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ABSTRACT 

The machine is a facility that is necessary for the company in production. The machine can reduce the failure rate 

of the product and reach the target time according to the customer's request. Therefore the machine needs to be 

cared for and maintained. Maintenance and care is a way to prevent the machine from being damaged. This study 

aims to determine and analyze the effect of preventive maintenance and breakdown maintenance on production 

achievement. The research was conducted in the Food Seasoning Industry. The research population is 

maintenance employees and production employees. The sample used was 25 respondents based on employees who 

are experts in their fields. The analytical method used in this research is the descriptive analysis method with a 

quantitative approach with linear regression analysis. Data processing using the help of IBM Statistics 21.00 

software. The results showed that preventive maintenance partially had a significant effect on production 

achievement. Breakdown maintenance partially has no significant effect on the achievement of production. 

Simultaneously preventive maintenance and breakdown maintenance have a significant effect on the achievement 

of production. Linear regression analysis resulted in the model formula Y= 9.004 + 0.561 (X1) + 0.042 (X2) 

 

Keywords: breakdown maintenance; food seasoning industry; linear regression; preventive maintenance; 

production achievement 
 

1. INTRODUCTION 

All Rapid industrial development will lead 

to increased competition in the global market. 

To be able to compete, companies must maintain 

smooth production and increase production 

(Wang et al., 2020). One of the best ways is the 

company's efforts to extend the operating time 

of an industrial machine and maintain a smooth 

production process (Setiawan, 2021) (Basri et 

al., 2017). This requires a proper maintenance 

and care program (Liu & Wu, 2018). Preventive 

maintenance and Breakdown maintenance are 

the best alternatives in solving these problems 

(Kumar & Yogish, 2016) (Ben et al., 2021) 

(Sukma et al., 2021). Most of an industrial 

company does not consider the possibility of a 

sudden engine failure which has an impact on 

low production achievement (Sahrupi & 

Juriantoro, 2018). 

Preventive maintenance is maintenance and 

care activities carried out to prevent unexpected 

damage and find conditions or circumstances 

that can cause production facilities to be 

damaged (Ebrahimi et al., 2020) (Putri et al., 

2020) (Sasitharan et al., 2020). While 

Breakdown Maintenance is maintenance carried 

out when the machine has been damaged so that 

the machine cannot operate normally/ the 

production process stops completely (Prabowo 

& Adesta, 2019) (Mohideen & Ramachandran, 

2014). Both of these maintenance models can 

increase productivity and overall company 

production achievement if they are carried out 

properly and regularly (M.Méndez & 

Rodriguez, 2017) (Er-Ratby & Mabrouki, 2018) 

(Rizlan et al., 2018). Production achievement is 

the result of the production process or raw 

material processing activities, either in the form 

of raw materials or semi-finished materials into 
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a product that has added value (Jasasila, 2017). 

Production achievement can also be referred to 

as the result of making an item so that its value 

can increase compared to the raw material  

(Shagluf & Longstaff, 2014) (Situmorang et al., 

2020). 

Food Seasoning Industry is a company 

engaged in the manufacture of food seasonings 

that are guaranteed to be safe and halal products. 

In the production process, this company has 

several machines to support the production 

process. The machines are the Blending machine 

and Pin mill machine. A Blending machine is a 

machine that serves to stir or mix food raw 

materials in the form of flour or powder. While 

the Pin mill machine is a machine that functions 

as a product refiner from the form of dry grains 

or granules into flour form with a level of 

fineness that can be adjusted according to the 

filter used (Annasya, 2017). This company has 

implemented preventive maintenance and 

breakdown maintenance programs on 

production machines periodically, once a month. 

These activities are carried out at the end of each 

month and perform breakdown maintenance 

activities whenever the machine is damaged 

(Nursubiyantoro et al., 2016) (Sari & Soepardi, 

2018). 

Based on initial observations, there are still 

some machines that suddenly fail even though 

they have been treated. In addition, the costs 

incurred in this treatment are quite large so that 

they are not following the set targets. In addition, 

production productivity is also not achieved. 

This resulted in the percentage of production 

achievement did not reach the target of 100%. 

Data of production achievement in 2019 can be 

seen in Figure 1. 

 

 

Figure 1. Percentage of production achievement  

in 2019 

 

Based on these problems, it is necessary to 

evaluate the maintenance and maintenance 

activities of the machine on the achievement of 

production. The evaluation was carried out to 

find out the indicators that had a significant 

effect (Prabowo et al., 2018) (Iqbal, 2017) 

(Irawan et al., 2021). The purpose of this study 

was to determine the effect of preventive 

maintenance and breakdown maintenance on 

production achievement. Novelty in this 

research was conducted in the Food Seasoning 

Industry. The analysis of this influence test uses 

the linear regression method.  
 

2. METHODS 

This study uses a descriptive analysis 

method with a quantitative approach (Sugiyono, 

2017). So that this study can determine the value 

of a variable and test the truth of the effect of 

preventive maintenance and breakdown 

maintenance on the achievement of production 

partially and simultaneously. Research subjects 

conducted in the Food Seasoning Industry. The 

population in this study were all employees in 

the maintenance and production divisions 

totaling 100 people. According to Suharsimi 

(2013), if the population is less than 100 people 

then the number of samples is sufficient to be 

taken as a whole, but if the population is greater 

than or equal to 100 people, then 10-15% or 20-

25% of the total population can be taken 

(Suharsimi, 2013). This study used a sample of 

25% of the population. The sample selection is 

because the population is equal to 100 people. 

Based on the theory that the number of samples 

taken is 25 people. Intake is based on 

respondents who are experts in their fields. 

The independent variables in this study are 

Preventive Maintenance (X1) and Breakdown 

Maintenance (X2) while the dependent variable 

is Production Achievement (Y). All variables 

used in this study used a Likert scale (values 1 

to 5) where respondents' answers were scored as 

follows: strongly agree with value 5, agree with 

value 4, disagree with value 3, less disagree with 

value 2 and strongly disagree with value 1. This 

study analyzed the truth test with the linear 

regression method. The test is carried out 

partially and simultaneously by testing 3 

hypotheses. The following conceptual model 

can be seen in Figure 1. 
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H1: Partially there is the effect of preventive 

maintenance on production achievement 

H2: Partially there is an effect of breakdown 

maintenance on production achievement 

H3: Simultaneously there is the effect of 

preventive maintenance and breakdown 

maintenance on production achievement 

 

Operational variables in this study used 

several supporting indicators to be analyzed. 

The following operational variables used can be 

seen in Table 1 and the conceptual model can be 

seen in Figure 2. 

 

  

 Table 1. Operational variable 

No Variable Variable Concept Indicators Reference 

1 Preventive 

Maintenance 

(X1) 

Preventive Maintenance is a 

maintenance model that is 

carried out based on a 

predetermined plan at a 

certain time interval and is 

preventive against the 

occurrence of damage that 

may occur. 

(Sudrajat, 2011) 

1. Maintain the reliability of the machine 

and keep the machine in a healthy 

condition. 

2. Reduce production defects 

3. Reduce downtime 

4. Support smooth production 

5. Maximize production results. 

Sudrajat 

(2011) 

2 Breakdown 

Maintenance 

(X2) 

Breakdown Maintenance 

can be interpreted as a 

maintenance policy through 

a machine or equipment 

operated until it is damaged, 

then it is repaired or 

replaced. 

 (Sudrajat, 2011) 

1. Breakdown Maintenance is carried out 

due to engine damage 

2. BM is carried out due to the decrease in 

production achievement 

3. Blocking the production process 

4. Resulting in loss 

5. Occurs due to lack of attention to the 

machine. 

Sudrajat 

(2011) 

3 Production 

Achievement 

(Y) 

Production output is the 

result of the activity of 

processing raw materials, 

both in the form of raw 

materials and semi-finished 

materials into an item that 

has a certain use-value. 

Heizer and Render (2014) 

(Heizer & Barry, 2014) 

1. Guaranteed smooth production if 

preventive maintenance goes well 

2. Production yields increase if preventive 

maintenance goes well. 

3. The production target is achieved if the 

production machine works optimally. 

4. Production achievement decreases if 

breakdown maintenance occurs 

frequently. 

5. Production results decrease if 

preventive maintenance is not optimal. 

Assauri 

(2011) 

 

  

 

Figure 2. Conceptual model 
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3.  RESULT AND DISCUSSION 

3.1. Characteristics of Respondent 

In this study, sampling was carried out on 

25 respondents from expert judgment. The 

selection of respondents is based on those who 

are experts in their fields. Characteristics of 

respondent in this study can be seen in Table 2.  
 

 

Table 2. Characteristics of respondent 

No Characteristic Details 
Amount of 

respondent 

1 
Respondent's 

age 

< 25 

25-30 

30-40 

> 40 

2 persons 

6 persons 

14 persons 

3 persons 

2 Gender Men’s 25 persons 

3 Degree 

Senior High 

School 

Diploma 3 

Bachelor 

22 persons 

 

1 person 

2 persons 

 

Based on Table 2, it can be seen that of the 

25 respondents, 2 respondents aged < 25 years, 

6 people aged 25-30 years, 14 people aged 30-

40 years and > 40 years old were 3 people. It can 

be interpreted that the age of 30-40 years is a 

very large proportion. In addition, it can also be 

seen that from 25 respondents, the largest 

number of samples were men as many as 25 

people or 100% of the respondents. It can be 

interpreted that the male gender is a very large 

proportion. Based on the education level group, 

the respondents have Bachelor’s degrees as 

many as 2 people, 1 person with Diploma 

education and 22 people with Senior High 

School education or equivalent. It can be 

interpreted that having a senior high school 

education or equivalent is the largest proportion. 

 

3.2. Validity Test 

Testing the validity of each question item in 

this study was carried out by connecting the 

score of each item with the total score. To test 

whether each indicator is valid or invalid, by 

comparing the r count with the results of the r table 

calculation. If r count > r table and is positive then 

the indicator is declared valid. Based on the 

number of samples as many as 25 respondents at 

a significance level of 5% (0.05) then df = n-1 

(25-1 = 24), the value of r table for df = 24 is 

0.397. In the calculation of the validity test if the 

Significant value (Sig) < 0.05 = Valid and if the 

Significant value (Sig) > 0.05 = Invalid. The 

following results of the validity analysis can be 

seen in Table 3.

 
 Table 3. Result of validity test 

No Indicators R-value R table Significance (Sig) Remark 

1 X1.1 0.701 0.396 0,000 Valid 

2 X1.2 0.612 0.396 0,001 Valid 

3 X1.3 0.677 0.396 0,000 Valid 

4 X1.4 0.627 0.396 0,001 Valid 

5 X1.5 0.662 0.396 0,000 Valid 

6 X2.1 0.693 0.396 0,000 Valid 

7 X2.2 0.857 0.396 0,000 Valid 

8 X2.3 0.864 0.396 0,000 Valid 

9 X2.4 0.783 0.396 0,000 Valid 

10 X2.5 0.752 0.396 0,000 Valid 

No Indicators R-value R table Significance (Sig) Remark 

11 Y.1 0.596 0.396 0,020 Valid 

12 Y.2 0.476 0.396 0,016 Valid 

13 Y.3 0.467 0.396 0,019 Valid 

14 Y.4 0.782 0.396 0,000 Valid 

15 Y.5 0.850 0.396 0,000 Valid 

Table 3 explains that all the calculated r values of 

the question items in the questionnaire are 

greater than the r table values, meaning that all 

question items on the variable preventive 

maintenance (X1), breakdown maintenance (X2) 

and production achievement (Y) are valid. 
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3.3. Reliability Test 

Reliability test was conducted to assess the 

consistency of the research instrument. An 

instrument research variable is said to be reliable 

if the Cronbach's Alpha value is greater than the 

standard test (α) 0.70. The following results of 

the reliability analysis can be seen in Table 4.
 

Table 4. Result of reliability test 

No Indicators Cronbach’s Alpha Standard Value Remark 

1 X1.1 0.861 0,60 Reliable 

2 X1.2 0.878 0,60 Reliable 

3 X1.3 0.860 0,60 Reliable 

4 X1.4 0.878 0,60 Reliable 

5 X1.5 0.860 0,60 Reliable 

6 X2.1 0.865 0,60 Reliable 

7 X2.2 0.860 0,60 Reliable 

8 X2.3 0.862 0,60 Reliable 

9 X2.4 0.864 0,60 Reliable 

10 X2.5 0.860 0,60 Reliable 

11 Y.1 0.875 0,60 Reliable 

12 Y.2 0.878 0,60 Reliable 

13 Y.3 0.886 0,60 Reliable 

14 Y.4 0.864 0,60 Reliable 

15 Y.5 0.860 0,60 Reliable 

Table 4 explains that all variables in this 

study are reliable, this can be seen from the value 

of Cronbach's alpha for the variable preventive 

maintenance (X1), breakdown maintenance (X2) 

and production achievement (Y) is greater  0.70 

 

3.4. Linear Regression Analysis 

To find out whether there is a relationship 

between the variables of preventive 

maintenance, breakdown maintenance and 

production achievement and to measure the 

strength of the relationship, regression analysis 

is used with the calculation of SPSS version 

21.00. The following processing results in the 

partial test can be seen in Table 5 and Table 6. 

 

H1: Partially there is an effect of preventive 

maintenance on production output 

 

Based on the results of calculations from 

Table 5, the results of the calculated t value of the 

preventive maintenance variable (X1) are 2.453 

and while the t table is at a significance level of (ɑ) 

5% with df=25-1=24 is 0.3297. The preventive 

maintenance variable has a positive and 

significant effect on production output (Y) this 

can be seen from the significance value (0.000) 

less than 0.05 and t count 9.013 > t table 0.3297. This 

means that if the preventive maintenance 

variable is increased, the production output will 

increase. 

 

H2: Partially there is an effect of breakdown 

maintenance on production output. 

 

Based on the results of calculations from 

Table 6, the results of the calculated t value of the 

breakdown maintenance variable (X2) are -7.926 

while the t table at a significance level of (ɑ) 5% 

with df = 25-1 = 24 is 0.3297. The breakdown 

maintenance variable has negative and 

significant effect on production output (Y), this 

can be seen from the significance value (0.000) 

less than 0.05 and t count -7.926 > t table 0.3297. 

This means that the greater the breakdown 

maintenance cost, the smaller the production 

achievement. 

 

H3: Simultaneously there is the effect of 

preventive maintenance and breakdown 

maintenance on production output. 

 
Based on the results of calculations from 

Table 7, the results of the calculated f value for 

preventive maintenance (X1) and breakdown 

maintenance (X2) variables are 6.255, while f 

table at a significance level of (α) 5% with df = 

25-1 = 24 is 4.279. Preventive maintenance (X1) 

and breakdown maintenance (X2) variables have 
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a positive and significant effect on production 

output (Y) this is evident from the significance 

value (0.000) less than 0.05 and f count 6.255 > f 

table 4.279. This means that both preventive 

maintenance and breakdown maintenance 

variables are increased, so production output 

will increase. 

 

3.5. Coefficient of Determination Test (R2) 

Based on the results of calculations with 

SPSS (can be seen Table 7), the R2 value in this 

study was 36.3%, which means that the 

relationship is very close. Preventive 

maintenance and breakdown maintenance 

contributed 36.3% to production output. While 

the remaining 63.7% is explained by other 

reasons such as communication, leadership style 

and others. 

Based on the result of the analysis in Table 8, the 

multiple regression equation is obtained as 

follows: Y= 9.004+ 0.561 (X1) + 0.042 (X2) 

 

This value can be interpreted. 

1. The coefficient of preventive maintenance 

(X1) is (+0.561) meaning that for every 

addition of 1 unit of value to preventive 

maintenance (X1), it will increase the value 

of Y (production achievement) by 0.561. 

2. The coefficient of breakdown maintenance 

(X2) is (0.042) meaning that for every 

addition of 1 unit of value to breakdown 

maintenance (X2), the value of Y (production 

achievement) will increase by 0.042. 

 

Table 5.  The results of the partial test of preventive maintenance variable 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta   

1 
(Constant) 975809956.275 47906750.041  20.369 .000 

Preventive maintenance 261.563 29.020 .944 9.013 .000 

a. Dependent Variable: Production Achievement 

 

Table 6. The results of the partial test of breakdown maintenance variable 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta   

1 
(Constant) 1808755319.535 60073168.439  30.109 .000 

Breakdown maintenance -186.709 23.557 -.929 -7.926 .000 

a. Dependent Variable: Production Achievement 

 

Table 7. Path coefficient (Model Summary) 

Model R R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

R Square 

Change 

F Change df1 df2 Sig. F 

Change 

1 .602a .363 .305 7.21109 .363 6.255 2 22 .007 

a. Predictors: (Constant), Breakdown Maintenance, Preventive Maintenance 

 

Table 8. The results of the simultan test of preventive and breakdown maintenance variables 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 

(Constant) 9.004 3.535  2.547 .018 

Preventive Maintenanace .561 .287 .561 1.958 .063 

Breakdown Maintenance .042 .237 .050 .175 .862 

a. Dependent Variable: Production Achievement 
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3. A constant of 9,004 means that if X1 and X2 

= 0 then Y = 9,004. 

 

3.6. Discussion and Comparison of Results 

The relationship between Preventive 

Maintenance and Breakdown Maintenance on 

Production Achievement looks POSITIVE 

based on the Path Coefficient (R-value) of 

0.363. This is in line with previous research 

which (Iqbal, 2017) found that there is a strong 

and positive relationship between Preventive 

Maintenance and Breakdown Maintenance on 

Production Achievement simultaneously. 

However, there are differences in the partial test. 

The test results in this study have a NEGATIVE 

effect on Breakdown Maintenance on 

Production Achievement. This means that the 

greater the breakdown maintenance cost, the 

smaller the production achievement. This is 

proven in the problem phenomenon that the 

Breakdown Maintenance program costs are very 

large which makes production results not 

achieved. 

 

4. CONCLUSION 

Based on the results of data analysis and 

discussions that have been carried out in the 

previous chapter, the results obtained are that the 

preventive maintenance variable partially has a 

significant effect on production achievement. 

This means that if the performance of preventive 

maintenance is improved, it will affect or 

increase production achievement. The 

breakdown maintenance variable partially has a 

significant effect on the achievement of 

production. This means that the greater the 

breakdown maintenance cost, the smaller the 

production output. Variables preventive 

maintenance and breakdown maintenance 

simultaneously have a significant effect on the 

achievement of production. This means that 

these two variables together affect the increase 

in production output. This study obtained the 

value of the multiple regression equation, 

namely Y = 9.004 + 0.561 (X1) + 0.042 (X2). 

This study only analyzes the independent and 

dependent variables, suggestions for future 

research are to deepen by analyzing the 

indicators of each of these variables using 

Structural Equation Modeling (SEM) based on 

covariance or Partial Least Square (PLS). 
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