accommodate information not 

only from within the agricultural business itself but also from outside the agricultural 

business itself. Besides that, it will become a think tank and a means of supporting the 

digital production and marketing of farm products.  

(ii) Organizing farmers according to the commodity will make it easier for the farmers to 

establish the agriculture information system. Besides that, partnerships with 

universities, government, industry, and other stakeholders are needed to establish the 

agricultural information system to create intelligence or innovation in agriculture and 

realize the vision of Agriculture 5.0 in North Sulawesi. 
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