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1. Introduction

Electrical energy is a vital need for the population. Nearly everything we do requires electricity, both
in household and industrial activities (Ile et al, 2024). Economic growth, infrastructure development,
and population growth will lead to increased public demand for electricity connections from PT
PLN (Persero).

PT PLN (Persero) is a government-mandated business entity tasked with providing electricity for
the public interest [2]. This includes PT PLN (Persero) ULP Lakawan, a custumer service unit located
in South Sulawesi. PT PLN (Persero), as the primary electricity provider in Indonesia, has a
significant responsibility to ensure a stable, continuous electicity supply that meets the needs of

communities in various regions (Oktavia et al, 2025).

The increasing public demand for electricity creates a significant opportunity for an increase in the
number of customers at PT PLN (Persero). Therefore, PT PLN (Persero) must have an electricity
system plan, including material inventory, network, and power supply availability. To develop this
plan, a forecast of future customer numbers is required.
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Predictions of future customer numbers will serve as the basis for PT PLN (Persero) in making
decisions. Inaccuracies in predicting future customer numbers can risk overloading distribution

equipment or, conversely, inefficient infrastructure investments.

Therefore, researchers use a scientific and measurable forecasting method. Simple Linear Regression
is an effective statistical technique for modeling the relationship between time as the independent
variable and the number of customers as the dependent variable. By utilizing historical customer
data from previous years, this method can accurately project growth trends for the coming year.
Simply put, accuracy indicates how close the predicted results are to the actual value (Damayanti et
al, 2025).

2. Methods

This study uses data on the number of PT (PLN Persero) customers from 2016-2025 sourced from
TUL III-09 on PLN's AP2T website. As for the research, it will predict the number of customers in
2026 using the Simple Linear Regression method using Microsoft Excel which is calculated manually

and with data analyst tools, by ensuring the correctness of the data processing results.

Prediction is basically a conjecture or prediction about the occurrence of an event or event in the
future. Prediction serves to make a demand plan that must be made which is expressed in quantity

(quantity) as a function of time (Syafruddin et al, 2014).

Regression is an important measurement tool in statistics to evaluate the relationship between
variables (Nurhaswinda et al, 2025). A research variable is a value/trait/attribute of an object,
activity, or person with a variation that is determined to be studied and concluded by the researcher
(Sugiyono, 2017).

Simple linear regression (Simple Linear Regression) is an equation model that describes the
relationship of one causal variable (X) to a consequence variable (Y) (Rahmadani, 2023). Simple
linear regression involves one independent variable and one dependent variable (Nurhaswinda et
al, 2025). The influencing variables are called independent or independent variables, while the
affected variables are called related or dependent variables (Rudi et al, 2023).

The following formula for simple linear regression is
Y =a+ bx, (1)

with
q = &N EXH- GxX) EXY)
nyx2-(xx)’ '

b = REA) ~ (50 (3Y)
n 3X7—(2X)?
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Description :

Y =actual data value
Y' = predictive value
n =amount of data

a = constant

Foresting the Number of Customers

b =regression coefficient (positive or negative)

In a simple linear regression test, there are several parameters that need to be considered, namely

Analysis of Variance, Coefficients, and Model Summary (Yusuf, 2021).

1) Analysis of Variance serves to test whether the regression model is in accordance with the

existing data sample provided that if the p-value is smaller than the a value of 0.05, it can be

concluded that the resulting regression model meets the existing data.

2) Coeffiencients serves to test the presence of a significant influence between independent

variables on dependent variables. If the p-value of the independent variable is less than the a

value of 0.05, then it can be concluded that the variable has a significant effect on the dependent

variable.

3) The Summary Model functions to calculate the percentage of the influence of the Independent

variable on the dependent variable based on the value of the determination coefficient or also
called with. R-square Adjusted (R-sq (adj)).

P Value

When making a resume about P-value to people outside the field of statistics, it is often necessary to

use descriptive language to demonstrate the strength of the evidence (Abadi, 2013).

Tabel 2. Kriteria P-Value

No Criteria

Remarks

1 P>0.10

2 0.05<P<0.10

3 0.01<P<0.05

4 0.001<P<0.01

5 P <0.001

There is no evidence against hypothesis 0.
Data tends to be consistent with the zero
hypothesis

Weak evidence against hypothesis 0
versus alternative hypotheses

Evidence for supporting hypotheses
versus alternative hypotheses

Strong evidence of hypothesis 0 versus
alternative hypotheses

Very strong evidence against hypothesis 0

versus alternative hypotheses

Correlation Coefficient (R) and Coefficient of Determination (R-Square)

The coefficient of determination (R-Square) is a measure that shows how strongly an independent

variable has an influence on a dependent variable (Nufaily & Siregar, 2025).
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Data Correlation Analysis The Correlation Coefficient (R) and Coefficient of Determination (R—
Square) is a form of data analysis in research that aims to determine the strength or shape of the
direction of the relationship between two variables and the magnitude of the influence caused by
one variable (independent variable/independent variable/variable X) on another variable (bound

variable/dependent variable/variable Y) (Hutapea, 2025).

The correlation coefficient test is a number that expresses the strength of the relationship between
two or more variables, it can also determine the direction of the relationship of the two variables.
The correlation value (R2) ranges from (+1) to (-1), where (+) indicates that there is a positive
relationship between variable X and variable Y and vice versa. In the correlation efficiency test, there

is the following level of relationship.

Table 3. Correlation Rate Table

Interval Cowphysin Relationship Level
1,00 Perfect
0,80 - 0,999 Very Powerful
0,60 -0,799 Strong
0,40 - 0,599 Quite Powerful
0,20 - 0,399 Weak
0,00 - 0,199 Very weak

3. Results and Discussion

Based on data from TUL III-09, the following is data on the number of customers of PT PLN (Persero)
ULP Lakawan over the last 10 years along with the graph.

Table 4. Total Customers of PT PLN Persero ULP Lakawan

Year Number of Customers
2016 31347
2017 33435
2018 35165
2019 37756
2020 42180
2021 45558
2022 47244
2023 48820
2024 51154
2025 53496
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Figure 1. Graph of the Number of PLN ULP Lakawan Customers

Based on the graph above, it can be seen that the number of PLN ULP Lakawan customers from 2016-

2025 tends to increase from year to year.

Predict the number of customers in 2026 using:

1. The Linear Regression Method is simple using manual calculations in Microsoft excel

a. Values X2, Y2 XY

First, find the values of X?, Y2, XY by squaring and multiplying by the variables x (years), and

the variable y (number of customers) from each existing data.

Example calculation:
Year 2016 :

X2 = (2016) * (2016) = 4064256

Y2=(31347) * (31347) = 982634409
XY = (2016) * (31347) = 63195552
Here are the results and overall totals of the X 2 Y2 XY Value from 2016 to 2025 shown in the

table.

Table 5. The Value of X2,Y2 and XY

NO X Y X2 Y? XY
1 2016 31347 4064256 982634409 63195552
2 2017 33435 4068289 1117899225 67438395
3 2018 35165 4072324 1236577225 70962970
4 2019 37756 4076361 1425515536 76229364
5 2020 42180 4080400 1779152400 85203600
6 2021 45558 4084441 2075531364 92072718
7 2022 47244 4088484 2231995536 95527368
8 2023 48820 4092529 2383392400 98762860
9 2024 51154 4096576 2616731716 103535696
10 2025 53496 4100625 2861822016 108329400

Sum 426155 40824285 18711251827 861257923
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b. Values of constants a and b
a= QY) Tx*)- (TX) (BXY)
nyx2-(¥x)?
_ 426155 x 40824285 —20205 x 861257923
a 10 x 40824285 —(20205)"2

=-5143224,291

Thus,

b = LEXN) — GX) ()
nyx2-(¥x)*
p = 10x (861257923) —20205 x 426155
10 x 40824285—(2025)"2

b =2566,6121.

c. Simple Linear Regression Test

Y =a+bx
Y =-5143224.291 + 2566.6121 (2026)
=56731,8236

2. The Linear Regression method is simple using manual calculations of data analyst tools.
The research data that has been input into Microsoft excel with the linear regression analysis method

using the Data Analysis tool then select regression then ok as listed in the image below:

Data Analysis ? d

Analysis Tools

F-Test Two-Sample for Variances ~

Fourier Analysis Cancel
Histogram

Moving Average

Random Mumber Generation Help
Rank and Percentile

Sampling
t-Test: Paired Two Sample for Means
t-Test: Two-5ample Assuming Equal Variances v
Regression T >
e
Input ¥ Range: SH3S:5HS10 =5
Cancel
Input X Ramge: SES5:5G510 =5
Hel
E Labens [] constant is Zero S
] contidence Level: 5 %
Owtput options
() Qutput Range: =5
(®) Mew Worksheet By
) Mew Workbook
Residuals
[ gesiduals L] Resiguat Piots
[] standardized Residuals [ Line Fit Plots

Mormal Probabilrty
[ Harmal Probability Plots

Figure 3. Tools Data Analyst dan Regression
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a.

Constant a and Regression Coefficient (b).
Based on the data analyst tools in Microsoft Excel, the P-Value value of 0, less than 0.05, can be
concluded that variable x significantly affects variable Y.

Table 6. Simple Linear Regression

Coefficients Standard Error t Stat P-value
Intercept -5143224,2909 207708,8485  -24,7617  0,0000

X Variable 1 2566,6121 102,8006 24,9669 0,0000

The value of constant (a) is shown at the intercept value of a, which is -5143224.2909, the value
of the regression coefficient (b) is 2566.6121 with a t-calculated value (to) of 24.9669 and a
significance value of p-value of 0. The positive value regression coefficient shows that the
direction of the influence is positive, meaning that the higher the year, the number of PLN
customers will also increase.
So,

Y=a+bx

Y = —-5143224.2909 + 2566.6121x

Correlation Coefficient (R) and Coefficient of Determination (R?)

X is the year and Y is the customer's predicted amount. Multiple R = 0.99 means that the
correlation value between variable x and y is 0.99 so the correlation between x and y is very
strong.

R Square = 0.9873 means that the value of the determination coefficient (R-Square) is 98.73%, this
explains that X can explain Y by 98.73%, while the rest is influenced by other factors. Adjusted R
Square = 0.9875 This means that all independent variables have a strong relationship with the
dependent variables used. Adjust R_square is an important property of R2 to compare two R2 of
two models, if the variable is free of more than two, it is best to use adjusted R square. This value

is not used because the number of variables is only one.

Table 7. Regression Statistic Results

Regression Statistics

Multiple R 0,9936
R Square 0,9873
Adjusted R Square 0,9857
Standard Error 933,7329
Observations 10,0000

From the table above, we can conclude that the regression model we obtained is suitable for

predicting future events.
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3. Prediction for 2026

To predict the number of customers in 2026, with the values of a and b already obtained, the simple

linear regression equation is :

Y = —-5143224.2909 + 2566.6121x
= —5143224.2909 + 2566.6121 (2026)
Y =56.732
So, the number of customers in 2926 is 56.732 customers.

To find out the predicted number of customers each year, after knowing the values of a, b, we can
determine the predicted value of the number of customers each year by entering x as the year to be

predicted.

4. Conclusion

Based on the results of the study predicting the number of customers of PT PLN (Persero) ULP
Lakawan in 2026 using Microsoft Excel, both through manual and data analysis tools, consistent
results were obtained, indicating a projected total of 56,732 customers. The regression analysis
confirms that the independent variable (time) has a statistically significant influence on customer
growth, as indicated by a p-value <0.05, an R-squared value of 98.73%, and a very strong correlation
coefficient (Multiple R = 0.99). These findings have important implications for electricity planning
and policy, as accurate customer forecasts enable PT PLN (Persero) to anticipate future electricity
demand, optimize capacity expansion, and plan distribution network development more effectively.
Reliable predictions also support informed decision-making related to investment allocation,
infrastructure reinforcement, and operational efficiency, thereby reducing the risks of supply
shortages or overinvestment. Consequently, the results of this study provide a quantitative basis for
short- to medium-term strategic planning and policy formulation in the electricity sector at the local

service unit level.
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