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Abstract 
Vehicle kilometer traveled often used to indicate levels of road safety. However, the previous survey 
on VKT data collection remains doubts as to the extent of the inadequacies due to low response and 
high cost. The main objective of this study is to compare online survey methods to develop an optimal 
survey strategy in data collection of the VKT data. This study has used the combination of a 
questionnaire by the online survey (Google Form) and social communication (WhatApps) survey. This 
study found that VKT online survey has a significantly higher proportion from the urban areas and a 
significantly lower percentage of the female respondent. Participants in the middle age responded 
better to the online survey. This study was suggesting that for the data collection on VKT by the mixed 
method (interview, telephone, mail, and online survey) strategy could use to increase a sample.  
Keywords: Online Survey, Vehicle Kilometer Travelled, Odometer Reading, Road Safety, Index 
 
Introduction  
Road safety target has been established because of the positive impact in the safety intervention due 
to benchmarking against the world’s best achievement, especially after the safety intervention. Radin 
(2005) was introduce new road safety targets based on deaths per billion kilometers traveled which 
describe the actual involvement in risky situations. There are three (3) road safety targets; deaths per 
10,000 vehicles; deaths per 100,000 population; and deaths per billion vehicle kilometers travelled. 
Vehicle Kilometer Travelled (VKT) is kilometer travelled by the motor vehicle on the road during a 
given period of time. Since 2007, Malaysian Institute Road Safety Research (MIROS) work on 
estimated VKT from the odometer reading of the vehicle. The sample survey was conducted yearly, 
but a larger sample was needed to give a suitable precision to estimate of VKT for each state by type 
of vehicle. Australia Bureau of Statistic (ABS), selects 16,000 vehicles as samples to estimate 19 
million motor vehicles (Australian Bureau of Statistics, 2019).  
Several methods for collecting VKT data have been reported in the literature. Interview survey is a 
general method to obtain annual VKT through odometer reading White (1976); Collia, Sharp, & 
Giesbrecht (2003) and Akmalia, 2017). Although interview survey is popular method, disagreement 
remains about cost, time-consuming and workforces. The other method that is regularly used is mail 
survey (Foldvary (1975); Harrison & Christie (2005); Nurulhuda & Jamilah (2010) and the Australian 
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Bureau of Statistics (2010). However, the previous study shown the mail survey gained a lower 
response rate than the interview method, but it is an economical method in collecting exposure data.  
Due to the need to get VKT every year and improve the response rate in line with cost-effectiveness, 
several methods were designed by MIROS to increase the response rate and reduce non-sampling 
error. To ensure the VKT value is accurate and well representing Malaysia, it is necessary to get 
extensive coverage in terms of the number of respondent and area. Nowadays, internet usage in 
Malaysia has increased. 93.1% of users access the internet using smartphone and 98.1% users use 
WhatsApp’s as the primary communication application (MCMC, 2018). It means the most of the 
internet user in Malaysia willing to answer the questionnaire when they are free, anytime and 
anywhere. Therefore, by using an online survey to obtain the odometer reading may provide a more 
straightforward and more cost- effective option.  
This study is set out to identify the characteristic of respondent and to examine the benefits and 
challenges of the VKT data collection in online survey method. Many new techniques are being 
develop today, which are expected to provide the large sample with the low error in availability of 
data use in research and transportation policymaking.  
 
Material and Method 
This study used a web-based opt-in survey of convenience sampling. Methods propose here, used a 
combination of a questionnaire by online survey and social communication. These techniques were 
combined for the better result.  The online questionnaire was designed by using Google Form. It is 
widely used as a tool for developing an online questionnaire. It creates a questionnaire form easily 
and is accessed by Google. Besides that, the data and information are automatically suited to 
Microsoft Office Excel format. 
Respondent were first was asked their telephone number and it is compulsory. Afterwards, they were 
asked to complete their sociodemographic question, type of vehicle and odometer reading of the 
vehicle. The telephone number is important because, after 3 months, the question of odometer 
reading was repeated via WhatsApp’s for the same respondent. This study that required the first 
odometer reading and second odometer reading to calculate the difference and estimate the 
distance.  The estimated kilometer travelled per day was divided by the number of days that elapsed 
between the two of odometer readings. Figure 1 shows the cover snapshot of the VKT Online Survey. 

 

 
Figure 1. The cover snapshot of the VKT Online Survey 
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Result 
A total of 226 participated in the Google Form survey. However, only 63 respondents completed the 
second odometer reading (return rate of about 28%). It is possible that some respondents did not 
drive that vehicle any more, or that the telephone number is invalid. 
Center, North, East Coast, South is representing Peninsular Malaysia. Centre represents the Kuala 
Lumpur, Selangor, Putrajaya. North represents Perak, Kedah, Penang and Perlis. East Coast 
represents Kelantan, Terengganu and Pahang. South represents Negeri Sembilan, Melaka, and Johor. 
The highest respondents are from the Centre area, which is 68.3%, followed by the South area 14.3%. 
East Coast area and Sabah and Sarawak area both 7.9%. The lowest is North area, 1.6%. Table 1 shows 
the area location by registered vehicle in 2018 provided from RTD Malaysia. This actual data presents 
the population of the respondent. However, the sample in an online survey is low, especially in the 
North area (1.6% out of 22%). This means that the sample does not represent the population.  
 

Table 1: Percentage of Registered vehicle by location (Road Transport Department, 2018) 

Location  Percentage (%) 

South 19 

Centre  40 

North 22 

East Coast 9 

Sabah and Sarawak  10 

 
This study collected respondent gender from 87% of the male and 13% are female. It indicates that 
the VKT online survey has low response among females. These findings are in contrast with Rowen 
(2019) study in health profile online survey where the percentage of female respondents is higher 
than male. However, the RTD report in 2017 reported that the percentage male license holder is 
Malaysia is higher than female (58% and 42% respectively). 
The highest percentage of respondents are 34 and 35 years old. The mean age is 34.8 years old. From 
this online survey, 97% of respondents have an income, and 3% are students. This result indicates 
that ages of more than 23 years old significantly own a vehicle for work purpose. Steyn et al (2019) 
in his study found young aged (less 30 years old) more likely to respond to telephone survey because 
they may have work commitments preferably these ages more than 30 years old. They are likely to 
respond to postal and online survey because they may have more time to complete surveys.  
Table 2 shows the Average Vehicle Kilometer Travelled by type of vehicle with RSE% value.  The 
Average Kilometer Travelled for motorcars is 22,715 km and for motorcycle is 16,081km. The 
percentage of RSE for motorcycle is more than 10%, and it is interpreting that sampling variability is 
high. The percentage of RSE for motorcycle is more than 10%, and it is interpreting that sampling 
variability is high. 
 

Table 2: Average Kilometer Travelled and percentage of Relative Standard Error (RSE) 

Type of Vehicle Average Kilometer Travelled (km) RSE (%) 

Motorcar 22,715 8.7 

Motorcycle  16,081 11.83* 

* use with caution 
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Conclusion 
This study is to identify the characteristic of respondent by using an online survey to estimate VKT. 
From this study, it is found that online survey missing data were not an issue, but the respondent 
may provide an inaccurate answer. The issue with online survey method is, the researchers are not 
able to control the background of the respondent, which include the demographic and location 
information. However, using interviewing surveys method, the researcher can control the sample 
area.  
The online survey is fast data collection for a wide area and is low cost. But the response is low. With 
the addition, promotion about the survey it might increase the responses.  Although the online survey 
has a broad geographic reach, from this study, it is found that the Central area has the best response 
numbers that are willing to answer the questionnaire. First, it might be the information about this 
survey reaches mostly to the Central people; and second, the online survey for VKT is rarely used by 
the people outside the Central area. The value of average kilometer travelled by using online survey 
has a high percentage of RSE, which shows that the error and sampling inconsistency is high. This 
study recommends that by using the online survey, researchers need to recruit multiple strategies to 
spread out the online survey such as advertisement through government website and prepare 
participation incentive. The initial cost might increase, but the response rate would be increased as 
well.  
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