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Abstrak
This study aims to measure the welfare of farmers in Bengkulu Province through the Farmer's Terms of Trade (NTP) approach and a zakat-based social group classification. The research employs a mixed methods approach, combining quantitative analysis using the ARIMA Box-Jenkins forecasting model on NTP time series data from January 2021 to December 2023, and qualitative analysis to examine farmers' welfare status based on zakat classifications: muzakki (zakat givers), middle class, and mustahik (zakat recipients from the eight asnaf categories). The findings reveal that the ARIMA (1,0,0) model is the most suitable for forecasting NTP, with projections for 2024 indicating values ranging from 138.57 to 142.68. This suggests that farmers’ purchasing power remains stable and falls within the surplus category. However, the qualitative findings indicate that the majority of farmers in Bengkulu Province still fall under the mustahik category, suggesting that welfare among farmers remains unequal and that many are still zakat recipients. This phenomenon underscores the importance of strengthening the role of productive zakat and fostering cross-sector collaboration as instruments for empowering the agricultural economy. The study recommends that agricultural development policies should not solely focus on economic indicators but also integrate socio-religious approaches to ensure sustainable farmer welfare
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A. Introduction 
Indonesia’s development policy is directed toward improving community welfare by taking into account the social and economic characteristics that form the fundamental basis of overall development(Hapsari et al., 2021). The agricultural sector holds a strategic role and remains a national development priority, as evidenced by data showing that 43.6% of Indonesia’s population resides in rural areas, with most relying on agriculture for their livelihoods(Statistik, 2022). The agricultural industry plays a vital role in fulfilling food and nutrition needs and supporting community welfare(FAO, 2017; Group, 2025). This sector encompasses various sub-sectors such as food crops, horticulture, livestock, fisheries, and plantations(Khadarisna et al., 2022). 
Pemanfaatan sumber daya lokal menjadi kunci bagi industri pertanian untuk mewujudkan keberlanjutan dan ketahanan terhadap krisis(Sari & Uwi, 2025). For instance, the study by Simatupang (2008) showed that Indonesia’s rice production resilience during the economic crisis was largely due to the government’s success in strengthening local infrastructure and extension systems. This reinforces the notion that public policy must prioritize the optimization of local potential as a crucial foundation for the sustainable development of the national agricultural sector.
In Bengkulu Province, 67% of the population lives in rural areas and depends on agriculture (BPS, 2022). According to the 2022 Gross Regional Domestic Product (GRDP) data, the regional economy of Bengkulu grew by 6.58%, with the agricultural sector contributing 20% to this growth(BPS, 2024). These data suggest that the majority of Bengkulu’s population remains dependent on agriculture. Enhancing the added value of agriculture requires industrial transformation through infrastructure provision, price stabilization, and farmer protection policies. 
The impact of agricultural sector transformation on farmers' livelihoods can be assessed through measurements that represent their welfare in a real, objective, and measurable manner. In Indonesia, farmer welfare is commonly measured using the Farmer's Terms of Trade (NTP) approach (Tenriawaru et al., 2021). NTP is calculated as the ratio between the Price Index Received by Farmers (It) and the Price Index Paid by Farmers (Ib). When NTP > 100, it indicates a surplus where farmers' income exceeds their expenditures. Conversely, NTP < 100 signals a deficit (Saridewi & Hidayati, 2023). NTP also reflects the exchange capacity of farmers and the balance between income from agricultural production and household consumption and production costs (Arhan et al., 2024).
NTP is influenced by several macroeconomic and sectoral policy factors. High inflation rates can reduce farmers' purchasing power (Ramadhani et al., 2021). xchange rate fluctuations, such as domestic currency depreciation, may lower NTP due to higher import costs, while currency appreciation can increase NTP by reducing input costs (Arintoko et al., 2025; Ramadhani et al., 2021; Sulaksana, 2019). In terms of policy, government interventions through fertilizer subsidies, fuel subsidies, and general agricultural spending can increase NTP by lowering production costs and boosting agricultural output(Arintoko et al., 2025; Jaroensathapornkul & Tongpan, 2007). 
One of the methods used to forecast NTP values is the Autoregressive Integrated Moving Average (ARIMA) model. This model is effective for analyzing time series data with no clear pattern(Pratiwi et al., 2020). ARIMA explicitly considers the time dimension, where data is collected periodically and analyzed based on historical patterns that develop systematically over time (Makridarkis et al., 1999).
However, conventional economic approaches, such as income and consumption, have limitations in measuring welfare among farmers in the informal sector. In Islamic economics, welfare is not solely defined by income or consumption, but also by spiritual well-being. Measuring welfare through income can be problematic due to the dominance of informal employment, which makes it difficult to capture accurate earnings. Likewise, measuring welfare through consumption faces challenges due to differing consumption patterns among communities. Therefore, Islamic economics offers a different perspective by analyzing welfare based on social status through the zakat framework, classifying individuals into wealthy, middle-income, and the Ashnaf Tsamaniyah (Sodiq, 2015). 
This study aims to formulate the optimal time series model (ARIMA) to forecast the NTP in Bengkulu Province for the period of January 2021 to December 2023 using Minitab 16 software and to assess farmers' welfare levels by combining the NTP (or Farmer Exchange Rate) approach with an Islamic socio-economic approach based on the zakat status of farmers across all regencies and cities in Bengkulu Province. The results of this research are expected to serve as a reference in designing inclusive and sustainable agricultural development policies that reflect the principles of social, economic, and spiritual justice within the framework of Islamic economics.



B. Method 
This study employs a mixed methods research approach that integrates both quantitative and qualitative methods to analyze the welfare of farmers in Bengkulu Province (Sugiyono, 2016). The quantitative research approach is employed to analyze time series data on the Farmer's Terms of Trade (NTP) using the ARIMA Box-Jenkins forecasting method, while the qualitative approach is used to examine farmer welfare based on zakat-based social group classifications. This combined approach is chosen for its ability to integrate numerical analysis with a holistic socio-religious perspective(Sugiyono, 2016; W.Creswel, 2008). 
The data sources for this study include the Central Bureau of Statistics (Badan Pusat Statistik), providing monthly time series data on the Farmer's Terms of Trade (NTP) in Bengkulu Province from January 2021 to December 2023, as well as zakat distribution data obtained from the Bengkulu Provincial Zakat Agency (BAZNAS), the Bengkulu City Zakat Agency, Dompet Dhuafa Bengkulu, Inisiatif Zakat Indonesia (IZI) Bengkulu, and DT Peduli Bengkulu.
The data analysis technique used in this study is time series analysis with a forecasting method, specifically the ARIMA Box-Jenkins model. The analysis process is carried out in several stages, including:(Box et al., 2015; J.Brocwell & A.Davis, 2016; Pratiwi et al., 2020): (1) Testing the stationarity of the data using seasonal and non-seasonal differencing methods; (2) Identifying the initial model through the Autocorrelation Function (ACF) and Partial Autocorrelation Function (PACF) plots; (3) Selecting the optimal model based on the Akaike Information Criterion (AIC) and Schwarz Bayesian Criterion (SBC); (4) Verifying the model through residual and normality tests; and (5) Forecasting the NTP for future periods using Minitab 16 software. The analysis and forecasting of the Farmer’s Terms of Trade (NTP) in Bengkulu Province for the period of January to December 2024 can be carried out through the following steps (Etuk, 2012): 
1. Testing Data Stationarity using time series plots and the Augmented Dickey-Fuller (ADF) test to assess whether the data is stationary. If not, differencing is applied (∇d or ∇Dₛ).
2. Identifying the appropriate model using ACF and PACF plots to determine the parameter values of p, d, q (non-seasonal) and P, D, Q, s (seasonal).
3. Selecting the Best Model based on the Akaike Information Criterion (AIC) and the Schwarz Information Criterion (SIC). The model with the lowest AIC and SIC values is selected as the optimal model.
4. Verifying the Model through residual tests, including normality test, autocorrelation test, and heteroscedasticity test.
5. Applying the best-fit model to forecast the Farmer’s Terms of Trade (NTP) in Bengkulu Province for the period of January to December 2024 using Minitab 16 software.
Meanwhile, the qualitative approach is carried out by analyzing farmer welfare based on zakat-based social group classifications, through a zakat perspective that categorizes individuals into wealthy groups, middle-income groups, and Ashnaf Tsamaniyah(Sodiq, 2015).
C. Result and Discussion 
1. Data Description 
This study uses time series data on the Farmer’s Terms of Trade (NTP) in Bengkulu Province for the period from January 2021 to December 2023. The data is compiled monthly over three consecutive years and analyzed to identify seasonal patterns and trends in farmer welfare. The data shows considerable fluctuations in NTP values. The highest NTP was recorded in December 2023 at 158.41, while the lowest occurred in July 2022 at 110.43. The average NTP during this period was 137.95. This dataset serves as the basis for time series modeling to forecast NTP for the year 2024.
Tabel 1. Farmer’s Terms of Trade (NTP) Data of Bengkulu Province
Period: January 2021 – December 2023
	Month
	Year 

	
	2021
	2022
	2023

	January
	124.91
	143.00
	139.58

	February
	124.71
	145.48
	141.38

	Maret
	128.78
	147.32
	144.32

	April
	129.42
	146.88
	142.21

	Mei
	130.63
	127.02
	138.80

	Juni
	127.81
	120.66
	142.14

	Juli
	128.51
	110.43
	143.73

	Agustus
	132.15
	122.90
	147.15

	September
	136.04
	130.15
	152.65

	Oktober
	140.04
	135.24
	154.28

	November
	143.80
	140.75
	157.42

	Desember
	143.93
	139.85
	158.41


                     Source: Processed Data, 2024
2. Analysis of NTP Data in Bengkulu Province 
a. Stationarity Test  
The ARIMA model can only be applied to stationary time series data. Therefore, the first step is to examine whether the time series data is stationary. If the data is not stationary, it is necessary to determine the number of differencing required to achieve stationarity. The initial step in identifying the model for the mean NTP data of Bengkulu Province from 2021 to 2023 is to plot the NTP data. The following are the steps and results of the plot for the mean NTP data from 2021 to 2023:
[image: ]
Source: Processed Data, 2024
Figure 1. Time Series Plot of the Farmer’s Terms of Trade (NTP) in Bengkulu Province
Based on the figure above, the monthly mean NTP data for Bengkulu Province from January 2021 to December 2023 appears to be randomly distributed in the time series plot, indicating that the data can be considered stationary.
Further testing using the Augmented Dickey-Fuller (ADF) test, as shown in the table below, yields a test statistic of -4.63 with a p-value of 0.000 (< α = 0.05), leading to the rejection of H₀. This indicates that the data is already stationary at level (d = 0) and does not require additional differencing.
Table 2. Output Uji Augmented Dickey-Fuller (ADF) 
	Test Statistic
	P-Value
	Recommendation

	-4,63384
	0,000
	Test statistic <= critical value of -2,95123.

	 
	
	 
	Significance level = 0,05

	 
	
	 
	Reject null hypothesis.

	 
	
	 
	Data appears to be stationary, not supporting differencing.


         Source: Processed Data, 2024

b. Model Identification : Plot ACF dan PACF
1) PLOT ACF (Autocorrelation Function)
[image: ]
Source: Processed Data, 2024
Figure 2. Output Plot ACF 
Based on the analysis using Minitab, when the number of lags is not specified (default setting), the software automatically displays lags equal to n/4. Given that the number of observations for Gresik cement stock is 36, this results in 36/4 = 9 lags. Therefore, the ACF plot shows 9 lags. The Autocorrelation Function (ACF) plot above shows a rapid decline approaching the zero line by lag 2, indicating that the data is stationary.








2) Plot PACF 
[image: ]
Source: Processed Data, 2024
Gambar 3. Output Plot PACF 
Using Minitab software, the estimated PACF values were obtained up to lag 9. The resulting PACF plot shows that the partial autocorrelation values drop after lag 1, and the line at lag 1 is close to the significance boundary. Based on this analysis, it can be concluded that the data is stationary.
Based on the identification results from the ACF and PACF plots, it is assumed that the sales data follows an AR(1) and MA(1) process. This assumption is supported by the selection made using the 'Forecast with Best ARIMA' menu in Minitab 16, where the ARIMA(1,0,1) model shows the lowest Akaike Information Criterion (AIC) value of 238.32, compared to other model alternatives.

c. Model Selection 
The ARIMA(1,0,0) model has a Mean Square Error (MSE) of 38.54, while the ARIMA(0,0,1) model has an MSE of 59.70. Based on the lower MSE value, ARIMA(1,0,0) is selected as the best model. Parameter estimation for the ARIMA(1,0,0) model shows that the AR(1) coefficient is 0.8277, which is statistically significant at the 95% confidence level (p-value = 0.000). The constant value of 23.88 is also significant (p-value = 0.000). Therefore, this model meets the criteria for a stable and accurate predictive model. Mathematically, the resulting AR model can be written as follows:
   Model: 

Sehingga model dari data ini adalah:


d. Residual Test/Diagnostik 
The Ljung-Box test at lag 12 and lag 24 produced p-values of 0.088 and 0.306 (> 0.05), indicating that the model residuals do not exhibit autocorrelation. Thus, the model passes the white noise test. In addition, the normality test of the residuals shows a p-value of 0.109, which is also greater than 0.05, suggesting that the residuals can be considered normally distributed. These two results indicate that the ARIMA(1,0,0) model meets the requirements of diagnostic checking.

e. Forecasting The Farmer’s Terms of Trade (NTP) in Bengkulu Province 
The model developed in the previous stage, which satisfied the requirements of parameter significance, white noise testing, and normality assumptions, was then used for forecasting. The ARIMA(1,0,0) model was applied to forecast the Farmer’s Terms of Trade (NTP) in Bengkulu Province for the period from January to December 2024. The forecasting results indicate a moderate downward trend, with NTP values expected to remain stable within the range of 138.5 to 142.6. The following table summarizes the forecast results with a 95% confidence interval.  
Table 3. Forecasting Results of the Farmer’s Terms of Trade (NTP) in Bengkulu Province, January–December 2024
	Bulan 
	Forecast 
	Lower
	Upper

	Januari 2024
	142,683
	130,780
	154,587

	Februari 2024
	141,625
	124,644
	158,607

	Maret 2024 
	140,828
	121,548
	160,107

	April 2024 
	140,227
	119,757
	160,697

	Mei 2024
	139,774
	118,657
	160,890

	Juni 2024
	139,432
	117,957
	160,907

	Juli 2024 
	139,175
	117,499
	160,851

	Agustus 2024 
	138,981
	117,192
	160,770

	September 2024
	138,835
	116,982
	160,688

	Oktober 2024
	138,725
	116,835
	160,614

	November 2024
	138,642
	116,732
	160,552

	Desember 2024 
	138,579
	116,657
	160,501


   Source: Processed Data, 2024
"Based on these results, it can be concluded that the NTP in Bengkulu Province will remain above the value of 100, indicating that, in general, the economic condition of farmers is still in a surplus category. This is in line with the findings Pratiwi et al. (2020), "Based on these results, it can be concluded that the NTP in Bengkulu Province will remain above the value of 100, indicating that, in general, the economic condition of farmers is still in a surplus category. This is in line with findings that state the Farmer Exchange Rate (FER) can be used to project farmers’ purchasing power and support policies aimed at improving welfare.
3. Farmer Welfare Based on Zakat-Based Social Group Classification
The measurement of welfare from the perspective of Islamic economics is not solely based on income and consumption, but also takes into account spiritual and socio-religious aspects. One approach used is the classification of social groups based on zakat, which categorizes individuals into three main groups: the wealthy (muzakki), the middle-income group, and the poor (mustahik or Ashnaf Tsamaniyah). This approach more accurately reflects an individual's socioeconomic position and role within society, particularly in the context of distributive justice (Mongkito et al., 2025; Rahmat & Nurzaman, 2019). 
Based on the findings of this study, it was revealed that the majority of farmers in Bengkulu Province are classified as mustahik, or individuals eligible to receive zakat. This indicates that the welfare level of farmers is still relatively low when viewed from their social position within the zakat system. This condition shows that farmers are not yet able to act as zakat givers (muzakki), and still require socio-economic interventions to improve their standard of living. This finding is consistent with the results of previous research Hapsari et al., (2021), which indicates that although productive zakat has the potential to enhance the welfare of farmers, the majority of zakat recipients still fall into the non-muzakki category.
"Nevertheless, there are positive indications in certain regions, such as Mukomuko Regency, where some farmers who were previously classified as mustahik have experienced an improvement in status to become muzakki. This suggests that socio-economic transformation through productive zakat programs can occur when implemented in a planned and sustainable manner (Mawardi et al., 2023). Similar success stories have also been documented in previous studies Beik et al. (2019) which shows that the zakat-based livestock program in Tanah Datar was able to increase the financial assets of mustahik through productive economic ventures.
This study also identifies institutional limitations, particularly in the areas of documentation and monitoring. Most BAZNAS offices at both provincial and district levels lack adequate record-keeping systems to document the longitudinal development of mustahik, including their employment history and changes in social status. This poses a challenge in accurately measuring the effectiveness of zakat programs on the socio-economic mobility of beneficiaries(Boules & Kato, 2023). 
"Thus, the welfare level of farmers in Bengkulu Province is still largely dominated by the mustahik group (Ashnaf Tsamaniyah), indicating the need to strengthen empowerment strategies based on productive zakat. However, there is potential for welfare improvement if mentoring, business development, and structured record-keeping can be optimized by zakat institutions. Moving forward, zakat-based social classification should be integrated with other quantitative indicators to provide a more comprehensive assessment of farmer welfare.
D. Conclusion 
The measurement of farmer welfare in Bengkulu Province in this study integrates the Farmer’s Terms of Trade (NTP) and zakat-based social group classification. Based on the findings, it can be concluded that: 
1. The optimal time series model for forecasting the Farmer’s Terms of Trade (NTP) in Bengkulu Province from 2021 to 2023 using the ARIMA method and Minitab 16 software is the ARIMA(1,0,0) model. Therefore, the model for this data is:

2. The forecast results for the Farmer’s Terms of Trade (NTP) in Bengkulu Province from January to December 2024 indicate that the estimated NTP values remain stable and continue to fall within the surplus category, i.e., above the value of 100. This indicates that farmers’ income exceeds their expenditures and their purchasing power remains relatively well-maintained. 
3. The welfare of farmers in Bengkulu Province, based on zakat-based social group classification, indicates that the majority of farmers are still classified as mustahik, specifically belonging to the asnaf tsamaniyah social group.
Based on the findings of this study, it is recommended that local governments and relevant institutions—particularly the Department of Agriculture, BAZNAS, and LAZ in Bengkulu Province—strengthen the integration between policies aimed at improving farmer welfare through productivity enhancement and price stabilization, and socio-religious approaches based on zakat through mustahik empowerment programs. The application of the ARIMA(1,0,0) model, which has proven effective in forecasting NTP, is expected to serve as a reference for agricultural development planning that is more adaptive and responsive to the economic dynamics of farmers. Furthermore, it is crucial for zakat institutions to develop more accurate and sustainable systems for collecting and tracking the socio-economic status of mustahik in order to monitor the transformation of farmers from zakat recipients (mustahik) to zakat givers (muzakki) as a key indicator of the success of productive zakat programs.
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Measuring the Welfare of Farmers in Bengkulu Province through the Farmer's  Terms of Trade and Zakat - Based Social Groups     Nonie Afrianty, Andang Sunarto, Nurlia Latifah    UIN Fatmawati Sukarno Bengkulu, Indonesia    Email:  nonie.afrianty@mail.uinfasbengkulu.ac.id ,  andangs@mail.uinfasbengkulu.ac.id ,  nurlialatipah@mail.uinfasbengkulu.ac.id     *Corespondence:  andangs@mail.uinfasbengkulu.ac.id       Abstrak   This study aims to measure the welfare of farmers in Bengkulu Province through the Farmer's  Terms of Trade (NTP) approach and a zakat - based social group classification. The research  employs a mixed methods approach, combining quantitative analysis using th e ARIMA Box - Jenkins forecasting model on NTP time series data from January 2021 to December 2023, and  qualitative analysis to examine farmers' welfare status based on zakat classifications: muzakki (zakat  givers), middle class, and mustahik (zakat recipien ts from the eight asnaf categories).   The findings  reveal that the ARIMA (1,0,0) model is the most suitable for forecasting NTP, with projections  for 2024 indicating values ranging from 138.57 to 142.68. This suggests that farmers’ purchasing  power remains stable and falls within the surplus c ategory. However, the qualitative findings  indicate that the majority of farmers in Bengkulu Province still fall under the mustahik category,  suggesting that welfare among farmers remains unequal and that many are still zakat recipients.   This phenomenon underscores the importance of strengthening the role of productive zakat and  fostering cross - sector collaboration as instruments for empowering the agricultural economy. The  study recommends that agricultural development policies should not   solely focus on economic  indicators but also integrate socio - religious approaches to ensure sustainable farmer welfare   Keywords:  Welfare,  Welfare of Farmers , NTP, ARIM A , Zakat     A.   Introduction    Indonesia’s development policy is directed toward improving community welfare by  taking into account the social and economic characteristics that form the fundamental basis of  overall development (Hapsari et al., 2021) .   The agricultural sector holds a strategic role and  remains a national development priority, as evidenced by data showing that 43.6% of  Indonesia’s population resides in rural areas, with most relying on agriculture for their  livelihoods (Statistik, 2022) .  The agricultural industry plays a vital role in fulfilling food and  nutrition needs and supporting community welfare (FAO, 2017; Group, 2025) . This sector  encompasses various sub - sectors such as food crops, horticulture, livestock, fisheries, and  plantations (Khadarisna et al., 2022) .    Pemanfaatan sumber daya lokal menjadi kunci bagi industri pertanian untuk  mewujudkan keberlanjutan dan ketahanan terhadap krisis (Sari & Uwi, 2025) .   For instance, the  study by   Simatupang   ( 2008)   showed that Indonesia’s rice production resilience during the  economic crisis was largely due to the government’s success in strengthening local  infrastructure and extension systems. This reinforces the notion that public policy must  prioritize the optimiz ation of local potential as a crucial foundation for the sustainable  development of the national agricultural sector .   In Bengkulu Province, 67% of the population lives in rural areas and depends on  agriculture   (BPS, 2022) .  According to the 2022 Gross Regional Domestic Product (GRDP)  data, the regional economy of Bengkulu grew by 6.58%, with the agricultural sector contributing  20% to this growth (BPS, 2024) .  These data suggest that the majority of Bengkulu’s population 

