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Introduction
Gambier (Uncaria gambir Roxb.) is a product 
derived from the extraction of twigs and leaves 
of the gambier plant, which is widely cultivated 
in Indonesia, particularly on the island of 
Sumatra, the primary centre of its production and 
export (Widiyarti et al., 2020; Asmarhansyah 
& Hafif, 2021). West Sumatra Province is the 
largest gambier-producing region in Indonesia, 
with a production volume of 8,687 tonnes, 
followed by North Sumatra with 1,509 tonnes, 
Riau with 1,170 tonnes, the Riau Islands with 
333 tonnes, and South Sumatra. Toman Village, 
located in South Sumatra Province, is recorded 
as the only centre of gambier production in 
the region, with a total output of 10 tonnes in 
2020 (DJPKPRI, 2022; Ariyantini et al., 2025). 
Toman Village exhibits unique characteristics 
in gambier (Uncaria gambir Roxb.) cultivation, 
supported by favourable environmental 

conditions, including relatively fertile sandy 
loam soils and a tropical climate characterised 
by high rainfall and warm temperatures. 

Additionally, the local community possesses 
hereditary knowledge of gambier cultivation 
and processing, which helps maintain both the 
quality and sustainability of production. In this 
village, gambier cultivation serves as the primary 
source of livelihood for the local community. 
The industry is predominantly managed at 
the household level using simple techniques 
(Santoso et al., 2021; Yulius & Andelia, 2023). 
Currently, the gambier produced in Toman 
Village is primarily sold as low-quality dried 
sap extract, providing limited economic benefits 
to farmers. Enhancing the price farmers receive 
could significantly improve the prospects for 
developing gambier farming. The utilisation and 
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This research study aims to assess the income and value-added potential of 
gambier agribusiness development in Toman Village, conducted between 
August and October 2023. The study employed a survey method, gathering 
data through questionnaires and in-depth discussions. The sampling was 
conducted using a census method, encompassing the entire population of 
22 gambier farming households. The data was analysed using descriptive 
statistics, and the Hayami method was applied to assess the value added of 
catechin and gambier tea products. The findings indicate that annual income 
from gambier farming was IDR 34,119,017 ha/year, with an R/C ratio of 1.85, 
suggesting a profitable enterprise. The production of 1 kg of catechins requires 
approximately 3 kg of fresh gambier plant material, while 1 kg of gambier 
tea is obtained from 2 kg of dried gambier. These processes yield an added 
value of IDR 1,116,667 for catechins and IDR 100,000 for gambier tea, with 
corresponding profit margins of IDR 1,066,667 and IDR 87,500/kg of output.
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processing of gambier plants have developed, 
including the production of gambier tea. 

Gambier tea is a newly developed product 
derived from dried gambier leaves. As an 
innovative consumable product, gambier tea 
is believed to offer numerous health benefits. 
The high antioxidant content in gambier leaves 
makes it more beneficial for consumption than 
Camellia sinensis tea (Budaraga & Putra, 2023). 
Gambier leaves are rich in flavonoid antioxidant 
compounds, including catechins (7% to 33%), 
pyrocatechol (20% to 30%), and quercetin (2% 
to 4%) (Hernani et al., 2022). Catechins, in 
particular, serve as a critical indicator of gambier 
quality for applications in the pharmaceutical, 
cosmetic, and food industries (Rahman et al., 
2018; Santoso et al., 2022; Mita et al., 2025). 
Due to their potent antioxidant properties, these 
compounds are extensively utilised in health 
supplements and herbal medicines (Rosaini et 
al., 2022). 

Despite Toman Village being a significant 
centre of gambier production in Indonesia, 
gambier plants have not yet been utilised to 
produce gambier tea, and this product remains 
unfamiliar to the public. Developing this 
derivative product holds the potential to enhance 
the added value of gambier plants and create new 
employment opportunities (Hamira et al., 2021). 
Various gambier-derived products developed 
include herbal tea, toothpaste, talcum powder, 
and natural dyes. These products are primarily 
developed in West Sumatra Province (Sofyan 
et al., 2020; Zaadah et al., 2022; Budaraga & 
Putra, 2023).

Added value plays a critical role in 
agribusiness development by enhancing 
welfare through processing, diversification, 
and marketing (Asmah, 2011). It represents the 
difference in commodity value resulting from 
specific processing stages, minus the associated 
expenditures. Transforming gambier plants 
from their primary form into new products 
significantly increases their economic value 
(Whalen, 2019). To understand the profitability 
for farmers, an analysis of the income and added 
value generated from the gambier agribusiness 

development is essential. This study aims to 
evaluate the income and value-added generated 
by the development of the gambier agribusiness 
in Toman Village.

Materials and Methods 
Location and Time of the Study
This research was conducted in Toman Village, 
located in Babat Toman Subdistrict, Musi 
Banyuasin District, South Sumatra Province. 
The village is bordered by the neighbouring 
villages of Bangun Sari and Lubuk Buah to the 
north, Karang Ringin to the south, Kasmaran to 
the west, and Babat to the east. Geographically, 
Toman Village is situated at an elevation of 
15 to 96 m above sea level. The soil in the 
region is predominantly black, sandy, and has 
a gentle slope of approximately 6 degrees. The 
village experiences a tropical climate, with 
annual rainfall ranging from 2,618 to 3,400 
mm distributed over 150 to 160 rainy days per 
year. The average temperature is 26°C. Toman 
Village spans approximately 12,300 hectares, of 
which 76.38% (7,982 hectares) is dedicated to 
agriculture. Within this agricultural area, 1,500 
hectares (18.79%) are allocated explicitly to 
gambier cultivation. The study was conducted 
from August to October 2023. The research 
location is shown in Figure 1. 

Data Collection Methods
This research utilised both primary and 
secondary data. Primary data were collected 
through direct observations using a survey 
method at the research site, supplemented 
by interviews (questionnaire) and in-depth 
discussions. The data gathered focused on 
information relevant to the research objectives, 
specifically regarding the income and value 
added to the gambier agribusiness development 
in Toman Village. In contrast, secondary data 
were obtained from reports published by the 
Directorate General of Plantations and previous 
studies in national and international journals. 
The sampling was conducted using a census 
method, encompassing the entire population 
of 22 gambier farming households. This 
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approach was chosen due to the relatively small 
population, which enabled comprehensive data 
collection from all respondents (Ginting et al., 
2025).

Data Analysis Methods
The data were analysed using descriptive 
methods to assess and illustrate income and 
value added from the gambier agribusiness 
development. The income and value added of 
gambier were calculated using the following 
formulas.

Gambier’s Income
The income of gambier farmers and their 
derivative products can be systematically 
determined by analysing costs, revenues, and 
the revenue-to-cost (R/C) ratio. The total cost 
(TC) is calculated using the formula:

TC = FC + VC
where:

TC	 :	 Total coast
FC	 :	 Fixed cost
VC	 :	 Variable cost

Total revenue (TR) is calculated as:

TR = P x R
where:

TR	 :	 Total revenue (IDR/cultivation area/
year)

P	 :	 Price per unit of product (kg/cultivation 
area/year)

Q	 :	 Quantity of product sold (IDR/kg)

The income of gambier farmers can be 
calculated as:

I = TR – TC
where:

I	 :	 Income (IDR/cultivation area/year)	
TR	 :	 Total revenue (IDR/cultivation area/

year)
TC	 :	 Total cost (IDR)

The revenue-to-cost (R/C) ratio is a key metric 
used to assess the economic feasibility of 
farming activities. It is calculated as follows:

R/C Ratio = 

Figure 1: Research location map

TC
TR
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where:

TR	 :	 Revenue-to-cost
P	 :	 Total revenue (IDR/cultivation area/

year)
Q	 :	 Total cost (IDR)

The decision criteria for the revenue-to-cost 
(R/C) ratio are as follows:

R/C > 1	:	 The farming activity is economically 
profitable, as revenue exceeds the 
total costs. Continuation or expansion 
of the business is recommended.

R/C = 1	:	 The farming activity breaks even, 
meaning revenue equals the total 

costs. The activity is neither 
profitable nor loss-making.

R/C < 1	:	 The farming activity is not 
economically viable, as costs exceed 
revenue. It may be necessary to 
reconsider or improve farming 
practices to increase profitability.

Value-added Analysis
The value-added analysis was conducted to 
quantify the profits generated by stakeholders in 
the gambier agribusiness supply chain (Sikone 
et al., 2022; Padapi et al., 2023). The calculation 
procedure for value-added analysis is shown in 
Table 1.

Table 1: Calculation of value-added analysis by the Hayami method

Variables Value
Output, input, and price 1.	 Output (kg)

2.	 Raw material input (kg)
3.	 Labour input (DWH)
4.	 Conversion factors
5.	 Field labour coefficient (DWH/kg)
6.	 Output price (IDR/kg)
7.	 Labour wage (IDR/DWH)

(1)
(2)
(3)
(4) = (1):(2)
(5) = (3):(2)
(6)
(7)

Profit and revenue (IDR/kg 
raw material)

8.	 Input price (IDR/kg)
9.	 Transaction fees (IDR/kg)
10.	 Output value (IDR/kg)
11.	 a. Added value (IDR/kg)

b. Value-added ratio (%)
12.	 a. Labour income (IDR/kg)

b. Labour incentives (%)
13.	 a. Profit (IDR/kg)

b. Profit rate (%)

(8)
(9)
(10) = (4) x (6)
(11a) = (10) – (8) – (9)
(11b) = (11a)/(10) x 100
(12a) = (5) x (7)
(12b) = (12a)/(11a) x 100
(13a) = (11a) – (12a)
(13b) = (13a)/(10) x 100

Production factor services 
(IDR/kg of raw material)

14.	 a. Margin (IDR/kg)
b. Direct labour income (%)
c. Other input donations (%)
d. Company profits (%)

(14a) = (10) – (8)
(14b) = (12a)/(14a) x 100
(14c) = (9)/(14a) x 100
(14d) = (13a)/(14a) x 100

Note: DWH = Daily human work; IDR: Indonesian rupiah.
Source: Sikone et al. (2022)

The criteria for evaluating the value-added 
ratio are as follows:

A low value-added ratio is defined as < 15%. 

A moderate value-added ratio falls between 15% 
and 40%. 

A high value-added ratio is categorised as > 
40%. 



INCOME AND VALUE-ADDED ANALYSIS 	 45

Journal of Sustainability Science and Management Volume 21 Number 1, January 2026: 41-52

Results and Discussions
Respondent Profiles
The characteristics of the respondents are shown 
in Table 2, categorised by sociodemographic 
factors including age, education level, farming 
experience, number of family members, land 
ownership status, and land area. The majority 
of gambier farmers were aged 30 to 49 years 
old, placing them in the productive age group. 
Most respondents had completed only primary 
education. Additionally, 54.5% of gambier 
farmers had between 21 and 30 years of farming 
experience, indicating a high level of expertise in 

gambier cultivation. According to Kalimuthu and 
Applanaidu (2024), sociodemographic factors, 
such as age, education, land size, and farming 
experience, significantly influence agricultural 
productivity. In Toman Village, all respondents 
reported privately owned land. Most farmers 
owned more than 1 hectare of productive land, 
which contributes to the efficiency of gambier 
farming. Yan et al. (2019) emphasised that larger 
land areas positively impact both agricultural 
productivity and efficiency.

Table 2: Characteristics of respondents

Sociodemographic Frequency Percentage (%)
Age (years old)
20–29 2 9.10
30–49 14 63.6
> 50 6 27.3
Education level 
Primary school 14 63.6
Secondary school 2 9.10
High school 4 18.2
Undergraduate 2 9.10
Farming experience (years)
0–10 2 9.10
11–20 4 18.2
21–30 12 54.5
31–40 4 18.2
Family members (people)
1–3 4 18.2
4–6 14 63.6
7–9 4 18.2
Land status
Own land 22 100
Rent land 0 0
Land area (ha)
< 1.5 2 9.10
1.5–3 16 72.7
> 3 4 18.2

	         Source: Primary data processed (2023)
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Gambier Farmers’ Income
The factors influencing the income of gambier 
farming in Toman Village include fixed costs, 
labour costs, and variable costs. These expenses 
play a crucial role in determining the overall 
income farmers generate. Tables 3 to 5 present 
the values of costs incurred by farmers, while 
Table 6 summarises the calculated income of 
gambier farmers in Toman Village.

Fixed costs are expenses incurred 
periodically and remain constant regardless of 
business volume (Li et al., 2019). Fixed costs 
in this study are shown in Table 3. In this study, 
fixed costs included land clearing, basket, small 
knife, machete, “irap”, “kandul”, slicing knife, 
cauldron, and tray. The fixed costs associated 
with gambier farming activities in Toman 
Village totalled IDR 3,104,618. Land clearing 
represented the highest fixed cost at 69.18% or 
IDR 2,147,727, while slicing knives accounted 
for the smallest fixed cost at 0.64% or IDR 
20,000. The cost of land clearing is influenced 
by the size of the land owned by farmers, larger 
plots require higher expenses. The average 
cultivated land area per farmer in the study was 
approximately 2.7 hectares, which the farmer 

owned. These fixed costs are closely related 
to factors such as land condition, the need for 
heavy machinery, intensive labour, clearing 
and processing activities, and administrative 
costs, associated with permits or regulatory 
compliance.

Variable costs are expenses that fluctuate 
in proportion to changes in production activity, 
increasing with higher activity levels and 
decreasing with lower ones. In this study, variable 
costs included labour expenses, firewood, 
diesel, fertiliser, milling machine rental, and 
“pertalite”, as shown in Tables 4 and 5. The total 
variable costs for gambier farming activities in 
Toman Village amounted to IDR 25,796,365, 
comprising both labour costs and variable costs 
(Khoirunnisa et al., 2023). Firewood represented 
the highest expense at IDR 9,545,455 (51.88%), 
while diesel accounted for the lowest at IDR 
327,273 (1.78%). The traditional production of 
dried gambier extract relies heavily on firewood 
as a fuel during the boiling of gambier leaves, 
which is essential before the grinding and 
pressing stages of extraction.

Table 3: Fixed cost in gambier farming

Description
Depreciation Costs

(IDR/ha/Year) Percentage (%)
Land clearing 2,147,727 69.18
Basket 127,273 4.10
Small knife 190,909 6.15
Machete 120,000 3.87
“Irap” 183,109 5.90
“Kandul” 109,091 3.51
Slicing knife 20,000 0.64
Cauldron 75,000 2.42
Tray 131,509 4.24
Total 3,104,618 100.00

	 Note: ha (hectare): Cultivation area.
	 Source: Primary data processed (2023)
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The results for revenue and income from 
gambier farming in Toman village are shown in 
Table 6. The average annual income generated 
by farmers from gambier farming activities 
was IDR 34,119,017 ha/year, with a revenue-

to-cost (R/C) ratio of 1.85. Since the R/C ratio 
exceeds 1, it indicates that gambier farming is 
economically viable and profitable, with revenue 
exceeding production costs, demonstrating 
significant economic potential.

Table 4: Labour cost of gambier farming

Description
Labour Costs

(IDR/ha/Year) Percentage (%)
Land clearance 1,636,364 22.12
Picker 1,390,909 18.81
Maintenance 1,200,000 16.22
Processor 1,581,818 21.39
Harvester 720,000 9.73
Packer 867,273 11.73
Total 7,396,364 100.00

	 Note: ha (hectare): Cultivation area.
	 Source: Primary data processed (2023)

Table 5: Variable cost of gambier farming

Description
Variable Costs

(IDR/ha/Year) Percentage (%)
Firewood 9,545,455 51.88
Diesel 327,273 1.78
Fertiliser 1,000,000 5.43
Milling machine rental 2,727,273 14.82
“Pertalite” 4,800,000 26.09
Total 18,400,001 100.00

	 Note: ha (hectare): Cultivation area.
	 Source: Primary data processed (2023)

Table 6: Revenue and income of gambier farming

Description (IDR/ha/Year)
Total revenue 63,100,000
a.	 Total production (kg/ha/year) 1,262
b.	 Gambier price (IDR/kg) 50,000
Total cost 28,900,983
a.	 Variable cost 25,796,365
b.	 Fixed cost 3,104,618
Income from gambier farming
Revenue-to-cost (R/C)

34,119,017
1.85

		  Note: ha (hectare): Cultivation area.
		  Source: Primary data processed (2023)
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Value-added
Value-added refers to the increase in economic 
value resulting from transformations during 
the production process (Setiadi et al., 2018). 
Technical factors influencing value added 
included production capacity, the quantity of 
raw materials utilised, and labour requirements. 
Output-related factors encompass product 
pricing, labour wages, raw material costs, and 
other input expenses (Sikone et al., 2022). The 
added value generated by farmers in Toman 
Village is currently reflected in the processing 
of gambier into two products, namely catechins 
as the main product and gambier tea as an 
additional product. These two products are the 
mainstay commodities of the local community 
and have been produced consistently as part 
of the strategy to increase farmers’ incomes 
through the diversification of gambier-processed 
products. The value-added analysis for catechin 

and gambier tea products was conducted for 
each production cycle. Table 7 presents the 
calculated average value added for farmers in 
Toman Village.

The conversion factor directly influences 
the output value (IDR/kg) of the produced 
product (Nasution et al., 2020). To produce 1 kg 
of catechin, approximately 3 kg of raw gambier 
material is required, without any other inputs. 
The output value of catechin was IDR 1,166,667/
kg, yielding a value added of IDR 1,116,667, 
accounting for 95.71% of the total output value. 
Of this value added, labour income accounted 
for IDR 50,000/kg, or 4.48%. In comparison, 
producing 1 kg of gambier tea requires an 
average of 2 kg of dried gambier per production 
cycle, without supplementary materials. The 
output value of gambier tea was IDR 150,000/
kg, resulting in a value added of IDR 100,000 

Table 7: Value added of catechin and gambier tea in Toman Village

Variables Value of 
Catechin

Value of Gambier 
Tea

Output, input, and price 1.	 Output (kg)
2.	 Raw material input (kg)
3.	 Labour input (DWH)
4.	 Conversion factors
5.	 Field labour coefficient 

(DWH/kg)
6.	 Output price (IDR/kg)
7.	 Labour wage (IDR/DWH)

1
3
3

0.3
1

3,500,000
50,000

1
2
1

0.5
0.5

300,000
25,000

Profit and revenue (IDR/
kg raw material)

8.	 Input price (IDR/kg)
9.	 Transaction fees (IDR/kg)
10.	 Output value (IDR/kg)
11.	 a. Added value (IDR/kg)

b. Value-added ratio (%)
12.	 a. Labour income (IDR/kg)

b. Labour incentives (%)
13.	 a. Profit (IDR/kg)

b. Profit rate (%)

50,000
-

1,166,667
1,116,667

95.71
50,000
4,48

1,066,667
91.43

50,000
-

150,000
100,000
66.67
12,500
12.50
87,500
58.33

Production factor 
services (IDR/kg of raw 
material)

14.	 a. Margin (IDR/kg)
b. Direct labour income (%)
c. Other input donations (%)
d. Company profits (%)

1,116,667
4.48

-
95.52

100,000
12.50

-
87.50

Revenue-to-cost (R/C) 2.4 2.4
Note: DWH= Daily human works; IDR: Indonesian rupiah.
Source: Primary data processed (2023)
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or 66.67% of the total output value. Labour 
income from this process was IDR 12,500/kg, 
equivalent to 12.50% of the value added.

The profit from catechin production, 
calculated by subtracting direct labour costs 
from the value-added component, amounted 
to IDR 1,066,667/kg of output, representing 
91.43% of the total output value. The margin, 
defined as the difference between the output 
value and the input cost, was IDR 1,116,667/
kg, of which 95.52% constituted net profit, and 
4.48% represented direct labour income (Cifra 
et al., 2022). In contrast, the value-added profit 
from gambier tea production was IDR 87,500/
kg, equivalent to 58.33% of the total output 
value. The profit margin of IDR 100,000/
kg for gambier tea was comprised of 87.50% 
net profit and 12.50% direct labour income. 
These findings indicate that higher production 
outputs lead to greater value added and 
profitability. Dobson and Chakraborty (2020) 
reported that innovation enhances efficiency, 
increases profitability, and generates broader 
social benefits. Efficient production processes 
further enhance competitiveness and economic 
sustainability for producers.

Conclusions
Gambier farming demonstrates economic 
viability and profitability, with revenue 
exceeding production costs, indicating 
significant economic potential. The average 
annual income of farmers is IDR 34,119,017 
per ha. Furthermore, the processing of gambier 
into value-added products such as catechins 
and gambier tea has demonstrated substantial 
economic benefits. Specifically, the production 
of 1 kg of catechins requires approximately 3 
kg of fresh gambier plant material, while 1 kg 
of gambier tea is obtained from 2 kg of dried 
gambier. These processes yield an added value 
of IDR 1,116,667 for catechins and IDR 100,000 
for gambier tea, with corresponding profit 
margins of IDR 1,066,667 and IDR 87,500/kg 
of output. 

The implications of these findings are 
important for the formulation of local and 
regional policies. Local governments are 
advised to support the development of the 
gambier processing industry by providing 
infrastructure, offering investment incentives, 
and facilitating partnerships between farmers 
and industry players. In addition, training 
and technical assistance programs need to 
be expanded to enhance farmers’ capacity 
in post-harvest processing, agribusiness 
management, and adherence to product quality 
standards. This support is important to ensure 
the competitiveness of gambier products in 
both domestic and international markets. 
More broadly, the development of the gambier 
agribusiness can contribute to strategies to 
increase rural income, create local jobs, and 
strengthen the local resource-based economy. 
Through an integrated approach among the 
agricultural sector, industry, and public policy, 
gambier could be developed as a strategic 
commodity to drive inclusive and sustainable 
economic growth in producing regions.
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