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ABSTRACT  
 

Farm roads are essential infrastructure that support agricultural business activities by 
improving access and transportation efficiency. This research aims to assess the impact of 
farm roads on agricultural productivity and to explore the related challenges and 
opportunities in Banjarnegara Regency. The study employs both primary and secondary 
data, with primary data collected through survey methods. Respondents were rice farmers 
from eight sub-districts in Banjarnegara Regency, providing diverse insights into local 
farming conditions. The data were analyzed using the Wilcoxon test. The findings reveal a 
significant difference in farmer productivity prior to and following the construction of Farm 
Roads. The majority of respondents (60.34 percent) experienced an increase in productivity, 
indicating the presence of farm roads in Banjarnegara Regency has a beneficial effect on the 
local agricultural community. However, 13.79 percent of respondents reported a decline in 
productivity, while 25.87 percent had no change in productivity. The challenges and 
potential related to Farm Roads in the surveyed areas are largely representative of those in 
other areas of Banjarnegara Regency. This issue warrants attention from relevant local 
government agencies, as adequate Farm Roads are essential for farmers. These roads are not 
only vital for accessing farmland but also for transporting agricultural inputs and harvests. 
Improved access and transportation can significantly enhance agricultural productivity in 
Banjarnegara Regency. 
 
Keywords: Agricultural Infrastructure, Agricultural Sector, Farm Roads, Farmer 
Productivity 
 

BACKGROUND 
 

Farm Road (Jalan Usaha Tani, or JUT) is a critical infrastructure for agricultural activities 
(Lestari et al., 2023; Makbul et al., 2019; Rendrarpoetri et al., 2024). The presence of Farm Roads 
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facilitates agricultural operations, ultimately contributing to the improvement of farmers' welfare 
(Jimoh et al., 2024; Lei & Yang, 2024; Liu et al., 2025). Farm Road is characterized as a rural pathway 
situated amidst rice paddies, typically measuring between 2 to 2.5 meters in width, with its length 
adapted to the specific local conditions and resources available (Dinas Ketahanan Pangan dan 
Pertanian Kabupaten Bojonegoro, 2019). 

The establishment of Farm Road represents a strategic initiative aimed at advancing agricultural 
areas, with the expectation that these roads will streamline the distribution of agricultural products 
(Haque et al., 2024; Ohashi et al., 2024; Puška et al., 2024). The direct impact of these roads includes 
fostering the economic growth of farmers, while indirectly benefiting regional development. 
Additionally, the existence of Farm Road frequently results in a rise in the value of nearby land. This 
is related to the conversion from agricultural to non-agricultural uses (Saqib et al., 2024, 2024; S. 
Wang et al., 2025). These roads can stimulate the growth and development of other built-up land 
functions. In this context, government policies are necessary for the implementation and oversight of 
Farm Road to control land-use conversion (Ercan, 2024; Nie et al., 2024; Wei et al., 2025). If this 
issue is left unchecked, it could threaten the long-term viability of the agricultural sector in that area 
(Suminar, 2018). 

The availability of farm roads, which facilitates smoother farming operations, is anticipated to 
enhance agricultural productivity (Raihan et al., 2024; Sethi et al., 2024; Yamashita et al., 2024). This 
improvement supports broader initiatives to increase agricultural output in Banjarnegara Regency, 
located in Central Java Province. Banjarnegara Regency has made significant progress in improving 
Farm Roads and supporting facilities, which has positively impacted agricultural activities. Farm 
Roads are strategic infrastructure that is greatly needed by farmers in Banjarnegara Regency to 
support the smooth running of agricultural activities, from the distribution of production facilities to 
the transportation of harvested produce. However, further development is needed to ensure all farmers 
have access to reliable infrastructure to optimize agricultural productivity.  

Based on data from Department of Agriculture, Fisheries and Food Security of Banjarnegara 
Regency in 2023, the Banjarnegara Regency Government built 33 Farm Roads spread across several 
sub-districts in Banjarnegara Regency. The length of Farm Roads in each village ranges from          
344-519 meters. Batur District has the largest number of Farm Roads in Banjarnegara Regency. Batur 
District is located in the northern part of the mountainous area and the majority of its area is 
agricultural land and plantations that require Farm Roads. Farm Roads are needed to facilitate the 
transportation of agricultural production facilities and agricultural products and facilitate community 
activities. In 2025, the Banjarnegara Regency Government plans to build Farm Roads in 48 
agricultural areas in Banjarnegara Regency. With the increasing number of Farm Roads, it is hoped 
that agricultural activities in Banjarnegara Regency can run smoothly. 

The agricultural sector serves as a major contributor to the Gross Regional Domestic Product 
(GRDP) of Banjarnegara Regency. According to data from the Central Statistics Agency of 
Banjarnegara Regency, the agricultural sector contributed 30.58% to the GRDP in 2020. In the 
following years, its share slightly declined to 29.88% in 2021 and 29.56% in 2022. The agricultural 
sector's contribution differs considerably from that of the manufacturing sector, which ranks second 
in terms of contribution to Banjarnegara Regency’s GRDP. The manufacturing sector contributed 
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15.16% in 2020, and 15.56% and 15.73% in 2021 and 2022, respectively (Badan Pusat Statistik 
Kabupaten Banjarnegara, 2023). 

The agricultural production data for Banjarnegara Regency encompasses the yields of food 
crops. Table 1 presents the agricultural production of food crops in Banjarnegara Regency. 

 
Table 1. Agricultural Production of Food Crops in Banjarnegara Regency (in Tons) 

Year Rice Corn Cassava Sweet Potato Soybeans Peanuts 
2018 
2019 
2020 
2021 
2022 

154,288 
170,542 
171,146 
169,204 
171,559 

52,943 
50,645 
63,108 
51,950 
40,132 

79,007 
84,910 
102,655 
130,274 
124,402 

2,020 
2,139 
2,268 
3,047 
2,991 

2,958 
661 
838 
635 
356 

1,287 
583 

9,890 
1,404 
1,113 

Source: Banjarnegara Regency Central Statistics Agency, 2023 
 

As shown in Table 1, rice is the primary agricultural crop in Banjarnegara Regency. Rice 
production leads the rankings, with cassava production in second place and corn production in third. 
During the 2018-2022 period, the production of rice and other food crop commodities experienced 
fluctuations. In this regard, efforts are needed to establish cooperative partnerships or collaborations 
between farmers and agricultural input providers, provide counseling on proper farming practices, 
and improve agricultural infrastructure, including the development of Farm Roads (Mapiye & Dzama, 
2024; Mihret et al., 2025; Sanusi et al., 2025). 

The beneficial effect of Farm Roads on boosting agricultural productivity is illustrated by a 
study conducted by Windani & Sukmawati (2023). Their study demonstrates that the development of 
farm roads has a positive effect on agricultural productivity among farmers in Dangiang Village, 
Garut Regency. The rise in productivity among farmers is linked to how Farm Road aids in the 
transportation of agricultural inputs and outputs (Adamopoulos, 2025; Z. Wang et al., 2024; Zhang 
et al., 2024).  

Studies specifically focused on Farm Road remain relatively limited. Most studies have not 
exclusively examined Farm Road, instead broadly addressing agricultural infrastructure. Previous 
studies, such as those conducted by Ishak et al. (2019) as well as Melati & Mayninda (2020), fall into 
this category. The study by Ishak et al. (2019) revealed that the presence of rural infrastructure fosters 
the growth of agricultural regions in the Oba Tengah Sub-district of Tidore Islands City, North 
Maluku Province. These findings align with those of Melati & Mayninda (2020), whose study 
emphasized the need for local governments to consistently focus on improving farmer productivity 
in East Java Province by providing adequate agricultural infrastructure. 

The findings from studies on agricultural infrastructure conducted in Indonesia align with 
studies carried out abroad. Among these studies are those conducted by Ebewore (2021) and 
Benavides (2021). Ebewore (2021) study indicates the necessity of infrastructure improvements to 
enhance agricultural production in Nigeria, while Benavides (2021) shows that advancing rural 
infrastructure has a notable effect on agricultural productivity in China. 

Previous studies have predominantly concentrated on examining the relationship between rural 
infrastructure, particularly roads, and the productivity of farmers in specific regions. These studies 
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have provided valuable insights into how road development can affect agricultural output, but often 
focus on a singular aspect of the issue. In contrast, this research goes beyond merely assessing the 
impact of farm roads on farmer productivity in Banjarnegara Regency. It also delves into the broader 
challenges and potential opportunities that the presence of farm roads presents for farmers in the area. 
By exploring both the positive and negative aspects of farm road infrastructure, to provide a more 
comprehensive understanding of the role of farm roads in agricultural development. 

The findings are expected to offer valuable recommendations for local policymakers and 
government authorities involved in the management, maintenance, and enhancement of farm road 
infrastructure in Banjarnegara Regency. Furthermore, the results may serve as a foundation for 
strategic decision-making concerning the expansion or further development of farm roads in the 
region, ensuring that infrastructure investments are aligned with the needs of the farming community 
and support sustainable agricultural growth. 
 

RESEARCH METHODS  
 

This study employed a quantitative research approach, characterized by the systematic 
collection of structured data using measurement tools such as questionnaires or organized 
observations. This method facilitates the acquisition of standardized and accurate data, which can be 
statistically analyzed to produce objective and measurable results. Through this approach, the study 
aims to obtain a clear understanding of the impact of the examined factors and to identify potential 
relationships or patterns among the relevant variables (Gunasena et al., 2024; Lim, 2024). This 
research employed survey responses from participants and applied statistical techniques for analysis. 
This research was conducted from May 2024 to August 2024. 

The data utilized in this study were obtained from both primary and secondary sources. Primary 
data consisted of reports provided by individual farmer respondents regarding their agricultural 
production output, the land area per farmer respondent, as well as the challenges and benefits 
associated with the Farm Road in Banjarnegara Regency. The indicator of agricultural production 
output is volume of agricultural production produced by each farmer (the unit is tons), while the 
indicator of land area is the area of agricultural land owned by each farmer (the unit is hectares). 
Agricultural production output data and land area data are used to calculate farmer productivity. 
Secondary data encompassed information on the agricultural sector's contribution to the Gross 
Regional Domestic Product (GRDP) of Banjarnegara Regency, as well as the manufacturing 
industry's share in the GRDP. The study also included data on food crop production in Banjarnegara 
Regency.  

The survey was conducted to gather the necessary primary data and information. Respondents 
in this study were rice farmers from several sub-districts: Purwanegara (represented by farmers from 
Kalipelus and Danareja villages), Bawang (represented by farmers from Majalengka and Masaran 
villages), Wanadadi (represented by farmers from Kasilib and Kandangwangi villages), Madukara 
(represented by farmers from Gunung Giana and Dawuhan villages), Punggelan (represented                       
by farmers from Sawangan and Sidarata villages), Karangkobar (represented by farmers from 
Sampang and Ambal villages), Pagentan (represented by farmers from Metawana and Kalitlaga 
villages), and Kalibening (represented by farmers from Kertosari village). The selection                                    
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of respondents for this study was carried out based on recommendations from Planning, Research, 
and Development Agency of Banjarnegara Regency and Department of Agriculture, Fisheries, and 
Food Security of Banjarnegara Regency. The recommendation is that the survey areas represents both 
highland and non-highland areas in Banjarnegara Regency. A total of 116 respondents from seven 
different sub-districts participated in the study, ensuring a diverse representation of the local farming 
community. The chosen survey locations were strategically selected to include sub-districts from 
highland and non-highland areas in Banjarnegara Regency, providing a comprehensive overview                   
of the agricultural landscape across various geographical areas. Initially, 15 respondents were planned 
for each sub-districts. However, due to field limitations, data were only obtained from 116 
respondents for a total of 8 sub-districts. The study utilized secondary data obtained from the Central 
Statistics Agency of Banjarnegara Regency, which was accessed through their official website                         
to ensure the data's accuracy and reliability. 

This study aims to investigate the influence of farm road infrastructure on agricultural 
productivity among farmers in Banjarnegara Regency. In addition, the research explores the 
challenges faced by farmers in relation to road access and identifies potential opportunities that can 
be leveraged through improved rural infrastructure. The evaluation is conducted by analyzing changes 
in productivity before and after the development of farm roads, thereby providing a comparative 
perspective on their impact (Acheampong et al., 2018; Gebru et al., 2020). To evaluate the extent of 
this influence, the study employs a quantitative approach that involves measuring and comparing 
productivity levels at two distinct points in time—before and after the construction of farm roads. 
The concept of farmer productivity is operationalized using a standard formula, where productivity 
is defined as the ratio of total production output to the area of land cultivated (Dinas Pertanian dan 
Pangan Kabupaten Kulonprogo, 2023): 

 
Farmer productivity = (Total production) / (Land area) 

 
In this research, the unit of measurement for total production is tons and the unit of measurement for 
land area is hectares so that the unit of measurement for farmer productivity is tons per hectare. 

 
The data gathered were subjected to a difference test analysis to detect any statistically 

significant variations in productivity between the two periods. Such analytical techniques are widely 
used to evaluate the effectiveness of rural development programs and infrastructure interventions 
(Acheampong et al., 2018; Gebru et al., 2020). Through this comparative analysis, the study aims to 
generate empirical evidence on whether the construction of farm roads contributes meaningfully to 
enhancing agricultural productivity in the region. Furthermore, this research contributes to the 
broader discourse on rural infrastructure by emphasizing the importance of context-specific 
assessments. By focusing on Banjarnegara Regency, the study provides localized insights that can 
inform policymakers, development practitioners, and stakeholders involved in agricultural and 
infrastructural planning. In sum, the application of difference testing not only quantifies the effect of 
farm roads but also supports evidence-based decision-making aimed at promoting sustainable 
agricultural development. 
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Before performing the difference test analysis, it is crucial to conduct a normality test on the 
dataset to select the appropriate statistical method. This preliminary step is essential to ensure that the 
assumptions required for parametric tests are satisfied. Parametric tests, which are commonly 
employed to compare means, assume that the data follows a normal distribution. When this 
assumption is violated indicating that the data is not normally distributed nonparametric methods 
must be applied, as they do not rely on the assumption of normality and are more appropriate for 
analyzing skewed or irregular data distributions. 

To assess the normality of the data, the Kolmogorov-Smirnov test is utilized, particularly when 
the sample size exceeds 100 respondents. This test measures the extent to which the sample 
distribution deviates from a normal distribution. The interpretation is based on the resulting p-value: 
a p-value greater than 0.05 indicates that the data follows a normal distribution, thereby supporting 
the use of parametric tests. In contrast, a p-value less than 0.05 suggests a deviation from normality, 
necessitating the application of nonparametric tests for subsequent analysis. Verifying the normality 
of the data is a critical step in ensuring the accuracy and reliability of the research findings, as it 
guides the selection of appropriate statistical methods based on the distributional characteristics of 
the dataset (BINUS University School of Accounting, 2024). 

Following the normality test, the subsequent step involves performing the difference test 
analysis. This analysis is performed using the following tests (Sujarweni, 2015): 
a. Parametric difference test (if the data is normally distributed). 
b. Nonparametric difference test (if the data is not normally distributed). 

Before performing the difference test, a normality test was carried out to assess the dataset’s 
suitability for parametric analysis. The Kolmogorov-Smirnov test was employed to determine 
whether the data conformed to a normal distribution. The results of this normality test, which 
informed the choice of the appropriate statistical technique, are presented in Table 2.    

 
Table 2. Results of the Kolmogorov-Smirnov Normality Test 

Variable Statistic Value Sig. Value 
Farmer productivity before the construction of Farm Road 0.23 0.00 
Farmer productivity after the construction of Farm Road 0.22 0.00 

 Source: Processed data, 2024 
 

Based on the results presented in Table 2, it can be concluded that the Kolmogorov-Smirnov 
test statistics for farmer productivity—both before and after the construction of the Farm Road—are 
significant at the α = 0.05 level. Specifically, the significance values are below 0.05, indicating that 
the data do not follow a normal distribution. These findings confirm that the assumption of normality 
is not met.  

Given the violation of normality assumption, a nonparametric approach was employed to 
conduct the difference test analysis. The Wilcoxon Signed Rank Test was selected as the appropriate 
nonparametric method for this study. 

The Wilcoxon test, a nonparametric method, is used to compare two related datasets. To carry 
out this test, the Z-value is calculated in the following way: 
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Hypotheses: 
H0  = there is no difference in farmer productivity before and after the construction of the Farm Road. 
Ha  = there is a difference in farmer productivity before and after the construction of the Farm Road. 

If the calculated Z-value exceeds the critical Z-value or is lower than the negative critical value, 
the null hypothesis (H₀) is rejected. This result suggests a statistically significant difference in farmer 
productivity before and after the construction of the Farm Road. 

The presence of the Farm Road is evaluated through the Wilcoxon test, which measures the 
change in farmer productivity across two time periods—prior to and following road construction. The 
underlying hypothesis in this analysis asserts that there is a significant difference in farmer 
productivity between the two periods, indicating that the Farm Road has had a measurable impact on 
agricultural output. 

In order to gain a deeper understanding of Farm Road in Banjarnegara Regency, during the 
survey, researchers also interviewed farmers about the challenges and opportunities associated with 
Farm Road in their areas. This information revealed the issues and potential of farm roads in 
Banjarnegara Regency. The identification process relies on respondents' feedback regarding the 
challenges and opportunities associated with the Farm Road in the regency. Respondents provided 
their opinions on the issues and potential they perceived regarding the Farm Road in their respective 
areas. 

RESULT AND DISCUSSION 
 

Characteristics of the Respondents 
 The characteristics of the respondents are viewed from their age, the land area owned by the 
respondents, and the commodities produced. Table 3 shows the characteristics of the respondents in 
terms of their age, Table 4 shows the characteristics of the respondents based on the land area owned 
by the respondents, and Table 5 shows the characteristics of the respondents based on the 
commodities produced.  
Table 3. The Characteristics of the Respondents in terms of their Age (in Year) 

Classifications    Number of      Respondents Percentage 
21 – 30 
31 – 40 
41 – 50 
51 – 60 
61 – 70  
71 – 80  

        8 
       18 
       32 
       38 
       12  
        8 

6.89 
15.52 
27.59 
32.76 
10.34 
6.89 

 Source: Processed data, 2024 
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Based on Table 3, most respondents (82.76 percent) are under 61 years old. 10.34 percent of 
respondents are aged 61–70 years, and 6.89 percent are aged 71–80 years. The oldest respondent is 
75 years old. 

 
Table 4. The Characteristics of the Respondents Based on the Land Area Owned by the  
  Respondents (in Hectar) 

Classifications Number of      Respondents Percentage 
0 – 0.99 
> 0.99 

       99 
       17 

85.34 
14.66 

 Source: Processed data, 2024 
 

Based on Table 4, the majority of respondents (85.34 percent) own land less than 1 hectare. 
Only 14.66 percent of respondents have land larger than 0.99 hectares. The largest land area owned 
by a respondent is 4.5 hectares.  

 
Table 5. The Characteristics of the Respondents Based on the Commodities Produces 

Classifications Number of      Respondents Percentage 
Rice 

Vegetables 
Snake Fruit 

Coffee 
Banana 

      83 
      16 
      12 
       3 
       2 

71.55  
13.79 
10.34 
2.59 
1.72 

 Source: Processed data, 2024 
 

Based on Table 5, the majority of respondents (71.55 percent) produce rice commodities. The 
other respondents produce commodities such as vegetables, snake fruit, coffee, and banana. 
 
Identification of the Impact of Farm Road Presence on Farmer Productivity in Banjarnegara 
Regency 

To evaluate the impact of Farm Road development on farmer productivity in Banjarnegara 
Regency, a difference test analysis was conducted. The concept of farmer productivity is 
operationalized using a standard formula, where productivity is defined as the ratio of total production 
output to the area of land cultivated (Dinas Pertanian dan Pangan Kabupaten Kulonprogo, 2023). This 
formula measures how efficiently a farmer utilizes land to produce output. A higher ratio indicates 
higher productivity, meaning more output is generated per unit area of land.  

The findings from the Wilcoxon test reveal a notable and statistically significant difference in 
farmer productivity when comparing the period before and after the construction of the farm road. 
This conclusion is reinforced by the statistical significance of the test results, which were observed at 
the α = 0.05 level, indicating a high degree of reliability. To provide a more comprehensive overview, 
the detailed outcomes of the Wilcoxon analysis are organized across several tables: Table 6 provides 
the descriptive statistics, offering a summary of the data characteristics; Table 7 presents the specific 
results of the Wilcoxon Signed Rank Test, highlighting the differences between the paired 
observations and Table 8 offers a concise summary of the hypothesis testing, summarizing the 
conclusions drawn from the statistical analysis. 
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Table 6. Descriptive Statistics 
Variable  N Mean 

Value 
Minimum 

Value 
Maximum 

Value 
Farmer productivity before the construction of 
Farm Road 

116 6,04 0,03 50,00 

Farmer productivity after the construction of 
Farm Road 

116 8,23 0,12 53,33 

Source: Processed data, 2024 
As presented in Table 6, the descriptive statistics illustrate the farmer productivity levels before 

and after the construction of the Farm Road. The mean productivity prior to road construction was 
6.04, which is notably lower than the post-construction mean of 8.23. This increase in average 
productivity reflects the positive contribution of the Farm Road to the agricultural sector in 
Banjarnegara Regency. 
 In addition to the mean values, the descriptive statistics highlight substantial differences in the 
minimum and maximum productivity values across the two periods. Before the road was built, the 
minimum productivity recorded was 0.03, suggesting considerable variability in farmers' outputs 
during that time. After the Farm Road was constructed, the minimum productivity rose to 0.12, 
indicating a possible improvement in baseline productivity. Likewise, the maximum productivity 
value increased from 50.00 before the road construction to 53.33 afterward, further demonstrating the 
road's potential role in enhancing agricultural performance. The finding of this study is consistent 
with the research conducted by Bachewe et al. (2018); Asher & Novosad (2018); and Milasari (2022). 
The study by Bachewe et al. (2018) revealed that the rapid advancement of Ethiopia’s agricultural 
sector was significantly driven by the expansion and improvement of road infrastructure. 
Enhancements in road networks were instrumental in facilitating better market access, lowering 
transportation costs, and thereby supporting increased agricultural productivity and sectoral growth. 
Similarly, Asher & Novosad (2018) found that rural roads facilitated agricultural activities in India. 
This aligns with the findings of Milasari (2022), which showed that improvements in infrastructure 
positively impacted the value added to the agricultural sector in Paser Regency, East Kalimantan 
Province. 
 
Table 7. Results of the Wilcoxon Signed Ranks Test 

 N 
Positive Differences 70 
Negative Differences 
Number of Ties 

16 
30 

Source: Processed data, 2024 
 

Table 7 presents the results of the Wilcoxon Signed Rank Test, which indicates that 70 
respondents experienced an increase in productivity following the construction of the Farm Road, as 
evidenced by the positive ranks (N = 70). This result suggests a measurable improvement in farmer 
productivity, attributed to the farm road development. Conversely, 16 respondents reported a decrease 
in productivity, corresponding to the negative ranks (N = 16). In addition, 30 respondents showed no 
change in productivity, as reflected in the number of ties (N = 30). These outcomes suggest a 
statistically significant difference in productivity levels before and after the Farm Road’s 
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development. The analysis of the impact of Farm Road presence on farmer productivity in 
Banjarnegara Regency was conducted comprehensively without distinguishing the analysis by district 
area. The results of the analysis can provide a general overview of the impact of Farm Road on farmer 
productivity in Banjarnegara Regency. 

 
Table 8. Hypothesis Test Summary 

Null Hypothesis Test Sig. Value Decision 
The median differences between farmer 
productivity before and after the construction 
of Farm Road equals 0 

Related-Samples 
Wilcoxon Signed 

Rank Test 

0,00 Reject the 
null 

hypothesis 
 Source: Processed data, 2024 
 

Based on Table 8, the Wilcoxon Signed Rank Test confirms a significant improvement in 
productivity associated with the road’s presence. The Wilcoxon Signed Rank Test yielded a 
significance level of α = 0.05, leading to the rejection of the null hypothesis (H₀), which stated that 
there is no difference in farmer productivity before and after the Farm Road construction. This result 
strengthens the results from Table 6 and Table 7. Based on Table 6, Table 7, and Table 8, there is a 
significant difference in farmer productivity before and after the Farm Road construction. 

Most respondents (60.34%) reported an improvement in productivity, highlighting the 
beneficial effects of the Farm Road in Banjarnegara Regency. In contrast, 13.79% of respondents 
noted a decrease in productivity, while 25.87% indicated that their productivity remained unchanged. 
The decrease in agricultural productivity can be linked to damaged sections of the Farm Road, 
weather conditions, suboptimal harvesting systems, and the inadequate utilization of technology. 
Erratic weather patterns, rising temperatures, and natural disasters can have a profound impact on 
crop yields and overall agricultural productivity, posing significant challenges to the agricultural 
sector. As a result, it becomes increasingly essential to adopt and implement sustainable farming 
practices that not only help counteract the negative effects of climate change but also enhance the 
resilience of agricultural systems. Central to these strategies should be the integration of effective and 
efficient irrigation systems, advanced soil conservation techniques, and the careful, responsible 
management of natural resources. These elements play a crucial role in ensuring that agricultural 
productivity can be maintained and even improved, despite the ongoing challenges posed by climate 
change. 

The advancement of the agricultural sector is crucial for attaining food security both regionally 
and nationally. Sufficient agricultural infrastructure, including roads, is necessary to promote 
effective agricultural growth. This infrastructure is anticipated to streamline transportation and lower 
costs for relocating agricultural inputs and goods. Farm Roads play a vital role in agricultural 
development by facilitating farming operations, processing, and the marketing of products. The 
purpose of these roads is to bolster food security, boost agricultural output, and enhance farmers' 
well-being. 

The Farm Road is constructed in agricultural areas to facilitate the transportation of agricultural 
inputs to farms, enhance the transportation of farming equipment and machinery, as well as facilitate 
the movement of agricultural products from farms to collection centers, processing plants, or markets 
(Ghobadpour et al., 2022; Zhou et al., 2021). This can benefit the development of the area, thereby 
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increasing farmer productivity. The presence of Farm Road in beneficiary areas is expected to reduce 
agricultural production costs. These costs can be lowered as the Farm Road facilitates farmers to 
transport agricultural inputs and products (Eshitera et al., 2024; Maryati et al., 2020; Morgan et al., 
2019). The development of Farm Road is closely linked to agricultural growth efforts, which helps 
boost farmer productivity. This road is anticipated to facilitate better access for farmers to agricultural 
machinery. Modern and independent agriculture relies heavily on the use of such machinery. In this 
regard, road infrastructure is essential for ensuring that farmers can transport machinery to their rice 
fields.  

Modern agricultural infrastructure is essential to drive productivity growth. The advancement 
of agricultural systems in a region is not only marked by the use of agricultural machinery but also 
by increased productivity and farmer welfare. The Farm Road aligns with national development goals, 
including providing food for all Indonesian people, improving farmer welfare, and promoting 
agricultural exports. The construction, maintenance, and improvement of the Farm Road are critical 
and should consistently receive government attention. 

Survey results indicate that the majority of farmer respondents in the study area perceive the 
presence of the Farm Road as having a positive impact on agricultural productivity. Respondents 
frequently cited improved access to farmland, reduced transportation expenses, and enhanced 
connectivity to local markets as key factors contributing to increased efficiency and output. This 
perception underscores a broader understanding that infrastructure development, particularly road 
construction plays a critical role in boosting agricultural productivity and supporting the livelihoods 
of farmers in the region. Several key points raised by farmer respondents regarding the presence of 
Farm Road include: 
1. A well-maintained Farm Road improves mobility and access to agricultural land. 
2. The Farm Road facilitates the marketing of agricultural products. 
3. The Farm Road increases farmers' income, thereby improving their welfare. 
4. The Farm Road facilitates farmers to transport agricultural inputs. 
5. The Farm Road reduces production costs for farmers in carrying out agricultural production 

activities. 
The responses from farmer respondents in the surveyed area clearly indicate that the presence 

of the Farm Road in Banjarnegara Regency brings positive benefits for both agricultural development 
and the improvement of farmer welfare. Farmers have reported that the road has facilitated easier 
access to markets, reduced transportation costs, and increased the overall efficiency of agricultural 
activities. These improvements have not only enhanced productivity but also contributed to better 
livelihoods for farmers, underscoring the importance of infrastructure development in promoting 
sustainable agricultural growth and welfare in the region. The positive impacts experienced by 
farmers in the surveyed area indicate that the construction of the Farm Road is recommended to be 
continued in agricultural areas of Banjarnegara Regency that currently lack such infrastructure. 

Based on survey results from farmer respondents in the surveyed area, the issues and potential 
of Farm Road in Banjarnegara Regency have been identified. The primary issues related to the Farm 
Road encountered by each village in the surveyed area include damaged roads and roads that are 
relatively narrow. In addition to these structural challenges, weather conditions, particularly heavy 
rain, contribute to the deterioration of the roads by making them slippery and increasing the likelihood 
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of landslides. These combined factors significantly exacerbate the difficulties farmers face in 
accessing their farms and markets, hindering the full potential of the Farm Road in promoting 
agricultural productivity and improving farmer welfare. Limited budgets for repairing damaged Farm 
Road and the incomplete construction of these roads are also significant challenges faced by the 
villages in the surveyed area. These issues hinder farmers' ability to transport agricultural inputs and 
harvests, resulting in longer transportation times and increased transportation costs. 

In addition to the challenges, this study also identified potential possessed by each village 
within the surveyed area. These include initiatives by farmers to contribute self-fund labor for the 
development of agricultural infrastructure and collaborative efforts to repair damaged Farm Road. 
Other potential include active farmer groups in each surveyed village, community support for the 
presence of Farm Road, the relative ease of acquiring land for road development, access to both 
natural and human resources, high levels of agricultural output, and the cultivation of more than one 
agricultural commodity. The presence of Farm Road enhances farmers' mobility and access to 
agricultural lands. Furthermore, these roads facilitate the transportation of agricultural inputs and 
harvests, thereby boosting the village economy. This, in turn, leads to increased farmer income and 
ultimately improves farmers' welfare. 

The issues and potential related to Farm Road in the surveyed areas largely reflect those in other 
parts of Banjarnegara Regency. This matter requires attention from relevant agencies in Banjarnegara 
Regency, as adequate Farm Roads are crucial for farmers. These roads are not only essential for 
accessing agricultural land but also for transporting agricultural inputs and harvests. Improved access 
and transportation can support agricultural productivity in Banjarnegara Regency, positively 
impacting both the regency's economy and the welfare of farmers in Banjarnegara Regency. 

The development of Farm Roads, initiated by the Ministry of Agriculture of the Republic of 
Indonesia, is intended to improve farmers' accessibility and broaden the distribution network for 
agricultural products, in addition to easing the transportation of agricultural inputs. Land designated 
for Farm Road must meet specific criteria, including being clear and clean. The land status must be 
unambiguous, and there must be beneficiary farmers in accordance with established criteria. The 
maintenance of the constructed Farm Road is also crucial. Farmer groups are encouraged to 
participate in maintaining existing roads and to monitor their use to prevent overloading by vehicles 
such as heavy trucks. 

Village development is the main focus in efforts for the welfare of rural communities. Village 
development and development in the agricultural sector are closely related. Economic growth and 
infrastructure in the village support increased agricultural production. Progress in the agricultural 
sector can encourage economic and social development in the village (Devi et al., 2025). 
 

CONCLUSION AND SUGGESTION  
 

The findings of this study reveal a significant difference in farmer productivity prior to and 
following the construction of Farm Roads. The findings also highlight a shift in farmer productivity 
following the construction of Farm Roads. A majority of respondents (60.34%) reported improved 
productivity, reflecting the beneficial role of these roads in Banjarnegara Regency. Conversely, 
13.79% experienced a decline, while 25.87% indicated no significant change. Farm Roads are built 
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within agricultural zones to ease the delivery of farming inputs, improve the movement of agricultural 
machinery, and facilitate the transport of harvests from the fields to collection points, processing 
centers, or markets. These functions support regional development and help boost farmers' 
productivity. 

The issues and potential related to Farm Road in the surveyed areas largely reflect those in other 
parts of Banjarnegara Regency. This matter requires attention from relevant agencies in Banjarnegara 
Regency, as adequate Farm Roads are crucial for farmers. These roads are not only essential for 
accessing agricultural land but also for transporting agricultural inputs and harvests. Improved access 
and transportation can support agricultural productivity in Banjarnegara Regency, positively 
impacting both the regency's economy and the welfare of its farmers. For future studies, it is 
recommended to analyze the impact of Farm Road on farmers' welfare. The research results are 
expected to provide a comprehensive picture of the benefits and challenges of developing Farm 
Roads, as well as being the basis for policies that support the sustainable improvement of farmer 
welfare. 
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