Journal of Built Environment, Technology and Engineering, Vol. 9 (May)

ISSN 0128-1003

COST OF CAR OWNERSHIP AND LIFE CYCLE ANALYSIS IN MALAYSIA: SELECTED
CASES

Abdul Yamin Saad

School of Mechanical Engineering

Universiti Sains Malaysia, Engineering Campus,
14300 Nibong Tebal, Pulau Pinang

Email: meyamin@usm.my

Nurul Alia Idayu Kamalul Bahrin

School of Mechanical Engineering

Universiti Sains Malaysia, Engineering Campus,
14300 Nibong Tebal, Pulau Pinang

Email: nurulaliaidayu@gmail.com

ABSTRACT

Cars are essential in mobility, general and built environment as well as socio-economic well-being. Car ownership is a key issue
in transportation policies especially in urban areas. Increasing car ownership is widely believed to cause exacerbated issues such
as traffic jam, pollution, and public health. To seek for the solutions, it is imperative to understand car ownership and its subsequent
life cycle in the real-world scenarios. In this paper, qualitative and quantitative research methods are used to determine and
identify the car characteristics for the life cycle analysis for selected cases. The major behaviors of the buyers before purchasing
are identified and ranked. The relationship between car ownership and income distribution are analyzed. The stipulated values
for the maintenance cost are used as there are no standard methods to identify exactly the real values of the maintenance cost.
Finally, the ranking and scaling are calculated based on the respondents’ data.
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INTRODUCTION

When populations develop and cities become denser, traffic continues to put higher demands on transportation networks. The cost
of doing little to society would intensify transportation and accessibility problems and place much greater pressure on public
infrastructure and budgets (Eliasson et al., 2018). Increasing car ownership is widely believed to have exacerbated externalize
problems such as traffic congestion, air pollution, and public health. Studies by Statista Research Department stated that almost 77
million automobiles are expected to be sold by the end of 2019 through the global auto industry, which is projected to experience
a downward trend on the back of a slowing global economy. In recent years, there has been a strong increase in the number of car
owners in Malaysia. Today, Malaysia is facing an explosive growth in vehicle ownership which there are nearly 18 million
registered motor vehicles in Malaysia and use, which has resulted in traffic congestion and emissions.

Due to the complex designs that consist of many parts, the price of the car is expensive (Wahab et al., 2018a). Different model of
cars would obviously have different specifications. Therefore, the motivation of this research is to seek a clearer relationship
between car ownership costs (maintenance, road tax, insurance, replacement intervals, instalment, fuel cost (Bezdek et al., 2005)
and etc. based on the income distributions and consequences of owning a car as well as the life cycle analysis (Gransherg &
O'Connor, 2015). The International Energy agency also still regards the cost of ownership as a significant factor for consumers’
choice of adopting EV as their main transportation instead of current internal combustion options (IEA, 2021).

The objective for this research is to determine the car ownership based on the income distribution and consumers’ spending decision
in relation to individual cost, operating decisions, and replacement intervals. The paper will also attempt to determine the buyer’s
behavior before purchasing a car and to determine the life cycle of car ownership economics.

Thus, the significance of this paper is to add value to the current knowledge of vehicle ownership costs in Malaysia and it is hoped
that the findings and recommendations at the end of this paper will enlighten consumers in Malaysia in a sustainable manner.

METHODOLOGY
Qualitative Research Method

National Automotive Policy on Car Maintenance Issues stated that two primary concerns describe the cost of ownership of cars:
fixed costs and variable costs. Insurance, road tax and licensing fees which are included in fixed cost of car ownership is known
as the actual price and related taxes (Wahab et al., 2018b). Variable costs are same with costs incurred during car ownership such
as gas, repairs, parking, toll fees and other charges for road use (Clark et al., 2016). Therefore, car maintenance is one of the main
road safety concerns as it can prevent damage related to roadworthiness faults in a car. Purchasing a car is a big investment,
irrespective of whether it is for personal use or for the entire family (Prabnasak et al., 2011). An unauthorized purchasing of a car
(one that does not meet the needs or buying power) means that one might end up being' tied up to a long-term obligation (minimum
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5 years, total 9 years if a loan is obtained from local financial institutions) (Lim & Yeok, 2017). The major key for the buyer’s
behavior before purchasing a car which size, price (Mashahadi & Mohayidin, 2015), style, fuel efficiency (Banerjee, 2010),
performance, eco-green, brand, technological features, cheap car insurance cheap road tax, low cost of ownership and high resale
value (Baltas & Saridakis, 2013).

Estimated maintenance cost

Service costs are usually based on basic scheduled maintenance intervals for respective variants obtained from authorised
dealerships. It may vary depending on the vehicle condition and any additional requirements based on wear and tear. As for the
consumable cost, the cost to replace tyres based on the pre-set intervals of every 60,000 km. Tyre costs are based on rack rates of
reputable brands and manufacturer specified tyre sizes (Wahab et al., 2018a).

The fuel price reaction to Coronavirus 2019 (COVID-19) was accommodated slowly until March 09, 2020, when, 49 days after
first coronavirus issue. The fuel prices for petrol and diesel for the week of April 4 to April 10 continue to slide after the Covid-19
pandemic caused uncertainty (Albulescu, 2020). However, in January 2022 the fuel prices have been gradually increased. RON97
petrol latest price is RM 3.07 per litre, as for RON95’s the latest price is pegged at RM 2.05 per litre and for Diesel it is RM 2.15
(B10) and RM2.35 (B7) per litre respectively. Table 1, Table 2 and Table 3 show the estimated costs for insurance and road tax by
year, fuel costs, servicing cost, and consumable costs for some types of cars. The chosen cars are basically the most common car
that had been used by Malaysian from the year 2014 and 2021.

Table 1: Estimated Cost for Perodua Myvi 1.3 (2015)

Perodua Myvi 1.3 Premium X AT (2015)

Insurance RM1,426.88
Road tax RM70.00
Year 1 Year 2 Year 3 Year 4 Year5 Total

Road Tax RM70.00 RM70.00 RM70.00 RM70.00 RM70.00 RM350.00
Insurance RM1,426.88 RM893.30 RM734.70 RM597.83 RM493.48 RM4,146.19
Fuel Costs RM3,244.80 RM3,244.80 RM3,244.80 RM3,244.80 RM3,244.80 RM16,224.00
Servicing cost RM771.68 RM666.53 RM533.82 RM634.73 RM535.09 RM3,141.85

Consumable Costs - - RM920.00 - - RM920.00
Total RM5,513.36 RM4,874.63 RM5,503.32 RM4,547.36 RM4,343.37 RM24,782.04

Table Error! No text of specified style in document.: Estimated Cost for Perodua Axia (2015)

Perodua Axia Standard E 1.0 MT (2015)

Insurance RM859.60
Road Tax RM20.00
Year 1 Year 2 Year 3 Year 4 Year 5 Total
Road Tax RM20.00 RM20.00 RM20.00 RM20.00 RM20.00 RM100.00
Insurance RM859.60 RM552.93 RM464.67 RM383.72 RM321.63 RM2,582.55
Fuel Costs RM2,787.20 RM2,787.20 RM2,787.20 RM2,787.20 RM2,787.20 RM13,936.00
Secr;'sct'sng RM580.22 RM656.15 RM798.61 RM630.61 RM583.63 RM3,249.22
Consumable } ; . RM920.00 - RM920.00
Costs
Total RM4,247.02 RM4,016.28 RM4,070.48 RM4,741 53 RM3,712.46 RM20,787.77
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Table 2: Estimated Cost for Honda Jazz S (2014)

Honda Jazz 1.5 S (2014)

Insurance RM2,117.80
Road Tax RM90.00
Year 1 Year 2 Year 3 Year 4 Year5 Total
Road Tax RM90.00 RM90.00 RM90.00 RM90.00 RM90.00 RM450.00
Insurance RM2,117.80 RM1,312.61 RM1,070.68 RM866.18 RM710.62 RM6,077.89
Fuel Costs RM3,244.80 RM3,244.80 RM3,244.80 RM3,244.80 RM3,244.80 RM16,224.00
Servicing Costs RM430.21 RM639.79 RM542.91 RM804.71 RM840.70 RM3,258.32
Consumable
Costs - RM1,004.80 - - RM1,004.80
Total RM5,882.81 RM5,287.20 RM5,953.19 RM5,005.69 RM4,886.12 RM27,015.01

Calculating Car Loan Interest and Instalment

When it comes to calculate the car loan interest, borrower should determine the values of the loan amount, loan period and interest
rate of the car loan. It can be calculated using the formula as stated below:

. Interest rate
Total interest = — 00 X Loan amount x Total loan (years)
Total interest

Total loan (years) x 12

Monthly interest =

(Loan amount + Total interest)
Total loan (years) x 12

Monthly instalment =

(Equation 1)
Remark: Above equation is based on a flat interest rate for the full loan amount.

Assuming one has a RM 84,000 car loan at a fixed interest rate of 3% to be charged for 7 years.

3
Total interest = 100 X RM 84,000 x 7 (years) = RM17,640

Monthly int t= RM 17,640 = RM 210
onthly interest = 7 (years) x 12 =

3 (RM 84,000 + RM 17,640)
Monthly instalment = =RM 1,210
7 (years) x 12

If the borrower decides to pay more for a month, the monthly additional fee will be considered as an advance payment for the
future and will not affect the car loan interest. As an example when the calculated monthly instalment is RM 1,210, and the
borrower decided to pay RM1,500 in one month instead of RM1,210, the extra money they pay does NOT reduce the total interest
they incur.

Quantitative Research Method
Questionnaire
The questionnaire has been created using Google forms. The forms then were distributed through multiple online platforms. The

forms come with terms in order of answering it which is the respondents should be Malaysian and age above 17. Majority of the
respondents are teenagers or students since the platform used for spreading the form are commonly used by those people.
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RESULT AND DISCUSSION
Results obtained in Qualitative Research Method

Table 4: Monthly instalment calculated based on the loan amount.

L“’ZF?WUM Interest rate (%) Total Loan (Years) TO‘a('F'{R}S’eS‘ Monthly Interest (RM) M°”th'¥é’ﬁ)ta'me”t
2000000 5600.00 66.67 304.76
3500000 9800.00 116.67 53333
50000.00 14000.00 166.67 761.90
7000000 4 7 19600.00 23333 1066.67
100000.00 28000.00 333.33 1523.81
150000.00 42000.00 500,00 228571
200000.00 5600000 666.67 304762

Table 4 shows the month monthly instalment calculated based on the loan amount. The loan period is the length of time that buyers
must pay off their loan which banks usually offer a up to nine years. If it is too costly for an additional traditional three- to five-
year loan, which might be thirty-six to sixty months, buyers can think about an extended 72-month used car loan to urge that car.
Buyers ought to be alert that the longer loan amount sometimes suggests that a lower monthly payment and makes the car more
affordable. However, it additionally suggests that the longer the loan amount, the additional interest for them to pay.

Table 5: Estimated costs for commonly used cars in Malaysia.

Road Insurance Fuel Costs Servicing Costs Consumable Costs Total
Car (Type) Tax
o (RM) (RM) (RM) (RM) (RM)
Perodua “A"\Yr"g(ﬁ ;rem'“m X 35000 414619 16224.00 314185 920.00 24782.00
Perodua m"‘égﬁg‘)’ard E10 400,00 258255 13936.00 3249.22 920.00 20787.80
Honda Jazz 15 S (2014) 450,00 6077.69 16224.00 3258.32 100480 27015.00

Results obtained on Quantitative Research Method

Factors Upon Purchasing a Car

Price m e | 9%
Fuel efficiency n S 5%
Style I ] 4%
Performance TS 3%
Size TS (3%
Eco green M 3%
Technological features T 5%
Brand meeee—— 5%

Factors

Low cost of ownership m— ——— 4%
High resale value o 2%
Cheap car insurance — 2%
Cheap roadtax mm 1%

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%
Percentage (%)
Figure 1: Factors upon Purchasing a Car
From Figure 1, it is shown that price (19%) is the first thing that buyers would look at in purchasing a car. According to Department
of Statistics Malaysia, the mean and median gross income for Malaysian are RM7,901 and RM5,873, respectively (Department of

Statistics Malaysia, 2020). Despite of purchasing only a car, they also need consider the worth of automobile insurance, fuel, and
maintenance prices to urge actuality value of driving a specific automobile (Alexandra Twin, 2020). For an automobile with a
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median market value of RM50,000 and power of 1,400cc, here are some further annual prices that buyers just may have to
remember of (KWIKCAR, 2019):

Road Tax — RM90/year

Insurance — RM1,500/year

Service and Maintenance — RM1000/year
Petrol — RM2,400/year (RM200/month)

Fuel-efficiency refers to the ability of a vehicle to extract energy from the fuel. The additional energy a vehicle will extract from
fuel, the larger fuel-efficiency the vehicle is claimed to own (Green et al., 2014) and the less energy a vehicle extracts, the less
fuel- efficient the vehicle (Bezdek et al., 2005). Moreover, due to the pandemic issue (COVID-19) that happened recently the fuel
price has not been in stable state. As the rising fuel costs, fuel consumption rate has become an increasingly necessary consider
selecting a brand-new automobile. If they need to have a bigger vehicle attributable to the quantity of passengers they transport,
they will need to carefully compare mileage among obtainable models in their size and value vary. Following time once getting
into an automotive concern, take care to ask the vendor concerning the car’s fuel-efficiency (Bezdek et al., 2005). Cheap road tax
which might be the last choice when it comes to the factor in purchasing car as it has the lowest votes with only 1% among the 200
respondents.

Monthly Car Payment

RM 500-RM 800 I 38%
RM 300-RM 500 I 37%
Less than RM 300 GG 10%
RM 1,000 -RM 1,500 I 7%
RM 800-RM 1,000 I 6%

Range (RM)

RM 1,500-RM 2,000 W 2%
More than RM 2,000 0%
0% 5% 10% 15% 20% 25% 30% 35% 40%
Percentage
Figure 2: Monthly car payment.

The monthly car payment was shown in Figure 2. As stated by Department of Statistics Malaysia, for Malaysian, the mean and
median gross income are RM7,901 and RM5,873. Related to the monthly car payment, majority of the respondents stated that they
pay for the payment in the range of RM300 to RM800. There is an easy way to calculate what is the affordable car based on the
gross income using formula in equation below:

Income(Salary) x 12(months) = Price of the car (Equation 2)

Using the mean income as an example,
RM 5,873 x 12(months) = RM 70,746

Using formula in Equation 1, the monthly car payment is roughly around RM1000, meaning it is acceptable for the respondents to
spend some money to pay the monthly car payment either they have the mean or the median gross income.




Journal of Built Environment, Technology and Engineering, Vol. 9 (May)

ISSN 0128-1003

Years consumer own the previous car before selling it

Others T 449
More than 10 years mmmmm 5%
7-10 years mmmm 3%
4-7 years I )0%
1-3years NN 1%
6-12 months mm 2%
1-6 months | 0%

Duration

0% 10% 20% 30% 40% 50%
Percentage (%)

Figure 3: Years buyers own the previous car before selling it.

Figure 3 shows that years consumer owns the previous car before selling it. 'Others' option is neglected as assuming that either
consumer has not selling their car yet or they did not own a car to sell. With 21%, respondents stated that it took about 1-3 years
for them to sell their car before purchasing a new one. Related to this, depreciation is the highest cost in owning a car. The vehicle
begins to depreciate in price the instant buyers receive the keys from the dealer. However, there is the simplest way to manage the
vehicle depreciation, and it is extraordinarily necessary to try to it because it can facilitate buyers verify that car to shop for. in this
example, car A depreciates 53% within the initial four years (Lim & Yeok, 2017). The lower the rate of depreciation, the better.
Do a similar calculation for many completely different models and find one that incorporates a lower charge per unit. Try and keep
the vehicle in mint condition, and for the long, because the rate of depreciation is usually higher within the initial years of
possession. A decent rule of thumb is to assume that a brand-new car can lose just about 20% of its price within the first year and
15% year subsequently till, once ten years, it’s value around 10% of what it originally value (Joseph Chisasa, 2013).

How(where) car maintenance was done.

Own
2%

Workshop

34%
Service Centre

64%

= Service Centre  ® Workshop = Own
Figure 4: How (Where) car maintenance was usually done.
Figure 4 shows majority of the respondents with 64% stated that they usually did the car maintenance at the service centre, whereas

34% of them send it to the nearest workshop and 2% of them decided to do the maintenance by their own. The possibilities of the
reason why 64% chose service centre is because of warranty issue. The good thing about aiming to the service centre is that the
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challenge of latest technology (Palinski, 2017). The new- generation vehicles are advanced and are available equipped with
electronic systems like European, fuel systems, ignition, and in-car entertainment systems (Wahab et al., 2017).

When the car maintenance service was done

1%
|

28% 31%

A4

40%

= When the date for the service come
m When the date for the service come, When the limit of kilometres for service reach
When the limit of kilometres for service reach

= When needed

Figure 5: When the car maintenance service was done

However, for routine services that do not need any complicated work, visiting a general workshop can facilitate buyers save plenty
of cash. However, buyers should make sure that the spare components, oil, and filters are genuine. Cheaper labour price is one
among their biggest benefits. The value of components and oil can stay identical if real spares are used, however the labour charges
are less expensive than at licensed service centres (Wahab et al., 2017, 2018a).

CONCLUSION AND FUTURE WORK
Conclusion

Through qualitative research method, it showed that the estimated maintenance cost is different for every car. Service cost are
usually based on basic scheduled maintenance intervals for respective variants obtained from authorised dealerships. It may vary
depending on the vehicle condition and any additional requirements based on wear and tear. The monthly instalment is also
calculated as shown as in Table 1. Monthly instalment calculated based on the loan amount. The interest rate usually would be in
the range of 3% to 5% as it wavers up or down depending on how the economy is doing.

Through quantitative research method, it is revealed that price is one the biggest concern when coming to purchasing a car.
However, buying a car is not as simple as just comparing prices. To ensure the vehicle is a smart financial decision, consider all
aspects of owning a car and buyers will see a much lower cost of vehicle ownership. Next, is the monthly car payment was shown
in Figure 2. Related to the monthly car payment, majority of the respondents stated that they pay for the payment in the range of
RM300 to RM800 which is acceptable for consumer who has the range of mean and median gross income. When it comes to life-
cycle analysis, the impact of the vehicle's manufacture is entirely attributed to the service, whereas the vehicle solely has 2 years
within the service for a life of 10 years (eight years out of service) (Guyon, 2017).

—>
Manufacturing
& -
End of life

Figure 6: Conventional private vehicle life cycle.

—

Future Work

In this research, the estimated maintenance cost is difficult to be quantified as the were no exact price to be verified. This research
is to determine the economics of the car ownership and life cycle analysis. For future work, questions should be asked in even
more detailed and the targeted sample should be increase in terms of number to improve the accuracy. The estimated maintenance
cost and life cycle analysis should be asked from the expert in this specific field. Despite this pandemic issue that happened recently,
it is better to do face-to-face interview with the respondents when conducting survey through many online platform or video call.
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Although efforts were spent mainly on the life cycle of car ownership at the initial stage, the research on the whole life cycle or
multiple cycles of car ownerships would have to be expanded in the future.
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