
AGRISOCIONOMICS 
Jurnal Sosial Ekonomi dan Kebijakan Pertanian 

ISSN 2580-0566; E-ISSN 2621-9778 
http://ejournal2.undip.ac.id/index.php/agrisocionomics 

Vol 10 (1): 88-100, March 2026 
 
 

Determinants of Farmers’ Herbicide Use Decisions (Kusumo et al., 2026) 88 

Determinants of Farmers’ Herbicide Use Decisions:  
          Evidence from Jelekong Village, Baleendah District, Bandung Regency, West Java 

 
Rani Andriani Budi Kusumo1*, Yayan Sumekar2, Anne Charina1 

1) Department of Agricultural Socio-Economics, Faculty of Agriculture, Universitas Padjadjaran 
2) Department of Agronomy, Faculty of Agriculture, Universitas Padjadjaran 

Jl. Raya Ir Soekarno Km 21, Jatinangor Sumedang 
*Corresponding author email: rani.andriani@unpad.ac.id 

 
Submitted 26 May 2025; Approved 30 September 2025 

 
ABSTRACT  

 
The use of herbicides for weed control is a common practice in rice farming. A variety of factors 
influences farmers’ decisions to use herbicides. This study aims to analyze the factors affecting 
farmers' decisions to use herbicides in Jelekong Village, Baleendah District, Bandung Regency. A 
quantitative research design was employed using a survey technique. The respondents consisted of 
115 randomly selected rice farmers. Data were analysed using logistic regression and descriptively 
through the top two boxes analysis. The results indicate that cost efficiency is the primary factor 
influencing farmers' decisions to use herbicides. Other significant factors include ease of use, product 
effectiveness, and the size of the cultivated land. Another key finding is that informal social networks 
among farmers play a substantial role in the decision-making process, outweighing the influence of 
extension agents or promotional efforts from herbicide producers. These findings contribute 
theoretically by reinforcing the importance of socio-economic variables, particularly in farmers' 
decisions to use herbicides.  In practice, this finding highlights the need for policy interventions that 
prioritize community-based extension strategies as an effective means of disseminating knowledge 
about herbicide use. These strategies must be integrated into farmers' social networks and tailored to 
their socioeconomic conditions and access to information because these factors significantly impact 
their decisions about herbicide use. 

Keywords: decision making, herbicide, influence, rice farmers 
 

BACKGROUND 
 

Rice is a staple food for most Indonesians, and a key component of national food security. 
Therefore, rice production is an important indicator when assessing the success of the agricultural 
sector and food security at the regional or national level. Increasing rice productivity has broad 
implications for maintaining stable rice supply and prices at the national level. West Java is the third-
largest rice-producing region in Indonesia after East and Central Java, contributing 16.23% to the 
national rice production total (BPS, 2025). Rice is produced in all districts and cities in West Java 
Province, with Bandung Regency contributing around 4 percent of the province's total rice 
production. Rice productivity in Bandung Regency fluctuates annually, ranging from 5.4 to 6.1 tons 
per hectare (BPS Provinsi Jawa Barat, 2025). Jelekong Village, Baleendah Subdistrict, is one of the 
rice-producing areas in Bandung Regency, however, rice productivity in Jelekong Village remains 
below the average rice productivity in Bandung Regency (BPS Kabupaten Bandung, 2023). Farmers 
often face various challenges in rice cultivation, one of which is plant pests and diseases (PPD). Apart 
from pests and diseases, weeds are also potentially harmful because they can inhibit plant growth and 
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productivity (Yurlisa, 2021). Therefore, weed control is an important part of efforts to increase rice 
production. 

Farmers use various strategies to control weeds, ranging from mechanical, biological, and 
chemical methods. One of the most widely used methods is the use of herbicides because it is 
considered more practical and effective compared to other weed control methods (Polansky & 
Guntoro, 2016). The use of herbicides is considered more efficient than other methods because it is 
more efficient in the use of labor and can control weeds in a larger area. However, on the other hand, 
the use of herbicides also poses risks to the environment and human health if not used wisely and 
according to existing recommendations (Espig et al., 2022; Kumar & Singh, 2015; Obiri et al., 2021). 

Based on interviews, it was found that there are differences in the weed control methods used 
by farmers in Jelekong Village. Most farmers (82.10%) use herbicides, while only 17.90% use 
mechanical methods. Previous research has shown that several factors influence farmers' decisions to 
use herbicides.  Some of the factors that are often the most important for small and medium-scale 
farmers include economic factors, such as the price and availability of herbicides. Research by Huang 
et al. (2017) in China and Kumar & Singh (2015) in India, showed that the affordable price of 
herbicides and their availability in the local market greatly influenced farmers' decisions to purchase 
these products. In the context of the cost of controlling PPD, research by Huang et al. (2017) and 
Rahman (2016) showed that labor costs influence farmers' decisions to use pesticides. As labor costs 
increase, farmers tend to choose more efficient and cost-effective PPD control methods, one of which 
is the use of herbicides. 

Regarding farmer characteristics, several studies have shown that age, education level, and 
land area under control also play a role in farmers' decisions about PPD control methods (Ben 
Mohamed et al., 2024; Sharifzadeh et al., 2018; Wu, 2018). Farmers who are younger and have higher 
levels of education tend to be more open to agricultural technology innovations and have better access 
to information on sustainable agricultural practices. In addition, social factors also play a role in 
farmers' decisions, especially in farming communities with strong social ties. The role of agricultural 
extension workers and recommendations from fellow farmers are important factors influencing the 
choice of herbicides used. According to  Effendy et al. (2021) and Espig et al. (2022), social 
interaction and communication among farmers in farming communities have a significant impact on 
farmers' decisions, especially regarding the introduction of new herbicides that are considered more 
effective. This factor is also influenced by farmers' trust in information sources they consider 
trustworthy. 

Over time, research on pest control methods has increasingly incorporated environmental 
considerations. Several previous studies have shown that farmers’ awareness of environmental issues, 
as well as their knowledge and understanding of the environmental impacts associated with chemical-
based pest control, plays a role in their decision-making process (Effendi et al., 2020; Hou et al., 
2020; Ismindarto et al., 2023; Obiri et al., 2021; Sharifzadeh et al., 2018; Surender et al., 2021). 
Farmers who are more aware of the harmful effects of chemical inputs tend to be more selective in 
their herbicide choices, showing a greater preference for environmentally friendly alternatives. 
Farmers are often faced with a wide selection of herbicides available on the market, both synthetic 
chemical-based and more environmentally friendly (Effendi et al., 2020). Farmers' decisions in 
choosing herbicides are not only based on effectiveness in controlling weeds, but are also influenced 
by economic, social and perceived environmental impacts 
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As a peri-urban area, Jelekong Village is undergoing dynamic social, economic, and 
environmental changes, driven in part by expanding access to information. In the context of rice 
production, these dynamics add complexity to understanding farmers’ behavior, especially given the 
varying degrees of access to agricultural information. Currently, limited research has specifically 
examined the complexities of farmers' decision-making regarding herbicide use in rice farming in 
Indonesia. Therefore, it is essential to identify the key factors influencing farmers’ decisions 
regarding herbicide use. This study's integrative approach is novel because it combines economic, 
socio-demographic, and environmental variables to determine farmer behavior. Unlike previous 
studies, which generally highlight factors separately, 

The results of this study are expected to contribute to the theoretical understanding of farmer 
behavior when using agricultural inputs. By gaining a clearer understanding of farmers’ decision-
making patterns, this study aims to provide relevant recommendations for policymakers and 
stakeholders to support the development of more efficient and sustainable agricultural practices. 

 
RESEARCH METHODS 

 
The research was conducted in Jelekong Village, Baleendah Subdistrict, Bandung Regency 

from September to October 2024. The research site was selected based on the consideration that 
Jelekong village is an area with the largest rice production in Baleendah district (BPS Kabupaten 
Bandung, 2024). In addition, there is also an Agricultural Training and Development Research Center 
(SPLPP) of Universitas Padjadjaran, with the consideration that the existence of SPLPP can 
contribute to farmers' access to information, which can encourage farmers to be more selective in 
using various agricultural inputs. 
 This research uses a quantitative design with survey techniques. Quantitative research is an 
approach used to test theories objectively by ascertaining whether there is a relationship between 
variables. This approach views a phenomenon as an objective and measurable social reality (Creswell, 
2014). The data in this study consisted of primary and secondary data. Primary data were collected 
through interviews with key informants, including extension workers and farmer group leaders; in 
addition, primary data was also obtained from interviews with rice farmers. Meanwhile, secondary 
data was obtained from various relevant agencies such as the Central Bureau of Statistics and the 
Department of Agriculture. The population of this study consisted of 160 rice farmers in Jelekong 
Village, Baleendah District, and Bandung Regency. Using Yamane’s formula (Yamane, 1967) as 
follows, with a confidence level of 95%, the required sample size was determined to be 115 rice 
farmers.   

𝑛 =
𝑁

1 + 𝑁(𝑒)!	 

Description:  
𝑛: Sample size 
𝑁:	Population size (160 farmers) 
𝑒 : margin of error  (5%) 

Sampling in this study was conducted using the simple random sampling technique. The sample 
of farmers was selected with the assistance of Microsoft Excel by generating random numbers and 
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selecting the first 115 entries based on the randomized list. 
The dependent variable in this study is herbicide use (with YES and NO categories), while 

the independent variables are farmers' education level, economic factors (price, cost-effectiveness), 
psychological factors (ease of use, product effectiveness, environmental awareness), situational 
factors (cultivated area, availability) (Surender et al., 2021), and social factors (extension agent 
recommendation, promotion, and fellow farmer recommendation) (Espig et al., 2022). The 
independent variables were measured using a Likert scale to assess respondents' opinions on 
statements related to herbicide use decision-making, as described in the table below. 
Table 1. Operationalization of Variables 

Variable Operational Definition Indicator Measurement 
Scale 

Use of Herbicide (Y) Farmers' decision to use 
herbicides 

1: Yes 
0: No 

Dikotomis  

Farmer Education (X1) 
The length of time that 
farmers spend in formal 
education. 

 Year 

Price (X2) Farmers’ perceptions of 
herbicide affordability 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert  

Cost Efficiency (X3) 
Farmers’ perceptions of the 
cost-efficiency of 
herbicide use 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert  

Ease of Use (X4) 
Farmers’ perceptions of the 
ease of herbicide 
application 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert   

Promotion (X5) 
Farmers’ perceptions of 
exposure to herbicide 
promotion or marketing 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert  

Product Effectiveness  
(X6) 

Farmers’ perceptions of 
herbicide effectiveness 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert   

Environmental 
awareness (X7) 

Farmers’ awareness of the 
environmental impacts of 
herbicide use 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert   

Farm Size (X8) Size of rice fields 
cultivated by farmers  Ha 

Availability (X9) 
Farmers’ perceptions of 
herbicide product 
availability 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert   
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Variable Operational Definition Indicator Measurement 
Scale 

Extension (X9) 
Farmers’ perceptions of 
agricultural extension 
services 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert   

Peer farmer 
recommendation (X11) 

Farmers’ perceptions of 
peer recommendations 
regarding herbicide use 

4: Strongly agree 
3: Agree 
2: Disagree 
1: Strongly disagree 

Likert   

 
 Data were analyzed through logistic regression analysis to determine the factors that influence 
farmers' decisions in the use of herbicides in Jelekong Village, Baleendah District, Bandung Regency. 
The regression equation used is as follows: 
 

P (x )  =  e α + β1x1 + β2x2 + β3x3 + β4x4 + …….…….. + β14x14+ ε 
               1 + e α + β1x1 + β2x2 + β3x3 + β4x4 + …….. + β14x14+ ε 

Description: 
P (x) : Using herbicides (yes/no) 
α : Constant                 β : Regression coefficient 
e : Exponent                ε : Error  
X1  : Farmer education   X7  : Environmental awareness 
X2  : Price     X8  : Farm size           
X3  : Cost efficiency    X9  : Availability 
X4  : Ease of use    X10 : Extension 
X5  : Promotion    X11 : Peer farmer recommendation 
X6  : Product effectiveness     

The data were also analyzed descriptively to identify general patterns, validate and 
complement the results of the logistic regression, and to provide a clearer picture of how to provide 
a clearer picture of how the analyzed variables relate to decisions on herbicide use.  For Likert-scale 
variables, the Top Two Boxes (TTB) tabulation method was used to compare the highest two response 
categories “strongly agree” and “agree” as an indicator of positive perception or agreement. For ratio 
scale variables such as education level and farm size, the data were analyzed using cross tabulation 
to facilitate descriptive comparison across respondent characteristics. 
 

RESULT AND DISCUSSION  
 

Interview results show that the majority of farmers (82.10%) rely on herbicides for weed 
control, while only 17.90% use mechanical methods (Figure 1). Farmers usually use herbicides during 
pre-planting and crop maintenance. Results of logistic regression analysis showed that the variables 
of cost, ease of use, effectiveness of herbicides, cultivated area, and recommendations from fellow 
farmers were factors that had a significant effect on farmers' decisions to use herbicides (Table 2). 
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Figure 1. Weed Control Methods 

 
The calculation of incurred costs has a positive effect on the decision to use herbicides, with 

an odds ratio of 4.467. This indicates that farmers who perceive herbicide use as more cost-efficient 
are 4.467 times more likely to use herbicides compared to those who do not (Table 2). The high value 
of the odds ratio indicates a strong tendency for farmers to choose products that provide economic 
benefits proportional to the size of their operation. This is consistent with rational choice theory, 
where farmers act as rational agents who make decisions based on profit-loss calculations to 
maximise their profits. In this perspective, any social action is seen as the result of a conscious choice 
based on individual preferences for the most favourable outcome, taking into account available 
resources, constraints, and information (Coleman, 2013). In this case, farmers consider the use of 
herbicides to be more efficient because it can reduce the need for labour in weeding activities. Studies 
by Huang et al. (2017) in China, Polansky & Guntoro (2016) in Indonesia, and Rahman (2016) in 
Bangladesh also shown that labour availability and wage levels influence farmers' decisions to use 
herbicides. For farmers who use mechanical weed control, they have to pay labour for ngoyos 
(uprooting plants that are considered to interfere with the growth of rice plants). 

Ease of use and effectiveness of herbicides also had a positive effect on farmers' decision to 
use herbicides (Table 2).  This shows that psychologically, farmers tend to avoid products that are 
complicated or difficult to use and the results are effective.  This result is in line with the theory of 
diffusion of innovations proposed by Rogers (2003) that complexity and also relative advantage is 
one of the determining factors in the application of technology. In line with this, Ghadim & Pannell 
(1999); Munguia et al. (2021); and Olum et al. (2020) also explain that technology that is perceived 
as useful and easy to use is more likely to be widely accepted and used. 

 
Table 2. Logistic Regression Analysis Results 

Using 
Herbicides; 

82,10%

Mechanical 
Methods; 17,90%

Variable B Sig. OR 
Farmer education 0,065 0,367 1,082 
Price 0,185 0,324 0,718 
Cost efficiency 1,518 0,001** 4,467 
Ease of use 0,23 0,003** 0,679 
Promotion 0,182 0,117 0,735 
Product effectiveness 1,146 0,025** 2,896 
Environmental awareness 1,278 0,205 0,274 
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Note: ** α = 0,01 

The size of the cultivated area positively influenced the decision of farmers to use herbicides, 
with an odds ratio = 1.972 (Table 2). Consistent with this, the data in Table 3 also show that farmers 
with larger land holdings are more likely to use herbicides. Economically, farmers with larger 
landholdings face greater labor and time efficiency challenges in weed control. Under these 
conditions, the use of herbicides is a more efficient alternative to mechanical weed control, which 
requires more labor and time. This is consistent with the findings of Kassie et al. (2013) and Surender 
et al. (2021) that the use of modern inputs, such as herbicides, increases significantly as land area 
increases due to business efficiency needs. 

 
Table 3. Cross Tabulation of Farm Size and Herbicide Use 

Farm Size Using Herbicides 
(n) 

Not Using 
Herbicides (n) Total (n) % Using 

Small (less than 0,5 Ha) 45 12 57 78,94% 
Medium (0,5-1 Ha) 29 5 34 85,29% 
Large (more than1 Ha) 20 4 24 83,33% 
Total 94 21 115  

 
Peer recommendations also emerged as a significant factor in farmers' decisions to use 

pesticides, with an odds ratio = 1.259 (Table 2), highlighting the influence of the social environment 
on decision making. Farmers consider information from fellow farmers to be more reliable in terms 
of controlling pests. This shows the importance of the social dimension in technology adoption by 
farmers. Farmers tend to rely on interpersonal networks and trust the experience of fellow farmers 
even more than formal sources such as extension workers. This finding confirms the findings of  
Bandiera & Rasul (2006), which show that social interaction and influence from other farmers play a 
key role in the adoption of agricultural innovations in developing countries. 

Consistent with the results of the logistic regression analysis, the results of the top two boxes 
analysis in Figure 2 also show that cost efficiency is an important factor in farmers' decision-making 
processes regarding herbicide use. However, another economic variable, product price, did not show 
sufficient influence on the farmers' decision to use herbicides. This contrasts with the findings of 
Huang et al. (2017) and Kumar & Singh  (2015), both of whom reported that farmers take product 
price into account when deciding to use pesticides This finding provides an important insight: the 
rational choice of farmers in Jelekong Village to use herbicides not only considers cost efficiency, 
but also considers the utility value of the product, which is considered to be higher than the nominal 
price paid. 

Meanwhile, environmental awareness has not been an issue considered by farmers in the 
research location in using herbicides (Figure 2). In contrast to several previous studies that show that 
the higher the farmer's awareness of environmental issues, the farmer tends to choose environmentally 

Variable B Sig. OR 
Farm size 0,008 0,034** 1,972 
Availability 0,598 0,765 0,679 
Extension 1.860 0,215 0,704 
Peer farmer recommendation 0,179 0,027** 1,259 
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friendly methods of controlling plant pest organisms (Effendy et al., 2021; Obiri et al., 2021; 
Sharifzadeh et al., 2018) . This is because farmers still focus on short-term results and production 
efficiency, so that environmental impacts have not been the main consideration in managing farms. 
These results are in line with Pretty & Bharucha (2015) research, which states that environmental 
sustainability is often a secondary priority in subsistence or semi-commercial agricultural practices, 
unless it is directly linked to economic incentives or short-term risks. 

 

 
Figure 2. Results of Top Two Boxes Analysis of Factors Influencing Farmers' Decision                    

to Use Herbicides 
 
 Herbicide availability is also not a determinant in the decision to use herbicides. This is likely 
because such products are generally widely accessible in the study area, making availability no longer 
a differentiating variable in the decision-making process. This finding is consistent with the study by 
Morris et al (1999), which found that availability only becomes an important issue when there are 
barriers in distribution or geographical conditions that cause limited access to agricultural inputs. 

Regarding social factors, the analysis shows that farmers rely more on information from other 
farmers when considering herbicide use than on information from extension agents or herbicide 
company advertisements (Figure 2). Farmers often consider the direct experience of fellow farmers 
to be more relevant and reliable. This demonstrates the strength of informal social ties and networks 
in decision making. Research by  Conley & Christopher (2001) and T. G. Conley & Udry (2010) 
shows that in agrarian societies, local knowledge and social trust play an important role in shaping 
perceptions of the risks and benefits of new technologies, including herbicides. Farmers tend to 
imitate the practices of other farmers who are perceived to be successful, especially those in 
geographical, social or economic proximity. This is also supported theoretically by the diffusion of 
innovations theory proposed by Rogers (2003), where farmers with certain characteristics act as 
opinion leaders who can influence the adoption decisions of other farmer groups. Farmers' decisions 
are not only the result of individual analysis, but also a product of social dialogue and influence in 
their communities. This network forms a collective norm that becomes a reference in determining 
which technologies are worth trying and implementing. 
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Table 4 shows that there is no significant variation in herbicide use trends by education level 
(around 81–82% in all groups). These results align with the findings of the logistic regression 
analysis, which suggests that farmers' education level does not have a major impact on their decision 
to use herbicides. This is consistent with several previous studies suggesting that practical field 
experience and informal learning often play a greater role in farmers' decision-making than formal 
education. In many agricultural contexts in developing countries, farmers acquire knowledge and 
skills primarily through practical experience, peer-to-peer learning, and intergenerational knowledge 
transfer (Asfaw & Admassie, 2004; Sohal et al., 2023; Wang & Zhang, 2025). While formal education 
is generally associated with improved cognitive skills and openness to innovation, in practice, 
decisions about the use of agricultural inputs such as herbicides tend to rely more on observation, 
personal experimentation, and the advice of trusted, experienced peers. Hameed & Sawicka  (2023) 
argue that the impact of formal education on agricultural productivity is highly context dependent 
and often limited in the absence of effective extension services or access to supporting technologies. 
These findings suggest that while formal education can serve as a complementary factor, knowledge 
gained from direct experience remains the primary reference in farmers' daily practices. 
Consequently, training programs and technology dissemination strategies are likely to be more 
effective if they are aligned with local knowledge systems and delivered through participatory, 
experiential learning approaches. 

 
Table 4. Cross-tabulation of Farmers' Educational Level and Herbicide Use 

Educational Level Using Herbicides 
(n) 

Not Using 
Herbicides (n) Total (n) % Using 

≤ 6 years (elementary 
school and below) 23 5 28 82,14% 

7–12 years (secondary 
school) 54 12 66 81,81% 

> 12 years (University) 17 4 21 80,95% 
Total 94 21 115  

 
The results of this study indicate that most farmers choose to use herbicides as a method of 

weed control due to cost efficiency, ease of use, and recommendations from other farmers. However, 
environmental awareness has not yet become a primary consideration in farmers' decision-making 
processes. This suggests an environmental sustainability gap, as the continuous use of chemical-based 
herbicides without considering environmental impacts can lead to long-term risks such as soil 
degradation, water pollution, and weed resistance (Brühl & Zaller, 2021; Kpienbaareh et al., 2023; 
Parven et al., 2025). The tendency of farmers to prioritize short-term economic efficiency over 
environmental impacts poses unique challenges for rice farming systems. These findings align with 
previous research indicating that environmental sustainability is typically a secondary priority unless 
directly linked to economic incentives or short term risks. (Lefebvre et al., 2020; Piñeiro et al., 2020). 

 
CONCLUSION AND SUGGESTION  

The results of this study suggest that social, economic, and situational factors influence 
farmers' decisions to use herbicides. The findings of this study suggest that farmers’ decisions to adopt 
herbicides are influenced by their perceptions of the products' cost-efficiency, ease of use, and effectiveness. 
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Another important finding is that informal social networks among farmers play a significant role in 
disseminating information and in the decision-making process regarding herbicide use.   However, 
this study shows that environmental awareness is not yet a major factor in farmers' decisions about 
herbicide use regarding environmental sustainability issues. 

Environmental changes and the need to maintain farm productivity require farmers to manage 
their businesses more efficiently, including in decisions related to weed control. Based on the findings 
of this study, policy interventions and extension programs should be adapted to farmers' decision-
making patterns and local knowledge systems. Community based extension models should be 
strengthened by involving farmer leaders and farmer social networks. Additionally, environmental 
awareness campaigns should be integrated into extension activities to emphasize the long-term 
impacts of excessive herbicide use and promote environmentally friendly alternative methods. Input 
subsidy programs or incentive schemes could encourage the adoption of environmentally friendly 
weed control technologies. Aligning policy design with farmers' social and economic realities can 
lead to more effective, sustainable weed management. 
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