
Abstract: Vehicle kilometer travelled (VKT) is the total number of vehicles travelled on the 
road in kilometers. VKT is mostly used in transportation planning for allocating resources, 
estimating vehicle emission, assessing of traffic impact, analyzing crash statistics, and some 
necessary information for road policy. This study validates the estimates of VKT from 
household travel survey method by comparing them with VKT estimates using Average Daily 
Traffic (ADT) data. The method was validated using the data collected from Uva province of 
Sri Lanka during July 2020. Additionally travel distances by different modes and Personal 
Kilometers Travel (PKT) were estimated. Results showed that VKT estimates using ADT data 
was not significantly different to the VKT estimates using household travel survey (p=0.342). 
Therefore, household travel survey is a promising method to estimate the VKT for developing 
countries where ADT data is not regularly collected. Moreover, this method provides mode 
specific information and PKT data.   

Keywords: Traffic data collection methods, Vehicle kilometers travelled, Vehicle Mile 
Travelled, Personal kilometers travelled, Mode choice characteristics 
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3. METHODS  
 
Figure 1 illustrates the methods followed in this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
3.1 Study Area 
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3.2 Household Travel Survey 
 

 
   

 (1) 

 

 

 
 
3.3 VKT Estimation 
 

 
 

VKT= Number of vehicles* Distance travelled*Weighed factor  (2) 

Weighed factor = Population in category/ Total population  (3) 

 
 
3.4 PKT Estimation 
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3.5 Comparison of VKT/PKT Estimations 
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3.6 Validation of VKT Estimation Method 
 

 
 

 
 
4.1 VKT Estimates 
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VKT of male was significantly higher in Southern province in 2017 compared to that of 

Uva province in 2020. This may because mostly due to the males in Southern province travelled 
day today works than that of Uva province. Another reason may be the lockdown imposed by 
first wave of COVID-19 pandemic. Employed person in Uva province in 2020 travel statically 
more distances than Southern province employed person in 2017 travel. That may be because 
most of Uva province people employed in outside of the province. VKT of Uva province rural 
person had statistically significant lower VKT compared to that of Sothern province person. 
This may be due to VKT is shorter in rural area or vehicle ownership ratio is lower in rural area. 
According to t-test results, VKT of Uva province unemployed persons and Sothern province 
unemployed persons did not have a significantly difference. Also, VKT of Uva province in age 
15-24 years, 45-54 years 55-64 categories, income less than 25,000 LKR and in between LKR 
75,000-100,000, and urban people did not show statically significant different compared to that 
of Southern province.  
 

 

  Category 
VKT per person (km) 

Significant value 
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4.2 PKT Estimates 

PKT is another very important parameter for transportation planning. PKT was estimated by 
multiplying the VKT by number of people in the vehicle and Table 3 shows the PKT values for 
Uva Province in 2020 and Southern Province in 2017. PKT values of males was significantly 
higher in Southern province in 2017 compared that of Uva province in 2020. This may because 
in Southern province people travelled more for their day today works to Uva province people. 
Another reason may be the lockdown imposed by first wave of COVID-19 pandemics during 
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2020. PKT values of females was significantly higher in Uva province in 2020 compared to 
that of Southern province in 2017. People age between 15 and 24 years travelled more in Uva 
province in 2020 that of Southern province in 2017. PKT values in other age groups were not 
statistically different between Uva province in 2020 and Southern province in 2017. Both 
employment and unemployment people in Uva province in 2020 travelled more compared to 
that of people in Southern province in 2017.  

 

  Category 

PKT per person (km) 
Significant 

value for t-test 
Uva Province 

(year 2020) 
Southern Province 

(year 2017) 

 
    

    

 

    
    
    
    
    

    
 

 
    

    

 
Rural 29,889  24,915 0.483 
Urban 2,149  3,853  0.535 

 

    
    
    

    
    

 
4.3 VKT by Vehicle Type 
 
The travel behavior of people is significantly different with respect to the mode they chose to 
satisfy their transportation needs. In this study, travel on six categories of modes: car, vans, 
jeeps, motorcycles, three-wheelers and bus were investigated. Figure 3 shows VKT per person 
in each mode of vehicles with respect to gender.  
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Females mostly travelled by buses; this may be due to the lack of vehicle ownership 
among females. Most males travelled by motorcycles; this may be because all people preferred 
to use motorcycle for their day today works as a motorcycle is cost-effective. Also, female 
travelers did not travel by jeeps or vans, this may because those vehicles are not popular among 
females. 

Figure 4 shows VKT by mode of vehicle with respect to age category. The age category 
ranges between 15-24 years, preferred bus as their transport mode. The underlying reason may 
be the financial dependability of the age category. Therefore, they are not able to own a vehicle. 
Most travelers between 25 to 54 years were travelled by motorcycles and most people in Uva 
province used motorcycle for their daily works. Older people (55-69 age category) more likely 
to stay at homes as most of them are retired persons. Therefore, their transportation need is 
lesser values as shown in Figure 4. 
 

 
 

 
Figure 5 shows VKT by each mode of vehicle based on urban/rural nature. In rural, 

most people travelled by motorcycle for short distances and by bus for longer trips. People who 
live in urban area, travelled lesser kilometers in all vehicle types than those of rural area because 
their destinations such as schools, hospitals and supermarket are located within the urban area. 
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Employed personnel mostly travelled by motorcycles and unemployed personnel 

travelled using public transport according to Figure 6. Compare to other vehicles, motorcycle 
travelled vehicle kilometers was high because of employed people are financially capable of 
purchasing motorcycles to satisfy their travelling requirements. It is understood that most of the 
times van used for special trips only and jeep were used by a limited number of peoples in Uva 
province. 
 

 

 
 

 
 
4.4 Validation of Household Travel Survey Based VKT 
 
Estimated VKT in ADT method was compared with VKT in household survey method. Figure 
7 shows estimates of VKT per vehicle using ADT data and household survey method. VKT 
estimates using ADT data was not significantly differ to the VKT estimates of household survey 
method (P=0.342). When considered VKT values, smaller variations in numbers this may be 
because travel restrictions during 2020 due to Covid-19 pandemic as ADT estimates obtained 
from RDA based on some vehicle counts taken before lockdown. Though travel pattern of Uva 
people had not changed, the visitors from other provinces did not travel in Uva province. As 
VKT estimates are not significantly different to VKT estimates of the theoretical method, it is 
proved that the household travel surveys can be used for VKT estimation as an alternative 
methods for developing countries. Household survey method is cost effective method to 
estimate both VKT and PKT data together with information related mode choice. Further, it 
needs lesser funding, resources and comparatively lesser time duration to estimate to the VKT 
estimates using yearlong traffic flow data. Household travel surveys can be conducted annually 
in regional level and can be aggregated at the national level. In developing countries like Sri 
Lanka, some government officers have been assigned to each village and their help could be 
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obtained to conduct the annual questionnaire surveys which would be more efficient and 
effective. Therefore, the proposed method can be implemented without initial funding and using 
the proposed data collection more accurate policy decisions could be made. 
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