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Abstract  
 

Maintenance management has an integrated function with production and manufacturing strategy. This paper 
analyzes maintenance management in Indonesia’s food snack MSMEs (Micro, Small, and Medium Enterprises). The 
number of MSMEs in Indonesia reached more than 63 million and 30% of the total SMEs came from the food 
sector. This paper analyzes the current status of these components in the Indonesian food snack MSME 
organizations through a pilot survey of 45 food snack MSME owners as respondents. To obtain data, a questionnaire 
was distributed randomly to food snack MSMEs owners in Indonesia and Maintenance Practice Factor (MPF) was 
calculated for 45 food snack MSMEs especially in food snacks. Results of distributing questionnaires online to 
MSMEs food snack in Indonesia obtained data of 35 respondents on the island of Java, 6 from Sumatera, 3 From 
Sulawesi, and 1 From Papua. The maintenance management factor then analyzed using Mann Whitney U test to see 
the significance of each factor to effective maintenance management. Furthermore, the correlation between factors 
was studied using Spearman rho. The result shows that planning and control with continuous improvement and 
financial aspect/maintenance cost with continuous improvement show a strong correlation.  
 
Keywords  
Maintenance Management, Food Snack Micro Small and Medium Enterprises (MSMEs), and Maintenance Practice 
Factor (MPF) 
 
1. Introduction  
Micro Small and Medium Enterprises (MSMEs) play an important role to accelerate economic growth as MSMEs 
are productive and dynamic contributors to the national economy (Thamrin, 2017). MSMEs have an important role 
in the Indonesian economy (Kurniawati and Yuliando, 2015). Based on data from the Ministry of Cooperatives and 
SMEs in 2017, the number of MSMEs in Indonesia reached more than 63 million, and 30% of the total MSMEs 
came from the food sector. The food MSMEs group plays a role as a driver of national productivity growth because 
it has the largest share of output compared to other industrial groups (BPS, 2018). Furthermore, the contribution of 
MSMEs to the increase of gross domestic product (GDP) has been increasingly high though the growth has been 
fluctuating from year to year. A similar phenomenon is evident for the contribution of MSMEs to the value of export 
(Thamrin, 2017). The increasing number of MSMEs can support the economy to be stronger.  In Indonesia, MSMEs 
have contributed over 75% of national income and occupied 97% of national employment (National Cooperative 
Department, 2011). This number reflects that MSMEs prosecute to be carefully developed due to the wide variances 
of labor skill and technology adopted in contrast to the customer requirements over the products of food (Kurniawati 
and Yuliando, 2015).  Therefore, to secure Indonesia’s food MSMEs, manufacturing maintenance management has 
to become more productive, efficient, and innovative to cope with the changing business environment successfully. 
The total development of food MSMEs in Indonesia from 2013-2018 can be seen in Figure 1. 
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Figure 1. Total of Food MSMEs in Indonesia (BPS, 2018) 

 
The premise that good maintenance management is fundamental to success in manufacturing is beyond question. 
The contribution of maintenance to the performance and profitability of manufacturing systems is to ensure that the 
plant can perform according to the agreed condition or what the organization expected, by balancing between the 
allocation of maintenance resources and the plant output (Cholasuke et al., 2004). Maintenance aims to support and 
maintains efficient production. It can no longer be considered a cost center separated from the main business 
processes of firms, but an integrated function, linked to production and manufacturing strategy (Jonsson, 1997). 
 
1.1 Objectives  
The purpose of this pilot survey is to identify the factors that are the key ingredients of successful maintenance 
management across the Indonesian food snack MSMEs and to give a picture of maintenance management supported 
by empirical evidence. The results of the study draw an assessment of variable factors to improve maintenance 
management practices to provide the decision-makers with information to formulate the right decision for their next 
move towards the best practice of maintenance management in Indonesian food snack MSMEs.  
 
2. Literature Review  
Following Indonesia laws No. 20/2008 about Micro, Small, and Medium enterprises are defined as follows: 
microenterprises are productive businesses owned by individuals and/or business entities individuals who meet the 
criteria for Microenterprises as regulated. Small Business is a productive economic business that stands alone, which 
is carried out by an individual or business entity that is not a subsidiary or not a branch of the company that is 
owned, controlled, or part of either directly or indirectly from a Medium or Large Business meet the criteria for 
Small Business as referred to in this regulation. Medium Enterprises are productive economic enterprises that stand 
alone, that is conducted by an individual or business entity that is not a sub-company or branches of companies that 
are owned, controlled, or become part of either directly or indirectly with Small Business or Large Business with the 
number of net assets or annual sales proceeds as stipulated in this rule.  
 
In Indonesia, according to the laws of MSMEs number 20 of 2008, stated that the firms which could be classified 
into MSMEs are determined by the number of assets, employees, and total income per year. The micro firm is 
categorized as part of MSME having less than 5 employees, less than Rp. 300,000,000 in total income per year, and 
less than Rp. 50,000,000 in total assets (not included are lands and buildings). The small firm is categorized as part 
of MSME having the ranges of 5 to 19 for employees, the ranges of Rp. 300,000,000 to Rp. 2,500,000,000 in total 
income per year, and the ranges of Rp. 50,000,000 to Rp. 500,000,000 in total assets (not included are lands and 
buildings). And the middle firm is categorized as part of MSME having the ranges of 20 to 99 for employees, the 
ranges of 2,500,000,000 to Rp. 50,000,000,000 in total income per year, and the ranges of Rp. 500,000,000 to Rp. 
10,000,000,000 in total assets (not included are lands and buildings) (Ridha and Hidayat, 2020). 
 
Maintenance needs to be implemented to ensure that tools and equipment used in the work process operate 
according to their function. The maintenance includes not only breakdown intervention but also routine inspection, 
periodic maintenance, preventive maintenance, and condition maintenance. Adebiyi et al. (2004) stated that 
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maintenance methods in food industries stand from six types. They are preventive, prediction, corrective, running, 
overhauling, and breakdown. Predictive maintenance is the least implemented in maintenance methods compare 
with others. The incompetence of the technicians and the lack of adequate and appropriate sources to meet up the 
maintenance requirements are becoming the main maintenance problems.  
 
Keep hygiene plays an important role in maintenance in the food industry. The design of the equipment is a common 
problem in the maintenance of food equipment. Food equipment is often complex and difficult to dismantle, 
therefore cleaning the equipment is quite challenging. Besides, the maintenance staff have to lack knowledge how to 
perform appropriate maintenance, for example, the usage of lubricants might cause the trace of lubricants are left on 
production surfaces during maintenance work and furtherly cause microorganisms on that specified spot (Aarnisalo 
et al., 2006). 
 
Chinese and Ghirardo (2010), describe good maintenance performance can be achieved by a small-size company by 
applying the appropriate maintenance strategy. Condition-based maintenance (CBM) indicates very good 
effectiveness and positive correlation with cost, quality, and safety in the preventive maintenance approach. The best 
practice of maintenance management can be achieved by considering the maintenance performance as follows: 
1. The proportion of preventive maintenance to total maintenance  
2. The presence of CBM and the share of CBM on total maintenance 
3. Maintenance capacity, number of internal operators 
4. The presence of total maintenance management (TMM) 
5. Human resource aspects, in particular, maintenance department tasks  

 
The change in manufacturing processes emphasizing lean manufacturing, reliability, and availability of plants is 
vitally crucial and becomes important in maintenance management. A decrease in profit, loss of market 
opportunities, lots of production, and so on can be led by poor machine performance, downtime, and ineffective 
plant maintenance lead to a. Many researchers have provided reasons why maintenance management can help in 
maximizing the business profit. Through his equation, Dunn (1996) explained that effective maintenance 
management can help to increase the revenues by increasing the equipment performance and plant capacity, which 
will, in turn, maximize the volume of sales. While Tsang et al. (1999) mentioned that maintenance measurement is 
needed to give the maintenance manager quantitative information on the extent to which maintenance goals can be 
reached and what action is to be taken to improve the operations to meet the goals. The success of maintenance 
management can be influenced by factors such as key measurement. Key measures used should be the factors that 
relate to the successful implementation of a maintenance framework or system (Maskell, 1991).  
 
Maintenance performance can be affected highly by the maintenance technique. The cost of repairing in reactive 
mode is on average about three times higher than the cost of repairing in preventive mode and also has less 
performance than the preventive mode (Mobley,1990). It happens through reactive maintenance does not tackle the 
root level of a problem and always results in repetitive failure. Vague and vary between authors and users become 
the differences and borderlines between maintenance concepts. 
 
Policy deployment and organization become the first component that affects maintenance performance. The 
optimum maintenance organization structure is dependent on the specific conditions within the organization. 
Decentralization, the participation of maintenance workers in project teams, focusing on the core business, and 
outsourcing are common and important organizational trends. Responsibility can be transferred from maintenance 
workers to machine operators and a more holistic view result in faster response times when machines breakdown 
and an increased level of co-operation and trust between production/operations and maintenance workers. the most 
important factors for deciding about allocating maintenance resources to be plant layout and cost of plant 
availability. That was not analyzed and this study could consequently not be verified (Kelly, 1997).  
 
A human resource becomes important in maintenance management because of the potential for developing skills. In 
a fact, maintenance management is a cross-function that involves other department information. the goal of the 
maintenance program can be achieved by the company through elaboration on all information from each department 
to achieve, for example, a maintenance program should have a positive correlation with top management vision. 
Meanwhile, the obstacles between departments to create a productive work culture can be achieved through 
elaboration between the production department and maintenance department (Nakajima, 1998). Prognostic and 
health management (PHM) technology in the maintenance program (Cholasuke et al., 2004). PHM technology 
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provides quantitatively measures the effectiveness of the various diagnostic, prognostic, and intelligent maintenance 
activities under the same performance measures but it requires high technology system. Three main categories 
include in PHM technology: Diagnostic and PHM technology and metrics (smart sensor, data collection and 
communication, software, hardware, and integration PHM); Maintenance strategy (performance metrics and 
assessment); organizational readiness (workforce skill and training, R&D support and leadership, analysis cost and 
risk for adopting PHM). The larger company uses advanced PHM technology and has a higher opportunity to 
improve its maintenance practices.  
 
Scheduling maintenance work and allocating a source for each work can be helped by maintenance plans and 
schedules help. a maintenance operation from meeting its objective of servicing the organization’s needs can be 
restricted by the lack of planning and scheduling. high responsiveness, less unplanned work, and less unplanned 
overtime with consequences of lowering the cost of maintenance can be led by proper work planning can lead to 
(Levitt, 1997).   
 
The financial control of maintenance stands from control over the maintenance budget, the contractor cost 
monitoring and, overall labor, and material cost control (Ingalls, 2000). An organization with excellent maintenance 
management will have a lower variation between maintenance budget and maintenance cost, and the variance of 
maintenance cost should be investigated. The main objective of maintenance is to achieve the agreed plant 
performance at the minimum maintenance cost (Moubray, 1994). 
 
The factors that lead to the continuous improvement of maintenance are the effective use of performance 
measurement, management commitment, and the adoption of proactive maintenance. Many authors claim that 
excellent maintenance performance organizations have a commitment to long-term improvement to maintenance 
practice and are constantly striving for better ways to do things (Ingalls, 2000).  
 
Also, Alsyouf (2009) defines three main components of maintenance policy that company should consider when 
selecting it achieving competitive advantages (business-oriented), meet the requirement of safety and environmental 
requirements, and following the standards and procedures OEM created by the maintenance programs. Due to the 
importance of SOP, the company must invest in staff education and training. They will manage, plan, supervise, and 
execute all maintenance programs. Table 1 summarize the maintenance variables formulated from the literature. 
 

Table 1. Summary of Maintenance Key Factors Formulated From The Literature 
 

Variable 
Policy 

Deployment and 
Organization 

Task Planning 
and Scheduling 

Human 
Resource 

Management 

Continuous 
Improvement 

Financial 
Aspect 

Cholasuke et al., (2004) √ √ √ √ √ 
Jin et al, (2016) √ √ √ - √ 

Chinese and Ghirardo, 
(2010) √ √ √ - √ 

Naji et al., (2020) √ - √ - √ 
Fumagalli, (2009) - √ - - √ 
Naughton, (2013) - √ √ - √ 
Jonsson, (1997) √ - √ - - 
Alsyouf, (2009) - √ - - - 

ThisStudy √ √ √ √ √ 
 
3. Methods  
The object of this study is micro small and medium enterprises (MSMEs) which focus on the food industry in 
Indonesia, mainly snacks (crackers, martabak, pempek, etc.). The questionnaire is divided into five sections 
including : 
a. Policy deployment and organization 
b. Human resource management 
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c. Planning and control 
d. Financial aspects/maintenance costs 
e. Continuous improvement 

In each question, the respondent chooses the suitability of the questions with the condition of their company. The 
questionnaire has developed using a Likert scale (score 1 to 5). Score 1–5 depends on the questions given. All 
question items were operationalized using interval questions.  In analyzing the collected data, maintenance practice 
factor (MPF) and Mann Whitney u test are employed. MPF is the determining basis of the maintenance approach. 
MPF is given as follows: 

𝑀𝑀𝑀𝑀𝑀𝑀 =  �
∑ 𝑐𝑐𝑖𝑖𝑖𝑖.𝑥𝑥𝑖𝑖𝑖𝑖
𝑁𝑁
𝑖𝑖=1
∑ 𝑐𝑐𝑖𝑖𝑖𝑖.𝑥𝑥𝑖𝑖

� 𝑥𝑥 100%     (3.1) 

𝑀𝑀𝑀𝑀𝑀𝑀 =  �∑ 𝑓𝑓𝑖𝑖.𝑥𝑥𝑖𝑖
𝑁𝑁
𝑖𝑖=1
∑ 𝑐𝑐𝑖𝑖𝑖𝑖.𝑥𝑥𝑖𝑖

� 𝑥𝑥 100%     (3.2) 

where Cij, quantitative point of use maintenance factor for qualitative description; fi, frequency of practice 
maintenance factor; xi, effectiveness rating of maintenance method; N, number of identified maintenance factor; m, 
the total number of descriptions; i, exactly one possible qualitative description of the extent of maintenance factor i.  

According to Krauth (1983), The Mann-Whitney U test determines whether there is a statistically significant 
difference between the two variables that are not normally distributed. It assumes that the data are independent 
random samples from two populations that have the same shape. In this research, the separated data to have Mann-
Whitney U test were 2 data from the employees with experience in training maintenance management and with no 
experience. Given two independent samples, it tests whether one variable tends to have values higher than the other. 
It has been proved that the U test has a rather high efficiency when it is used in situations where the two-sample t-
test might also be used. The steps of the Mann-Whitney U test: 

1. Define the hypothesis 

  Two-tailed hypothesis 

     H0  : Mx = My     (3.3) 

     H1  : Mx ≠ My     (3.4) 

2. Calculate the standard score (Z) 
𝑇𝑇 = 𝑆𝑆 − 𝑛𝑛1 (𝑛𝑛1+1)

2
      (3.5) 

  For larger data (n1, n2 > 20) and ties are detected  

𝑍𝑍 =  
𝑇𝑇−(𝑛𝑛1.𝑛𝑛2)

2  

�𝑛𝑛1.𝑛𝑛2.(𝑛𝑛1+𝑛𝑛2+1)
12 −

𝑛𝑛1 .𝑛𝑛2  ∑𝑡𝑡3− ∑𝑡𝑡)
12 (𝑛𝑛1+ 𝑛𝑛2)( 𝑛𝑛1+ 𝑛𝑛2−1)

   (3.6) 

  Ties are not detected  

    𝑍𝑍 =  
𝑇𝑇−(𝑛𝑛1.𝑛𝑛2)

2  

�𝑛𝑛1.𝑛𝑛2 .(𝑛𝑛1+𝑛𝑛2+1)
12

     (3.7) 

  Where S = total ranking from population 1; n1  is number of sample 1; n2 is number of sample 2 

3. Conclude the decision  
 

Reject H0 when Zcalculation > Zα 
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Besides, the Spearman-correlation test was used to study the relationship between maintenance and success factors. 
The correlation value of 0.4 – 0.6 indicates a correlation moderate, while the value is more than 0.7 indicates a 
strong relationship (Cholasuke et al, 2004). 
 
4. Data Collection 
The research data was obtained from online questionnaires that were distributed randomly through online media. In 
total, 70 micro small and medium enterprises (MSMEs) of the food industry have filled out the survey, but only 45 
food industries with kinds of food snacks were selected as respondents. The number of respondents of each region is 
shown in Table 2. The most of respondents are MSMEs located at Java Island, a highly-populated area in Indonesia 
and more developed than other islands. From the results of MSMEs, it was noted that the MSMEs in Java Island 
amounted to 2.59 million (58.19%) or half of the total MSMEs located in Java. This makes the island a strategic 
location for MSMEs growth (BPS, 2017). 
 
5. Results and Discussion  
According to the data survey, participating MSMEs Segmented by Spreads the island in Indonesia in Table 2, 
MSMEs have provided an employee to maintain their production equipment/machines as described in Table 3. 
Besides, the level of employee education that handles the maintenance management of production 
equipment/machines at SMEs can be seen in Table 4. Table 5 is the Maintenance Practice Factor (MPF) of  45 food 
MSMEs dan Table 6 is a list of questions asked of respondents. The maintenance section of production 
equipment/machines is a department itself within the organizational structure can be seen in Figure 2.  

Table 2. Participating MSMEs Segmented by Spreads the island in Indonesia 

Island Total Percentage 
Java 35 78% 
Sumatera 6 13% 
Sulawesi 3 7% 
Papua 1 2% 

 
Table 3. Workers Owned by MSMEs 

 
Labor Total 

1-4 employees 29 
4-19 employees 13 

20-99 employees 3 
 

Table 4. Level of Education by MSMEs 
 

Qualification Education Total 
Primary School 1 

Junior High School 8 
High School 24 

Bachelor's Degree and Higher 12 
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Figure 2. Pie Chart The maintenance section in organizational structure 

 
Table 5. Maintenance Practice Factor (MPF) of  45 Food MSMEs 

 
MSMEs F1 F2 F3 F4 F5  MSMEs F1 F2 F3 F4 F5 

1 70 80 68.57143 46.66667 48.57143  24 66.66667 73.33333 68.57143 73.33333 62.85714 
2 83.33333 73.33333 60 73.33333 62.85714  25 63.33333 56.66667 60 53.33333 62.85714 
3 80 66.66667 80 73.33333 80  26 66.66667 56.66667 57.14286 46.66667 40 
4 63.33333 50 45.71429 46.66667 40  27 83.33333 66.66667 68.57143 60 74.28571 
5 70 56.66667 54.28571 46.66667 42.85714  28 90 86.66667 77.14286 66.66667 71.42857 
6 70 63.33333 48.57143 40 57.14286  29 80 70 68.57143 60 48.57143 
7 80 63.33333 68.57143 46.66667 40  30 80 73.33333 74.28571 80 77.14286 
8 63.33333 66.66667 51.42857 40 62.85714  31 73.33333 56.66667 74.28571 73.33333 51.42857 
9 83.33333 73.33333 68.57143 66.66667 62.85714  32 76.66667 76.66667 65.71429 53.33333 68.57143 

10 76.66667 53.33333 60 46.66667 48.57143  33 83.33333 53.33333 80 86.66667 85.71429 
11 76.66667 53.33333 60 46.66667 48.57143  34 93.33333 83.33333 65.71429 60 71.42857 
12 66.66667 50 51.42857 53.33333 54.28571  35 70 70 71.42857 60 80 
13 80 63.33333 57.14286 60 57.14286  36 53.33333 40 37.14286 26.66667 34.28571 
14 83.33333 70 54.28571 53.33333 65.71429  37 80 73.33333 68.57143 80 71.42857 
15 63.33333 60 62.85714 60 60  38 93.33333 93.33333 80 53.33333 57.14286 
16 60 80 82.85714 73.33333 97.14286  39 80 60 62.85714 66.66667 62.85714 
17 70 66.66667 71.42857 46.66667 54.28571  40 90 63.33333 60 60 65.71429 
18 56.66667 46.66667 62.85714 66.66667 68.57143  41 63.33333 56.66667 51.42857 53.33333 60 
19 60 63.33333 57.14286 66.66667 45.71429  42 83.33333 76.66667 65.71429 73.33333 77.14286 
20 73.33333 66.66667 57.14286 60 57.14286  43 83.33333 100 94.28571 86.66667 94.28571 
21 73.33333 56.66667 45.71429 40 37.14286  44 83.33333 70 54.28571 53.33333 54.28571 
22 50 60 54.28571 60 25.71429  45 60 70 51.42857 66.66667 48.57143 
23 80 66.66667 62.85714 66.66667 74.28571  Mean 74 66.14815 63.1746 59.40741 60.25397 
 

Table 6. A List of Questions Asked of Respondents 
 

Variables P-value Significance 
Policy Deployment and Organization 0.0060 Yes 
Is there an organizational chart in your company?   
Is there a structured maintenance flow?   
Is the maintenance strategy well defined?   
Are there major factors in maintenance other than company strategy?   
What is the position of the maintenance department within the organization?   
Human Resource Management in Maintenance 0.0032 Yes 
Are there any of your employees whose level of education?   
Does the level of education affect the ability to carry out maintenance?   
Does age affect the ability to perform maintenance?   
Is there a maintenance contract employee?   
Is there an individual assessment of performance?   
Is there a risk relationship in carrying out maintenance?   
Is there a possibility of a work accident while doing maintenance?   

7%

33%

22%

31%

7% Not et all important

Slightly important

Moderately
important

Very important

Extremely important
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Variables P-value Significance 
Planning and Control 0.040 Yes 
Is there any actual work/scheduled work?   
Is there overtime for maintenance/unscheduled work?   
Is there a minimum maintenance budget plan for the month?   
Is there a stock book for spare parts/ tool parts?   
Financial Aspects/Maintenance Costs 0.028 Yes 
Is there a record of costs spent on maintenance?   
Is there a difference between the planned budget and the actual costs incurred?   
Is there a record of the total costs lost due to damaged equipment?   
Is there a periodic maintenance fee for each machine?   
Is there a record of total maintenance costs compared to exploitation costs?   
Are there any reports of losses due to damage?   
Is there a record of maintenance labor costs versus total maintenance costs?   
Are there any statistical analyzes to evaluate maintenance progress?   
Continuous  Improvement 0.0024 Yes 
Does the company use performance measures?   
Does the company apply the TPM and RCM methods to employee work?   
Is there an implementation of a continuous improvement process?   
Are there measurements of continuous improvement?   
Is there management of spare parts storage?   
Are spare parts always available?   
 

The result of a maintenance practice factor (MPF) calculation revealed that the mean MPF for each category of the 
industries is F1=74%, F2=65.62%, F3=59.40%, F4=60.25%, and F5=58.79% (Table 5). The MPF value then 
analyzed using Mann Whitney U test to understand the influence of factors on the maintenance management in food 
snacks in Indonesia.  

The respondents were divided into two groups, the MSMEs without having maintenance management training 
experience and having maintenance management experience as mentioned by the respondents. Table 6 illustrates the 
link between the five factors of successful maintenance and effective maintenance. For each factor, several factors 
are associated with highly effective maintenance management.  

A simple test of significance was performed to identify the factors relating to highly effective maintenance 
management. The Mann Whitney U test is used to compare differences between two independent groups when the 
dependent variable is either ordinal or continuous, but not normally distributed. The score of each factor was 
calculated from the score of each variable provided by the respondents, as mentioned by Fink (1995). If the p-values 
are lower than 0.05 (𝛼𝛼 = 0.05), then the factor is significantly related to highly effective maintenance management. 
The analysis has shown that five factors are highly associated with highly effective maintenance management, i.e. 
policy deployment and organization, human resource management, planning and control, financial 
aspects/maintenance cost, and continuous improvement.  

Table 7. Correlation Between Maintenance Success Factors 

 F1 F2 F3 F4 F5 
F1 1 0.498 0.446 0.295 0.439 

F2 0.498 1 0.546 0.406 0.501 
F3 0.446 0.546 1 0.605 0.607 

F4 0.295 0.406 0.605 1 0.659 
F5 0.439 0.501 0.607 0.659 1 

Note: F1 = policy deployment and organization, F2 = human resources management,  F3 = planning and 
control, F4 = financial aspects/maintenance cost, F5 = continuous improvement.  

The Spearman test was used to examine the relationship between maintenance success factors. Table 7 shows the 
result of the correlation study. As mentioned by Swinscow and Campbell (1997), a correlation value in the range 
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0.2-0.39 is considered as a weak correlation, a range 0.4-0.59 is considered as moderate correlation, and a higher 
value of 0.6-0.79 is considered as strong correlation.  

6. Conclusion  
Maintenance is an important activity to keep the equipment hygiene in food industries. This paper presents the result 
of the survey maintenance in Indonesia food MSMEs. A total of 5 maintenance factors, consisting of 30 questions, 
and 45 food snack MSME respondents. Analysis of variance shows that using the significance level ∝ = 0.05, the p-
value of factor policy deployment and organization, human resource management, planning and control, financial 
aspects, and continuous improvement show significance to the effective maintenance management with a score less 
than 0.05. Furthermore, the correlation between factors was studied using Spearman rho. The results show that 
planning and control with continuous improvement and financial aspect/maintenance cost with continuous 
improvement show a strong correlation. 
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