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Abstract 

This study intended to develop Automobiles' Computerised Maintenance Management System (CMMS) to Improve 

UDART Buses' Availability Performance, Case of UDART Headquarters-Dar es Salaam. The specific study 

objectives were to assess factors affecting the availability performance of public service vehicles owned by UDART, 

to develop a CMMS model for improving the availability performance of public service vehicles owned by UDART, 

and to develop a CMMS for improving the availability performance of passengers' service vehicles owned by 

UDART. The theories adopted are Resource Based Theory, Institutional Theory and Human Capital Theory. The 

study used a cross-sectional survey design. The data collection process used structured questionnaires. The data 

collection process involved 71 respondents using simple random and purposive sampling methods. Data processing 

used the Statistical Package for Social Sciences version 26 program to estimate numerical values and descriptive 

statistics to indicate study results. Inferential and descriptive statistics tested relationships of study variables, 

comprising OLS multiple regression analysis, percentages, frequencies and correlations. Again, the study has brought 

an efficient maintenance management model to guide UDART and other passengers' transporters in running their 

firms productively. Finally, the resulting CMMS has revealed the significance of improving the availability 

performance of UDART's buses to 90.32%. Nevertheless, UDART should invest well in maintenance tools and 

equipment as they significantly affect the availability performance of the buses. 

 

Keywords: Computerised Maintenance Management, Passengers Service, Availability Performance 

 

INTRODUCTION 

UDART, a public transport system, has 240 buses providing regular and express services. However, the company 

faces challenges such as prolonged waiting times and crowded buses, especially during peak hours. Proper 

maintenance management is crucial for UDART operations, as it helps retain the reliability and durability of vehicles. 
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As the population grows, the demand for passenger service vehicles increases, leading to traffic congestion, air 

pollution, and exhaust pollution.  

 

The quality of service and the sustainability of the business require sufficient funding. Reliability of service is crucial 

for passenger access and customer satisfaction. Technical faults or breakdowns can lead to service disruptions, 

making it essential to prioritise maintenance and upkeep. Regular changes of engine oils, filters, and other failed parts 

are necessary to maintain vehicle condition, performance, and productivity. This study aims to develop a 

Computerised Maintenance Management System (CMMS) to enhance the availability performance of UDART buses. 

 

NEED OF THE STUDY 

UDART, a public transportation system, faces challenges due to unplanned downtime and decreased capacity. With 

240 buses, the minimum availability performance is 85%. Overcrowded buses and long wait times, particularly during 

peak hours, contribute to fatigue and increased depreciation rates. This study aims to develop Automobiles 

Computerised Maintenance Management System (CMMS) to improve bus availability and service performance. 

 

Objectives of the Study 

The focus of the study will be on specific and primary objectives, which are: 

 

Main Objective 

The main objective of this study is to develop a computerised maintenance management system to improve the bus 

availability and service performance of UDART's fleet. 

 

Specific Objectives  

This study will rely on the following specifics to reveal its core objective; 

i. To assess the factors affecting the availability performance of public service vehicles owned by UDART. 

ii. To develop a mathematical model for improving the availability performance of public service vehicles owned 

by UDART. 

iii. To develop a computerised maintenance management system for improving the availability performance of 

passengers' service vehicles owned by UDART. 

 

Definition of Key Terminologies 

Computerised Maintenance Management 

According to Sharma (2019), maintenance involves repairing and fixing assets to ensure their functionality 

throughout their lifespan. Again, ISO 55000 emphasises benefits such as improved financial performance, risk 

management, product quality, social responsibility, compliance validation, and increased efficiency, Almeida (2022). 

Standard maintenance approaches include corrective, planned, preventive, and predictive maintenance. Computerised 

maintenance management systems (CMMS) simplify maintenance activities, increase the availability of physical 

assets, and improve productivity. CMMS manages technical specifications, locations, spare parts, maintenance 

history, work orders, materials, and performance indicators for report generation. 

 

Availability Performance  

Gueller et al. (2016) define availability performance as the probability of a system performing its intended function 

within specified conditions and time frames. High availability performance reduces maintenance costs, ensures safer 

production, and enhances a company's competitiveness. Alavian et al. (2019) use Mean Time to Repair and Mean 
Time Between Failures metrics. 

Additionally, Kortelainen and Pursio (2001) and Jagtap et al. (2021) have highlighted that Equation 1 aids in 

calculating technical availability performance. 

 

𝑇𝑎𝑣 =
𝑇𝑚𝑎𝑥 –𝑇𝑑

𝑇𝑚𝑎𝑥
  =  

 𝑈𝑝𝑡𝑖𝑚𝑒

𝑈𝑝𝑡𝑖𝑚𝑒 + 𝐷𝑜𝑤𝑛𝑡𝑖𝑚𝑒
 =

 𝑀𝑇𝐵𝐹

 𝑀𝑇𝐵𝐹+ 𝑀𝑇𝑇𝑅)
  ……………………………………….(1      
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Where: 

Tav = Technical availability performance   

Tmax = Maximum operating time  

Td = Downtime or maintenance time 

MTBF = Mean Time Between Failures 

MTTR = Mean Time to Repair 

 

Factors Affecting Buses’ Availability Performance  

Asset availability results from designs, operations, and maintenance approaches, Kasimov et al. (2021). Again, proper 

maintenance reduces wear and tear, increases availability, and reduces depreciation rates, Jumbo et al. (2019). Regular 

inspections and maintenance programs optimise availability performance, improving productivity, safety, and 

pollution control. Fleet maintenance managers must consistently monitor fleet conditions to identify maintenance 

requirements, lower costs, and enhance availability performance, Olugu et al. (2021).  

 

According to Feng et al. (2021), the availability of spare parts is directly related to maintenance cost management. 

Also, overloaded vehicles increase accident risks and tire overheating, threatening road traffic safety, Alkhoori and 

Maghelal (2021). Furthermore, Gerum et al. (2019) stated that excessive maintenance can lead to costly operations 

and losses. Thus, maintenance programs should strategize economic benefits and minimise downtime to optimise 

fleet availability. Similarly, CMMS can reduce unscheduled downtime and waiting times for technical staff and spare 

parts acquisition, Wroe et al. (2020). 

 

Public Transport 

Sukhov et al. (2022) pointed out that fleet operations management and stakeholder engagement are crucial for 

improving the Bus Rapid Transit service quality. Again, maintenance management is essential for assets, as it ensures 

customer satisfaction, increases availability and reliability, and reduces breakdowns, Olugu et al. (2021). It also helps 

in reducing fuel consumption and interruptions in organisational activities. Furthermore, Abbas et al. (2020) declared 

that asset managers and maintenance engineers are essential for effective project management. In addition, customer-

oriented staff are crucial for providing the best possible service. Accordingly, good maintenance management reduces 

asset downtimes and repair costs, enabling efficient operation and increased profit. In that regard, this study developed 

a CMMS to improve the availability performance of UDART's buses, with 71 UDART staff participating in the data 

collection process. 

 

Theoretical Review  

According to Okoli (2019), theories play a crucial role in academic research and journal articles as they are necessary 

for publication. Similarly, this study utilised three fundamental theories – Resource Based Theory, Institutional 

Theory, and Human Capital Theory. The study assessed factors affecting the availability performance of the 

Passengers’ Service Vehicles owned by UDART. Again, the study results were the inputs in developing the relevant 

mathematical maintenance management model and CMMS. 

 

Resource-Based Theory 

Ahlemann et al. (2021) suggest that Resource Based Theory (RBT) explains value creation using Information 

Technology, highlighting the relationship between owned resources and a firm's success. Abdurrahman and Yusuf 

(2018) suggest that RBT recognizes the value added to assets and examines the earned value of organisational 

functions. Freeman et al. (2021) link RBT with sustainability, emphasising sustainable competitiveness and people 
as facilitators for organisational functions. 

 

Institutional Theory 

Berthod (2018) states that Institutional Theory is the basis for organisational designs and conducts. The theory 

indicates that all organisations are interrelated and depend on one another. Fulfilling customary needs validates 

organisations. Similarly, the theory requires UDART to reduce the service gap by improving the availability 

performance of the buses. Hence, the success of UDART reflects similarly on the sustainability of the BRT system. 
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Human Capital Theory 

Hitka et al. (2019) define Human Capital as capabilities possessed by people in making products, giving ideas or 

serving customers in various market conditions. The abilities are the results of accumulated knowledge, skills and 

other attributes that help to meet organisational or societal goals. Accordingly, this study focused on UDART's 

maintenance staff and the theoretical literature reviews to reveal the correlation between Institutional Theory and 

Human Capital Theory. The empirical literature review reveals that previous research focused on analysing the 

strengths and weaknesses of passenger-serving organisations due to poor automobile maintenance management. 

However, the results have not clarified how maintenance management can improve the availability of public service 

vehicles owned by UDART in Dar es Salaam, Tanzania. 

 

Productive Bus Rapid Transit Service Delivery  

Chansky and Modica (2018) declared that public transport services improve urban economic conditions by creating 

job opportunities. UDART should focus on increasing productivity and offering cost-effective BRT services. Proper 

maintenance and management of passenger service vehicles are crucial for their performance and safety. UDART 

significantly improves bus maintenance practices to encourage socio-economic development in Dar es Salaam. 

 

Maintenance Management Plans for Bus Rapid Transit Service Delivery 

According to Shen et al. (2020), passenger services, including trips and safaris, require proper management and 

maintenance to ensure productivity and reduce costs. In addition, poor maintenance practices can lead to unscheduled 

downtimes, environmental pollution, and congested road traffic systems, Hussain et al. (2020). Thus, good 

maintenance practices optimise fuel consumption and exhaust gas emissions, reducing harmful by-products like 

evaporative emissions and exhaust gases, Odogun and Georgakis (2019). Again, improving maintenance 

effectiveness can lower engine maintenance costs and improve safety for passengers and baggage. Therefore, CMMS 

implementation can help address these issues (Daily & Peterson, 2017). 

 

Maintenance Management Strategies for Productive UDART Services  

Ma et al. (2017) define commuters as daily transport services providing repetitive travel between specific destinations. 

Optimising asset utilisation and profit maximisation can enhance productivity and efficiency in commuter services. 

However, poor maintenance, fuel bills, and taxes can lead to high service costs. Automotive maintenance 

management can improve commuter bus service delivery in Dar es Salaam.  

 

According to Walsh (2017), buses facilitate people's movements in urban and rural areas, and IoT technology can 

efficiently manage bus services. Further, proper maintenance schemes for bus fleets are crucial to avoid challenges 

like shortages, unscheduled breakdowns, and high maintenance costs, Ambriško and Teplická (2021). Furthermore, 

Corazza et al. (2018) indicated that early detection of potential vehicle failures can prolong the lives of components 

and reduce environmental effects. Effective maintenance management can optimise asset utilisation efficiency and 

achieve a company's productivity, profitability, and effectiveness. Accordingly, Poór et al. (2019) recommended TPM 

to improve organisations, enhance productivity, decrease unemployment, and maximise profits in the BRT service 

provision. 

 

Effects of Maintenance Management on Bus Rapid Transit Services Delivery  

Public transport services are crucial for passenger transportation, and their quality depends on reliability and 

accessibility. Preventive maintenance reduces asset breakdowns and enhances asset availability and reliability, 

extending their life cycles. Maintenance management improves operations performance and market competitiveness, 
as it reduces costs. Thilakshan and Bandara (2019) recognised transportation as the leading social and economic 

development sector, and its sustainability depends on service quality and fleet availability performance. Again, Taufik 

et al. (2021) pointed out that IoT technology can improve planning and management of transport operations, while 

telematics uses a Global Positioning System and onboard diagnosis to track vehicle movements.  
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According to Tezel and Aziz (2017), strategic investments, maintenance, and productivity improvement are essential 

for an organisation's sustainability. Accordingly, maintenance management is the core function of passenger service 

delivery, ensuring the steady running of organisational functions and continuously improving the productivity and 

safety of assets. Similarly, this study introduced Automobiles’ Computerised Maintenance Management System to 

improve UDART buses' availability performance. 

 

Maintenance Management Strategies for Productive UDART Services  

Ma et al. (2017) define commuters as daily transport services that provide repetitive travel between specific 

destinations. According to recent studies by Jannah et al. (2020) and Dou et al. (2021), optimising asset utilisation 

and profit maximisation can enhance productivity and efficiency in commuter services. However, poor maintenance, 

fuel bills, and taxes can lead to high service costs.  

 

Accordingly, Deveci et al. (2022) revealed that automotive maintenance management can improve commuter bus 

service delivery in Dar es Salaam. Proper maintenance schemes for bus fleets are crucial to avoid shortages, 

unscheduled breakdowns, and high maintenance costs. Moreover, Corazza et al. (2018) reminded us of how early 

detection of potential vehicle failures can prolong the lives of components and reduce environmental effects. Again, 

a good maintenance management strategy can improve UDART's sustainability by affecting service quality, quantity, 

and costs.  

 

Maintenance management model for improved availability performance 

Nguyen (2016) defines model models as mathematically configured sets providing specific relationships, simplifying 

scientific knowledge acquisition and enabling critical decisions. Again, they predict outcomes reliably from relevant 

data sets and effectively predict conditions related to specific data. Furthermore, Breheny and Burchett (2017) stated 

that regression models isolate outcomes and descriptive variables, while multiple regressions compare descriptions 

with complex situations.  

 

On the other hand, data sets related to a specific population and relevant values and outcomes should create an 

excellent prediction model. Thus, a conceptual framework containing eight independent variables, such as 

maintenance strategies, scheduling, inventory management, quality audit, monitoring, utilisation, safety, human 

resources management, and availability of tools and equipment, was used to assess the availability performance of 

UDART buses. The results showed improved quality, increased productivity, profitability, decreased service costs, 

and growth in passenger service delivery. 

 

Methodical approach 

Ragab and Arisha (2018) define research methodology as an analytical approach to solving problems, and Torres-

Carrión et al. (2018) explain it systematically. It focuses on specific assumptions that validate research results with 

the correct choice of research design. According to Sileyew (2019), research design refers to the framework of 

conditions that govern the collection and analysis of data. Furthermore, it is systematic and economical in structure, 

aimed at achieving research objectives and accurately answering questions related to the identified problem.  

 

Several categories of research designs include review, correlation, experimental, descriptive, semi-experimental, and 

meta-analytical designs. Sileyew (2019) mentioned that descriptive-longitudinal case studies are the most commonly 

known research designs. Notably, each design should align with the relevant research approach. 

 
On the other hand, Kankam (2020) defines an approach as a collection of procedures for conducting a research project, 

and the data collection approach must suitably accommodate the research population. Again, Thacker (2020) defined 

a population as a group of entities with specific features or characteristics, such as people, animals, objects, 

measurements, or buildings. This group provides a study sample and research data. In contrast, Bhardwaj (2019) 

defined sampling as selecting a specific group of people or objects from a more extensive collection to meet the needs 

of a research project. 

In addition, validating research data is aided by proper sampling, which can be probability or non-probability. Again, 

Elfil and Negida (2017) define the sampling method as selecting a representative population from an objective 
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population. Baral (2017) stated that research data can be primary or secondary, with primary data gathered to achieve 

the research goal. Whereas secondary data are collected facts used for new study objectives beyond the original ones, 

Martins et al. (2018). Conclusively, sampling and data collection are essential components of any research project. 

 

RESEARCH METHODOLOGY 

This research study uses a cross-sectional survey design to focus on lengthy bus wait times in Dar es Salaam, 

Tanzania. The study uses a quantitative approach, focusing on the UDART headquarters in Jangwani. The research 

involved 360 staff members, including maintenance managers, supervisors, technicians, and operators. The sample 

size was 78 respondents, with only 71 completing questionnaires.  

 

The study aims to improve bus availability and performance by developing a computerised maintenance management 

system (CMMS). The study aims to address the issue of passengers waiting over 25 minutes for buses during peak 

hours, leading to fatigue and increased depreciation rates. The study also aims to develop a computerised maintenance 

management system to improve bus availability and performance. Again, the sample size computation followed a 

measured formulation (1). 

 

𝑛 =
𝑛

1+𝑛.𝑛2…………………................................................ (1) 

 

Again,                                𝑛 =
360

1+360∗0.12 

 
                                                 = 78 

Where:  

n = Sample size or number of participants required 

N = Research population = 360 

e = Standard sampling error (10%) is accepted or tolerated. 

Seventy-one participants met the degree of accuracy required for the research after entering values for the respective 

variables in the calculation.  

Table 1: Sample Size Distribution 

S/N    Respondents                           Population  Size         Sample Size         Data Collection Method 

1.          Maintenance team                             60                                 13                          Structured  Questionnaires 

2.          Supporting staff                             300                                 65                           Structured  Questionnaires 

Total                                                      360                                 78 

 

This study used primary random selection and purposive sampling to recruit participants from UDART's maintenance 

staff. Data collection used structured questionnaires and secondary data through UDART statistics. The study used 

documentary reviews for secondary data collection. The MLR model was used for statistical analysis to determine 

the correlation between variables. Descriptive statistics and inferential statistics examined the strength of correlations. 

P values ranging from 0.000 to 0.05 indicated significance levels. The study aimed to standardise or normalise the 

sample. 

Yi =β0+β1Xi,1 + β2Xi,2 +β3Xi,3 + β4Xi,4 + β5Xi,5 + β6Xi,6 + β7Xi,7 + β8Xi,8 + Ɛ................................................................1 

Where: 

Yi = Dependent variable, availability performance. 

Xi1 =Automobile maintenance plans and strategies 

Xi2 =Automobile maintenance scheduling 
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Xi3 =Automobile maintenance inventory management and control 

Xi4= Automobile maintenance quality, audit and compliance management 

Xi5 =Automobile maintenance monitoring and control 

Xi6 =Automobile utilisation and safety management 

Xi7 = Automobile human resources management 

Xi8 = Availability of automobile maintenance tools, equipment and machines 

β0 = Constant term    

β1 = Coefficient of regression measuring each unit change of a dependent variable as xi,1  changes, that is, changes 

in availability performance, as automobile maintenance plans and strategies change. 

β2= Coefficient of regression measuring each unit change of a dependent variable as xi,2  changes, that is, changes in 

availability performance, as automobile maintenance scheduling changes. 

β3 = Coefficient of regression measuring each unit change of a dependent variable as xi,3  changes, that is, changes 

in availability performance, as automobile maintenance inventory management and control change. 

β4= Coefficient of regression measuring each unit change of a dependent variable as xi,4  changes, that is, changes in 

availability performance, as automobile maintenance quality, audit and compliance management change. 

β5 = Coefficient of regression measuring each unit change of a dependent variable as xi,5 changes, that is, changes in 

availability performance, as automobile maintenance monitoring and control change. 

β = Coefficient of regression measuring each unit change of a dependent variable as xi,6 changes, that is, changes in 

availability performance, as automobile utilisation and safety management change. 

β7 = Coefficient of regression measuring each unit change of a dependent variable as xi,7  changes, that is, changes 

in availability performance, as automobile human resources management changes. 

β8= Coefficient of regression measuring each unit change of a dependent variable as xi,8  changes, that is, changes in 

availability performance, as availability of automobile maintenance tools, equipment and machines change. 

Ɛ =   model error term or residuals 

 

RESULTS AND DISCUSSION 

The study results analysis used SPSS software, with a coefficient alpha of 0.744, indicating good internal data 

consistency. The same indicates a commendable accuracy in data collection, linking the study objectives and relevant 

results and highlighting the study's objectives. 

 

Table2: Reliability Statistics 

                    Cronbach’s Alpha                                                        No. of Items   

                             0.744                                                                                                        39 

 

Descriptive Analysis  

The study analysed data by considering eight variables: maintenance plans and strategies; maintenance schedules; 

maintenance inventory management and control; maintenance quality, audit, and compliance management; 

maintenance monitoring and control; automobile utilisation and safety management; human resources management; 

and availability of tools, equipment, and machines. 

 

Furthermore, some of the independent variables are composites of related study variables. Accordingly, maintenance 

strategies combine three related independent variables. In particular, the given variable includes the current 

maintenance strategy, the effects of excessive preventive maintenance, and the effects of poor preventive maintenance 

on the availability performance of the UDART fleet. 

Similarly, maintenance scheduling is a collection of four independent variables. These are maintenance waiting time, 

delayed condition restorations, and skipped inspections. Again, the given variable includes unscheduled automobile 

maintenance. 
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Additionally, maintenance quality, audit, and compliance management combined maintenance financial resources, 

maintenance costs, maintenance performance, and the quality of the maintenance crew were parts of the study. In 

addition, monitoring and control comprise the effects of the correct use of workshops, maintenance processes, 

maintenance policies, and maintenance culture. 

 

The study assessed the factors affecting automobile availability performance at UDART, Dar es Salaam, Tanzania. 

Similarly, automobile utilisation comprises the effects of overloading, road accidents, and the vehicle’s wear. Again, 

human resources management combines the effects of staff shortages, skilled labourers, and a maintenance 

management crew. However, data analysis used descriptive statistics. 

 

Effects of independent variables on Buses’ availability performance 

The study's findings exposed assorted responses from its respondents. Besides, respondents' opinions exposed several 

factual information. Consequently, Table 4.16 analyses the effects of the relevant independent study variables on 

UDART buses' availability performance. The responses had a mean of 2.2958 and a standard deviation of 0.48321. 

Correspondingly, it is evident that maintenance strategies moderately affect the availability performance of UDART 

buses. Further, the effect of the maintenance schedule is moderate, as indicated by the mean of 2.3204 and standard 

deviation of 0.90651. Furthermore, inventory management and control affect the fleet moderately, as indicated by the 

mean of 2.7606 and standard deviation of 1.10149. 

 

On the other hand, maintenance quality, auditing, and compliance management affect buses' availability performance. 

This remark is evident by a static mean of 3.4613 and a standard deviation of 0.60893. Additionally, the availability 

performance of UDART buses is highly dependent on automobile maintenance monitoring and control, as indicated 

by the mean of 3.1761 and standard deviation of 0.52765. Furthermore, the observation indicated that the availability 

performance of the UDART fleet is highly affected by the usage and safety management of the buses. Respectively, 

this observation is evident by the static mean of 3.0422 and the standard deviation of 0.91186. 

 

Again, the study observed that human resources management highly affects buses' availability performance. This 

observation presents a mean of 3.0845 and a standard deviation of 0.79276. Also, maintenance tools, equipment, and 

machines contribute moderately to the buses' availability. This effect has a mean score of 2.8685 and a standard 

deviation of 0.36134. 

 

Mathematical Model and CMMS Development  

This study uses a multiple linear regression model to analyse the effects of automobile CMMs on the availability 

performance of UDART buses' fleets. The model examines the relationships between dependent and independent 

variables, including maintenance strategies, maintenance scheduling, inventory management, maintenance quality 

audit and compliance management, monitoring and control, and availability of maintenance tools, equipment and 

machines. 

 

 

 

 

 

Table 3: Model Summary 

Model R R2 

 

 

Adjusted R2 Std. Error of 

the Estimate 

R2 

Change 

    F Change Statistical Change 

df1 df2 Sig. F 

Change 

1 .974a .950 .943 .10595 .950 145.820 8 62 .000 

a. Predictors: (Constant) availability of tools and equipment; maintenance inventory management and control; 

human resources management; maintenance strategies, maintenance scheduling; automobile utilisation and safety 

management; maintenance quality audit and compliance management; monitoring and control. 
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Table 3 is an output of a linear regression test done with the aid of SPSS. Again, the same represents the model 

summary of the relevant test. Furthermore, it describes the model characteristics. In addition, the assessment involved 

eight independent variables: availability of tools, machines and equipment; maintenance inventory management and 

control; human resources management; maintenance strategies; maintenance schedules; automobile utilisation and 

safety management; maintenance quality audit and compliance management; and monitoring and control. 

 

R is the coefficient of correlation between independent and dependent variables. Again, the reference relies on the 

fact that values greater than 0.4 requires further or secondary data analysis. In particular, relationships between 

relevant study variables are evident by the coefficient of .974. Accordingly, this value indicates a good correlation. 

 

R2 is the coefficient of determination presenting a total variation on the dependent variable as the independent 

variables have explained them. Values greater than 0.5 indicate that the given model determines a particular 

relationship effectively. Accordingly, the determination among the variables holds a coefficient of .950, which is 

good. 

 

Adjusted R2 indicates the general result: the deviation of sample results from the population accommodated in the 

particular multiple regression. Notably, there should be a difference between R2 and Adjusted R2. In this case, the 

value of adjusted R2 is 0.943 

 

Significance value (P-value or Sign value):  

The assessment relied on a 95% confidence or 5% significance level. In that regard, p-values must always be less 

than 0.05. Table 3 indicates the relevant significance level as .000. Accordingly, the results are statistically significant. 

 

F-ratio:  

Considerably, the F ratio signifies enhancement in the predictor variable. The same is evident in a model fit relative 

to its inaccuracies. The F-ratio greater than 1 signifies an efficient model. Similarly, Table 3 indicates that; the F 

value is 145.820, which is good. 

 

Testing for a 5% significance level or 95% confidence level was done using the study variables. Once more, P would 

have a P <0.000-0.05 based on the significance value (P value) in the ANOVA and regression coefficient. As a result, 

the pertinent test used the SPSS program, and the outcomes are in ANOVA Table 4. 

 

The results show that the regression model is statistically significant in affecting the dependent variable. The reason 

is the probability value 0.000, which is less than the 0.05 significance level. The eight independent variables were 

unique and statistically significant in affecting the availability performance of UDART buses in Dar es Salaam, 

Tanzania. 

Table 4: ANOVA 

 

ANOVAa 

Model 

1 

 Sum of 

Squares 

df Mean 

Squares 

F Sig. 

 

Regression 13.095 8 1.637 145.820 .000b 

Residual 0.696 62 0.011   

Total 13.791 70    

a. Dependent Variable: Availability Performance 

b. Predictors: (Constant), Availability of tools, machines and equipment, Inventory management, Human 

resources management, Maintenance strategies, Maintenance scheduling, Automobile utilisation and safety, 

Maintenance quality audit, control and compliance, Maintenance monitoring and control 
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Regression Coefficients 
Table 5. Regression Coefficients a 

  Unstandardized Coefficients Standardised Coefficients 

Model  B Std. Error Beta(β) t Sig. 

1 (Constant) .818 .125  1.353 .002 

 Strategies .11 .004 .138 1.416 .001 

 Scheduling .08 .017 .124 3.126 .002 

 Inventory mgt. .058 .024 .124 4.104 .000 

 Quality control -.086 .136 -.123 -2.196 .003 

 Monitoring -.01 .024 -.125 -2.195 .001 

 Utilisation  .021 .025  .109  3.077 .003 

 HR Management  .01 .023  .124   3.435 .000 

Tools, equipment .089 .139 .703 6.233 .000 

a. Independent Variables 

b. Dependent Variable: Availability Performance 

 

Table 5 shows that strategies (β=0.110, P<0.001); scheduling (β=0.08, P<0.002); inventory management (β=0.058, P<0.000); 

quality control (β= -0.086, P<0.003); monitoring and control (β= -0.1, P<0.001); utilisation (β=0.021, P<0.003); human 

resources management (β=0.01, P<0.000); and tools, equipment and machines (β=0.089, P<0.000 had significant relationships 

with availability performance. Since all P values were lower than the alpha value (α), 0.05, they were all approved.  

 

Additionally, by controlling other variables, it was found that the availability performance of UDART buses was 

positively statistically and significantly affected by maintenance strategies, maintenance scheduling, inventory 

management, automobile utilisation and safety, human resources management, and the availability of tools, 

equipment, and machines. Likewise, the same correlated negatively with maintenance quality control and 

maintenance monitoring. Thus, the results suggest that the UDART fleet's availability performance depends on using 

the invested resources properly. 

The study's findings also share similarities with those of Soltanali et al. (2020). Once more, the study showed that 

scheduled maintenance greatly enhances vehicle performance. Additionally, effective maintenance management 

always produces deemed achievements.  

 

Multiple Linear Regressions Model Development 

The study has considered eight factors or variables that affect availability performance. Accordingly, the relevant 

coefficients indicate their effects. Again, studied variables or factors, with the effect of their coefficients, collectively 

bring the relevant availability performance. The multiple linear regression equation 2 presents the overall availability 

performance of the UDART fleet: 

 

AP(T)=β0+β1AP(MS)+β2AP(SH)+β3AP(IM)+β4XAP(MQ)+β5AP(MC)+β6AP(UT)+β7P(HR)+β8P(TE)+ Ɛ....2 

 

Accordingly, the following definitions apply to the availability performance model structured into equation 2: 

 

AP (T) = Total Availability Performance, the dependent variable. 
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β0 = Constant term 

β1, β2, β3, β4, β5, β6, β7 and β8 = Coefficients of the dependent or predictor variables  

AP (MS) = Factor related to automobile maintenance strategies 

AP (SH) = Factor related to automobile maintenance scheduling 

AP (IM) = Factor related to automobile maintenance inventory management and control  

AP (MQ) = Factor related to maintenance quality audit and compliance management 

AP (MC) = Factor related to automobile maintenance monitoring and control 

AP (UT) = Factor related to automobile utilisation and safety management 

AP (HR) = Factor related to automobile maintenance human resources management 

AP (TE) = Factor related to automobile maintenance tools, equipment and machines 

Ɛ= Error term or residuals for Availability Performance model  

 

Evidently, after adding relevant coefficients, the model is represented as: 

AP(T)=0.817+0.11APMS+0.08APSH+0.058APIM-0.086APMQ-0.1APMC 

+0.021APUT+0.01APHR+0.089APTE………………………………………...…………………………………….3 

 

Model Validation 

The failure rate of the UDART's buses is between 30 to 50 buses daily. Thus, the average breakdown rate is 45 buses. 

The computation of the relevant availability uses equation 4: 

Availability =  
𝑈𝑝𝑡𝑖𝑚𝑒

𝑈𝑝𝑡𝑖𝑚𝑒 + 𝐷𝑜𝑤𝑛𝑡𝑖𝑚𝑒
    = 

𝑈𝑝𝑡𝑖𝑚𝑒

𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒
    (Hirwani and Chaturvedani, 2015) 

                =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑏𝑢𝑠𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑢𝑠𝑒𝑠
 = 

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑢𝑠𝑒𝑠−𝑏𝑟𝑜𝑘𝑒𝑛 𝑑𝑜𝑤𝑛 𝑏𝑢𝑠𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑟𝑜𝑘𝑒𝑛 𝑑𝑜𝑤𝑛 𝑏𝑢𝑠𝑒𝑠
…. 

……………..4 

 

                     =   
240−40

240
    

                           =  84% 

 

The UDART fleet's availability performance is lower than predicted by the mathematical model, indicating the need 

for a CMMS to improve it. Validation and projected performance data from June 2023 to May 2024 tested the model's 

validity. The results showed high accuracy and a precision of 99.99%. Effective maintenance strategies, schedule 

management, quality control, monitoring, inventory management, bus utilisation, human resources management, and 

availability of tools and equipment are perfect predictors of UDART fleet availability performance. 

 

Discussion 

The study findings were consistent with other research on maintenance performance, such as Darestani et al. (2020) 

and Ingemarsdotter et al. (2021). These studies highlight the benefits of condition-based maintenance in extending 

the useful life of assets, reducing expenses, and improving productivity. 

 

The study suggests that UDART should manage its resources effectively to achieve its goals, aligning with the 

Resource-Based Theory. It recommends implementing internal maintenance and transportation policies to maintain 

buses' availability performance. The study identified eight factors affecting fleet availability, forming the basis for a 

mathematical model that helps plan and manage vehicle maintenance tasks. The model was used to establish a web-

based CMMS for improving UDART buses' availability performance. 

 

Summary of Results 

The study collected responses from participants regarding specific variables, which resulted in varied opinions. The 

study aimed to achieve three objectives. The same are: assess factors affecting the availability performance of public 

service vehicles owned by UDART, develop a mathematical model to improve availability performance and create a 

computerised maintenance management system.  
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Additionally, the predictor variables positively affected the availability of UDART's fleet. However, the correlation 

between the dependent and independent variables is 97.4%. Again, the predictor variables accounted for 95% of the 

UDART's availability performance, with 5% as the influence of other variables. 

 

Conclusion and Recommendations 

Conclusion 

The study aimed to improve the availability performance of UDART's passenger service vehicles by developing a 

Computerised Maintenance Management System (CMMS). The study achieved its three objectives: analysing factors 

affecting vehicle availability, developing a mathematical maintenance model, and developing a CMMS. The first 

objective involved analysing eight factors affecting vehicle availability: maintenance strategies, scheduling, inventory 

management, quality audit, monitoring, and safety. The second objective was to develop a mathematical maintenance 

model, which improved availability from 84 to 90.32%. The third objective was to develop a CMMS using a 

mathematical model and computer-based programming, which passed a test and showed promising results. 

 

Recommendations 

The study emphasises the importance of maintenance strategies, scheduling, inventory, quality audits, compliance, 

bus utilisation, human resources management, and tool availability. It suggests using a CMMS for skill improvement, 

regular consultation with management, and focusing on applicable policies. The study further recommends that the 

UDART management enhance fleet operations, invest in modern tools, improve maintenance schedules, implement 

better strategies, improve inventory management, enhance maintenance quality, audit, and compliance management, 

enhance monitoring efforts, optimise bus utilisation, and improve human resource management to achieve projected 

fleet availability performance. 

 

Areas for Further Studies 

This study targeted developing automobiles’ computerised maintenance management system to improve the 

availability performance of the buses in the case of UDART Headquarters, Jangwani Depot-Dar es Salaam. In 

addition, the study is meaningful to other aspects, such as how maintenance management can improve organisational 

productivity. Again, the study could assess maintenance management's effects on service quality and customer 

satisfaction. 

 

ACKNOWLEDGMENT 

This dissertation results from materials and moral support from some important people, either directly or indirectly. 

Consequently, within this small space, it is impossible to thank each of them exclusively for their assistance. 

Nevertheless, a few individuals hold special gratitude. 

Thanks Almighty God for protection, guidance, courteousness and power in this work. The earnest thanks to Eng. 

Dr. Ramadhani Kivugo and Eng. Dr.  Fredrick Sanga, for their excellent advice on this dissertation, forming a 

prominent part of the course’s requirements. Their supervisions enabled the making of this document, presented for 

authorisation and assessment. 

Having much appreciation to other DIT staff for their unwavering support during the dissertation project. The 

researcher is also incredibly grateful to the management and departmental teams, particularly those in the 

Postgraduate, Civil Engineering, Mechanical Engineering, and General Studies Departments. Recognising everyone 

individually for their support in reaching this stage of academic development takes work. This gratitude is a blessing 

for everyone to stay blessed. These people will be important endlessly. 

 

http://www.ijrti.org/


   © 2023 IJNRD | Volume 8, Issue 9 September 2023 | ISSN: 2456-4184 | IJNRD.ORG  
  

 

IJNRD2309392 International Journal of Novel Research and Development (www.ijnrd.org)  
 

d794 

c794 

REFERENCES 

Abbas, D., Di Fulvio, F., Marchi, E., Spinelli, R., Schmidt, M., Bilek, T. & Han, H.-S. 2021. A Proposal For An 

Integrated Methodological and Scientific Approach to Cost Used Forestry Machines. Croatian Journal of 

Forest Engineering: Journal For Theory And Application of Forestry Engineering, 42, 63-75. 

Abbas, Y., Martinetti, A., Moerman, J.-J., Hamberg, T. & Van Dongen, L. A. 2020. Do You Have Confidence in 

How Your Rolling Stock Has Been Maintained? A Blockchain-Led Knowledge-Sharing Platform for 

Building Trust Between Stakeholders. International Journal Of Information Management, 55, 102228. 

Abdel Wahed Ahmed, M. M. & Abd El Monem, N. 2020. Sustainable And Green Transportation For Better Quality 

of Life Case Study Greater Cairo–Egypt. HBRC Journal, 16, 17-37. 

Abdurrahman, A. R. & Yusuf, M. 2018. Does The Risk Profile, Liquidity Ratio, Good Corporate Governance And 

Intellectual Capital Able to Affect the Financial Performance of Islamic Banks in Indonesia. My UNICEB, 1, 

8. 

Agustiady, T. K. & Cudney, E. A. 2018. Total Productive Maintenance. Total Quality Management & Business 

Excellence, 1-8. 

Ahlemann, F., Legner, C. & Lux, J. 2021. A Resource-Based Perspective of Value Generation Through Enterprise 

Architecture Management. Information & Management, 58, 103266. 

Alavian, P., Eun, Y., Liu, K., Meerkov, S. M. & Zhang, L. 2019. The (Α, Β)-Precise Estimates of MTBF and MTTR: 

Definitions, Calculations, and Induced Effect on Machine Efficiency Evaluation. IFAC-Papersonline, 52, 

1004-1009. 

Aljumaili, M. & Al-Chalabi, H. 2016. Data Quality Of Maintenance Data: A Case Study in Maximo CMMS. 

Alkhoori, F. A. & Maghelal, P. K. 2021. Regulating The Overloading Of Heavy Commercial Vehicles: Assessment 

Of Land Transport Operators In Abu Dhabi. Transportation Research Part A: Policy And Practice, 154, 287-

299. 

Almomani, H. & Aldaihani, A. H. 2021. Using Computerised Maintenance Management System (CMMS) In Roads 

Maintenance Operations. International Journal Of Environmental Science, 6. 

Alsyouf, I., Alsuwaidi, M., Hamdan, S. & Shamsuzzaman, M. 2021. Impact Of ISO 55000 On Organisational 

Performance: Evidence From Certified UAE Firms. Total Quality Management & Business Excellence, 32, 

134-152. 

Amberg, B., Amberg, B. & Kliewer, N. 2019. Robust Efficiency In Urban Public Transportation: Minimising Delay 

Propagation in Cost-Efficient Bus and Driver Schedules. Transportation Science, 53, 89-112. 

Ambriško, Ľ. & Teplická, K. 2021. Proactive Maintenance as a Tool of Optimization For Vehicle Fleets, in Terms 

of Economic and Technical Benefits. ACTA Polytechnica Hungarica, 18. 

Anas, R., Surbakti, M. S., Sembiring, I. S. & Hastuty, I. P. Gis For Usu Campus Transportation Asset Management.  

IOP Conference Series: Materials Science and Engineering, 2021. IOP Publishing, 012010. 

Antikainen, M., Uusitalo, T. & Kivikytö-Reponen, P. 2018. Digitalisation As An Enabler Of Circular Economy. 

Procedia CIRP, 73, 45-49. 

Aransyah, D., Rosa, F. & Colombo, G. 2020. Smart Maintenance: A Wearable Augmented Reality Application 

Integrated With CMMS to Minimise Unscheduled Downtime. Computer-Aided Design and Applications, 17, 

740-751. 

Arena, F., Pau, G. & Severino, A. 2020. A Review On IEEE 802.11 P for Intelligent Transportation Systems. Journal 

Of Sensor And Actuator Networks, 9, 22. 

Atombo, C. & Wemegah, T. D. 2021. Indicators For Commuter’s Satisfaction and Usage Of High Occupancy Public 

Bus Transport Service In Ghana. Transportation Research Interdisciplinary Perspectives, 11, 100458. 

Bădău, F., Abramović, B., Cormoș, A. C. & Iordache, V. 2020. Management Of Urban And Regional Rail: Case 
Study Bucharest. Logi–Scientific Journal On Transport And Logistics, 11, 120-131. 

Banerjee, N., Morton, A. & Akartunalı, K. 2020. Passenger Demand Forecasting In Scheduled Transportation. 

European Journal Of Operational Research, 286, 797-810. 

Bannikov, D. & Sirina, N. Service Maintenance And Repair Of Passenger Cars In The Concept Of Digital Enterprise.  

IOP Conference Series: Materials Science And Engineering, 2020. IOP Publishing, 012168. 

Bartle, C. & Chatterjee, K. 2019. Employer Perceptions Of The Business Benefits Of Sustainable Transport: A Case 

Study Of Peri-Urban Employment Areas In South West England. Transportation Research Part A: Policy 

And Practice, 126, 297-313. 

http://www.ijrti.org/


   © 2023 IJNRD | Volume 8, Issue 9 September 2023 | ISSN: 2456-4184 | IJNRD.ORG  
  

 

IJNRD2309392 International Journal of Novel Research and Development (www.ijnrd.org)  
 

d795 

c795 

Basu, D., Roy, S., Maitra, S. R. & Majumdar, B. B. 2020. An Assessment Towards Identifying Improvement Needs 

Of Urban Bus Stop Infrastructure: Knowledge Gained From Bhubaneswar. Transportation Research 

Procedia, 48, 3802-3813. 

Begna, A. 2020. Assessment And Improving City Buses Failure: A Case Study On Anbessa City Bus Service 

Enterprise (ACBSE). 

Berthod, O. 2018. Institutional Theory Of Organizations. 

Birago, D., Mensah, S. O. & Sharma, S. 2017. Level Of Service Delivery Of Public Transport And Mode Choice In 

Accra, Ghana. Transportation Research Part F: Traffic Psychology And Behaviour, 46, 284-300. 

Borovyk, S. 2020. Modelling The Process Of Assessing Efficiency And Development Of Production Activities Of 

The Passenger Fleet In Different Operating Conditions. Technology Audit and Production Reserves, 5, 55. 

Boryaev, A., Malygin, I. & Marusin, A. 2020. Areas Of Focus In Ensuring The Environmental Safety Of Motor 

Transport. Transportation Research Procedia, 50, 68-76. 

Breheny, P. & Burchett, W. 2017. Visualisation Of Regression Models Using Visreg. R J., 9, 56. 

Bubou, G. M., Gumus, S. & Ogungbemi, A. A. Institutionalising The Maintenance Management Function In Public 

Sector Organisations For Sustainable Infrastructure Services In Nigeria.  Nigerian Society Of Engineers’ 

Annual General Meeting And Conference (Abuja,), 2017. 

Camilleri, M. A. 2018b. The Tourism Industry: An Overview. Travel Marketing, Tourism Economics And The Airline 

Product, 3-27. 

Cara, A. 2020. Challenges Of Girls’ Basic Education In South Sudan. Reflecting Critically Through The Capability 

Approach And Human Capital Theory. Reflecting Critically Through The Capability Approach And Human 

Capital Theory.(August 14, 2020). 

Carvalho, T. P., Soares, F. A., Vita, R., Francisco, R. D. P., Basto, J. P. & Alcalá, S. G. 2019. A Systematic Literature 

Review Of Machine Learning Methods Applied To Predictive Maintenance. Computers & Industrial 

Engineering, 137, 106024. 

Chansky, B. & Modica, N. F. 2018. Productivity In Transit: A New Measure Of Labor Productivity For Urban Transit 

Systems. Monthly Labor Review, 1-32. 

Chengula, D. & Kombe, K. 2017. Assessment Of The Effectiveness Of Dar Es Salaam Bus Rapid Transit (DBRT) 

System In Tanzania. Int. J. Sci, 36, 10-30. 

Corazza, M. V., Magnalardo, S., Musso, A., Petracci, E., Tozzi, M., Vasari, D. & De Verdalle, E. 2018. Testing An 

Innovative Predictive Management System For Bus Fleets: Outcomes From The Ravenna Case Study. IET 

Intelligent Transport Systems, 12, 286-293. 

Da Silva, R. F., De Andrade Melani, A. H., De Carvalho Michalski, M. A., De Souza, G., Nabeta, S. I. & Hamaji, F. 

H. Defining Maintenance Performance Indicators For Asset Management Based On Iso 55000 And Balanced 

Scorecard: A Hydropower Plant Case Study.  Proceedings Of The 30th European Safety And Reliability 

Conference And The 15th Probabilistic Safety Assessment And Management Conference, Venice, Italy, 2020. 

1-5. 

Dai, J. & Menhas, R. 2020. Sustainable Development Goals, Sports And Physical Activity: The Localization Of 

Health-Related Sustainable Development Goals Through Sports In China: A Narrative Review. Risk 

Management And Healthcare Policy, 1419-1430. 

Daily, J. & Peterson, J. 2017. Predictive Maintenance: How Big Data Analysis Can Improve Maintenance. Supply 

Chain Integration Challenges In Commercial Aerospace. Springer. 

Damsere-Derry, J., Adanu, E. K., Ojo, T. K. & Sam, E. F. 2021. Injury-Severity Analysis Of Intercity Bus Crashes 

In Ghana: A Random Parameters Multinomial Logit With Heterogeneity In Means And Variances Approach. 

Accident Analysis & Prevention, 160, 106323. 
Danbold, F. & Huo, Y. J. 2017. Men's Defence Of Their Prototypicality Undermines The Success Of Women In Stem 

Initiatives. Journal Of Experimental Social Psychology, 72, 57-66. 

Darestani, S. A., Ganji, M. & Imannezhad, R. 2020. What Are The Key Determinants Of Maintenance Performance? 

Production, 30. 

De La Torre, R., Corlu, C. G., Faulin, J., Onggo, B. S. & Juan, A. A. 2021. Simulation, Optimization, And Machine 

Learning In Sustainable Transportation Systems: Models And Applications. Sustainability, 13, 1551. 

Deb, S. & Ahmed, M. A. 2018. Determining The Service Quality Of The City Bus Service Based On Users’ 

Perceptions And Expectations. Travel Behaviour And Society, 12, 1-10. 

http://www.ijrti.org/


   © 2023 IJNRD | Volume 8, Issue 9 September 2023 | ISSN: 2456-4184 | IJNRD.ORG  
  

 

IJNRD2309392 International Journal of Novel Research and Development (www.ijnrd.org)  
 

d796 

c796 

Deveci, M., Pamucar, D., Gokasar, I., Delen, D. & Martínez, L. 2022. A Fuzzy Einstein-Based Decision Support 

System For Public Transportation Management At Times Of Pandemic. Knowledge-Based Systems, 252, 

109414. 

Dossou, P.-E. 2018. Impact Of Sustainability On The Supply Chain 4.0 Performance. Procedia Manufacturing, 17, 

452-459. 

Dou, X., Meng, Q. & Liu, K. 2021. Customised Bus Service Design For Uncertain Commuting Travel Demand. 

Transportmetrica A: Transport Science, 17, 1405-1430. 

Duer, S., Woźniak, M., Paś, J., Zajkowski, K., Bernatowicz, D., Ostrowski, A. & Budniak, Z. 2023. Reliability 

Testing Of Wind Farm Devices Based On The Mean Time Between Failures (MTBF). Energies, 16, 1659. 

Fan, H. & Beukes, E. A. 2021. Enhancing Financial Sustainability And Commercial Viability Of Bus Rapid Transits 

In Sub Saharan Africa. 

Feng, Y.-W., Tian, J., Xue, X.-F. & Lu, C. Spare Parts Allocation Of Amphibious Aircraft Based On Hybrid Two-

Level Repair.  Iop Conference Series: Materials Science And Engineering, 2021. IOP Publishing, 022056. 

Fernandes, E., Holanda, M., Victorino, M., Borges, V., Carvalho, R. & Van Erven, G. 2019. Educational Data Mining: 

Predictive Analysis Of Academic Performance Of Public School Students In The Capital Of Brazil. Journal 

Of Business Research, 94, 335-343. 

Florence, C. S., Bergen, G., Atherly, A., Burns, E., Stevens, J. & Drake, C. 2018. Medical Costs Of Fatal And 

Nonfatal Falls In Older Adults. Journal Of The American Geriatrics Society, 66, 693-698. 

Freeman, R. E., Dmytriyev, S. D. & Phillips, R. A. 2021. Stakeholder Theory And The Resource-Based View Of The 

Firm. Journal Of Management, 47, 1757-1770. 

Frigg, R. & Nguyen, J. 2017. Models And Representation. Springer Handbook Of Model-Based Science, 49-102. 

Gerum, P. C. L., Altay, A. & Baykal-Gürsoy, M. 2019. Data-Driven Predictive Maintenance Scheduling Policies For 

Railways. Transportation Research Part C: Emerging Technologies, 107, 137-154. 

Gholizadeh, H., Fazlollahtabar, H., Fathollahi-Fard, A. M. & Dulebenets, M. A. 2021. Preventive Maintenance For 

The Flexible Flowshop Scheduling Under Uncertainty: A Waste-To-Energy System. Environmental Science 

And Pollution Research, 1-20. 

Gidebo, F. A. & Szpytko, J. Transport System Telematics For Smart Cities Concept-A Case Of Addis Smart Mobility 

Project.  International Conference On Transport Systems Telematics, 2020. Springer, 17-26. 

Giri, K., Bhonde, B. & Patil, A. 2020. Time And Cost Overruns In The Construction Industry Due To Downtime Of 

The Construction Equipment And Machineries. 

Gueller, M., Hegmanns, T. & Kuhn, A. 2016. Performance Availability And Anticipatory Change Planning Of 

Intralogistics Systems: A Simulation-Based Approach. Logistics Journal: Proceedings, 2016. 

Gunathilaka, N., Tennakoon, W. & Wjajm, L. 2021. Factors Affecting the Success of Computerised Maintenance 

Management System In Multinational Beer Companies. 

Haynes, K. E. & Fotheringham, A. S. 2020. Gravity and Spatial Interaction Models. 

Hemmati, N., Rahiminezhad Galankashi, M., Imani, D. M. & Farughi, H. 2018. Maintenance Policy Selection: A 

Fuzzy-ANP Approach. Journal Of Manufacturing Technology Management, 29, 1253-1268. 

Hendarmin, H. & Kartika, M. 2019. The Relationship Between Human Capital And The Regional Economy 

Productivity. Jejak, 12, 138-152. 

Hitka, M., Kucharčíková, A., Štarchoň, P., Balážová, Ž., Lukáč, M. & Stacho, Z. 2019. Knowledge And Human 

Capital As Sustainable Competitive Advantage In Human Resource Management. Sustainability, 11, 4985. 

Huk, K. & Kurowski, M. The Use Of Telematics Systems In Transport And Forwarding Management.  5th EAI 

International Conference On Management Of Manufacturing Systems, 2022. Springer, 305-317. 

Hussain, S., Mahmud, U. & Yang, S. 2020. Car E-Talk: An IOT-Enabled Cloud-Assisted Smart Fleet Maintenance 
System. IEEE Internet Of Things Journal, 8, 9484-9494. 

http://www.ijrti.org/

