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management that aims to reduce poverty, empower local communities, and improve forest

Keywords conditions. Granting forest area management permits to local communities requires good
agroforestry, carbon stock, business development planning. This study used the business model canvas framework to
farmer, sustainable forest develop a new business model. The result showed that a new business model was developed
management

by considering the benefits of vegetables, arabica coffee, and tree carbon storage as the value
propositions. The customer segments were housewives, restaurant owners, coffee shop
owners, and CO,-emitting companies. The products were distributed through trader networks
and voluntary carbon market mechanisms. Farmers established direct relationships with trader
networks. Revenue streams were derived from the sales of fresh potatoes, carrots, leeks, chilies,
coffee beans, and carbon credits. This business model required an area, irrigation equipment,
farming equipment, seeds, fertilizers, laborers, and tree biomass measuring tools. Key activities
included farming, measurement, and calculation of carbon storage estimates. The partners in
this business model were community organisations and local government agencies. The cost
structures were investment, operational farming, and costs associated with measuring and
calculating carbon storage.

Introduction

Sustainable forest management looks not only at an economic perspective but also at an environmental and
social perspective [1,2]. This paradigm shift is also reflected in policies in Indonesia’s forestry sector [3,4].
Indonesian Government Regulation No. 23 of 2021 on multiple forest businesses is one policy for
implementing multi-forestry business activities, consisting of area utilization, timber, non-timber forest
product utilization, and environmental service utilization to optimize forest areas in protected forests and
production forests.

Social forestry is a key strategy for implementing sustainable forest management at a local level. The
government allocated 12.7 million ha of forest area to be managed by local communities. This strategy aimed
to reduce poverty, empower local communities, and improve forest conditions. Gerlang Asri Social Forestry
Business Group is one of the recipients of the social forestry permit. It was granted because of a tenure
conflict between Gerlang and Banjarnegara farmers. It occurred in the limited production forest area owned
by Perhutani. The permit form is the Forestry Partnership, which allows Gerlang farmers to manage the area
independently. Gerlang Asri Social Forestry Business Group is still classified as a Blue class, where this class is
newly formed and does not yet have a management plan. Therefore, an innovative business development
plan is required to ensure sustainable management. Future forestry management requires diversification
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strategies and the development of innovative activities [5,4]. Business model innovation is needed to increase
economic profit and community welfare, and to help preserve the environment.

Business models have recently been widely discussed among entrepreneurs, managers, and academics. A
business model is a simple description of the elements of value proposition, value creation and delivery, value
capture, and interactions between the elements in a business unit [6]. The business model canvas (BMC) has
been widely used by practitioners and scientists [7,8], making it an ideal foundation for sustainable business
model development [9,10]. Therefore, this study sought to develop a new business model for agroforestry
businesses in the social forestry area of Gerlang Village using the BMC framework.

Materials and Methods

Location and Time

This study was conducted from March to July 2023 in Gerlang Village, Blado District, Batang Regency, Central
Java Province. The main research location was the social forestry area, which is distributed across Wonopriyo
Hamlet and Kradenan Hamlet (Figure 1). Farmer respondents were also people who lived in these two
hamlets.
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Figure 1. Research location.

Data Collection

The approach used in this study was the nine elements of BMC to develop a new business model for forestry
businesses on the social forest area in Gerlang Village. The data were both quantitative and qualitative. Data
were obtained from field observations, questionnaires, in-depth interviews, and forum group discussions
(FGDs). Interviews were conducted with the social forestry division of Pekalongan Timur Forestry
Management Unit, Blado Forest Management Unit Office, Gerlang Asri Social Forestry Business Group, and
100 farmers and communities involved in the forestry business on the social forestry area in Gerlang Village.
The sample size was determined using the Slovin formula for a population of 552 registered farmers. The
sample selection criteria used were registered farmers actively working in social forestry areas. The
questionnaires were adapted to the guiding questions developed by Purnomo and Puspitaloka [11] to explore
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the potential for business development at research sites. The collected data were used to formulate nine
business model elements, including customer segments, value propositions, channels, customer
relationships, revenue streams, key resources, key activities, key partners, and cost structures [12].

Data Analysis

The analytical methods used in this study include area cover analysis, existing business condition analysis,
business development potential analysis with BMC, carbon stock estimation analysis, and financial feasibility
analysis of the formulated business model. Area cover analysis aimed to determine the distribution of
research locations and areas of several cropping patterns applied by farmers. Furthermore, an analysis of the
existing business model was carried out using descriptive qualitative analysis based on the results of field
observations and interviews. The results obtained were in the form of an overview of the forestry business
running in the research location. The next analysis explores the potential for business development based on
the BMC framework. Data from interviews and FGDs were formulated and mapped into nine elements of the
BMC: customer segments, value propositions, channels, customer relationships, revenue streams, key
resources, key activities, key partnerships, and cost structures. The analysis of each element is presented
with the results of primary data processing and is supported by previous studies [13].

Value propositions describe the products and services that generate value for customer segments. Value
proposition is the basis of customer attraction. A value proposition consists of products and services that
support product offerings. This research creates value propositions from commodities found in the research
location, such as vegetable horticulture crops such as potatoes, carrots, leeks, chillies, pine, and Schima
wallicii trees. Because trees in social forestry areas cannot be cut down, the potential carbon sequestration
value is chosen as one of the value propositions.

Estimation of plant biomass using non-destructive techniques or indirect estimation using an allometric
formula. The allometric formula used was adjusted according to the type of plant and diameter found in the
research location. The carbon storage value was estimated from the tree biomass above and below the
ground. The variable used in the formula is diameter at breast height (DBH). The carbon storage value was
calculated by multiplying the total tree biomass by a multiplying factor. The calculation of above and below
ground biomass of pine was calculated using Equation 1 and Equation 2. Then the above and below ground
biomass of S. wallicii was calculated using Equation 3 and Equation 4.

Pine
AGB = 0.0936(D)24324 (1)
BGB = 0.0103(D)?6036 (2)
Schima wallicii
AGB = 0.178(D)?2222 (3)
BGB = exp (-1.0587 + 0.8836 x In AGB) (4)

Where AGB is the aboveground biomass (kg), BGB is the below-ground biomass (kg), and D is the diameter
at breast height (cm) [14].

Then estimating the carbon stock of the trees. According to Ramadhanti et al. [14], at SNI 7724:2011, the
percentage of carbon content in wood, litter, and dead wood was 47%. Then, to estimate the carbon in trees,
use Equation 5.

C=47%xTB (5)
Where C is tree carbon (kg), TB is total biomass (kg), and 47% is the carbon constant according to the SNI
7724:2011.

The next step is estimation of carbon sequestration. To calculate the CO; sequestration, it is necessary to
convert the molecular weight of C to the molecular weight of CO,. Equation 6 is used as follows:

Mr CO2

COz uptake = o) C

(6)

where Mr CO; is the relative mass of the CO; molecules (44), Ar C is the relative mass of C atoms (12), and C
is the carbon mass (kg) [15].
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The last step is calculating the economic value of COzeq sequestration. Based on predictions from the Asia-
Pacific Integrated Model/Computable General Equilibrium (AIM/CGE), the price of carbon is estimated to
reach USS 19 per tonCOaeq. If the exchange rate of USS 1 is equivalent to IDR 14,650, the exchange rate of
carbon sequestration per ton COazeq to rupiah is IDR 278,350 [16].

Customer segments differentiate customers based on similarities in behavior and needs. A product (good or
service) is said to have value if customers or people consume or utilize it. Customers are the most important
aspect of a business. The existence of customers significantly affects the sustainability of a business.
Companies need to group customers based on similarities in behavior and needs to fulfill customer needs
and satisfaction. Channels describe how producers deliver value propositions to customers. One way to reach
customers is to know the commodity supply chain. A supply chain is the integration of processes from
multiple business entities (groups/independents), including the procurement of raw materials, processing
into finished/half-finished materials, and delivery to end users, including agricultural products [17].

Customer relationships describe producer relationships with customers. It can be formed based on
underlying motivations such as customer acquisition, customer retention, and sales boosting (upselling).
Customer acquisition is the company's motivation to acquire new customers, both those who come from
competitors and those who have not previously used the products offered by the company. Customer
retention is a company's motivation to maintain customers so that they do not switch to other producers.
Boosting sales (upselling) is the company's motivation to get customers to buy more of its products.

Revenue flows describe the flow of cash gained from selling the products. There are two types of revenue
streams based on price mechanisms: fixed-price and dynamic price mechanisms. A fixed-price mechanism is
based on static variables including the price list, product features, customer segments, and volume.
Meanwhile, the dynamic price mechanism changes according to the market conditions. The market
conditions that can affect prices include negotiations, yield management, real-time markets, and auctions.

Key resources are the most important for a producer to be able to run its business model. The key resources
owned by the producer will enable it to create and offer value propositions to customers, gain markets, and
generate revenue. Essentially, key resources can be owned entirely by the producer or working with key
parties. Key resources are determined by the form of the business model to be implemented. Key resources
can be human, financial, physical facilities, and intellectual.

Key activities include the main activities performed by a producer to execute its business model. Key activities
are necessary for businesses to create value propositions, gain markets, and earn revenue. Key activities vary
according to the business model implemented. Key partners are other parties that work with producers to
achieve their goals. This block describes the relationships between partners and supplier networks that make
the business model work. Producers establish relationships with partners to reduce risk and obtain resources.
The types of partnerships run by producers include strategic alliances between non-competitors, strategic
partnerships between competitors, joint ventures to develop new businesses, and buyer and supplier
relationships to ensure the availability of resource supplies.

Cost structures include all the costs incurred to run the business model. The cost structure describes the main
costs that support the operation of a business model. The components of the cost structure include the costs
of creating and enhancing value, maintaining customer relationships, and costs to earn revenue. Calculations
of the business model are performed after analyzing key resources, key activities, and key partnerships.

Result

Agroforestry Business in Social Forestry Area

The research site was located in Gerlang Village, Blado District, Batang Regency, Central Java. It is directly
adjacent to Batur District, Banjarnegara Regency, and Central Java. The geographical condition is in a
mountainous area with an altitude of 1,800—2,000 meters above sea level. The area is included in the cool
climate zone according to the Junghuhn Climate classification, with vegetation types of pine and S. wallicii
trees, horticultural plants, arabica coffee, tea, and quinine. Legally, the research site is located in the Terbis
Block, which is a limited-production forest area with social forestry utilization. The total area of the research
site was approximately 206 ha, spread across two hamlets, Wonopriyo and Kradenan (Figure 2). The land
utilizations in both locations were fields of horticultural crops such as potatoes, carrots, leeks, and chilli. There
are also pine, S. wallicii, and arabica coffee.
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Figure 2. Photographs of the research location in the Terbis Block: Wonopriyo Hamlet (a) and Kradenan Hamlet (b).

One of social forestry area utilization is by implementing an agroforestry system. However, this system had
not been implemented by farmers. There were 60% of farmers who had implemented agroforestry. There
were three types of planting patterns found in the location: (1) trees, arabica coffee, and horticultural crops;
(2) trees and horticultural crops; and (3) only horticultural crops. Based on the results of the area cover
analysis using satellite imagery and ground checks, the percentage area of each cropping pattern can be
determined. The area that applied the cropping pattern of trees, arabica coffee, and horticultural crops was
26%. The area with a planting pattern of trees and horticultural crops accounted for 35%. However, those
who only planted horticultural crops amounted to 26%. The remaining 12% were bush and open areas.

Businesses run by farmers in the social forestry area in Gerlang Village have a main value proposition for
horticultural products. Horticulture is the main commodity cultivated for generations by the people of
Gerlang Village. It was a commodity that provided the largest income to farmers. Vegetables can grow well
in aresearch location based on environmental suitability. The farming system applied was traditional farming,
with production activities that include area cultivation, planting, maintenance, harvesting, transporting, and
selling crops. The main resources include areas, huts, irrigation instruments, agricultural equipment, seeds,
fertilizers, and laborers. Production costs included the costs of area cultivation services, procurement of
seeds, fertilizers, pesticides, watering, weeding, harvesting, and transportation services. In transporting
fertilizers and crops, farmers partnered with the Ojek Tani community. The revenue streams from this
business model included fresh potatoes, fresh carrots, fresh leeks, and fresh chilies. These products were
channelled through a network of traders to local markets and markets outside the region. The interactions
or relationships between farmers and traders included obtaining information on crop yields directly by
telephone, obtaining lower prices, and providing capital loans for farming businesses. The customer segment
for this product was those who buy vegetables in local markets or out-of-region wholesale markets. Some
vegetable consumers found in local markets included housewives, food stalls, and restaurant owners.

Analyze Business Development Potential with the BMC

The analysis was conducted by formulating and mapping the data from interviews and FGDs with
stakeholders into the nine elements of the BMC. The analysis was presented together with the results of
primary data processing and was supported by the literature.

Value Propositions

The goal of social forestry area management is to pay attention to environmental factors. The agroforestry
system is an option for area utilization in the social forestry area of Gerlang Village. It consisted of a
combination of timber, coffee, and horticultural crops. This combination was widely applied in rural areas
with the main livelihood of the community being farmers [18—20]. The proposed values of social forestry area
management in Gerlang Village included horticultural crops, such as potatoes, carrots, leeks, chillies, pine, S.
wallicii, and arabica coffee. Horticulture was chosen as the main commodity because it has been cultivated
by the people of Gerlang Village for generations. It was a commodity that provided the largest income to
farmers. Vegetables can grow well in a research location based on environmental suitability. Based on the
interview results, 100% of respondents chose to plant horticulture. The farming business used an
intercropping system that adjusted the planting distance (Table 1) to obtain optimal area utilization.
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Table 1. Plant spacing and number of plants.

Type of commodity

Planting position

Plant spacing (m)

Number of plants

Horticulture

Potatoes Beds 0.5%x0.5 2,585
Carrot Beds 0.25x0.25 5,169
Leek Bed edge 0.25x0.25 2,067
Chilli Area edge 1x1 203
Plantation

Arabica coffee Area 3x3 277
Tree

Pine Area 6x6 69
Schima wallicii Area 6x6 69

Note: Calculation based on 0.25 ha of area; Source: Primary data 2023 (processed).

Based on interviews, many vegetable crops were cultivated by farmers, but the main commodity was
potatoes because of the high economic value in the market. During data collection, the price of potatoes
from farmers reached IDR 10,000-14,000 per kg, carrots reached IDR 3,000—7,000 per kg, leeks reached IDR
5,000 per kg, and chilies reached IDR 7,000 per kg. However, farmers' operational costs for potato cultivation
were high. Therefore, other horticultural crops with lower production costs, such as carrots, leeks, and chilies,
were planted to provide additional benefits to farmers. Carrots were grown as rotation crops, the selling price
in the market was quite good, and the seeding method can be produced by farmers themselves. Leek and
chili were planted as peripheral crops; therefore, maintenance costs were included in the main crop. In
addition, these two commodities can be harvested several times from a single plant. Arabica coffee was
planted in the field at a distance of 3 x 3 m. It was chosen because the economic value of arabica coffee beans
is quite high in the market. In addition, there are far fewer Arabica coffee farmers than robusta farmers. Pine
and S. wallicii trees were chosen because they are commonly found in research locations and grow without
intensive care. Moreover, the presence of these hardwood plants can provide ecological benefits to the
mountainous areas of Gerlang Village. Figure 3 shows the illustration of the planting pattern.

x Pine/Schima wallicii

Chilli ! ) i
- 2 Arabica coffee

g, Potato/Carrot ;

Figure 3. lllustration of the agroforestry model of the social forestry area in Gerlang Village.

The potato variety that was widely planted by farmers was Granola L. This variety has a harvest period of
100-115 days with a potential yield of 5—6 tons 0.25 ha* [21]. Harvested potatoes were divided into several
quality grades. The purpose of quality grading is to separate fruits with similar quality and size. Some grades
of potato products include S-grade, A-grade, B-grade, and C-grade. The S-grade has the best quality with a
large size, smooth fruit skin, and bright yellow color. This grade of potato usually has the smallest percentage
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of the total harvest. A-grade potatoes have the same quality as S-grade potatoes, but are smaller in size. A-
grade potatoes usually have the highest percentage of the total harvest. B-grade potatoes have a quality
below that of A-grade, medium fruit size, and less smooth skin. It usually has almost the same percentage
yield as A-grade. C-grade potatoes have the smallest fruit size. These potatoes were not sold, but stored in
storage huts for 2—3 weeks. These potatoes were used as seedlings for the next planting period.

In addition to potatoes, crop rotation was performed using carrot commodities. The purpose of crop rotation
is to prevent the development of soil disease pathogens and to break the life cycle of plant disease pests
[22,23]. The harvest period for carrots and potatoes is four months. Crop rotation occurred after the first
potato-planting period. The average carrot yield was 3-5 tons 0.25 hal. The grading process was also
conducted on carrot crops for marketing purposes. Carrots with bright orange color, straight and unbranched,
not rotten, and not woody, with a diameter of 3—4 cm and length of 14-20 cm are given A-grade. B-grade
carrots have the same criteria as A-grade carrots but are smaller in size. Carrots that do not meet these
criteria are classified as bulky or damaged carrots.

Intensive agricultural area management with an intercropping system has many benefits, including increased
productivity. Leek and chilli were planted as edge crops. Although only as edge crops, the yields of leeks and
chillies are profitable. The price of leeks reached IDR 5,000 per kg and the price of chillies reached IDR 7,000
per kg. In one cropping period, 1-2 quintals of leeks and 100 kg of chillies can be obtained. Leeks, as an edge
crop, are also useful as growth inhibitors for potato pests [24-26]. Although they do not receive intensive
care, edge crops can provide additional benefits during the waiting period for potato and carrot harvest.

However, Arabica coffee plants are not widely planted by farmers. The coffee plants found in the location
had a tree height of 50 cm from the ground with short-pruned branching. Because of these conditions, few
coffee beans have been produced. Thus, harvested coffee beans are only utilized for farmers’ household
needs. However, because the market potential of Arabica coffee beans is quite good, coffee plants are
proposed to be cultivated. In addition, the presence of coffee plants in sloping social forestry areas is
beneficial as a runoff reducer.

The pine trees on site were mostly 5 and 15 years old. The average diameter of five-year-old pine trees was
3—5 cm. While 15-year-old pine trees had an average diameter of 10-12 cm. The S. wallicii trees at the site
are, on average, five years old with a diameter of 3—5 cm. Most S. wallicii trees come from stem cuttings
made by farmers themselves, so tree growth tends to be uneven. To date, there has been no special use of
S. wallicii and pine trees. Farmers use them only as poles to tie irrigation pipe trunks. Therefore, the potential
value of carbon storage (Table 2) in social forestry areas can be an alternative utilization [18,27].

Table 2. Estimated mean + standard deviation of tree carbon storage on social forestry area in Gerlang Village.

Trees Age group (years) AGB (kg per tree) BGB (kg pertree) C(ton 0.25hal) C(ton hal)

Schima wallicii 5 2.27+£0.22 0.35+0.00 0.20+0.11 0.31+0.03

Pine 5 3.01+0.27 0.42+£0.04 0.18+0.08 0.45%0.04

Pine 15 40.83+£0.14 6.89+0.21 3.33+£1.51 6.23+£0.18
Customer Segments

The customer segment consumes or uses the value proposition created by the producer. The customer
segment of the vegetable farming business in Gerlang Village is classified as an open market, namely,
consumers of the value proposition created can come from anywhere without distinguishing the specific
needs of their customers. Production activities are carried out based on the market demand for vegetables.
Indonesian potato consumption has reached 2.20 kg per capita per year [28]. It has increased by 9% since
2013. Gerlang Village's vegetable products are sent to markets outside the region. S and A grades potatoes
have customers in the Jakarta, Bogor, Sumatra, Kalimantan, Semarang, and Yogyakarta markets. B-grade
potatoes and carrots have customers in local markets such as Batang, Bandar, and Limpung. While C-grade
potatoes are not sold, they are stored and used as seeds in the next planting period. There are specific criteria
for potato seedlings, one of which is the fruit size. The S, A, and B grades are too big for seedling purposes.
The market demand for leeks originates from East Java and Bali. The chillies’ commodities have demand from
the Bandung market.

The emergence of coffee shops in Batang Regency in recent years has opened new opportunities for coffee
farmers to sell their yields. Several coffee shops are located in the natural tourism area of the Blado sub-
district. Based on the results of an interview with one of the largest coffee shop entrepreneurs in Batang
Regency, the coffee beans needed for their businesses reached 85 kg per month. As much as 60% of coffee
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bean needs are still supplied from outside the city, such as Pekalongan and Yogyakarta. Meanwhile, coffee
beans supplied by local farmers come from Tombo and Kembanglangit villages. He said that local coffee bean
production is still relatively low, so they have to buy from outside the area to fulfill their production needs.
The coffee shop owners also said that they were open to partnering with new coffee farmers.

Trees in social forestry are a must presence because the status of the location is forest area, so that the forest
function has to be maintained, although in the form of agroforestry. One of its benefits is their ability to store
carbon. The opportunity to utilize the value of carbon storage is supported by the opening of the carbon
exchange market for Indonesian carbon trading. Therefore, social forestry has the opportunity to participate
in the Indonesian carbon market as a carbon stock provider. Carbon stocks owned by social forestry areas
can be sold in the form of carbon credits [29] through cooperative programs to reduce CO2 emissions.
Cooperation and emission reduction projects were conducted with COz-emitting companies. Energy
companies such as power plants are one example of companies that emit CO,from the use of coal fuel. The
estimated emissions released by power generation companies range from 31.81—99.71 kt per day [30].

One of Indonesia’s power plant companies is Batang Regency. The company, operated by PT Bhimasena
Power Indonesia, has been in operation since August 2022. During its journey, the company’s responsibility
to the community and environment has been shown through the Corporate Social Responsibility (CSR)
program in several villages in Batang Regency [31,32]. An environmental conservation cooperation program
can be established through the CSR program of PT Bhimasena Power Indonesia by involving parties from the
Pekalongan Timur Forest Management Unit and Batang governments. In addition to PT Bhimasena Power
Indonesia, Batang Regency has the Batang Integrated Industrial Estate which has been occupied by several
companies such as PT Nestle, PT KCC Glass Indonesia, PT Unipack Plasindo, and PT Rumah Keramik Indonesia.
The results of an interview with one of the parties from PT Nestle indicated that the company opened up
opportunities to partner with Gerlang Asri Social Forestry Business Group through activities to improve
community welfare or environmental preservation.

Channels

The main obstacle to implementing agroforestry systems is their profitability. In the current economic
system, agroforestry with high biodiversity has difficulty achieving the same level of profitability as
monoculture systems [33]. It reflected in the preference of smallholders to switch from agroforestry to more
profitable monocultures [34]. Therefore, improved product commerciality and integration into rural value
chains are required. One such example is the existence of marketing channels. It describes how producers
deliver value propositions to customers. Marketing channels are several marketing institutions that can
deliver products from producers to consumers. Marketing institutions can consist of traders, middlemen,
retailers, wholesalers, agents, brokers, auction houses, distributors, processors, and credits [17,35].

large
S-grade andA-grade ™  iddlemen —
potatoes, leek, chili

traders in out-of -
town markets

4 =

Farmers — . Arabica coffee ——p DBUSINESS __ _  customers
\ owner
B-grade
potatoes, carrot Retail
small traders in local _# traders

middlemen >  markets

Figure 4. Vegetable and coffee bean supply chains in Gerlang Village.

The trader network in Gerlang Village includes large middlemen, small middlemen, traders in out-of-town
markets, and traders in local markets (Figure 4). S-grade and A-grade potato traders send potatoes to the
out-of-town wholesale market five times a week. One shipment can carry up to seven tons of fresh potatoes.
B-grade potatoes are delivered to the local market every day, with a total of three tons of fresh potatoes in
one delivery. Carrot traders usually deliver 6—7 tons of fresh carrots to the local market every day. Leek
collectors send no less than five tons of fresh leeks to East Java and Bali every day. Meanwhile, chilli collectors
only make deliveries twice a month because of limited harvests from farmers. Vegetable selling price
agreements are determined by transactions between the farmers and traders. Information about the selling
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price of vegetables is spread by word of mouth among farmer groups in Gerlang Village. Based on the data
during the research, the price margin taken by the trader was IDR 500-1,000 per kg. Arabica coffee beans
can be distributed by intermediary traders or directly to coffee shops. The types of coffee beans that can be
distributed by intermediary traders are berries and green beans. Roasted coffee beans can be sold directly
to coffee shops.

The value of carbon storage from trees in social forestry areas can be converted into a carbon sequestration
value (1 tCOz2¢). This value can be exchanged for carbon credits if it passes the verification and validation
processes by an authorized independent institution. Carbon credits are certificates awarded for efforts to
control or reduce carbon emissions [36]. Carbon credits such as the Indonesia Climate Exchange (ICX) can be
traded through carbon exchange markets registered in Indonesia. There are two types of carbon exchange
market: mandatory and voluntary [37]. The mandatory market is the buying and selling of carbon credits,
based on the obligations imposed by the government for national greenhouse gas emission reduction
programs. The voluntary market involves buying and selling carbon credits based on the desire to reduce
greenhouse gas emissions, not because of government policies for greenhouse gas reduction [38]. The
proposed project for carbon sequestration in this business model is a form of voluntary cooperation or CSR
with COz-emitting companies, so the sale of carbon credits can be through a voluntary market mechanism
[29]. The researcher interviewed one of the parties from a multinational company in Batang Regency
regarding its potential for cooperation with Gerlang Asri Social Forestry Business Group. They stated that
they were open to establishing cooperation through CSR programs by submitting proposals to the company.

Customer Relationships

There was no direct interaction between farmers and consumers of fresh vegetables. The relationship
between farmers and middlemen. Farmers with regular middlemen customers will provide information
regarding their yields directly by telephone. Some farmers also receive benefits from their customers in the
form of capital loans for farming. On the other hand, with capital loans, farmers cannot bargain at higher
prices. Thus, most farmers prefer bank loans. Gerlang Asri Social Forestry Business Group can assist in the
form of crop distribution advice into the trader network. Gerlang Asri Social Forestry Business Group can
collect and process farmers' coffee bean yields before they are distributed to customers. Meanwhile, the
emission reduction program is related to COz-emitting companies. In the emission reduction cooperation
project, Gerlang Asri Social Forestry Business Group was assisted by the Forestry Management Unit to provide
periodic reports on the development of trees and carbon storage values to the company. Meanwhile, the
company also provides reduced program costs.

Revenue Streams

The revenue streams were generated from a financial feasibility test of planting scenarios in social forestry
areas using several assumptions. First, the price of goods used in the calculation is the price level at the farm
level at the time of research. Second, the discount rate used is the interest rate from the KUR BRI Wonosobo
of 7% per year. This type of loan is widely used by farmers in Gerlang Village. Third, the period used for future
projections was 20 years. It was determined by considering the value of economic benefits that can be
obtained from each commodity. The economic benefits of vegetable commodities can be harvested after 3—
4 months. The benefit value of Arabica coffee can be obtained every year after the plant reaches the age of
five years. The value of the carbon sequestration benefits of pine and S. wallicii trees can be obtained every
five years. Last, the impact of tree growth on vegetable productivity was not considered because of limited
research time.

The size of the area cultivated by farmers in the social forestry area uses the plot unit. One plot was
approximately 0.25 ha. In one year, potatoes are harvested 2—3 times with an average volume of 1.5-3 tons
in one planting period. Carrots were harvested once, with an average volume of 1.5-3 tons. Leeks can be
harvested up to three to five times per year, with an average volume of 100-200 kg. Chillies can be harvested
2—4 times, with an average volume of 100 kg. Arabica coffee beans can be harvested after the plant reaches
five years of age. Furthermore, harvesting can be performed twice a year with a volume of approximately
139 kg per harvest period. During data collection, the price of potatoes at farmer levels reached IDR 10,000—
14,000 per kg, carrots reached IDR 3,000-7,000 per kg, leeks reached IDR 5,000 per kg, and chillies reached
IDR 7,000 per kg. Meanwhile, arabica coffee beans in the form of green beans reached IDR 50,000 per kg.

The carbon storage value of trees can be converted into carbon credits and sold in the carbon exchange
market. Based on predictions from the Asia-Pacific Integrated Model/Commutable General Equilibrium
(AIM/CGE), carbon prices are estimated to reach USS 19 per ton COazeq. If the exchange rate of USS 1 is

This journal is © Setyadi et al. 2025 JPSL, 15(3) | 416



equivalent to IDR 14,650, then the exchange rate of carbon uptake per ton CO2eq against rupiah is IDR 278,350
[38]. Table 3 shows the list of average sources of income annually received from each cultivated commodity.

Table 3. List of average sources of income annually received from each commodity.

Source of income Amount of income per year (IDR)  Percentage (%)
A. Fresh vegetables
Potatoes 72,105,320 62.20
Carrots 25,236,862 21.77
Leeks 4,120,304 3.55
Chillesi 1,420,897 1.23
Arabica coffee beans 9,246,994 7.98
B.  COaeq uptake value
5 years old Schima wallicii 205,404 0.18
5 years old pine 186,791 0.16
15 years old pine 3,394,202 2.93
Total 115,916,774 100

Note: Calculation based on 0.25 ha of area; Source: Primary data 2023 (processed).

Key Resources

Key resources are those needed to perform key activities in the business model. The key resources required
for farming activities in Gerlang Village are still traditional, such as the use of conventional agricultural tools
and human labor. Key resources owned by farmers to conduct farming activities in the social forestry area of
Gerlang Village include areas, irrigation instruments, huts, agricultural equipment, seeds, fertilizers, and
labor. Estimating carbon stocks from trees requires resources in the form of carbon stock measurement
equipment based on the SNI 7724:2019 [39] on field measurements for area-based carbon accounting.

Key Activities

Key activities in social forestry area management are broadly divided into two types: agricultural area
management and carbon storage value estimation based on the SNI 7724:2019 [39]. The key activities of
agricultural area management include cultivation, planting, maintenance, harvesting, transportation, and
sales. While the activity of estimating carbon storage value for trees consists of three stages, namely the
measurement stage, the calculation stage, and standardization. The procedure used for the activity was
based on the SNI 7724:2019. The verification and validation stages were conducted at an independent
institution. This is important because carbon storage can only be converted into carbon credits if it meets
standards. Therefore, they can be registered and traded on the carbon exchange market.

Key Partnership

Key partners are other parties that work with producers to achieve their objectives. This block describes the
relationships with partners or supplier networks that create the business model. Ojek Tani is a partner of
farmers in transporting fertilizer to the field and crops from the field to the house. The existence of Ojek Tani
can increase the effectiveness of farmers' production activities, and vice versa, as members of the Ojek Tani
community get new jobs in the social forestry area.

Several local government agencies collaborated with Gerlang Asri social forestry business group in social and
environmental programs. Some have provided assistance in the form of plant seeds and the socialization of
farmers' business development. Regional Public Water Company provided Arabica coffee plant seeds to
Gerlang Asri social forestry business group as a program to increase regional coffee production. Food Security
and Agriculture Office planted banyan trees for water conservation in the spring area. However, the programs
ran only once on a small scale. Such cooperation has the potential to develop social forestry businesses if it
can be conducted on a wider scale. Furthermore, to assess the carbon storage value of trees in the social
forestry area, the Social Forestry Division of the Pekalongan Timur Forestry Management Unit is willing to
provide training and assistance in carbon storage value assessment. Therefore, they can become potential
partners for Gerlang Asri social forestry business group in climate change mitigation programs through
agroforestry carbon sequestration.

Cost Structures

The cost structure includes all the costs incurred to run the business model. It describes the main costs that
support the operation of a business model. It required for the business model in the social forestry area of
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Gerlang Village includes investment and operational costs. The investment costs include the costs spent on
the construction of huts, irrigation instruments, agricultural equipment, and biomass measurement
equipment. The amount of investment costs reached IDR 75,687,000. Operational costs consist of area
preparation costs, procurement of seeds, fertilizers, pesticides, watering, weeding, harvesting, and area of
cultivation.

In the farming process, farmers use the services of farm laborers for area cultivation, weeding, and
harvesting. The wage for farm laborers in Gerlang Village is IDR 60,000 per day. In addition to farm labor
services, farmers use transport services to deliver fertilizer to the field and move the yields to the house. The
cost of farm labor for transporting fertilizer is IDR 3,000—7,000, whereas the cost for transporting harvested
crops is IDR 10,000—-20,000. The details of the required operational costs are listed in Table 4.

Table 4. List of farmers’ operational costs.

Operational cost Total (IDR per year) Percentage (%)
A. Preparation
Area cultivation services 6,180,456 12
CM fertilizer 6,489,479 12
Seedling procurement:
Potato 6,180,456 12
Carrot 360,526 1
Leek 2,060,152 4
Chilli 30,902 0
Arabica coffee 1,000,800 2
Timber crops 993,600 2
B. Planting and maintenance
NPK fertilizer 18,541,368 35
Watering 3,893,687 7
Weeding services 1,854,135 3
Pesticide 3,064,476 6
C. Harvesting
Harvesting services 1,236,090 2
Fertilizer transportation 360,527 1
Transportation of harvested products 1,445,853 3
Total 53,692,507 100

The cost structure for estimating carbon stocks consists of measuring and calculating carbon stocks. Tree
biomass was measured after the plants were five years old. Biomass measurement took approximately 10
working days with a total of 30 samples per 0.25 ha. The calculations in Table 5 use the estimated tool
requirements for one worker in one plot of the area. A total of 10 samples representing field conditions were
subjected to laboratory testing. This study used the Gajah Mada University’s laboratory service fees to
prepare the cost structure. After all the measurement processes were completed and the necessary data
were complete, carbon value calculations were performed.

Table 5. List of costs for estimating the carbon storage value of trees on social forestry area in Gerlang Village.

Cost structure Amount (IDR)  Percentage (%)
Biomass measurement equipment
Clinometer 3,000,000 27
Meter 26,000 0
Ring soil sampler 1,000,000 9
Scientific scales 1,500,000 13
Cuttings scissors 50,000 0
Small saw 50,000 0
Plastic sample 61,000 1
Labor 700,000 6
Lab services 1,760,000 16
Calculation and report preparation 3,000,000 27
Total 11,147,000 100

This journal is © Setyadi et al. 2025 JPSL, 15(3) | 418



Discussion

Based on the nine elements of the BMC framework, the business model developed had value propositions in
the form of potatoes, carrots, leeks, chilies, arabica coffee, pine, and S. wallicii carbon stocks. The customer
segments were housewives, restaurant owners, coffee shop owners, and CO2-emitting companies. The
products were distributed through collectors, wholesalers, local market vegetable traders, coffee bean
traders, and voluntary carbon exchange markets. Farmers had direct links with networks of vegetable traders,
coffee bean traders, and CO2-emitting companies. Revenue streams were derived from fresh potato sales,
carrot sales, leek sales, chili sales, coffee bean sales, and carbon credits. This new business model required
key resources, such as land, irrigation instruments, farm equipment, seeds, fertilizer, laborers, and carbon
storage measurement equipment. Key activities included land cultivation, planting, maintenance, harvesting,
transporting, selling, and measuring and calculating carbon storage estimates. The partners in this business
model were Ojek Tani, Regional Public Water Company, Food Security and Agriculture Office, and Pekalongan
Timur Forest Management Unit. The cost structure consisted of investment costs, agricultural farming
operations, and the cost of measuring and calculating the carbon storage estimates. A visualization of the
new business model in the BMC framework is shown in Figure 5.

Key Partners Key Activities Value Proposition Customer Relationships Customer Segments

1.0jek Tani 1.Land cultivation 1.Fresh potatoes 1.Provide harvest information 1. Consumers of fresh potatoes,

2.Regional Public Water Company
(arabica coffee seedlings)

3.Food Security and Agriculture
Office (spring area conservation)
4.Social Forestry Division of the

2.Planting

3.Maintenance

4.Harvesting

5.Transport of fertilizer and crops
6.Sales

2.Fresh carrots
3.Fresh leeks

4.Fresh Chillies
5.Arabica beans

through social media (Whatsapp)
2.Provide lower prices to repeat
customers

3.Provide updates on carbon
storage values of timber stands

carrots, onions, and chillies:
Housewives and restaurant
owners.

2. Consumers of coffee beans:
coffee shops and coffee cafés

6.CO,e sequestration value
Pekalongan Timur Forestry (carbon credit)

Management Unit

Carbon storage measurement and
accounting

around tourist areas in Batang
3. Carbon credit consumers: CO,
emitting industries

Key Resources Channels

1.Cultivation area
2.Irrigation instruments
(reservoirs, diesel, pipeline)
3.Farming tools

1.Collecting traders

2.Vegetable traders in wholesale
markets (Jakarta. Bogor. Sumatra.
Kalimantan. Semarang.

4.Seedlings Yogyakarta)

5.Fertilizer 3.Vegetable traders in the local
6.Labour market (Bandar. Batang. Limpung)
7.Hut 4.Coffee bean trader

8.Carbon stock measurement 5.Carbon exchange voluntary
equipment market

Cost Structure Revenue Streams

1.Land cultivation labour salary 1.Fresh potato sales

2.Seedling 2.Fresh carrot sales

3.Fertilizer 3.Fresh leek sales

4. Watering 4.Fresh chillies sales

5.Pesticide 5.Coffee bean sales (berries, green beans)

6.Weeding labour salary 6.Carbon credit sales
7 Harvesting labour salary

8.Fertiliser and crop transport services salary
9.Carbon stock measurement equipment

10. Carbon stock measurement labour salary

11. Carbon stock accounting labour salary

Figure 5. A proposed BMC for forestry businesses at the social forestry area in Gerlang Village.

Based on the results obtained, it was found that area management in the social area of Gerlang Village was
not optimal. Most farmers cultivated vegetable crops, especially potatoes, as their main commodity.
Meanwhile, management in social forestry areas must pay attention to environmental aspects. Therefore,
the value proposition of the new business model proposed several other commodities, such as arabica coffee
beans and carbon storage from pine and S. wallicii trees. The cropping pattern was organized such that the
optimum spacing of each commodity was considered. Researchers have also adopted the planting culture of
local farmers, namely, conducting a crop rotation system, planting peripheral plants, and conducting their
nurseries. These methods have long been used by farmers to reduce the costs of fertilizers, pesticides, and
seeds. Buckley and Shortle's study in Buxton et al. [40] found that empirical knowledge increased farmers'
awareness of the nutrient value of organic fertilisers, improving the efficiency of planning and resource use
and ultimately reducing the use of chemical fertilisers. Adopting local knowledge is necessary to create a
sustainable system [41]. Similarly, as stated by Buxton et al. [40], all stakeholders, including farmers, need to
be recognized and engaged as equal partners in creating knowledge and innovation. Knowledge networks
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and multi-actor knowledge networks facilitate knowledge exchange and shared learning and generate more
integrated solutions [42].

The presence of pine and S. wallicii trees in the social forestry area of Gerlang Village was necessary for
environmental sustainability. It was recommended that the trees not be cut down because they function in
soil conservation in mountainous areas. Therefore, the potential value of carbon storage was raised for
climate change mitigation projects, such as carbon sequestration. Several researchers researched the
benefits derived from the carbon sequestration value of agroforestry. Farmers in East Africa participate in
schemes that reward adopters of sustainable area management practices, including tree planting [43]. One
example is the International Small Group Tree Planting (TIST) Program, which has been operating in Kenya,
Tanzania, and Uganda since 2005 [44]. TIST calculates the carbon stored in participating members' farms,
sells the carbon through the VCS Standard (Verra), and then pays farmers to plant trees. Since 2005, TIST has
incentivized farmers to plant trees for a variety of goods, services, and carbon sequestration. From 2005 to
2010, TIST member farmers received an incentive from the sale of carbon credits of USS 0.02 per tree [40].
The main challenges related to carbon sequestration revenues include high transaction costs for small
projects, mismatches between community needs and project objectives, and slow and costly approval
processes [45]. However, the advantage is that trees offer multiple benefits with carbon as an additional
benefit. Thus, the area does not have to be taken out of its original use of carbon, and farmers' livelihoods
are not compromised. Moreover, because the cost of carbon sequestration programs is high, agroforestry
systems must be profitable; otherwise, farmers will not sacrifice more profitable cash crops for carbon
sequestration [18].

Collaboration with local government agencies is needed to support the sustainability of farmers' businesses
[46]. Cooperative relationships between farmers and external parties create new opportunities for
knowledge exchange and innovation development [46,31]. Assistance in the form of Arabica coffee plant
seeds can be a commodity that farmers can cultivate. Thus, farmers do not need to spend money to supply
seeds. Other donations in the form of planting banyan trees in the spring area indirectly increase farmers'
knowledge of the importance of preserving the water sources they use for their daily needs. Collaboration
with the Ojek Tani community opens up new employment opportunities for local people. People who do not
have cultivated areas can earn income by delivering fertilizer and yield. Since there has been a change in the
area management system from Community-based Forest Management to Social Forestry, there has been no
structural relationship between Blado Forest Management Unit Agency and the farmer groups. The existence
of climate control projects or carbon sequestration by maintaining the presence of trees in the area opens
up opportunities for new cooperative relationships between farmer groups and the Forest Management Unit.

One of the problems in selling these products is the lack of market access for farmers. Farmers are already
busy with production activities in the field, making it impossible to sell goods directly to consumers. One way
to deliver products to consumers is to understand the commodity supply chain [47]. By knowing the supply
chain, farmers know where their yields can be channelled. In addition, by understanding the supply chain,
farmers can adjust their crops to meet market needs. Farmers sort vegetables to enter wholesale or local
markets. In the existing conditions, the supply chain of coffee bean commodities does not yet exist in Gerlang
Village, and the supply chain of coffee beans is located in nearby villages. After the supply chain of coffee
bean commodities is known, farmers can distribute the harvest of coffee beans in two ways: channelled
through intermediary traders or directly to business actors. The study of the carbon trading market
mechanism helped the researcher look for opportunities to channel the value of carbon storage through
cooperation projects with carbon-emitting companies to enter the voluntary market mechanism [44].

After the value is delivered, there is value capture or receipt of benefits. The different harvest periods of each
commodity cultivated in one plot of area are able to provide sustainable economic benefits [48]. Income from
potato commodities can be obtained every three to four months, worsen in the sixth month, chillies every
four months, and leeks every two to three months. Income from coffee bean commodities can be obtained
after the crop is harvested in the fifth year. Meanwhile, the benefit value from the carbon sequestration
project can be obtained when the trees reach a minimum age of five years. In addition to economic benefits,
the presence of tree crops in the area provides ecological benefits such as soil conservation in mountainous
areas [21,14]. Thus, this proposed business model was expected to help business sustainability in the social
forestry area because its development had considered the existing business model conditions, ecological
conditions, sociocultural conditions of the community, supply chain characteristics, and the latest market
conditions [49,50].
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Conclusions

A new business model was developed considering existing business conditions and was carried out by adding
the beneficial value of arabica coffee and the carbon storage of pine and puspa trees to its value proposition.
The customer segments were housewives, restaurant owners, coffee shop owners, and CO2-emitting
companies. The products were distributed through collectors, wholesale market vegetable traders, local
market vegetable traders, coffee bean traders, and carbon market mechanisms. Farmers had direct
relationships with a network of vegetable traders, coffee bean traders, coffee shop owners, and CO;-emitting
companies. Revenue streams were derived from the sale of harvested potatoes, carrots, leeks, chillies,
arabica coffee beans, and carbon credit. This new business model required key resources such as land,
irrigation instruments, farm equipment, seeds, fertilizers, laborers, and equipment to measure and calculate
carbon storage estimates. The main activities included land cultivation, planting, maintenance, harvesting,
transportation, selling, and measuring and calculating carbon stock estimates. The partners in this business
model were the Ojek Tani community, Regional Public Water Company, Food Security and Agriculture Office,
and Pekalongan Timur Forestry Management Unit. The cost structure consisted of investment costs,
agricultural operational costs, and the costs of measuring and calculating carbon storage estimates.
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