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ABSTRACT  
 
This article describes strategies and policies for compost development based on 
the potential value-addition (VA) of waste raw materials and the problems faced in 
the supply chain. This research, which was conducted in the central area of 
smallholder oil palm plantations in Jambi province in Indonesia, is important 
because it is an integral part of the oil palm farmer's household independence 
efforts in the face of temporary income loss during the oil palm replanting program. 
In general, this study aims to develop a supply chain management strategy to 
maintain added value stability by ensuring the availability and price stability of the 
supply of waste raw materials, and product marketing policies in dealing with a 
single buyer (monopsony market). The data collected consisted of group historical 
data, interviews, and participatory observations. The method of analysis was 
descriptive based on data analysis using a value-added approach in a supply chain 
management framework. The research results show that: 1) the compost 
developed is not only able to provide VA but also encourages an increase in the 
selling value of the waste, 2) varies VA of is waste influenced by the price factor 
compared to the proportion of its use, 3) the VA is quite sensitive to changes on 
output price. The problem encountered in the downstream supply chain is the 
increase in the price of raw material for solid waste in cowsheds due to the gap 
between demand and supply. The level of availability of raw materials for cowshed 
solid waste depends on efforts to accelerate livestock population growth, such as 
through the implementation of sharia-based profit-sharing investments. In the 
upstream supply chain, the weak bargaining position of compost entrepreneurs 
due to the monopsony market has caused output prices to drop dramatically. The 
monopsony market that is faced has resulted in the low bargaining power of the 
compost business groups in price negotiating. Based on the findings, it can be 
concluded that government intervention is urgently needed to encourage the 
development of organic crop cultivation to create a more diversified market 
demand for compost.  
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INTRODUCTION  
 
The waste treatment plant complies with regulations for noise, odor and air 
pollution, as well as groundwater and underground water [1]. The main focus of 
agricultural waste management is on the problem of controlling odors and feedlot 
runoff [2], which includes the status of agricultural waste problems and the 
application of technical and scientific principles to their management. Another 
focus is how to explain basic principles and processes and management systems 
(biological processes, ponds and lagoons, aerobic, anaerobic, physical and 
chemical, and nitrogen control). General agricultural technology improvements 
induce important welfare gains for the economy in general and rural households in 
particular [3]. The socio-economic dimensions of farm households in rural 
populations are technical players who adapt their practices to their constraints and 
opportunities [4]. The recommended technology is an anaerobic treatment system 
because all waste is disposed off in one place, and there is no need for another 
landfill in the future [1]. In certain mills, this is a key factor determining profitability 
(19% of total revenue), total carbon credits reaching 16% of total revenue, and 
expanding the waste collection distance from 25 to 50 km [5].  
 
The main reasons for rational agricultural waste management can be viewed both 
environmentally, and economically. The implementation of strategies in the 
agricultural sector is intended so that farmers can take full advantage of various 
economic opportunities for managing agricultural waste, and earn more money [6]. 
The international regulatory framework on sustainable development encourages 
the transformation of the role of agriculture, especially circular economy and 
bioeconomic policies and strategies [7], and systematically helps improve 
environmental conditions by reducing pollution caused by astronomical agricultural 
waste disposal [6]. More effective agricultural waste recovery techniques have 
developed as a result of industrial innovation and high technology so that they can 
contribute to ensuring resource efficiency, sustainable production and consumption 
as well as reducing negative environmental impacts [8].  
 
The goal of sustainable agriculture is to balance the economic, environmental and 
social aspects of agriculture, creating a resilient agricultural system in the long 
term. Various concepts have been developed and used in research and policy to 
encourage the application of sustainable practices [9]. For instance, in the livestock 
sector, especially the beef cattle business, livestock and plant waste management 
is part of an integrated sustainable farming system. An efficient and 
environmentally friendly integrated farming system is followed by the development 
of participatory technology that refers to the local wisdom of the community [10]. 



 
 

 https://doi.org/10.18697/ajfand.118.21625 22673 

Corn-cow integration can minimize environmental pollution through the application 
of the LEISA (Low External Input Sustainability Agriculture) concept [11]. The 
LEISA approach is an important part of an integrated system where both solid and 
liquid animal manure can be utilized to support the provision of organic inputs in 
crop cultivation. In the integration of oil palm and cattle, plant wastes such as palm 
fronds and oil palm cake can be used as a source of animal feed [12]. The rice and 
livestock integration system can increase the use of family labor, reduce the use of 
inorganic fertilizers and reduce costs which have implications for increasing the 
income of both types of commodities [13].  
 
Composting is a sustainable technique that converts organic and bio-degradable 
waste into organic material that can be used as fertilizer for agricultural crops as a 
soil amendment [14]. The content and quality of such a fertilizer depend on the 
type of raw material used, the composting process, the conditions of the 
decomposition process, and nutritional additions [15]. Conversion of food waste 
and municipal waste into compost and its utilization to increase soil productivity 
and fertility contributes positively to soil organic matter management and carbon 
reduction [16]. The challenges faced in the composting process include the long 
process which takes up to three to four months in small-scale operations, during 
the composting process there is a chance for soil acidification and odor emissions 
to occur, heavy metal contamination, and economic uncertainty in the composting 
facility [17]. The development of more effective and efficient composting methods 
to address these challenges is needed so that waste management can be more 
promising and sustainable.  
 
Compost fertilizer development was initiated by the Jambi University community 
service team in collaboration with Wira Karya Sakti Limited Liability Company 
(WKS Ltd), an industrial plantation forest company was started in 2016 and 
currently has a significant impact on the economy of the village of Dataran 
Kempas. The village is currently known as a compost village, which in 2019 was 
designated as a superior product for rural areas (in Indonesia it is abbreviated as 
PRUKADES) by the Ministry of Rural and Underdeveloped Areas of the Republic 
of Indonesia. Compost production uses 4 (four) types of waste material with the 
following composition, beef cattle pen solid waste (30%), empty fruit bunches 
(30%), oil palm mill boiler ash (20%), and chopped oil palm fronds (20%) [18]. 
Anaerobic fermentation technology uses Probiotic Effective Microorganisms-4 (EM-
4) or Trichoderma (if the main buyer requests), while other additives are brown 
sugar and rock phosphate. Each composting process takes 21 days with a 
production volume per period of up to 15 tons. The untapped use of agricultural 
and industrial waste has added value to the economy, both directly and indirectly. 
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Indirectly, the use of solid manure can encourage a more intensive cattle rearing 
system because, to obtain raw material for solid waste, cattle farmers must house 
their livestock or minimize the release of cattle so that livestock manure is collected 
and can be sold to compost businesses. On the other hand, compost production 
also encourages the development of organic crop cultivation (vegetables and 
horticulture) where compost (environmentally friendly) is used as a substitute for 
commercial fertilizers (a source of environmental pollution). The level of readiness 
of households to face the oil palm replanting program has also increased along 
with the absorption of the people's compost industry which reaches more than 100 
workers.  
 
Behind the success story of developing a composting business, it turns out that 
there are many obstacles both in the input and the output markets. In the input 
market, due to the scarcity of solid waste supply from cattle sheds and competition 
in meeting the supply of palm oil mill waste (boiler ash and empty fruit bunches) 
the input price (cost) for compost production pushed up. On the other hand, the 
output market with a single buyer (monopsony market) causes low bargaining 
power of business groups as the determination of selling prices is dominated by 
buyers. Based on the description above and the importance of encouraging the 
growth, and development of the people's scale compost industry, it is necessary to 
have information about the added value obtained for each of the waste raw 
materials used. It is known that input and output prices have a significant effect on 
production performance, including added value for waste raw materials used in the 
composting industry. In general, this study aims to develop a supply chain 
management strategy to maintain added value stability by ensuring the availability 
and price stability of the supply of waste raw materials, and product marketing 
policies in dealing with a single buyer (monopsony market).  
 
MATERIALS AND METHODS  
 
The research was conducted for three months from August to October 2020 with 
the location of the activity at the Karya Trans Mandiri (KTM) Farmer Group, 
Dataran Kempas Village, Tebing Tinggi District, Tanjung Jabung Barat Regency, 
Jambi Province, Indonesia. Research in the form of case studies on the compost 
fertilizer business, KTM farmer group uses a participatory approach in observing 
the compost production process, and interviews with key group figures. Sources of 
information in the interviews were the chairman and secretary of the farmer group, 
the coordinator for production and marketing, administrative and financial staff, and 
two male and female workers each. The data collected in the study consisted of 
primary, and secondary data. Primary data were obtained from interviews relating 
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to the production process and the use of labor (volume and time) for each 
production period. Secondary data were collected in the form of historical data 
obtained from cash flow administration recordings, and annual financial reports of 
farmer groups. The compost production stages use a supply chain management 
(SCM) approach starting from the process of procuring the main raw material input 
(downstream supply chain), the production process starting from mixing raw 
materials, adding additional materials, and the fermentation process (internal 
supply chain), and post-production, in the form of packaging and sales (upstream 
supply chain). The calculation of added value for each of the main waste raw 
materials uses the modified Hayami method with the formulas and stages as in 
Table 1.  
 
RESULTS AND DISCUSSION  
 
Waste Raw Material Supply Chain  
Supply chain management (SCM) is a complete chain management cycle starting 
from the procurement of raw materials to operational activities and continuing 
distribution to consumers [19], throughout the supply chain which includes product 
development, procurement, planning and control, operations, and distribution. 
There is a flow of material, information, and money [20]. The three main 
components of SCM are the upstream, internal, and downstream supply chain. The 
upstream supply chain or the upstream part includes the company's activities with 
its distributors and their relationship with secondary distributors whose main activity 
is procurement. The internal supply chain is all in-house processes aimed at 
transforming inputs from suppliers including the main activities, namely production 
management, manufacturing and inventory control. The downstream supply chain 
is all activities that involve the delivery of products to end customers with the main 
activities of distribution, warehousing, and sales and after-sales services [21]. 
Based on the three SCM components, in the context of the supply of raw materials 
for waste in the compost business, it is presented in Figure 1. 
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The supply chain for each raw material of waste varies, generally coming from 
external groups of compost business actors. The supply of stable solid waste 
besides coming from the cattle business itself also comes from collector traders 
who are the main supplier partners. These traders obtain stable supplies of solid 
waste from farmers in the village of Dataran Kempas and surrounding villages as 
well as from the collection of solid waste from cattle sheds in other districts. The 
huge demand for solid waste has led to market expansion to meet the needs of the 
compost industry. Apart from being able to provide added value to the cattle 
farmers, this supply provision indirectly encourages the transformation of the 
maintenance system from extensive to intensive (indirect impact). Another raw 
material for waste that also comes from the environment itself is palm frond waste, 
but most of it still comes from external groups of compost fertilizer businesses, 
namely smallholder oil palm plantations in the village. Before being used, the palm 
fronds are chopped using a chopper machine. The other two main raw materials, 
namely boiler ash, and empty fruit bunches are waste products from the 
processing of the palm oil mill. The procurement of these two types of compost raw 
materials is carried out through the services of Village Owned Enterprises or VOE 
(in Indonesia it is abbreviated as BUMDes).  
 
The flow of material in the downstream components of the supply chain illustrates 
that many parties will enjoy the value chain from the input market including cattle 
farmers, oil palm farmers, collectors and village-owned enterprises. The values 
obtained are not only economic but also contain social benefit values such as 
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changes in farming behavior and oil palm farming. The oil palm plantation area will 
look clean from the piles of palm fronds that have been arranged to pile up 
between the plants. The process of decomposition of oil palm fronds to become a 
source of plant nutrients and return to plantations can be accelerated through the 
development of a compost fertilizer business. Furthermore, the four main raw 
materials for waste are stored before being used for the compost production 
process using anaerobic technology. Microorganisms used in EM4 (Effective 
Microorganism-4) is a mixed culture of live microorganisms which is very beneficial 
for soil fertility and is beneficial for plant growth.  
 
The fermentation process starts with the collection and preparation of the main raw 
materials (4 types of waste according to their respective proportions). The waste 
raw material is prepared in layers with a height of each layer of 20 cm (total layer 
height of 80 cm) and then additional materials are sprinkled in the form of urea, 
rice bran and rock phosphate before stirring; mix the raw materials and additives, 
then water evenly with a liquid microorganism that has been mixed with water and 
sugar in a concentration of 1: 10. Then the compost raw material is covered with a 
tarpaulin so that the anaerobic fermentation process can take place properly. The 
process of making this compost can be conducted in an open space, and then 
observing and re-stirring it every week or two during the fermentation process. On 
the 21st day, the compost can be harvested and packaged at the packaging and 
fertilizer storage hut. Compost is packed in sacks of volume 40 kg/sack and then 
closed with stitches and ready to be marketed. Every 15 tons of raw material waste 
will produce a compost weight of around 11-12 tons depending on the moisture 
content of the raw material (an average of 11.70 tons or experiencing shrinkage of 
about 15%).  
 
Cost-Benefit Analysis  
Production costs refer to all the value of goods and services issued by business 
actors for the production of a product such as labor, raw materials, inventories, 
consumables and general overhead [22]. The cost of raw materials refers to the 
cost of components that go into the final product produced and pricing of raw 
materials is one way to encourage the efficient use of natural resources [23]. For a 
more realistic estimation of the impact of higher prices on resource use, 
information is needed at the very least about the share of their costs in the total 
production costs and the expected price sensitivity or elasticity. This may help 
policy makers when formulating policy on efficiency improvements concerning the 
use of natural resources. This also applies to the production of compost with the 
main raw material in the form of waste as presented in Table 2.  
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One of the three costs included in the producer's cost of goods sold (COGS) in 
addition to labor and amortization costs is the cost of primary raw materials. The 
proportion of waste raw material costs in the composting industry reached 51.01%, 
while for the same industry in the Netherlands in 2010 it was between 5 - 50% [23]. 
The direct use of natural resources in the food, chemical and base metal industrial 
sectors is relatively large and will be even greater if added to the indirect use. The 
next expenditure that has a fairly large proportion is labor costs because the 
production process relies more on labor-intensive than capital-intensive because of 
the increased time spent on weed management and monitoring [24]. The largest 
waste raw material expenditure is used for the procurement of solid waste for cattle 
pens as presented in Table 3.  
 
The cost-share for each waste raw material varies, which is influenced not only by 
the proportion of use but also by the price to obtain the waste itself. The share of 
the cost of procuring solid waste for cattle housing is the highest (24.68%) 
because, in addition to the high proportion of its use, it is also very expensive. 
Another cost component in the production of compost, which has the second-
largest share after waste raw materials is labor costs, which is around 26.34%. The 
high cost of labor is because the production process is still manual and labor-
intensive. On the one hand, it has the potential to reduce the level of efficiency, but 
on the other hand, this is by the needs of the local community who are facing the 
community oil palm replanting program. Job opportunities arising from the compost 
processing business are a choice in dealing with "temporary loss income" during 
the replanting program until the oil palm plants return to an economical level of 
production. The loss of income, even though temporary, is one of the 
consequences of the replanting program due to the cessation of production so that 
the household income of oil palm farmers will be lost until the replanting plants can 
produce again, which is estimated to be 3 - 4 years [25].  
 
With the results of the estimation that there are centers of smallholder oil palm 
plantations, it is estimated that the temporary income loss rate will reach 53.21% 
with the proportion of affected palm oil households reaching 57.31% [26]. It is 
hoped that the sale of compost as a mainstay product cannot only reduce some of 
the cost of feed but cattle can be seen as an investment (savings) business that is 
not affected by inflation, can create jobs and become an integral part of the farming 
system and the life of rural communities [27]. Labor-intensive industries contribute 
greatly to the socio-economic aspects, namely a) having large forward and 
backward linkages, b) as a means of regional economic equality, c) as a social 
safety net, d) generating export foreign exchange and e) being the driving force for 
other economic sectors [28]. In the waste fermentation process for the production 
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of organic fertilizer, an average weight reduction of 15% occurs which is influenced 
by the water content of the raw materials and the effectiveness of the 
microorganisms used. The effect of liquids containing solutes will help 
microorganisms absorb nutrients. Based on this level of weight loss, the average 
compost output value produced for each production period is shown in Table 4.  
 
At the output price level of IDR 1.170 / kg, the total revenue after deducting the 
fees to be paid to VOE is greater than the costs incurred. This indicates that the 
profit or net income from the compost business is positive (profitable). The Benefit-
Cost (BC) Ratio of 1.74 shows that for every IDR spent on compost production, 
IDR 1.74 will be earned or a profit margin of around IDR 74/kg. The profit rate of 
the compost business reaches 42.6%, indicating the potential profit that will be 
received by groups of farmers who run organic fertilizer businesses for each 
processing period. The financial performance of the compost group business was 
not significantly different from the results of the financial analysis of the organic 
fertilizer management unit in Bondowoso Regency with a profit level of 54.35% and 
an RC ratio of 1.84 [29]. Compost producers must increase the market value of 
compost and its competitiveness against mineral fertilizers [30] because its market 
share is still very low, which is less than 10% of the total fertilizer consumption. 
Appropriate composting methods are increasingly varied, including for animal 
waste, where one of the advantages is the opportunity to recycle the final compost 
product in agriculture or horticulture. High concentrations of compost organic 
matter have been used for many years as a soil amendment [31]. In general, some 
of the advantages of compost are eradicating pathogens and weed seeds, and 
improving the handling characteristics of manure by reducing its volume and 
weight [32].  
 
Comparative Added Value of Waste  
Value chain activities will drive performance improvements related to agriculture in 
input-output management, synergy, and value chain integrity, the performance of 
each value chain actor runs effectively so that consumers experience the best 
service with the product received, while producers get increased competitiveness 
and profitability [33]. Value chain analysis is a strategy used to better understand 
its competitive advantage [34]. Competitiveness in achieving optimal trade 
performance is influenced by an effective value chain [35], and the key to 
competitiveness is the ability to generate added value for the industry. The value 
chain is the totality of activities required to bring goods or services from the design 
location through the various phases of production (physical transformation and 
input of various service providers), delivery to the final consumer, and recycling 
after use. The function of value chain analysis is to identify the stages of the value 
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chain where the industry can increase added value for customers and improve cost 
efficiency. Analysis of the added value of waste is very important as is the previous 
financial and economic analysis because each waste raw material used has a 
different contribution. Value-added analysis shows the individual role of each 
waste raw material used in the compost-making process. The added value for both 
output and share of income from direct labor is presented in Annex 1 and Table 5.  
 
The nominal added value between the types of waste raw materials varies from the 
lowest, namely solid waste of cattle sheds to the highest, namely boiler ash from 
the oil palm processing industry. The comparison of the proportion of use and price 
between the four waste raw materials indicates that the nominal value added tends 
to be more influenced by the price factor for the waste raw material. The use of 
cage solid waste and empty fruit bunches is both 30%, but a more expensive cage 
solid waste price (IDR 500/kg) provides lower added value compared to other 
waste raw materials. This indicates that the price factor of waste raw materials 
(input) needs to be considered in the development of the compost fertilizer 
industry.  
 
The demand for solid waste raw materials is increasing in line with the increasing 
production capacity of compost by several business groups (7 groups of business 
actors in 3 adjacent villages). The average production capacity of each business 
group, which is around 1,000 tons, requires at least 21,000 tons/month. On the 
other side of the supply side, the growth of the cattle population and the beef cattle 
raising system which is still on a small scale with a maintenance system that is not 
yet intensive causes its availability to become increasingly scarce. The gap 
between supply and demand has pushed up the price of raw materials for solid 
waste in cattle sheds. For other types of waste, it is still more available even 
though there is still competition between groups. The existence of VOE as a 
supplier of boiler ash and empty fruit bunches for the palm oil processing industry 
has successfully overcome the price fluctuation of the two types of waste raw 
materials. Another raw material in the form of palm oil frond waste is still available 
in abundance in the village area of the center of the oil palm plantation, although its 
use requires a chopping process.  
 
Furthermore, the comparison between the added value and the relative profit 
margin between the four types of waste raw materials is presented in Figure 2. 
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Figure 2: Added value ratio and rate of profit margin 
 
Figure 2 shows that the variations in added value and a profit margin between 
various waste raw materials go hand in hand, where the higher the added value, 
the higher the profit margin received by the compost fertilizer business actor. 
Referring to the comparison of nominal values, it can be stated that the relative 
value tends to be influenced by the price of waste rather than by the level of use in 
compost production. The use of biomass waste as raw material for biofertilizers will 
not only produce low-cost fertilizers but will also change the view that such waste 
has no price. One of the factors that need to be considered in the development of 
compost fertilizer is the control of the input price of waste raw materials, especially 
concerning the level of availability and the level of competition and dependence on 
input markets. The availability of the type of waste that needs to be considered is 
the solid waste of cattle sheds because it requires costs for collection from beef 
cattle farmers who are still dominant, semi-intensive, and scattered while 
expanding to other areas including other districts will cause an increase in 
transportation costs. The independence of the procurement of solid waste raw 
materials for cattle pens must be pursued by accelerating the growth of the 
livestock population and encouraging a more intensive maintenance system. The 
mutualism symbiosis relationship between the compost fertilizer industry which has 
created the selling value of solid waste from the cow coop, basically will motivate 
cattle farmers to transform into intensive maintenance. Intensive maintenance of 
cattle will make it easier to collect a larger volume of stable waste for sale and 
become one of the additional sources of income or an alternative to cattle farming.  
Problems encountered and policies  
 
The perspective of commercializing the production of biofertilizers requires useful 
information on the economic viability and potential environmental impacts, 
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including the life-cycle assessment of organic fertilizer production [37]. 
Furthermore, the environmental assessments of biofertilizers, as well as the 
economic potential of biowaste conversion into biofertilizers were discussed 
elaborately [38]. This work will provide a comprehensive insight into the current 
progress in organic fertilizer production from biomass waste. Concerning the 
compost processing business based on the use of waste in the study area, it turns 
out that there are still several obstacles. The input market constraints discussed 
earlier are related to the management of the raw material supply of waste, 
especially solid waste from cattle sheds. The gap between supply and demand has 
pushed up the price of stable solid waste and has an impact on production costs 
and potential added value. The level of availability of raw materials for cowshed 
solid waste depends on efforts to accelerate livestock population growth. The 
strategic step that has been taken to meet the needs independently is through 
increasing the scale of the group cattle business but it is constrained by the factor 
of availability of capital. The innovation made by the group is to attract investment 
from capital owners in the business of fattening cattle. Jambi Province, like 
Indonesia, with a Muslim majority, requires cattle for religious activities, especially 
Eid al-Adha. This market opportunity is used to develop a sharia-based profit-
sharing investment model known as Cheap Qurban Sharia Investment (CSQI). 
This program can encourage the utilization of the potential of ummah funds for 
farmers' economic empowerment, business opportunities for entrepreneurs, and 
Islamic institutions and indirectly help stabilize commodity prices for beef cattle 
without reducing the actual value of Qurban [39].  
 
In the downstream supply chain area, the problem faced by this rural industry is 
that the target market for compost products has not been diversified. Compost 
users or consumers who use it are still limited to one company that has been a 
partner in the Desa Makmur Peduli Api (DMPA) program. In the early years of the 
collaboration and being the target of the corporate social responsibility (CSR) 
program with a limited number of production and groups of players in the 
composting industry, there was indeed a guaranteed output market. Over time, 
with the increasing number of new rural compost industry groups, the company has 
more and more alternative supplier choices. The monopsony market faced by 
compost business groups has resulted in their low bargaining power, especially 
concerning the fixing of the selling price. So far, more than 90% of the compost 
produced has been purchased by a single buyer, namely Wira Karya Sakti Ltd, 
Industrial Plantation Forest company. Since mid-2021, through a long negotiation 
process, there has been an agreement on lower product prices (down from IDR 
1,170 to 970). This will certainly cause changes in economic performance and for 
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that, an estimate of the amount of change in added value is carried out assuming 
there is no change in input prices (Annex 2 and Table 6).  
 
The monopsony market causes the bargaining power of the compost business to 
be weak so that the price set tends to be low, this will have an impact on the 
decrease in added value. The average rate of reduction in added value reached 
56.86% (nominal) or 47.86% (relative) due to the change (decrease) in the price of 
compost from IDR 1,170 to 970 and even more than 85% of the raw material for 
cattle housing solid waste. In the case of changes in output prices, several lessons 
can be taken, including 1) the potential added value received by the compost 
fertilizer business group is very sensitive to changes in output prices, 2) 
diversification of the target market is needed to open alternative markets for 
compost marketing, and 3) for this, government regulation through various policy 
interventions, either directly or indirectly, is needed. Specifically, for point 2, the 
diversification of the target market is not only limited to finding new consumers or 
buyers but can also be done by encouraging the use of some compost products for 
the cultivation of organic plants by group member households and their 
surroundings. The application of organic cultivation of food, vegetables and 
horticulture can be integrated with the empowerment program for households 
affected by the smallholder oil palm replanting program.  
 
For example, the use of space between oil palm plants for the cultivation of various 
types of seasonal crops such as food, vegetables and horticulture. This farming 
system, which is better known as intercropping, can be an alternative source of 
income as a substitute for temporarily lost income due to the cessation of oil palm 
production during the replanting process. Learning from the development of plants 
between the rubber replanting program, land cover that is still open can be a fairly 
effective source of substitute income. The results of research by Novra et al [26] 
showed that the substitution power of food crops among replanted crops reached 
around 49.27% of the potential loss of temporary income (IDR 1.85 million) and the 
highest was in maize (55.83%).  
 
This alternative source of income is not only aimed at strengthening the economic 
resilience of replanting program households but also encouraging the maintenance 
of replanting young oil palm plants to be more intensive and environmentally 
friendly. The maintenance of replanting oil palm directly can use compost as a 
substitute for chemical fertilizers (commercial) which have been commonly used, 
and the remaining compost that is not absorbed by the intercropping plants 
becomes a source of nutrients for oil palm plants. This means that patterns like this 
are not only able to be a solution to the problems of monopsony in the marketing of 
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compost but also to encourage the efficiency of land resources and the use of 
compost itself as well as encourage an environmentally friendly agricultural system 
or sustainable agriculture. If this organic cultivation can be encouraged through 
various creative regulations from policymakers (government), then the solution to 
the problem in the output market can be effective. The problem of marketing 
compost products includes diversifying the target market to optimize the potential 
market uptake of compost. An integrated organic cultivation system that is cheaper 
and environmentally friendly will develop so that the level of achievement of the 
three goals of sustainable agricultural development, namely social, economic, and 
ecological, will be closer.  
 
CONCLUSION  
 
Based on the results and discussion, it can be concluded that the added value 
obtained for each raw material for composting waste varies and is relatively high. 
The stability of this added value needs to be maintained through supply chain 
management in both the input market (upstream SC) and the output market 
(downstream SC). The strategy for the upstream SC component is to increase the 
independence of the input supply of solid waste raw materials by increasing the 
group cattle population and maintaining the production of chopped palm fronds. In 
the downstream SC component, in order to reduce dependence on a single buyer, 
diversification of the target product market is a strategic option that can be 
developed, including encouraging the use of compost in organic agricultural 
cultivation. This strategy will work more effectively if it is supported by policy 
interventions by the local government such as an appeal or even an obligation for 
plantation companies to use compost in plant maintenance, oil palm replanting 
programs, and intercropping of seasonal crops.  
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Table 1: Formulas and Stages of Calculation of Value Added of the Hayami 
Modification Method 

No Variable  Formula  
Input, Output, and Prices 

1 Compost volume (kg) (1) 
2 Waste materials volume (kg) (2) 
3 Direct labor (WPD) (3) 
4 Conversion factor  (4) = (1)/(2) 
5 Coefficient of direct labor (WPD/kg) (5) = (3)/(2) 
6 Compost Price (IDR/kg) (6) 
7 Wage of labor (IDR/HOK) (7) 

Revenue and profitability  
8 Price of waste material (IDR/kg) (8) 
9 Price of the other's input (IDR/kg) (9) 

10 Compost value (IDR) (4) x (6) 
11 a. Compost value added (IDR) (11a) = (10) - (8) - (9) 

 b. Compost value-added ratio (%) (11b) = ((11a)/(10)) x (8) 
12 a. Direct labor income (IDR/kg) (12a) = (5) x (7) 

 b. Share direct labor (12b) = ((12a)/11a) x 100 
13 a. Profit (IDR/kg) (13a) = (11a)-(12a) 

 b. Profitability rate (%) (14a) = ((13a)/(10)) x 100 
Source; Sudiyono (2002) 

 

Table 2: Compost production cost structure (Capacity 15 tons/period) 
No Input Cost (IDR) Proportion (%) 
1 Boiler ash  5,700,000  6.25  
2 Empty fruit bunches  10,800,000   11.85  
3 Housing solid waste  22,500,000   24.68  
4 Palm Oil Fronds chopper  7,500,000   8.23  
5 Supplement material  7,575,000   8.31  
6 Worker   23,832,237  26.14  
7 Packing sack  5,950,000   6.53  
8 Investment depreciation  4,112,000   4.51  
9 VOE output fee   3,187,500   3.50  

Total cost  91,156,737   100.00  
Source: Data processing (2020) 
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Table 3:  The structure of the cost of raw materials for waste in compost 
production 

No Waste material Using (kg) Price (IDR) Cost (IDR) Proportion (%) 

1 Boiler ash 30,000 190.00  5,700,000 12.26 
2 Empty fruit bunches 45,000 240.00  10,800,000  23.23 
3 Housing solid waste 45,000 500.00  22,500,000  48.39 
4 Palm oil fronds chopper 30,000 250.00  7,500,000  16.13 

 Total 15.000  46,500,000 100,00 
Source: Data processing (2020) 
 

Table 4: The benefit-cost ratio of the compost production business 
No Variable Unit Formula Value 
1 Total weight raw material Kg A  150,000  
2 Weight loss level % B  15  
3 Weigh loss production Kg C = (AxB)/100  22,500  
4 Real production Kg D = B - C  127,500  
6 Output price IDR/kg E  1,170  
7 Value of compost IDR F = D x E  149,175,000  
8 Fee of VBA IDR G  3,187,500  
9 Net value production IDR H = F - G  145,987,500  

10 Total Cost IDR I  83,857,237  
12 Net revenue IDR J = H - I  62,130,263  
13 Benefit - Cost Ratio - K = H / I  1.74  
14 Profitability rate % L = (J/H) x 100 42,56  

Source: Data processing (2020) 
 

Table 5: Nominal added value, direct labor income, and margin profit of the 
compost fertilizer production 

No Variable Waste typed 
BAIP EFB HSH  POFC 

1 Price of raw material (IDR/kg)  190.00   240.00   500.00   250.00  
2 Price the others input (IDR/kg)  403.13   412.14   300.71   388.13  
3 Output value (IDR/kg)  994.50   994.50   994.50   994.50  
4 Added value (IDR/kg)  401.38   342.36   193.79   356.38  
5 Direct labor income (IDR)  794.41   529.61   529.61   794.41  
6 Profit margin (IDR/kg)  804.50   754.50   494.50   744.50  

Note:  BAI = Boiler Ash Palm Oil Processing, EFB = Empty Fruit Bunches, CHSW = Cattle Housing Solid Waste, 
POFC = Palm Oil Fronds Chopper  
Source: Data processing (2020) 
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Table 6: The results of the estimation of the impact of changes in input prices 

on the added value of each waste raw material 

No Type of 
waste 

Nominal Relatives 

IDR 1.170 IDR 970 Change 
(%) IDR 1.170 IDR 970 Change (%) 

1 BAIP  401.38   231.38   42.35   21.24   14.77   30.47  
2 EFB  342.36   172.36   49.66   14.34   8.71   39.28  
3 HSH  193.79   23.79   87.73   3.90   0.58   85.19  
4 POFC  356.38   186.38   47.70   14.33   9.04   36.92  

Average  323.47   153.47   56.86   13.45   8.27   47.96  
Source: Data processing (2020) 
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Appendix 1: 
Analysis of the added value of waste raw materials for farmer groups in the compost fertilizer business (P = IDR 1.170) 

 
No Variable Formula Waste typed 

BAIP EFB HSH  POFC 
Input, Output, and Price     

1 Output (kg) 1  25,500   38,250   38,250   25,500  
2 Waste raw material (kg) 2  30,000   45,000   45,000   30,000  
3 Direct labor (WD) 3  298   298   298   298  
4 Conversion factor (4) = (1)/(2)  0.85   0.85   0.85   0.85  
5 Coefficient of direct labor (WD/kg) (5) = (3)/(2)  0.01   0.01   0.01   0.01  
6 Price of Output (IDR) 6  1,170   1,170   1,170   1,170  
7 Wage of direct labor (IDR/WD) 7  80,000   80,000   80,000   80,000  

Revenue and margin profit     
8 Price of waste raw material (IDR/kg) 8  190   240   500   250  
9 Price of the others waste (IDR/kg) 9  403.13   412.14   300.71   388.13  
10 Output value (IDR) (4) x (6)  994.50   994.50   994.50   994.50  
11 a. Added value (IDR) (11a) = (10) - (8) - (9)  401.38   342.36   193.79   356.38  
 b. Added value ratio (%) (11b) = ((11a)/(10)) x (8)  0.21   0.14   0.04   0.14  

12 a. Direct labor revenue (IDR) (12a) = (5) x (7)  794.41   529.61   529.61   794.41  
 b. Share of direct labor  (12b) = ((12a)/11a) x 100  197.92   154.69   273.29   222.91  

13 a. Profit margin (IDR) (13a) = (11)-(8)  401.38   342.36   193.79   356.38  
 b. Rate of profit margin (%) (13b) = ((13a)/(10)) x 100  40.36   34.43   19.49   35.83  

Note:  BAI = Boiler Ash Palm Oil Processing, EFB = Empty Fruit Bunches, CHSW = Cattle Housing Solid Waste, POFC = Palm Oil Fronds Chopper  
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Appendix 2:  
Analysis of the added value of waste raw materials for farmer groups in compost fertilizer business (P = IDR 970) 

 
No Variable Formula Waste typed 

BAIP EFB HSH  POFC 
Input, Output, and Price     

1 Output (kg) 1  25,500   38,250   38,250   25,500  
2 Waste raw material (kg) 2  30,000   45,000   45,000   30,000  
3 Direct labor (WD) 3  298   298   298   298  
4 Conversion factor (4) = (1)/(2)  0.85   0.85   0.85   0.85  
5 Direct labor coefficient (WD/kg) (5) = (3)/(2)  0.01   0.01   0.01   0.01  
6 Price of Output (IDR) 6  1,170   1,170   1,170   1,170  
7 The wage of direct labor (IDR/WD) 7  80,000   80,000   80,000   80,000  

Revenue and margin profit     
8 Price of waste raw material (IDR/kg) 8  190   240   500   250  
9 Price of the others waste (IDR/kg) 9  403.13   412.14   300.71   388.13  
10 Output value (IDR) (4) x (6)  824.50   824.50   824.50   824.50  
11 a. Added value (IDR) (11a) = (10) - (8) - (9)  231.38   172.36   23.79   186.38  
 b. Added value ratio (%) (11b) = ((11a)/(10)) x (8)  0.15   0.09   0.01   0.09  

12 a. Direct labor revenue (IDR) (12a) = (5) x (7)  794.41   529.61   529.61   794.41  
 b. Share of direct labor  (12b) = ((12a)/11a) x 100  343.34   307.27   2,226.57   426.24  

13 a. Profit margin (IDR) (13a) = (11)-(8)  231.38   172.36   23.79   186.38  
 b. Rate of profit margin (%) (13b) = ((13a)/(10)) x 100  28.06   20.90   2.88   22.60  

Note:  BAI = Boiler Ash Palm Oil Processing, EFB = Empty Fruit Bunches, CHSW = Cattle Housing Solid Waste, POFC = Palm Oil Fronds Chopper 


