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Abstract. The People's Palm Oil Replanting Program (PSR) in Central Kalimantan 

has the potential to realize a circular economy through integrated agricultural 

activities between replanting oil palm plants with corn, laying hens, and organic 

fertilizer applications. This study aims to analyze the role of institutions in 

realizing a circular economy in these integrated agricultural activities. The research 

method is desriptive study approach. Data collection are conducted through in-

depth interviews, participatory observation, and documentation studies. The results 

showed that institutions play a very important role in realizing circular economy 

activities in integrated farm business system activities carried out by farmer groups 

which include facilitation, regulation, coordination, education, and funding. 

Integrated farming system activities initiate the emergence of economic activities 

in the form of production of fresh fruit bunches from superior seed palm plants, 

corn production between oil palm replanting plants, egg production made from 

local feed and organic fertilizer production. The economic activity raised is as an 

alternative income for oil palm farmers before the oil palm plant produces. This has 

an impact on increasing farmers' income > 50%, reducing environmental pollution 

and sustainable farming activities with a sustainable index of 86.10%. The 

conclusion is that institutions have significant contribution and its need to be 

maintained and increased to support the success of the PSR program and realize a 

sustainable circular economy in Central Kalimantan. 
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1 Introduction 

The development of oil palm plantations in Central Kalimantan is increase from 
year to year, as the case in West Kotawaringin District (Kobar). It is reported by 
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[1] that the area of small holder oil palm plantations are 46,390 ha and more than 

10 palm oil mills operate in Kobar Dstrict. Currently, most oil palm plantations, 

especially those managed by the small holder farmers are being replanted. In 

2019, the Kobar Regency Government targeted was 1,530 ha of smallholder oil 

palm replanting activities, because Kobar District was received a budget of more 

than 38 billion from the People's Palm Oil Replanting (PSR) program financed by 

the Oil Palm Plantation Fund Management Agency (BPDPKS). According to [2], 

through this program, people who own oil palm plantations will be given assistance 

of Rp.30 million per ha to help repalnting their oil palm trees. The PSR program 

was launched by the Indonesian government to increase the productivity and 

sustainability of oil palm plantations. This program encourages farmers to replace 

old oil palm plants with superior seeds that are more productive. 

However, it will take a long time, about 3-4 years for oil palm farmers to be able 

to harvest their oil palm plantations after replanting of their oil palm. Therefore, it 

is necessary to think about creating farming activities based on oil palm replanting 

to support farmers' income before their crops are produced. The PSR program in 

Kobar district, in particular, has the potential to generate alternative farmers' 

income with their circular economy activities through integrated agriculture. The 

livestock business is quite promising if integrated with the oil palm plantation 

industry and it can be an alternative income for oil palm farmers. Palm oil and 

cattle integration activities have been carried out before [3, 4] and are able to give 

rise to commercial units [4, 5]. Likewise, the pilot of local poultry feed based on 

palm oil mill by-products for poultry has been studied previously ([6, 7, 8]. 

This research activity integrates the replanting of oil palm plants with corn 

cultivation in the between of 1 year old oil palm trees with the laying hens farming, 

the application of organic fertilizers and local feed. This integrated agricultural 

activity does not produce waste, so it can contribute to environmental preservation 

and the sustainability of farming. In line with reported by [9] that the integration 

of plants and livestock without waste (zero waste) can be used as a solution to 

move towards environmentally friendly agriculture and of course sustainable both 

economically and ecologically. Laying hen farming has good prospects in Kobar 

District considering that the need for eggs reaches 250 thousand eggs/day, while 

the production capacity is only around 80-90 thousand eggs or 5 tons/day. 

Meanwhile, corn is one of the main priorities for its developed by the Ministry of 

Agriculture, especially since 2018 the Ministry of Agriculture through the 

Directorate General of Livestock and Animal Health (PKH) no longer issues 

recommendations for the import of corn for animal feed, so that the need for corn 

for animal feed must be able to be supplied within the country and this can be a 

business opportunity for oil palm replanting farmers. Corn has a good prospect, 

reported prices in the Kobar district was reach 11 thousand/kg. In addition to 

being used as feed material in laying hen farming activities. It can also be sold as 

additional income. Another potential available is the existence of palm oil mills 

by product in the form of palm kernel meal, solid palm oil, as materials for animal 

feed and boiler ash, fiber, and empty fruit bunches as materials for organic 

fertilizers. Land resources is mostly dry land of 245,900 ha [1] for the 

development of food crops (corn) are require the availability of organic fertilizers. 

The sources of circular economy growth in this study are corn cultivation 

activities, laying hens, and organic fertilizer production that are managed in an 

integrated manner. Circular economy activities in Indonesia have begun to be 
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tested as one of the environmentally friendly economic systems [10]. The circular 

economy has been recognized as an essential sustainable approach to effectively 

manage natural resources and reduce environmental impacts [11]. In the context 

of agriculture, this concept offers a way to optimize the use of resources through 

an integrated systems approach that utilizes waste as an input for other production 

processes [12]. The success of circular economy activities built on the integration 

of corn plants in between oil palm replanting plants and laying hens and the 

application of organic fertilizers and local feed, the success of which does not only 

depend on agricultural techniques, but is also greatly influenced by the role of 

institutions in supporting and managing these activities. Therefore, this activity 

aims to analyze the role of institutions in realizing the implementation of the 

circular economy in the PSR program. 

2 Methodology 

The integration activities between corn cultivation as an intercropping in 

oil palm replanting areas with laying hen farming and the application of 

organic fertilizers and local feed are to create alternative income in the 

form of business diversification and make it a circular economy activity 

because it is built based on integrated agricultural activities where there is 

no waste that is not used. Low input sustainable agricultuter (LEISA) 

farming activities, so that the products produced will be able to compete 

because there is efficiency with lower production costs. The 

diversification of the business that is built will generate daily income (eggs, 

local feed products), weekly/monthly (organic fertilizers), quarterly (corn) 

and annual (afkir chicken). The framework of the activities mentioned 

above is presented in Figure 1. 
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Fig. 1. The Flow of thought of circular economy activities based on integrated 
griculture in the palm oil re-planting area of the PSR program 

The activities were carried out by involving 20 PSR co-operators with 1 ha 

each for corn plants of the Pertiwi variety and 50 laying hens that were raised 

collectively in 1 communal cage, with a study area for corn plants of 20 ha and 

the number of laying hens of 1,000 heads. This study uses a descriptive study 

approach with data collection techniques through in-depth interviews, 

participatory observations, and documentation studies. In-depth interviews were 

conducted with KUD administrators, members of farmer groups, and other related 

parties. Participatory observation was carried out to directly observe integrated 

agricultural activities carried out by farmer groups. A documentation study was 

conducted to collect secondary data relevant to this study. 

The data obtained were analyzed qualitatively using the thematic analysis 

method. Thematic analysis is carried out by identifying, categorizing and 

interpreting themes that arise from the data collected. 

3 Results and Discussions 

3.1. The profile of respondents 

Most of the respondents were pure oil palm farmers (14%), some were employees 

who owned part- time oil palm farmers (13%) and traders with part-time oil palm 

farmers (3%). Experience in oil palm farming varies from 2 – 30 years, but most 

have more than 10 years of experience (60%). Income from oil palm farming 

varies, but there is not much difference between pure oil palm farmers and oil 

palm farmers whose main occupation is as employees and traders (Table 1). 

Table 1. Income of oil palm farmers in Pangkalan Tiga Village, Pangkalan Lada Sub 
District, West Kotawaringin District, Central Kalimantan. 

No Job description Income/month 

1. Pure oil palm farmers 1,5 – 3 million 

2. Employees and oil palm farmers 3 – 4 million 

3. Trader and oil palm farmers 3 – 3,5 million 

The income of farmers in Pangkalan Tiga Village is in line with that reported 

by [13] in the same location, where the income of oil palm plasma farmers is 

3,372,500/month, while non-plasma oil palm farmers are 1,794,700/month. The 

income of oil palm farmers is greater than the income of other farmers and non-

farmers. The results of other studies in the same sub-district also reported the 

same thing that income from farming contributes more than income from outside 

farming ([14]. 

Some farmers of oil palm (66.7%) cultivate corn plants as additional income. 

The corn seeds used are Pertiwi and relatively easy to get in the market. 

Productivity varies between 3.2-3.8 tons/ha, but productivity is often reported at 

3.4 tons/ha (50%). Productivity is still low compared to the national productivity 

of 5.23 tons/ha, but it is higher than that reported in NTT where the average corn 
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productivity is 2.76 t/ha ([15]. Corn cultivation has good prospect, with B/C ratio 

of 1.48-2.65. The Pertiwi variety is one of the recommended varieties for dry land 

typology [16]. The productivity of Pertiwi variety in the study site can still be 

increased through the improvement of cultivation, considering that the results of 

the study were able to achieve productivity of 5.7-7.5 tons/ha [17], and it was even 

reported that some reached 8.52 tons/ha [18]. 

All respondents are interested in carrying out replanting activities combined 

with corn cultivation and raising laying hens, but the challenges faced were capital 

(100%), narrow land (75%), knowledge (15%), and the availability of quality 

seeds (10%) and all respondents (100%) were agree to overcome the problem is 

not to form a new institution but they were joining with the existing institution in 

the location, namely the Village Unit Cooperative (KUD). Considering that the 

cost of replanting and other farming introduction activities requires a lot of money 

and needs proper management so that the activities can be sustainable. 

3.2. Integrated activities in the oil palm replanting area 

This activity is very important as an alternative to the income of oil palm farmers 

before their crops produce. The sources of economic growth that have emerged 

include corn cultivation, laying hen farming, and organic fertilizer production. The 

approach is carried out in an integrated manner because the activities were not 

waste, so it is an environmentally oriented (sustainable). The agricultural activity 

with circular economy activities were able to be generated. 

The profit from the sale of corn for the first 3 months of harvest was reach 

Rp.158,130,000,-, while the profit from the sale of organic fertilizer for 1 month 

with a production scale of 250 tons/month was Rp.188,225,000,-. Revenue from 

egg sales for 1 month reached Rp.18,115,000,-. This advantage is due to the use 

of introduction feed. The price of commercial feed was Rp.9,200/kg in 2023, 

while the introductory feed (corn and concentrate) was Rp.7,308,-/kg. Based on 

financial analysis, the cost of introduction feed can cover the cost of feed. Thus, the 

total income of the members of the farmer group s (20 people) was reach 

Rp12,293,625,-/person/month [19]. If they do not carry out this alternative 

activity, the income of farmer group members who are members of KUD was only 

Rp 500,000/person/month, as a form of KUD policy towards its members as long 

as the palm oil has not produced. Corn cultivation activities will continue every 

year (3 time harvests) as long as the oil palm canopy has not been covered and it 

is still possible for corn to be developed. Meanwhile, the production of organic 

fertilizers and laying hens farming do not depend on the age of oil palm plants, so 

it is hoped that this activity will be an alternative income for oil palm farmers, 

especially as long as oil palm plants have not yet produced, and become a circular 

economy activity, which is further as an additional source of income after oil palm 

plants are produced. 

The area of replanting at the research site will increase every year, because the 

PSR program is carried out every year until the entire old oil palm plants are 

replanted, where the total oil palm plantations managed by KUD Tani Subur are 

850 ha. Thus, the corn production will also increase and of course will increase 

the income of oil palm farmers who are members of KUD and also the PSR 

participants. The 2 to 4-year-old oil palm environment still allows for the 

cultivation of corn as an intercropping [20, 21]. The results of the study mean that 
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when the age of oil palm has reached 4 years and the oil palm plant has produced 

fruit, it can replace the income from corn plants that can no longer be developed. 

3.3. Sustainability of circular economy activities 

Circular economy is the concept of maximizing the value of using a product and 

its components repeatedly, so that no resources are wasted (resource efficiency). 

Balancing economic development with environmental protection, where 

materials and resources are reused in a sustainable cycle. To measure the 

sustainability of circular economy activities, it is necessary to pay attention to 

social, economic, technological, institutional and environmental impacts. Viewed 

from an environmental perspective, it takes sustainability issues from resource 

inputs, waste and emission outputs. The pattern of circular economic activities of 

the integration between the corn production subsystem in the palm oil replanting 

area, the laying hen production subsystem and the organic fertilizer production 

subsystem, it is possible to measure the sustainability aspect using 

Multidimensional scale (MDS), greenhouse gas (GHG) emissions and Live Cycle 

Assessment (LCA). MDS as a quick way to view the sustainability index has been 

carried out by [22], the results of which are presented in Table 2. 

Table 2. Sustainability index for production of integration between oil palm replanting, 
corn farming, laying hen farming and organic fertilizer) in Central Kalimantan [19]. 

Dimension Index (%) Status 

Environmental 83.45 Good sustainable 

Social 93.79 Good sustainable 

Economical 90.57 Good sustainable 

Technological 74.29 Fairly sustainable 

Institutional 88.39 Good sustainable 

Average 86.10 Good sustainable 

The success of this activity can be a Centre of excellence (CoE): an ideal model 

for the use of replanting areas/land in accordance with land conditions, socio-
culture, actors, and market/industrial opportunities. 

3.3 Institutional Role 

Institutions have a very important role in the implementation of the circular 

economy in the PSR program. Village Unit Cooperatives (KUD), BPDPKS, 

BRIN, Agriculture Office, and local farmer groups play a key role in facilitating, 

regulating, coordinating, educating, and funding farming system activities. 

The Village Unit Cooperative (KUD) institution plays a dominant role as the 

spearhead in coordinating farmer group members, providing access to resources, 

and ensuring that sustainable agricultural practices are well implemented. The 

Oil Palm Plantation Fund Management Agency (BPDPKS) provides funding 

support for oil palm replanting activities and integrated farming business 

development. The National Research and Innovation Agency (BRIN) contributes 

through research and development of technology that supports increasing 
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productivity and efficiency in integrated agriculture. The Agriculture Services of 

District provides technical guidance and education to farmers to improve their 

skills and knowledge in implementing circular farming practices. Meanwhile, 

Farmer Groups play a role in the direct implementation of integrated agricultural 

activities, sharing experiences, and adopting best practices in circular farming 

management. 

At the implementation stage in the field, the existence of KUD Tani Subur is 

very helpful for oil palm farming communities who carry out replanting activities 

through the PSR (People's Palm Oil Rejuvenation) program, namely in terms of the 

completeness of documents, the submission process and its implementation. 

Completeness of documents is not an easy thing, because in proposing the PSR 

program there are many requirements data that must be met. KUD Tani Subur has 

obtained ISPO and RSPO certification so that administration and documentation 

have been implemented in accordance with SOP (standar Operational Procedure). 

The PSR program proposal is then proposed to the Agriculture Sevices, which will 

follow up until it succeeds to BPDPKS. This procedure is difficult for individual oil 

palm farmers, even by farmer groups. Thus, the institutional role in this case KUD 

Tani Subur as the parent organization of the economic activities of the oil palm 

farmer group is very important. Because it is related to assistance in terms of the 

process of submitting and realizing the PSR program whose budget is from 

BPDPKS. 

Replanting activities require a large budget. In the PSR program, the budget 

given is only 30 million/ha and while the cost needed to carry out replanting is 60 

million/ha. The budget was first bailed out by the cooperative, including the 

shortfall fund. So that the existence of KUD is very helpful in the implementation 

of replanting activities and other programs for its member oil palm farmers, such as 

the demolition of old oil palm plants (25 years old), the provision of superior seeds, 

the replanting process, the cultivation of intercropping with corn and laying hens 

as well as the processing of organic fertilizers and introduced feed for laying hens. 

The implementation of the activities, if it is only handed by farmer groups, will not 

be able to do because it requires a large budget. Therefore, oil palm farmers must 

be under the auspices of the financial institution, namely the KUD in this case 

KUD Tani Subur. Based on research conducted by [23], institutions have a crucial 

role in facilitating, regulating, and supporting various aspects of integrated 

agricultural activities to achieve circular economy goals. 

The important role of institutions (KUD Tani Subur) in realizing a circular 

economy in this integrated agricultural activity, in summary, includes: 

1. Facilitation: KUD provides facilitation to farmer groups in the 

provision of facilities and infrastructure and access to capital. 

2. Regulation: KUD makes rules and norms that regulate the implementation of 
integrated agricultural activities so that they run in an orderly and efficient 

manner. 

3. Coordination: KUD coordinates the activities between farmer groups, the 

government and related private parties. 

4. Education: KUD educates farmers about the concept of circular economy, the 

benefits of integrated agricultural activities, and environmentally friendly 

agricultural techniques. 

5. Funding: KUD provides funding to farmer groups to finance. 

Thus, the role of institutions in term of KUD Tani Subur in supporting and 
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managing integrated agricultural activities needs to be strengthened through 

capacity building, institutional development, and active involvement in the 

planning and implementation process of programs. 

4 Conclusion and Suggestions 

4.1. Conclusion 

1. Circular economy activities based on integration between corn plants in oil 

palm replanting areas with laying hen farming as well as the application of 

organic fertilizers and introduced laying hens feed become alternative income 

for oil palm farmers before oil palm crops are produced, and significantly 

increase their income. 

2. This activity can reduce the potential for environmental pollution (zero 

wastes) and increase the sustainability of farming. 

3. Institutions, namely KUD, BPDPKS, BRIN, and the Agriculture Services, 
have a very important role in the success of realizing circular economy 

activities in the integrated farming system. With the significant contribution 

of these institutions, the PSR program in Central Kalimantan has 

succeeded in increasing farmers' income, reducing environmental pollution, 

and achieving high sustainability. 

4. The role of KUD Tani Subur is very prominent in the success of integration 
activities based on palm oil replanting from upstream to downstream. 

4.2. Suggestions 

1. The model of intercropping development combined with livestock and other 
supporting activities is carried out in institutional form, for example with KUD 

because it is mainly related to business scale and financing. 

2. This institutional role needs to be increased in capacity to support the success 

of the PSR program and realize a sustainable circular economy. 
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