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ABSTRACT 

 

The production of shallots in Demak district in 2019–2023 tends to decline and become less stable, 

mainly due to plant-disturbing organism attacks. Using chemical pesticides to deal with plant-

disturbing organisms can damage soil and cause pest resistance, requiring environmentally friendly 
technologies such as insect light traps. In adopting light trap technology, it is interesting to study 

farmers' decision-making processes and the factors influencing them. We conducted the study in 

January 2024 in Demak District, Central Java, Indonesia, using survey and purposive sampling 

methods to identify factors influencing farmers' decision-making when using light trap technology to 

increase shallot productivity. The sample consisted of 165 farmers using light traps, with primary and 

secondary data. We used Smart-PLS 3.0 software to analyze the variable measurement using a Likert 

scale (1–5). With path coefficients of 0.460, 0.199, and 0.398, respectively, the study indicated that 

internal variables, external factors, and innovation features much influenced farmers' choice to adopt 
light trap technology. With a path coefficient of 0.649, light trap adoption favored agricultural 

productivity, hence driving a 42.1% rise in output. The model was generally good, with significant 

predictive power, with a GoF score of 0.65617 and an R-square value of 0.633. Therefore, this study 

accepts the hypotheses and finds that internal, external, and innovative aspects influence farmers' 

decision to utilize light traps. This study adds essential theoretical and empirical data and clarifies 

how smallholder farmers promote sustainable agriculture by using light traps, therefore lowering the 

usage of chemical pesticides. 

 

Keywords: light trap, productivity, shallot farmer 

 

BACKGROUND 

 

Shallot (Allium ascalonicum L.) is a horticultural commodity with high economic value 

and is essential for people's consumption needs in Indonesia (Atman et al., 2021). Shallots are also 

commercially important in the Amhara region, including the Eastern Gojjam Zone and Ethiopia 

(Yeshiwas et al., 2023). Homemakers favor shallots as a staple ingredient in their dishes, with no 

substitutes (Pangestuti et al., 2022). Aside from Indonesia, Persia classifies shallots as vegetables 

rich in nutritional value and medicinal properties (Bahadorzade et al., 2022). Iran's market demand 

for shallots as a medicinal industry is also strategic (Amiri et al., 2021).  
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The nutritional value and benefits of shallots make this commodity suitable for intensive 

cultivation by farmers (Pangestuti et al., 2022). Ethiopia has enormous potential for cultivating 

horticultural crops in general and vegetables in particular for small-scale and commercial 

production (Yeshiwas et al., 2023). In many parts of Ethiopia, shallots are the most widely 

cultivated bulb crop alternative to shallots (Yeshiwas et al., 2023). When planted with a short 

cycle, shallots exhibit characteristics such as greater disease tolerance and long-term storage with 

proper treatment (Lou et al., 2022). Some of these things make shallots more favorable to farmers. 

Shallot farming can create jobs that contribute to the national economy. The importance of shallots 

leads to potential micro-inflation in Indonesia if the supply is insufficient, especially during non-

harvest seasons or religious holidays. Through the Ministry of Agriculture Policy, the government 

makes various efforts to ensure the availability of shallots throughout the year.  

In 2021, shallot production in Indonesia reached 2.01 million metric tonnes, an increase of 

10.42% compared to 2020 (Badan Pusat Statistik, 2022). Central Java Province is the nation's 

largest producer of shallots, with 546.26 thousand tons. Brebes Regency in Central Java is the 

leading producer, producing 3,410,565 quintals, this was followed by Demak Regency, which 

produced 587,050 quintals in 2021.  

Demak Regency has ranked second only to Brebes Regency as a shallot-producing area in 

Central Java since the 1970s. In 2022, the shallot harvest area will be 6,748 ha, with a total 

production of 510,809 quintals. The shallot-producing center in Demak Regency is located in 5 

sub-districts, namely Mijen sub-district with an area of 3,303 ha, Karanganyar sub-district with an 

area of 1,017 ha, Wedung sub-district with an area of 564 ha, Demak sub-district with an area of 

424 ha, and Dempet sub-district with an area of 321 ha. Demak Regency's potential is very 

supportive of shallot cultivation. Demak Regency has a favorable market share, land suitability, 

and agroecosystems that support optimal growth. However, shallot production in Demak Regency 

during the 2019–2023 period tended to decline, as shown in Figure 1.  

 

Figure 1. Shallot production in Demak district (2019-2023) 

Source: Indonesia Statistics Bureau (2024) 
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The diagram above illustrates the decreasing trend of shallot production in Demak District 

from 2019 to 2023. Primarily due to the attack of plant-disturbing organisms (Pests) (Atman et al., 

2021). The research of Triwidodo and Tanjung (2020) explain that pests like leaf-boring flies 

(Liriomyza chinensis), orong-orong (Gryllotalpa spp.), armyworms (Spodoptera litura), and thrips 

(Thrips tabaci) make it challenging to grow shallots. Farmers use chemical pesticides to deal with 

these pests because they are practical, fast, efficient, and effective. Farmers' belief in the efficacy of 

chemical pest control in Pakistan hinders the adoption of environmentally friendly pest trap 

technology (Khan et al., 2021). Long-term use of chemical pesticides can damage soil, cause pest 

resistance, and negatively affect human health and the environment (Ansoruddin et al., 2021). 

Therefore, we need a more environmentally friendly insect trapping technology to support sustainable 

agriculture in the future. China has utilized light trap technology on its tea plantations. The reflected 

light can attract and kill many pests that can damage the ecology of tea gardens (Bian et al., 2018).  

In Europe, light traps and chrysanthemum greenhouses were also used as environmentally 

friendly pest traps. Light can effectively trap the pest L. rugulipennis in the greenhouse (Tol et al., 

2022). Although very suitable for agriculture due to low input costs, using light traps has a low 

implementation record in developing countries (Khan et al., 2021). Shallot farmers in Brebes 

Regency, Indonesia, have implemented pest traps using insect light trap technology (Enriko et al., 

2024; Suripto and Anton, 2023). Light traps are devices that use light to attract and capture nuisance 

pests, thereby reducing pest populations without harming the environment. Onderstepoort's 220-V 

ultraviolet (UV) light trap effectively captures nuisance pests on South African farms. (de Beer et al., 

2021). Venter et al. (2021) conducted similar research and found that UV lamp traps effectively 

reduce the abundance of Culicoides pests in South Africa. Applying alternative pest control 

technologies is integral in encouraging sustainable agricultural production (Khan et al., 2021).  

Based on previous research, the main discussion focused on using light traps, concentrating 

only on their effectiveness in suppressing insects (de Beer et al., 2021; Venter et al., 2021). Therefore, 

this study explores the psychological and social factors influencing farmers' decision to adopt this 

technology, such as risk perception and level of trust in the technology. Understanding farmers' 

decision to adopt light traps is complex, as many factors influence it (Khan et al., 2021). In this study, 

surveys and interviews were used to understand these factors. Roger Everett's Diffusion of 

Innovations Theory describes five factors influencing technology adoption: relative advantage, 

compatibility, complexity, trial, and visibility (Michler et al., 2018). 

The challenges shallot farmers face in Demak, mainly caused by recurring pest attacks, are a 

significant obstacle in maintaining stable production. Often, farmers opt for chemical pesticides under 

the assumption that they are more efficient and quick in eradicating pests, with little consideration of 

the long-term impacts on the environment and health. These insecticides can cause harm to human 

health, pest resistance, and soil damage. Farmers still rely on chemicals despite their known dangers 

because they are affordable and easy to apply; they usually ignore sustainable solutions such as light 

traps. 

Light traps are an essential and eco-friendly way to tackle this pest problem. As demonstrated 

in European chrysanthemum greenhouses, light traps have successfully captured pests, including 

Lygus rugulipennis, without causing adverse consequences from chemicals. Similar traps have been 

used by shallot farmers in Brebes District, Indonesia, to prove how well they reduce pest numbers. 

The use of UV light traps, such as Onderstepoort's 220-V UV light trap in South Africa, further 

demonstrates the adaptability of this technique in many farming environments. Although light traps 
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have minimal input costs, are environmentally safe, and conform to sustainable farming methods, 

adopting this technology still needs to be improved in undeveloped areas such as Central Java. This 

low acceptance is due to social and psychological factors, including risk perception and trust in the 

new technology. According to Roger Everett's Diffusion of Innovations Theory, several factors 

influence adoption decisions, including relative advantage, compatibility with current practices, 

complexity, and visibility of results. These elements become essential for small-scale farmers with 

limited resources in deciding whether or not they are ready to change from familiar chemical 

approaches. 

The situation in Demak emphasizes the need for focused action to overcome pragmatic and 

psychological barriers to light trap acceptance. To ensure successful light trap adoption, stakeholders 

should raise awareness of the long-term benefits, provide financial assistance or subsidies to make 

the technology cheaper, and offer training to demonstrate the efficacy of the traps in a natural 

environment. Light traps can be crucial in solving the insect problems experienced by shallot farmers 

by bridging the gap between their current methods and sustainable alternatives, thereby supporting 

more sustainable agriculture in Demak and beyond. 

Farmers' considerations include individual capabilities, future constraints, the influence of 

norms and culture, resources, attitudes, or whether they may prioritize subsistence over profitability 

(Llewellyn & Brown, 2020). Decisions made by the group can also influence individual farmers' 

rulings. The interaction between these factors is crucial in shaping farmers' decisions related to their 

agricultural activities. Innovation adoption has been and continues to be fundamental in efforts to 

observe technical changes and impacts on the farm sector in developing countries (Glover et al., 2016; 

Mwinuka et al., 2017; Huffman, 2020).  

This study aims to find solutions to the decline in shallot productivity in the Demak district. 

Farmers have yet to fully adopt light trap technology despite its implementation in the field. Various 

internal and external factors influence farmers' decisions to adopt or not adopt this technology 

(Budiman et al., 2024). This study also aims to identify the influence and significant relationship 

between latent variables (X) and dependent variables (Y). This research employs the diffusion of 

innovation theory to analyse the adoption of light traps by farmers in Demak Regency, Central Java. 

Rogers, 1995 popularised this theory; Rogers, 2003.  

1. Hypothesis 1. Innovation characteristics (X1) significantly affect farmer decision variables (Y1). 

Research by Kaur et al. (2023) states that relative advantage significantly accelerates farmer 

adoption compared to other variables. However, factors such as ease of use and observation also 

have a positive impact. Characteristics of innovations like high relative advantage, compatibility, 

triability, and observability make it easier for people to use the intercropping system (Foguesatto 

et al., 2020). Innovation characteristics, including benefits, price, and compatibility, influence 

farmers' motivation for innovation adoption (Budiman et al., 2024).  

2. Hypothesis 2. Internal factors (X2) significantly affect farmers' decisions (Y1). Khoza et al. (2019) 

found in Gauteng Province, South Africa, that factors like education level, farming experience, 

and age positively influence the decision to participate in the agro-processing program. Higher 

education levels tend to diversify into more advanced renewal sectors. Other studies have 

demonstrated that education level and farming experience influence farmer participation in new 

programs (Herrera et al., 2023; Budiman et al., 2024). The relationship between age and the 

decision to adopt an update is non-linear, i.e., the increasing age of farmers (up to a certain age) 



AGRISOCIONOMICS 
Jurnal Sosial Ekonomi dan Kebijakan Pertanian 

ISSN 2580-0566; E-ISSN 2621-9778 

http://ejournal2.undip.ac.id/index.php/agrisocionomics 

Vol 9 (1): 125-147, March 2025 

 

Factors Influencing Shallot Farmers’ Decision to Adopt Light Traps (Lia et al., 2025) 129 

tends to increase the level of adoption. However, after farmers reach a certain age, the participation 

rate will stagnate (Ngango et al., 2022).  

3. Hypothesis 3. External factors (X3) significantly affect farmer decision variables (Y1). 

Agricultural institutional support plays a vital role in farmer adoption of emission reduction 

innovations (Herrera et al., 2023). External contexts, such as social communities, significantly 

affect farmers' decision-making for adopting sustainable innovations (Torgerson et al., 2023). 

Research by Foguesatto et al. (2020) and Arhin et al. (2024) shows that social dynamics actively 

and significantly guide farmers' decision-making decisions.  

4. Hypothesis 4. The farmer decision variable (Y1) affects farmer productivity (Y2). An individual's 

innovation decision-making process involves five stages: knowledge, persuasion, decision, 

implementation, and confirmation (Rogers, 2003; Teye et al., 2024). Farmers' knowledge and 

perceptions play an intrinsic role in influencing innovation adoption decisions. Farmers' decisions 

to adopt intensification practices affect income increases and productivity improvements 

(Hinojosa et al., 2018).  

 

RESEARCH METHODS 

 

Study Location 

Research for the study was conducted in Pasir, Bantengmati, and Gempolsongo villages in the 

Mijen sub-district of Demak (Figure 2). Following Brebes District in Central Java Province, we 

decided on Demak as the district to apply light trap technology for shallot farming. Within the Mijen 

sub-district, the Pasir, Bantengmati, and Gempolsongo villages were chosen based on their strategic 

importance to shallot growing. These communities show different degrees of light trap technology 

adoption, which enables an all-encompassing study of early adopters and those still opposed to the 

technology. Their geographic and agroecological conditions—land size, resource access, and pest 

challenges—also fit the study's goals by offering various agricultural methods and production levels. 

Targeting farmers who have employed light trap technology was done using a purposive sample 

approach. This approach guarantees that the sample corresponds with the study's aim of identifying 

the elements affecting the acceptance of this particular technology. Focusing on farmers who 

currently use light traps helps us lower sample bias and ensure that the data gathered aligns with 

actual experiences, enhancing our results' validity. 
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Figure 2. Demak Regency Administration Map  

Source: Indonesia Statistics Bureau (2022) 

 

Data Types and Data Collection Techniques 

Data types and techniques: We collected primary data through interviews and direct 

observation using pre-prepared questionnaires. This included information about farmer 

characteristics, land area, farming experience, types of shallots planted, cultivation techniques, 

production, business productivity, and decision-making processes and factors in the 2023 production 

season. We measured internal, external, and innovation characteristics (exogenous variables) and the 

decision to use light trap technology and farm productivity (endogenous variables) using a Likert 

scale with a scoring range of 1 to 5. We obtained secondary data supporting the research from the 

Demak District Agricultural Extension Office (BPP), the Directorate General of Horticulture, the 

Demak District Badan Pusat Statistik, and the Demak District Agriculture Office. Furthermore, the 

sample is determined intentionally (incidental sampling) for farmers who adopt light trap technology 

in shallot farming. The Taro Yamane formula determined the number of samples, with a value of d2 

= 7.5%. Researchers used a sample of 165 shallot farmers who had used light trap technology. 

 

Data Analysis 

The research data were analyzed Structural Equation Model-Partial Least Square (SEM-PLS) 

with SMART PLS 3.0 software to analyze the research data. Smart PLS, a multivariate statistical 

method, simultaneously tests the relationship between variables for prediction, exploration, or 

structural model development (Hair et al., 2019). Without making assumptions about the data 

distribution, PLS-SEM allows you to estimate complex models with numerous building blocks, 

indicator variables, and structural paths. Researchers often recommend this method for prediction 

rather than hypothesis testing, mainly when the sample size is small or the data contains significant 

noise (Ringle et al., 2012; Hair et al., 2019). We chose Smart PLS for analysis because it does not 

require certain assumptions about data distribution and can effectively handle complex models. The 

model used in this study includes the following variables; 1) decision to use light trap technology (Y1 



AGRISOCIONOMICS 
Jurnal Sosial Ekonomi dan Kebijakan Pertanian 

ISSN 2580-0566; E-ISSN 2621-9778 

http://ejournal2.undip.ac.id/index.php/agrisocionomics 

Vol 9 (1): 125-147, March 2025 

 

Factors Influencing Shallot Farmers’ Decision to Adopt Light Traps (Lia et al., 2025) 131 

), knowledge stage (Y1.1 ), persuasion stage (Y1.2 ), decision making stage (Y1.3 ), implementation 

stage (Y1.4 ), confirmation stage (Y1.5 ); 2) farm productivity (Y2 ), land area (Y2.1 ), labor (Y2.2 

), input costs during the growing season (Y2.3 ); 3) innovation character (X1 ), relative advantage 

(X1.1 ), suitability (X1.2 ), complexity (X1.3 ), trial (X1.4 ), observation (X1.5 ); 3) internal factors 

(X2 ), farmer age (X2.1 ), farmer education level (X2.2 ), farming experience (X2.3 ); 4) external 

factors (X3 ), demonstration plots (X3.1 ), extension services (X3.2 ), farmer groups (X3.3 ), and 

government assistance (X3.4 ) (Figure 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Model Fit SEM-PLS Analysis 

Source: Primary Data Analysis (2024) 
 

External Model Measurement 

Measurement models are used to assess the reliability and validity of data (Ringle et al., 2012). 

The scale's internal consistency reliability was measured using Cronbach Alpha and composite 

reliability. All constructs' CA and CR values were more than 0.7, indicating excellent scale reliability. 

We evaluated indicator reliability using the criterion that the loading value should exceed 0.70 (Hair 

et al., 2019). Construct validity includes two fundamental aspects, namely convergent validity and 

discriminant validity. Convergent validity measures the extent to which the construct converges to 

explain the variance of its items, which is determined by the average variance extracted (AVE) (Hair 

et al., 2011). Discriminant validity is the degree to which a construct can be empirically distinguished 

from other constructs in the structural model. This validity is examined using two criteria, namely the 

Fornell-Larcker criterion and the cross-loading criterion (Hair et al., 2019). 

 

Structural Model 

Before assessing the structural model, one should test for collinearity to ensure the 

unbiasedness of the regression results (Hair et al., 2019). Often used to evaluate collinearity, the 

variance inflation factor (VIF) fell between 1 and 4.1, below the threshold of 5 (Hair et al., 2019). 

This indicates that there are no significant collinearity issues. Bootstrapping is a nonparametric 

method that checks the statistical significance of different PLS-SEM results. It was used to look at 
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path coefficients (β), Cronbach's alpha values and R² were assessed through the PLS Algorithm 

(which is essentially a regression series in terms of weight vectors) and Bootstrapping (a 

nonparametric procedure that allows testing the statistical significance of various PLS-SEM results) 

(Ghozali & Latan, 2015).  

This work selected Structural Equation Modelling-Partial Least Square (SEM-PLS) because 

of its robustness to non-normal data and capacity to control complicated models with limited samples. 

For a study including several constructs and indicators, SEM-PLS is perfect since it permits 

simultaneous estimates of several relationships between variables. Nevertheless, SEM-PLS has 

restrictions mainly in that it emphasizes more prediction than theory testing, which can limit the 

capacity to verify theoretical links. Furthermore, SEM-PLS does not offer global goodness-of-fit 

indices like covariance-based SEM techniques, which is a disadvantage in the evaluation of general 

model fit (Hair et al., 2019; Sarstedt et al., 2022; Henseler et al., 2016). The findings produced are 

also highly dependent on data quality. 

 

RESULT AND DISCUSSION 

 

Respondent Characteristics  

This study included several farmer respondents who have used or are currently using the light 

trap technology during Planting Season 3 (MT 3), which runs from June to July. Table 1 presents 

some characteristics of the respondents based on age, education level, length of farming, land size, 

and land ownership status.  

 

Table 1. Respondent Characteristics  

Respondent Characteristics Number (Person) Percentage (%) 

Age (year)   

15 – 54 74 44.85 

>54  91 55.15 

Education Level   

Did not finish school 10 6.06 

Primary School 112 67.88 

Junior High School 24 14.54 

High School 10 6.06 

Higher Education 9 5.45 

Length of Farming (Years)   

< 5 years  2 1.21 

5 - 10 years  13 7.88 

>10 years 150 90.9 

Land Area (Hectares/Ha)   

<0.5 Ha 80 48.48 

0.5 - 1 Ha  61 36.97 

>1 Ha 24 14.55 

Land Ownership Status   

Personal 78 47.27 

Rent 87 52.73 

Source: Primary Data Analysis (2024) 
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Based on primary data in 2024, 74 respondents (44.85%) were in the productive age for 

farming. Age is important for farm productivity because it affects physical abilities and ways of 

thinking about solving problems. Saputro & Sariningsih (2020) state that the productive age of 

farmers is 15–54, and in this age range, farmers are able to provide maximum results. Sholeh et al. 

(2021) support this by stating that people of productive age have more energy than those below or 

above this age range.  

Table 1 reveals that most shallot farmers in Demak District, specifically 112 respondents 

(67.88%), have only completed formal education up to the primary school level. Rogayah & Mala 

(2018), Prasetya & Putri (2019), and Saputro & Sariningsih (2020) indicate that more education is 

needed to support the quality of farmers' human resources. According to farming experience, most 

shallot farmers in Demak district (90.9% of 150 respondents) have more than ten years of experience. 

This experience increases knowledge, skills, and decision-making related to new technologies. 

According to research by Asfiati & Sugiarti (2021), experience encourages openness to innovation, 

but external factors also influence innovation acceptance.  

The size of cultivated land is another essential characteristic. The majority of farmers own 

<0.5 ha (48.48% or 80 respondents), while 36.97% (61 respondents) own 0.5–1 ha, and 14.55% (24 

respondents) own >1 ha. Larger plots of land carry a higher risk of pest attack, prompting the use of 

technologies like light traps to mitigate this risk. However, small-scale farmers also use this 

technology. Private and rented land have different ownership statuses. 52.73% of farmers rent land, 

usually from the village government with an annual auction system, with rental fees ranging from RP 

10,000,000 to RP 15,000,000 per bahu (0.7 ha) per year. The remaining 47.27% cultivate privately 

owned land from inheritance or purchase. 

 

Measurement Model (Outer Model)  

The first step is to check whether the model has convergent validity by evaluating whether 

the loading factor index of each construct meets the validity criteria. Validity was tested using the 

path diagram from Smart PLS 3, and the configuration results are shown in Figure 4. 
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Figure 4. Outer Model 

Source: Primary Data Analysis (2024) 

 

Based on the construct diagram analysis results, all indicators in this study have a correlation 

value above 0.7, indicating that the indicators are valid and accepted for further analysis. The variable 

indicators of innovation characteristics, internal factors, external factors, decision to use light trap, 

and farm productivity have a loading factor above 0.70, according to the validity criteria of Ghozali 

and Latan (2015). However, the correlation value between variables such as innovation characteristics 

with the decision to use light trap is 0.460, internal factors with the decision to use light trap is 0.199, 

external factors with the decision to use light trap is 0.398, and the decision to use light trap with farm 

productivity is 0.649. 

 

Convergent Validity  

The convergent validity test results produce the loading factor value of each indicator and 

construct. Table 2 presents the following output results. 
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Table 2. Outer Loading Factor (Convergent Validity) 

 X1 X2 X3 Y1 Y2 

X1.1 0.929     
X1.10 0.920     
X1.11 0.932     
X1.12 0.775     
X1.13 0.896     
X1.14 0.896     
X1.15 0.935     
X1.16 0.935     
X1.2 0.899     
X1.3 0.928     
X1.4 0.818     
X1.5 0.859     
X1.6 0.837     
X1.7 0.859     
X1.8 0.881     
X1.9 0.878     
X2.1  0.844    
X2.2  0.872    
X2.3  0.894    
X2.4  0.861    
X3.1   0.920   
X3.10   0.918   
X3.11   0.930   
X3.12   0.953   
X3.13   0.942   
X3.2   0.892   
X3.3   0.901   
X3.4   0.919   
X3.5   0.943   
X3.6   0.960   
X3.7   0.837   
X3.8   0.968   
X3.9   0.919   
Y1.1    0.885  
Y1.10    0.892  
Y1.11    0.892  
Y1.12    0.899  
Y1.13    0.895  
Y1.14    0.870  
Y1.15    0.877  
Y1.16    0.877  
Y1.17    0.897  
Y1.18    0.890  
Y1.19    0.883  
Y1.2    0.893  
Y1.20    0.883  
Y1.21    0.894  
Y1.22    0.866  
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 X1 X2 X3 Y1 Y2 

Y1.23    0.895  
Y1.24    0.910  
Y1.3    0.879  
Y1.4    0.878  
Y1.5    0.881  
Y1.6    0.893  
Y1.7    0.882  
Y1.8    0.877  
Y1.9    0.851  
Y2.1     0.974 

Y2.10     0.942 

Y2.11     0.943 

Y2.12     0.962 

Y2.13     0.973 

Y2.2     0.958 

Y2.3     0.941 

Y2.4     0.944 

Y2.5     0.942 

Y2.6     0.957 

Y2.7     0.956 

Y2.8     0.950 

Y2.9     0.949 

Source: Primary Data Analysis (2024) 

 

The statistical analysis results show that all factor loading values exceed 0.70, with the lowest 

loading value of 0.775 and the highest at 0.974. Therefore, each indicator has fulfilled its convergent 

validity. Ghozali & Latan (2015) state that research indicators with a factor loading value > 0.70 are 

considered valid and can proceed to the following analysis stage, which aligns with our results. 

Therefore, we can conclude that the indicators in this study are valid and satisfy the convergent 

validity requirements. 

 

Discriminant Validity Test  

The Discriminant Validity Test results show the Fornell-Lacker Criterium value and AVE 

value for each indicator. The output is presented in Tables 3 and 4. 

 

Table 3. Fornell-Larcker Criterium 

  

External 

Factors 

(X3) 

External 

Factors 

(X3) 

External 

Factors 

(X3) 

External 

Factors 

(X3) 

External 

Factors 

(X3) 

External Factors (X3) 0.924         

Internal Factors (X2) 0.130 0.868       

Innovation Characteristics (X1) 0.129 0.850 0.887     

Light Trap Decision (Y1) 0.483 0.642 0.680 0.885   

Farm Productivity (Y2) 0.445 0.334 0.364 0.649 0.953 

Source: Primary Data Analysis (2024) 
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Based on Table 3, the analysis results show that all constructs fulfill discriminant validity. 

The square root of AVE for the internal factors (0.868), innovation characteristics (0.887), light trap 

decision (0.885), and farm productivity (0.953) variables are each greater than the inter-construct 

correlation value. These Fornell-Lacker Criterium values indicate that the discriminant validity 

requirements have been met, consistent with the findings of Kirana and Mulyana (2022). Thus, these 

results provide confidence that the research model can be effectively applied in decision-making 

related to farm adoption and productivity and in designing more accurate and relevant strategies to 

improve farm efficiency and yield. To see the validity of the differentiators, we can examine the 

square root value of the Average Variance Extracted (AVE), which is recommended to be greater 

than 0.5. Table 4 below presents the AVE values in this study. 

 

Table 4. Average Value of Extracted Variance 

Variables Average Variance Extracted (AVE) 

Innovation Characteristics (X1) 0.787 

Internal Factors (X2) 0.753 

External Factors (X3) 0.853 

Light Trap Decision (Y1) 0.783 

Farm Productivity (Y2) 0.909 

Source: Primary Data Analysis (2024) 

 

Table 3 shows that all variables' AVE values exceed 0.5, with innovation characteristics 0.787, 

internal factors 0.753, external factors 0.853, light trap decision 0.783, and farm productivity 0.909. 

According to Kirana and Mulyana (2022), this indicates that all variables fulfill good convergent 

validity by the standard >0.50, so the research results can be considered reliable for further analysis. 

 

Reliability Test 

The reliability test results indicate that Cronbach's alpha value for each variable, X and Y, is 

more significant than 0.70. The Cronbach's alpha value for the innovation characteristics variable is 

0.982, while the values for internal and external factors are 0.891, 0.986, 0.988 for the light trap 

decision, and 0.992 for farm productivity. The obtained value meets the reliability requirements of 

>0.7, indicating the reliability or consistency of the study's variables (Hair et al., 2019). At this stage, 

the data in the survey can confidently advance to the following analysis, specifically the structural 

model test. In line with Sayyida (2023), after the constructs in the study pass the validity and 

reliability tests, the test can proceed to the structural model test. Generally, the statistical analysis 

reveals a composite reliability value exceeding 0.70, indicating that each variable's composite 

reliability value satisfies the reliability standard. This suggests that the data exhibits consistency, 

stability, accuracy, and high predictive power (Aditya et al., 2024).  

 

Structural Model (Inner Model) 

Path Coefficient 

The statistical analysis results show that each variable in the sample has an original value, 

indicating a positive overall path coefficient value. The following is a more detailed explanation:  
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1. X1 on Y1 has a path coefficient value of 0.460 with a P-value of 0.000. This shows that the effect 

of X1 (innovation characteristics) on Y1 (light trap decision) is positive and significant. 

2. X2 on Y1 has a path coefficient value of 0.199 and a P-value of 0.014. This shows that the effect 

of X2 (internal factors) on Y1 (light trap decision) is positive and significant.  

3. X3 on Y1 has a path coefficient value of 0.398 and a P-value of 0.000. This shows that the effect 

of X3 (external factors) on Y1 (light trap decision) is positive and significant.  

4. Y1 to Y2 have a path coefficient value of 0.649 with a P-value of 0.000. This indicates that the 

effect of Y1 (the light trap decision) on Y2 (farm productivity) is positive and significant. 

 

R-Square  

The statistical analysis results indicate that the R-square value for variable Y1 is 0.633. This 

means that innovation characteristics (X1), internal factors (X2), and external factors (X3) explain 

63.3% of the variation in the light trap decision (Y1). Other variables that are outside the scope of 

this study describe the rest. Also, the R-square value for the Farm Productivity variable (Y2) is 0.421, 

which means that the light trap decision (Y1) is responsible for 42.1% of the variation in farm 

productivity (Y2). Factors beyond the scope of this study cause the remaining variation. Therefore, 

we can conclude that this construction model belongs to the moderate or average category. This aligns 

with the opinion of Firmasyah (2022), which states that the R-square value in the reliability category 

is 0.67, including high; 0.33, including moderate; and 0.19, including weak. 

 

f-Square  

The statistical analysis results show that each exogenous variable's f-square value or effect 

size on endogenous variables ranges from low to high categories. Hair et al. (2019) categorized the 

f-square value into three levels of influence: low = 0.02, medium = 0.15, and high = 0.35. The f-

square value for X1 (innovation characteristics) on Y1 (light trap decision) is 0.160, which falls into 

the medium category. The f-square value for X2 (internal factors) on Y1 (light trap decision) is 0.030, 

which is in the low category. The f-square value for X3 (External Factors) on Y1 (light trap decision) 

is 0.423, which is in the high category. The f-square value for Y1 (light trap decision) and Y2 (farm 

productivity) is 0.726, which is in the high category. 

 

Goodness of Fit Evaluation 

The evaluation of the goodness of fit reveals that the Q-value is greater than 0, precisely 0.489 

for the light trap decision variable (Y1) and 0.380 for the farm productivity variable (Y2). This 

indicates that the model has excellent predictive relevance. So, we can say that the innovation 

characteristics (X1), internal factors (X2), and external factors (X3) are all helpful in predicting the 

light trap decision (Y1) and farm productivity (Y2). A Q² value greater than 0 indicates that the model 

has predictive relevance. According to Hair et al. (2019), the interpretation of the Q² value 

qualitatively is 0 (low influence), 0.25 (moderate influence), and 0.50 (strong influence). The last test 

is to find the Goodness of Fit (GoF)Index value, which is used to validate the overall structural model. 

The GoF value is calculated manually using the following steps: 

 

GoF = √(Average AVE) × (Average R2) 
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GoF = √(
0,787+ 0,753 + 0,853 + 0,783+ 0,909  

5
)× (

0,633+ 0,421

2
) 

GoF = √0,430559 

GoF = 0.65617 

 

The analysis results show that the GoF Index value is 0.65617. This value is included in the 

high category or good fit. According to Syahidah and Aransyah (2023), the interpretation of the GoF 

Index value is divided into three categories: low fit = 0.1, moderate = 0.25, and high = 0.36. 

 

Hypothesis Test 

After testing the data, the next step is to test the hypothesis. Pay attention to the significance 

value, t-statistic, and p-value to decide whether the hypothesis is accepted or rejected. The hypothesis 

is accepted if the t-statistic > 1.96 and p-value < 0.05 (Kirana & Mulyana, 2022). The results of 

hypothesis testing are presented in Table 5. 

 

Table 5. Output of t-Statistic Test 

 t Statistics 

(|O/STDEV|) 
P Values 

Innovation Characteristics (X1) -> Light Trap Decision (Y1) 5.069 0.000 

Internal Factors (X2) -> Light Trap Decision (Y1) 2.471 0.014 

External Factors (X3) -> Light Trap Decision (Y1) 7.051 0.000 

Light Trap Decision (Y1) -> Farm Productivity (Y2) 11565 0.000 

Source: Primary Data Analysis (2024) 

 

The relationship between innovation characteristics (X1) and light trap decision (Y1) has a t-

statistic value of 5.069, which means the t-statistic value> 1.96 and a p-value of 0.000, so that the p-

value <0.05. This indicates that the first hypothesis innovation characteristics have a significant effect 

on the decision to use light trap can be accepted.  

The relationship between internal factors (X2) and light trap decisions (Y1) has a t-statistic 

value of 2.471, which means that the t-statistic value is> 1.96, and the p-value is 0.014, so the p-value 

is <0.05. This shows that the second hypothesis, internal factors have a significant effect on the 

decision to use light trap can be accepted. 

The relationship between external factors (X3) and light trap decision (Y1) has a t-statistic 

value of 7.051, which means the t-statistic value> 1.96 and a p-value of 0.000 so the p-value <0.05. 

This indicates that the third hypothesis external factors have a significant effect on the decision to use 

light trap can be accepted.  

The relationship between light trap decision (Y1) and farm productivity (Y2) has a t-statistic 

value of 11.565, which means the t-statistic value > 1.96 and a p-value of 0.000, so the p-value < 

0.05. This shows that the fourth hypothesis the decision to use light trap has a significant effect on 

increasing farm productivity can be accepted.  
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The Effect of Innovation Characteristics on Light Trap Decisions  

Influence of characteristics of innovation on decision on light trap adoption indicated by a t-

statistic of 5.069 (higher than 1.96) and a very significant p-value of 0.000 (less than 0.05), the results 

of this study unambiguously illustrate that Innovation Characteristics significantly influence the 

choice to deploy light traps. This suggests, in keeping with the first hypothesis, that the more 

developed and dynamic the Innovation Characteristics associated with light traps are, the more likely 

the adoption of this technology in shallot farming is. This result also supports earlier studies, as 

demonstrated by Nugroho & Widiarti (2021), who discovered that innovative characteristics 

favorably influence innovation adoption among university students. In line with that, a study by 

Damayanti et al. (2021) indicated that innovative characteristics like relative advantage, 

compatibility, trialability, and observability of benefits play a crucial role in accelerating innovation 

adoption, including in the framework of green hospitals. More generally, these results contribute to 

the theoretical knowledge of the elements influencing the acceptance of innovation. They show their 

possible use, especially in hastening the spread of green technologies in the agricultural sector. Stated 

differently, making sure that inventions like light traps have significant relative advantages and 

simplicity of use will assist them in being adopted and used on a larger scale, enabling farmers to 

raise yields and efficacy of shallot production. This work provides essential contributions from a 

theoretical and pragmatic standpoint in the field. 

 

Influence of Internal Factors on Light Trap Decisions  

Internal factor variables, such as age, education level, and farming experience, significantly 

affect the decision to use light traps. This is indicated by a t-statistic value of 2.471 (t-statistic > 1.96) 

and a p-value of 0.014 (p-value < 0.05). The higher the value of internal factor variables, the more 

likely farmers are to adopt valuable technologies. Thus, the second hypothesis, stating internal factors 

significantly influence the decision to use light trap is accepted. These results are supported by 

research by Renu & Christe (2018), Khawaja & Alharbi (2021), and Chin (2021) in Nurmelia & 

Lestari (2022), which show that age, as an internal factor, affects investment decisions. Experience 

that increases with age and a higher level of education improves one's ability to evaluate options and 

make profitable decisions. For shallot farmers in Demak, these internal factors play a critical role in 

technology adoption. Age, for example, is significant because older farmers in Demak, with their 

accumulated experience in farming, may have a more nuanced understanding of pest management 

challenges and the benefits of new technologies like light trap. Their extensive knowledge can make 

them more receptive to innovative solutions that promise to enhance their crop yields and reduce pest-

related losses. 

Education level is another crucial factor. Shallot farmers with higher levels of education are 

generally better equipped to comprehend the technical aspects of light trap technology and evaluate 

its potential benefits. This improved understanding enables them to make more informed decisions 

about integrating light trap into their pest management practices. Farming experience further 

influences the adoption of light trap. Experienced shallot farmers in Demak with practical pest control 

knowledge will likely appreciate the value of a technology that offers effective pest management 

solutions. Their hands-on experience allows them to assess the feasibility and effectiveness of light 

trap more accurately, making them more likely to adopt it. In conclusion, understanding the impact 

of internal factors such as age, education level, and farming experience is essential for promoting the 

adoption of light trap technology among shallot farmers in Demak. These factors help explain why 



AGRISOCIONOMICS 
Jurnal Sosial Ekonomi dan Kebijakan Pertanian 

ISSN 2580-0566; E-ISSN 2621-9778 

http://ejournal2.undip.ac.id/index.php/agrisocionomics 

Vol 9 (1): 125-147, March 2025 

 

Factors Influencing Shallot Farmers’ Decision to Adopt Light Traps (Lia et al., 2025) 141 

some farmers are more inclined to adopt innovative pest control solutions, thereby improving overall 

agricultural practices in the region. 

 

Influence of External Factors on Light Trap Decisions  

The study indicates that external factors—such as demonstration trials, extension services, 

farmer groups, and government assistance—significantly influence the decision of shallot farmers in 

Demak to adopt light trap technology. With a t-statistic value of 7.051 and a p-value of 0.000, these 

results confirm that higher values of external factors correspond to a greater likelihood of adopting 

light trap technology, thereby supporting the third hypothesis that external factors significantly 

influence the decision to use light trap in Demak, demonstration trials are crucial in influencing 

adoption decisions among shallot farmers. These trials provide farmers a hands-on opportunity to see 

how light trap works. Farmers gain concrete evidence of the technology's benefits by observing its 

effectiveness in managing pests. Successful demonstration trials can build trust and confidence in 

light trap, making farmers more likely to adopt it widely. Extension services are also vital in Demak. 

Field Extension Officers (in Bahasa called PPL) act as educators, motivators, and facilitators in 

agricultural development. They help farmers understand how to use light trap technology, provide 

necessary training, and offer technical support. Research by Khairunnisa et al. (2021) highlights the 

critical role of PPL in disseminating agricultural innovations. In Demak, active and supportive PPL 

can significantly enhance the adoption of light trap by ensuring that farmers receive the information 

and support they need. Farmer groups in Demak further influence adoption decisions. These groups 

provide a platform for farmers to discuss their experiences with light trap, share successes, and learn 

from each other. Dynamic and active farmer groups can facilitate quicker adoption of new 

technologies by creating a community of practice that supports and encourages the use of light trap. 

Feriadi et al. (2022) found that support from farmer groups impacts the decision to continue using 

new agricultural technologies, which applies to the situation in Demak. 

Government assistance also affects Demak's adoption decisions through policies, incentives, 

or support programs. Government programs that provide subsidies, grants, or other support for 

environmentally friendly technologies like light trap can motivate farmers to adopt these innovations. 

Research by Setiawan et al. (2022) shows that extension approaches involving demonstration plots 

and group meetings make extension activities more diverse and influential. In summary, external 

factors such as demonstration trials, extension services, farmer groups, and government assistance 

are crucial for adopting light trap technology among shallot farmers in Demak. Enhancing the 

effectiveness of these external factors can accelerate the adoption process, leading to improved pest 

management and increased productivity in shallot cultivation in the region. 

 

Effect of Light Trap Decision on Farm Productivity  

The results showed that the light trap decision variable had a significant influence on 

increasing farm productivity, with a t-statistic value of 11.565 (t-statistic > 1.96) and a p-value of 

0.000 (p-value < 0.05). In other words, the higher the decision to adopt light trap, the higher the 

productivity. Thus, the fourth hypothesis, the decision to use the light trap has a significant effect on 

increasing farm productivity is accepted. Using light trap can increase the effectiveness of input costs 

and labor on the land. Hartanto (2022) states that adopting renewal technology, such as social media, 

can reduce promotion and marketing costs and expand market reach. This is in line with the research 

of Sihombing et al. (2023), which shows that increasing shallot productivity depends on the 
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absorption and implementation of selected innovations. Increased productivity from applying 

technology will increase farmers' income and facilitate production activities so that farming families 

can achieve welfare. A similar opinion is also supported by Elvina & Wardhana (2024), who found 

that social media adoption has a positive and significant effect on improving the performance of 

MSMEs.  

For Demak's shallot farmers, light traps directly relate to better harvests. Two pests that can 

substantially lower crop output, armyworms and thrips, are pretty sensitive to shallots. Using light 

traps helps farmers control pests, gradually lowering the need for chemical pesticides. Furthermore, 

Demak shallot farmers can save money commonly paid for buying pesticides and regular spraying of 

laborers. Using farmers' profit margins can also support more sustainable and efficient agricultural 

techniques through reduced input costs. The savings from pest control tools let farmers focus on other 

production areas, such as enhancing irrigation control or soil quality, eventually increasing crop 

yields. Should light trap technology be applied to boost output, Demak's shallot growers would 

likewise be able to produce more. Additionally, it improves local agriculture's sustainability and 

agricultural families' welfare. 

 

CONCLUSION AND SUGGESTION 

 

Research results conclude that innovation's internal, external, and creative aspects greatly 

influence farmers' choice to apply light trap technology. The adoption of this technique considerably 

raises agricultural output. These elements significantly contribute to increasing production efficiency 

and output in shallot farming. Using technology like light trap can help enhance farmer welfare and 

sustainable agriculture effectively. The following policy suggestions are meant to assist these 

conclusions: 

1. The government and affiliated parties must enhance their extension and mentorship initiatives for 

farmers. The main emphasis of this program should be on proving the advantages of light trap 

technology through field demonstrations and valuable seminars. This project can help farmers 

adopt technologies by offering practical expertise and addressing their worries. 

2. The first investment expenses for farmers implementing the light trap can be lowered through 

targeted financial support using economic incentives or subsidies. Grants, low-interest loans, or 

subsidies for technology purchases are three ways this help might appear. 

3. Policies must promote research and development of agricultural technologies since they strengthen 

this field. This covers financing for research institutes and the creation of alliances between 

agricultural extension agencies, technology developers, and researchers. 

4. Creating an enhanced policy framework that generates an environment fit for technology 

acceptance is vital. This might entail streamlining the legal system, giving digital companies tax 

breaks, and laying forth unambiguous rules on technology use. 

Implementing these policies could present difficulties, including farmers' opposition to 

change, insufficient funds, and poor extension systems. Strategies including involving local leaders 

to assist technology adoption, guaranteeing effective resource allocation, and infrastructure 

enhancement investment should be considered to overcome these obstacles. Future studies should 

investigate other elements in adopting technology, including farmers' degree of education, 

information availability, government backing, and social networks. Examining these factors can help 

one grasp the possibilities and obstacles of modern agricultural technologies. This study significantly 
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adds to the theoretical and empirical literature about smallholder farmers' adoption of light trap 

technology to lower chemical pesticide use. Though concentrated in Demak District, Central Java, 

the results apply to other developing areas wishing to raise the welfare of smallholder farmers using 

sustainable farming methods. This study also closes a gap in the literature by pinpointing essential 

elements influencing the acceptance of light trap technology, providing insightful empirical data for 

subsequent studies and policy formulation. 
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