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Abstract 
 

Peanuts (Arachis hypogaea L.) are a palm oil commodity that functions strategically in supporting food security and the regional economy. 

North Sumatra Province has great potential in peanut development, but increasing production is still faced with a number of obstacles. This 

study aims to examine the relationship between harvest area and peanut production as well as assess the ability of harvest area as a predictor 

variable of production in North Sumatra Province. This study applies a quantitative approach using a simple linear regression analysis 

method. The data analyzed is secondary data obtained from the Central Statistics Agency (BPS) of North Sumatra Province through the 

publication of North Sumatra in Figures 2022, which contains data on harvest area and peanut production at the district/city level. Of the 

27 districts/cities, as many as 26 districts/cities were analyzed after going through the data filtering process. 

The results of data processing produced a regression equation Y=12.356+0.000592X, which showed that the effect of harvest area on 

peanut production was positive but very weak. A determination coefficient value (R²) of 3.09% indicates that the harvest area is only able 

to explain a small part of the variation in production, while most of it is influenced by other factors outside the model. Significance testing 

through the F-test and t-test showed that the regression model was not significant at a 95% confidence level. These findings confirm that 

increasing peanut production cannot rely solely on land expansion, but rather requires an intensification strategy through increased 

productivity and input efficiency. 
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1. Introduction 

Peanuts (Arachis hypogaea L.) including palawija commodities with high economic value and strategic functions in supporting the national 

food system. In North Sumatra Province, the opportunity for peanut development is still relatively large, but farmers often face real 

problems such as market price instability and attacks of plant-disrupting organisms that have the potential to significantly reduce farming 

income [1]. In addition to these risk factors, production achievement is also highly determined by climatic conditions and the level of 

technical experience of farmers in the field [2]. Therefore, the right development strategy, including the application of SWOT analysis, is 

needed to identify the strengths and weaknesses of peanut agribusiness in order to be able to be competitive on a local and national scale 

[3]. 

The main factor that sustainably plays a role in determining the amount of production is the availability of land. Based on various research 

results, land area has a positive and significant influence on the amount of production output; The larger the land cultivated, the greater the 

chance of increasing the total crop yield [4]. However, land area is not optimal enough without the support of efficient input management, 

such as determining the appropriate number of seeds and optimal utilization of labor [5]. From an economic point of view, feasibility 

analysis such as the value of the $R/C$ ratio is also an important indicator to assess the extent to which peanut farming provides benefits 

compared to other commodities [1]. 

From the technical aspect of agronomy, increased productivity can be achieved through planting density regulation. Implementation of a 

double-line system (Twin-Row) proven to be able to optimize land use and increase crop yield potential compared to conventional single-

row systems [6]. In addition, optimal planting spacing settings, such as $40 \times 40$ cm, combined with the provision of additional 

nutrients in the form of Liquid Organic Fertilizer (POC), have been shown to significantly increase stem diameter and number of pods per 

plant [7]. The use of various other types of organic fertilizers also has an important role in improving the physical and chemical properties 

of the soil that support sustainable plant growth [8]. 

Another challenge in peanut cultivation has to do with environmental conditions, particularly light intensity. Plants that grow in low light 

or shaded conditions require certain physiological adaptability through tolerant quantitative character selection [9]. The morphological 

character of the various strains exhibits different responses to shade stress, so the identification of superior genotypes is a very important 
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early stage in plant breeding programs [10]. Mapping the relationship between these various factors of production, ranging from genetic 

character to land area, can be accurately modeled using statistical tools [11]. 

To provide an objective predictive picture in food policy formulation in North Sumatra, the application of regression analysis is very 

relevant. Simple Linear Regression Analysis was used in this study to explain mathematically the extent to which land area variables affect 

production variables [12]. By integrating technical aspects of cultivation and economic factors, this research is expected to be able to 

produce accurate peanut production estimates to support farmers' welfare and regional food security. 

2. Research Methods 

This study uses a quantitative approach with a simple linear regression analysis method to analyze the relationship between harvest area 

and peanut production in North Sumatra Province in 2022. The quantitative approach was chosen because it is able to process numerical 

data objectively and produce mathematical models that can be used to explain and predict the relationships between variables based on 

empirical data. 

 
Simple linear regression is applied as an estimation method in data mining, which aims to form prediction equations based on the pattern 

of relationships between one independent variable and one bound variable. 

2.1 Types and Approaches to Research 

This research is included in quantitative research with an explanatory approach, which is research that aims to explain the cause-and-effect 

relationship between independent variables and bound variables through inferential statistical analysis. The explanatory approach is used 

to determine the extent to which the crop area variable affects peanut production and assess its feasibility as a predictor variable [13]. 

2.2 Data Collection 

The data used in this study is secondary data obtained from the Central Statistics Agency (BPS) of North Sumatra Province through 

publication North Sumatra in 2022 Figures. The data collected included peanut harvest area (hectares) and average peanut production 

(quintals per hectare) at the district/city level [14]. The initial number of data consisted of 27 districts/cities, but Tebing Tinggi City was 

excluded from the analysis because it had a harvest area value of zero, so it did not meet the prerequisites for regression analysis. Thus, the 

number of data analyzed in this study is 26 districts/cities. 

For example, some of the data used in the analysis are presented in Table 1. 

Table 1. Sample Data on Harvest Area and Peanut Production in 2022 

Regency/City Harvest Area (Ha) Production (Kw/Ha) 

Nias 6 12,59 

Christmas Decorations 183 11,39 

South Tapanuli 177 15,41 

Simalungun 279 12,77 

Düsseldorf 259 14,10 

Source: BPS North Sumatra Province, 2022 

2.3 Research Variables 

The variables used in this study consist of two main components, namely the independent variable (X) in the form of peanut harvest area 

measured in hectares, and the dependent variable, (Y) = expressing peanut productivity (quintals per hectare) 

2.4 Data Analysis Methods 

Data analysis was carried out by applying simple linear regression using the Ordinary Least Squares (OLS). This method aims to obtain 

an optimal regression equation through the process of minimizing the number of squares of the difference between the observation value 

and the estimated result value [15]. 

The simple linear regression model used in this study is formulated as follows: 

𝑌 = 𝑎 + 𝑏𝑋                                                                                                      (1) 

with the caption: Y = expresses peanut production (quintal),X = represents the peanut harvest area (hectares),a = is a constant, and b = is 

the regression coefficient. 
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2.4.1 Stages of Regression Parameter Calculation 

 
To obtain the value of constant (a) and regression coefficient (b), the following formula is used: 

𝑏 =
𝑛∑𝑋𝑌−(∑𝑋)(∑𝑌)

𝑛∑𝑋2−(∑𝑋)2
                                                                                                 (3) 

𝑎 =
∑𝑌−𝑏∑𝑋

𝑛
                                                                                                         (4) 

where:n = sum of observation dataΣX = sum of the total value of the harvest areaΣY = sum of the total value of productionΣXY = sum of 

multiplication results X and YΣX² = sum squared of value X 

 

3. Results and Discussion 

 
3.1 Descriptive Statistics of Research Data 
 

The initial stage of analysis is carried out by compiling descriptive statistics to describe the characteristics of the research data. This statistic 

is the basis for the calculation of simple linear regression parameters using the OLS method. 

A summary of these statistics is presented in Table 2.  

 
Table 2. Statistical Summary for Regression Analysis 

Components Harvest Area (X) Production (Y) 

Number of data (n) 26 26 

ΣX / ΣY 4.110 326,31 

ΣXY 106.123,92 – 

ΣX² 20.073.269 – 

Average 158,12 12,55 

 

Based on Table 2, the total peanut harvest area in North Sumatra Province reached 4,110 hectares, with an average production of 12.55 

quintals per hectare. The values ΣX² and ΣXY are further used in the calculation process of simple linear regression parameters. 

 

3.2 Simple Linear Regression Calculation Process 

 
Based on the values in Table 2, the regression parameters are calculated using the OLS formula. By entering the values of ΣX, ΣY, ΣXY, 

ΣX², and the amount of data (n = 26) into the regression equation, the value of the regression coefficient (b) of 0.000592 and the value of 

constant (a) of 12.356 were obtained. 

The results of the regression parameter estimation are presented in detail in Table 3. 

 

Table 3. Regression Analysis Results 

Parameters Value Interpretation 

Regression coefficient (b) 0,000592 Very small 

Constant (a) 12,356 Basic production 

R² 0,0309 (3,09%) Very low 

F-count 1,443 Insignificant 

t-count 0,879 Insignificant 

 

Based on Table 3, the regression equation is obtained as follows: 

𝑌 = 12,356 + 0,000592𝑋                                                                                          (2)   

                                  

A constant value of 12.356 indicates that when the harvest area is assumed to be zero, the basic production rate of peanuts is in the range 

of 12.356 quintals per hectare. The regression coefficient of 0.000592 indicates that any increase in the harvest area of one hectare only 

increases production by 0.000592 quintals per hectare, which confirms that the effect of harvest area on production is very weak. 

 

3.3 Results of Regression Model Statistical Test 

 

To assess the feasibility of the regression model, statistical tests were carried out which included the determination coefficient, the F test, 

and the t test. 

 
Table 4. Results of Simple Linear Regression Statistical Test 

Parameters Value 

Coefficient of determination (R²) 0,0309 (3,09%) 

F-count 1,443 

t-count 0,879 
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The value of the determination coefficient (R²) of 3.09% indicates that the harvest area variable is only able to explain a small part of the 

variation in peanut production. Most of the production variation, which is 96.91%, is influenced by other factors outside the model. 

The results of the F-test showed that the F-calculated value was smaller than the F-table value at a significance level of 5%, so that the 

regression model was simultaneously insignificant. The t-test also showed that the regression coefficient was partially insignificant at a 

95% confidence level. 

 

3.4 Analysis and Interpretation of Results 

 
The results of the analysis show that the harvest area is not the dominant factor in determining the level of peanut production in North 

Sumatra Province. Although theoretically an increase in the harvest area can increase the total output, in this study the effect on productivity 

per hectare is very small. 

 

The low value of the determination coefficient indicates that peanut production is more influenced by other factors such as agroclimatic 

conditions, soil fertility, use of superior seeds, cultivation techniques, fertilization, and farm management. 

 

3.5 Production Prediction Simulation 

 
As an application of the regression model, production prediction simulations were carried out on several harvest scales. 

The results of these predictions are presented briefly in Table 5. 

 
Table 5. Examples of Production Predictions on Various Scales of Harvest Area 

Scale Harvest Area (Ha) Production Prediction (Kw/Ha) 

Small 100 12,415 

Intermediate 500 12,652 

Large 1.000 12,948 

Industry 2.000 13,540 

 

The simulation results show that the increase in harvest area provides relatively small additional production, so that the strategy of 

increasing peanut production through land expansion alone is considered less effective without being accompanied by increased 

productivity through technology and input efficiency. 

 

Conclusion 
 

Based on the results of a simple linear regression analysis of peanut harvest area and production data in North Sumatra Province in 2022, 

it can be concluded that the relationship between harvest area and peanut productivity is very weak. The regression equation obtained, i.e. 

Y=12.356+0.000592X, shows that each addition of one hectare of harvest area only contributes to an increase in production of 0.000592 

quintals per hectare, which practically does not have a significant impact. The determination coefficient value (R²) of 3.09% indicates that 

the harvest area variable is only able to explain 3.09% of the variation in peanut production. Meanwhile, 96.91% of production variations 

were influenced by external factors not covered by the model, such as climatic conditions, soil fertility, cultivation technology, and farming 

management. The results of statistical significance testing through the F test and the insignificant t-test at a confidence level of 95% further 

strengthen the finding that the single harvest area variable is not sufficient to be used as an accurate predictor of peanut productivity in 

North Sumatra Province. The main implication of this study emphasizes the need to shift the orientation of agricultural policy from an 

extensification approach, namely the expansion of planting area, to an intensification strategy that focuses on increasing productivity per 

unit area through the application of efficient cultivation technology, the use of appropriate agricultural inputs, and strengthening the 

capacity and competence of farmers. For further research, it is recommended to develop a more comprehensive analysis model by 

integrating additional variables to obtain more accurate production estimates. 
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