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Figure 6.1  Distribution of statewide VMT by selected aggregations 
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Table 6.5  Summary of VMT by highway system and vehicle class (medium growth range)  
 

     

 

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

1 0.209 0.211 0.214 0.216 0.219 0.221 0.224 0.226 0.229 0.232 0.234 0.237 0.240 0.243 0.246 0.249 0.252 0.255 0.258 0.261 0.264
0.220 0.221 0.223 0.224 0.226 0.228 0.229 0.231 0.233 0.235 0.236 0.238 0.240 0.242 0.243 0.245 0.247 0.249 0.251 0.253 0.254

2 25.046 25.337 25.632 25.930 26.233 26.539 26.850 27.164 27.483 27.805 28.132 28.464 28.799 29.139 29.483 29.832 30.186 30.544 30.907 31.275 31.648
23.988 24.165 24.344 24.524 24.706 24.889 25.073 25.258 25.445 25.634 25.823 26.014 26.207 26.401 26.596 26.793 26.991 27.191 27.392 27.595 27.799

3 9.455 9.565 9.676 9.789 9.903 10.019 10.136 10.255 10.375 10.497 10.620 10.745 10.872 11.001 11.131 11.262 11.396 11.531 11.668 11.807 11.948
10.166 10.241 10.317 10.393 10.470 10.548 10.626 10.704 10.784 10.863 10.944 11.025 11.106 11.189 11.271 11.355 11.439 11.523 11.609 11.695 11.781

4 0.111 0.112 0.113 0.115 0.116 0.117 0.119 0.120 0.122 0.123 0.125 0.126 0.127 0.129 0.130 0.132 0.134 0.135 0.137 0.138 0.140
0.039 0.040 0.040 0.040 0.040 0.041 0.041 0.041 0.042 0.042 0.042 0.043 0.043 0.043 0.044 0.044 0.044 0.045 0.045 0.045 0.046

5 1.355 1.370 1.386 1.402 1.419 1.435 1.452 1.469 1.486 1.504 1.521 1.539 1.558 1.576 1.595 1.613 1.633 1.652 1.672 1.691 1.712
0.627 0.632 0.636 0.641 0.646 0.650 0.655 0.660 0.665 0.670 0.675 0.680 0.685 0.690 0.695 0.700 0.705 0.711 0.716 0.721 0.727

6 0.371 0.376 0.380 0.384 0.389 0.394 0.398 0.403 0.408 0.412 0.417 0.422 0.427 0.432 0.437 0.442 0.448 0.453 0.458 0.464 0.469
0.379 0.381 0.384 0.387 0.390 0.393 0.396 0.399 0.402 0.405 0.408 0.411 0.414 0.417 0.420 0.423 0.426 0.429 0.432 0.436 0.439

7 0.105 0.106 0.108 0.109 0.110 0.112 0.113 0.114 0.116 0.117 0.118 0.120 0.121 0.122 0.124 0.125 0.127 0.128 0.130 0.131 0.133
0.129 0.130 0.131 0.132 0.133 0.134 0.135 0.136 0.137 0.138 0.139 0.140 0.141 0.142 0.143 0.145 0.146 0.147 0.148 0.149 0.150

8 0.410 0.415 0.420 0.425 0.430 0.435 0.440 0.445 0.450 0.456 0.461 0.466 0.472 0.478 0.483 0.489 0.495 0.501 0.507 0.513 0.519
0.121 0.121 0.122 0.123 0.124 0.125 0.126 0.127 0.128 0.129 0.130 0.131 0.132 0.133 0.134 0.135 0.136 0.137 0.138 0.139 0.140

9 4.338 4.389 4.440 4.492 4.544 4.597 4.651 4.705 4.761 4.817 4.873 4.931 4.989 5.048 5.107 5.168 5.229 5.291 5.354 5.418 5.482
1.052 1.059 1.067 1.075 1.083 1.091 1.099 1.107 1.115 1.124 1.132 1.140 1.149 1.157 1.166 1.175 1.183 1.192 1.201 1.210 1.219

10 0.062 0.063 0.063 0.064 0.065 0.066 0.066 0.067 0.068 0.069 0.070 0.070 0.071 0.072 0.073 0.074 0.075 0.076 0.076 0.077 0.078
0.017 0.017 0.017 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.019 0.019 0.019 0.019 0.019 0.019 0.019 0.020 0.020 0.020 0.020

11 0.115 0.116 0.118 0.119 0.120 0.122 0.123 0.125 0.126 0.128 0.129 0.131 0.132 0.134 0.135 0.137 0.138 0.140 0.142 0.143 0.145
0.007 0.007 0.007 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.009

12 0.040 0.041 0.041 0.042 0.042 0.043 0.043 0.044 0.044 0.045 0.045 0.046 0.047 0.047 0.048 0.048 0.049 0.049 0.050 0.051 0.051
0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

13 0.035 0.035 0.035 0.036 0.036 0.037 0.037 0.038 0.038 0.038 0.039 0.039 0.040 0.040 0.041 0.041 0.042 0.042 0.043 0.043 0.044
0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
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A visual depiction of statewide annual VMT growth, for 2009 to 2035, is shown 

in Figure 6.2. Three traffic growth scenarios (low, medium, and high) are provided in 

Figure 6.2. After 2025, the gaps between the predicted VMTs widens significantly. These 

long-term predictions should be used cautiously because of the influence of economic 

conditions and effect of changing technologies.  

VMT by highway category, for interstates, US and state roads, and local roads 

(medium growth) is shown in Figure 6.3.   

 

 

Figure 6.2  VMT growth (2009-2035) for statewide total 
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Figure 6.3  VMT growth (2015-2025) by highway jurisdiction and class 

 

 

A visual assessment of the VMT growth scenarios by FHWA vehicle class is provided in 

Figure 6.4 to Figure 6.10. Estimates from 2015 to 2035 are provided, with the low VMT 

range more closely aligning with growth factors derived from INDOT’s annual 

adjustment factors (INDOT, 2014).  

Class 1 to 3 vehicles are primarily non-commercial and class 4 to 13 vehicles are 

primarily commercial. The widest gap in the prediction range was observed for vehicle 

class 2 (automobiles). Note that the y-axis represents annual VMT in billions and does 

not start at zero for any of the VMT estimate plots, except for vehicle class.  
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Figure 6.4  VMT growth (2015-2035) for class 1 vehicles 

 

   

Figure 6.5  VMT growth (2015-2035) for class 2 vehicles 
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Figure 6.6  VMT growth (2015-2035) for class 3 vehicles 

 

        

Figure 6.7  VMT growth (2015-2035) for class 4 vehicles 
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Figure 6.8  VMT growth (2015-2035) for class 5-7 vehicles 

 

 

Figure 6.9  VMT growth (2015-2035) for class 8-10 vehicles 
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Figure 6.10  VMT growth (2015-2035) for class 11-13 vehicles
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6.2! Problems Encountered 

In this study, the county-level traffic sampling for local routes (using a sample of 14 

counties to represent the 92 counties in Indiana) has inherent limitations. For example, it 

is questionable as to whether the sample obtained adequately represents the distribution 

of the state’s rural, mixed urban, and urban counties. For rural counties, the traffic counts 

from the sample used to represent the 50+ counties in this cluster (rural counties) are 

assumed to be representative of all rural counties. Likewise, the traffic counts collected 

for Marion County, where Indianapolis is located, is assumed to be representative of all 

local roads within this region.  

The estimation of section lengths, which is necessary to transform from AADT to 

a VMT estimate, is not directly established for local roads and therefore requires a 

proximity analysis in GIS to connect with the existing road network. For example, the 

proximity analysis often identified segments which were from intersection to intersection, 

but that may not be the exact representation of the traffic count. When estimating is 

conducted using thousands of traffic counts, an assumption must be made that the nearest 

road segment matching the traffic count represents the segment or link-level VMT 

estimate. Also, adding a new road or changing a road may not be reflected in the GIS 

network used for analysis. All of the above are some of the inherent limitations in the 

determination of segment lengths for traffic data of this magnitude; however, it is deemed 

to be more reliable than manual means.  

Assessing non-traffic VMT estimation methods often relied on accurate and 

complete data, such as measures of highway travel in the FHWA Highway Statistics. 

Discrepancies were observed that prove worrisome and limit the confidence in this data 

for VMT estimates used in business processes.  The annual mileage compiled from the 

NHTS is often self-reported and statistically adjusted; however, the reliability of this 

adjusted data may be questionable.   

 

6.3! The Future of VMT Estimation 

VMT is a dynamic performance measure of the amount of travel on the highway system 

within a given spatial area, with VMT linked to technology and the economy. The nature 
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of the long-term VMT estimates developed in this research are subject to much 

uncertainty and provided to facilitate revenue forecasting, transportation planning, and 

other applications that decision-makers may face within highway management. 

The future of travel in Indiana and the US depends largely on advances in 

technology and the current economic conditions. For example, emerging transportation 

technologies, such as autonomous vehicles driving on freeways, transport pods in dense 

urban centers, or the possibility of hyperloop trains connecting cities, are a few 

transportation modes which may dramatically alter the magnitude of VMT occurring in a 

given region. Changing modal shares, such as an increase in air travel or light-rail usage, 

may affect the VMT. Fluctuating oil prices may also affect the amount of travel by 

motorists, and subsequently VMT. This thesis provides a statewide framework which is 

dependent on maintaining consistent and reliable traffic counts and updated as and when 

available. This upkeep and maintenance increases the confidence that the VMT estimates 

produced more accurately represent travel conditions in the state.  

 

6.4! Conclusions 

This thesis recommends the adoption of the benchmark method (segment or link level) 

for statewide VMT estimation because of the high deviation observed for non-traffic 

methods, ranging from -21% (underestimate) to +7% (overestimate). These varying 

estimates may be a result of the wide range of data needs for non-traffic methods, many 

of which are time-intensive to collect and analyze, as well as the different assumptions 

required within each method. Economic swings and changing demographic conditions 

were observed to affect VMT and to increase the deviations obtained for each VMT 

estimation method. Finally, there are coverage limitations which make it impossible to 

conduct VMT aggregations for many requested applications (functional class, vehicle 

class, and spatial areas).  

The framework developed for this study is implemented in a spreadsheet system, 

for the primary highway systems of state routes and local routes to allow for consistent 

and reliable VMT estimation at the segment or link level.  
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To ensure maximum benefit from this research, the spreadsheet should be fully 

managed and updated by INDOT as and when more recent data on traffic volumes and 

inventory become available. For example, the platform developed in this study enables 

easy addition of new roads or the deletion of decommissioned roads so that it accurately 

reflects the current inventory and travel conditions in Indiana.  

 

 

6.5! Future Research 

Possible future research could include comprehensive evaluation and analysis of VMT-

user fees as an alternative highway funding mechanism for INDOT, which was outside 

the research scope, but is a critical topic considering the widening gap between highway 

revenue and expenditures. Also, a future research task could be to build upon the 

database developed in this research by implementing it with an interactive platform, such 

as a querying system. This system may be able to quickly provide the general public with 

VMT information in report form, as well as traffic statistics, depending on the application 

desired, such as a specific county or route. Finally, future research could further assess 

the reliability and integrity of the use of spatial interpolation techniques for local VMT 

estimation.  
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APPENDIX A.!DEVELOPED GROWTH FACTORS 

 

Table A.1  Growth factors for State Routes: Interstates (medium growth rate) 

 

Table A.2  Growth factors for State Routes: Principal Arterials (medium growth rate) 

 

AGR
0.0102
1.020% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010 0 1.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.10 1.11
2011 0.99 0 1.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.10
2012 0.98 0.99 0 1.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08
2013 0.97 0.98 0.99 0 1.01 1.02 1.03 1.04 1.05 1.06 1.07
2014 0.96 0.97 0.98 0.99 0 1.01 1.02 1.03 1.04 1.05 1.06
2015 0.95 0.96 0.97 0.98 0.99 0 1.01 1.02 1.03 1.04 1.05

STATE%ROUTES% FC%1%,%INTERSTATES

AGR1=11.02% TO1AADT1YEAR

FROM1
AADT1
YEAR

AGR
0.0128
1.280% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010 0 1.01 1.03 1.04 1.05 1.07 1.08 1.09 1.11 1.12 1.14
2011 0.99 0 1.01 1.03 1.04 1.05 1.07 1.08 1.09 1.11 1.12
2012 0.97 0.99 0 1.01 1.03 1.04 1.05 1.07 1.08 1.09 1.11
2013 0.96 0.97 0.99 0 1.01 1.03 1.04 1.05 1.07 1.08 1.09
2014 0.95 0.96 0.97 0.99 0 1.01 1.03 1.04 1.05 1.07 1.08
2015 0.94 0.95 0.96 0.97 0.99 0 1.01 1.03 1.04 1.05 1.07

FROM4
AADT4
YEAR

AGR4=41.28% TO4AADT4YEAR
FC#3#%#PRINCIPAL#ARTERIALS#%#OTHERSTATE#ROUTES#
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Table A.3  Growth factors for State Routes: Major Arterials (medium growth rate) 

 

 

Table A.4  Growth factors for State Routes: Minor Arterials (medium growth rate) 

 

AGR
0.0153
1.530% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010 0 1.02 1.03 1.05 1.06 1.08 1.10 1.11 1.13 1.15 1.16
2011 0.98 0 1.02 1.03 1.05 1.06 1.08 1.10 1.11 1.13 1.15
2012 0.97 0.98 0 1.02 1.03 1.05 1.06 1.08 1.10 1.11 1.13
2013 0.96 0.97 0.98 0 1.02 1.03 1.05 1.06 1.08 1.10 1.11
2014 0.94 0.96 0.97 0.98 0 1.02 1.03 1.05 1.06 1.08 1.10
2015 0.93 0.94 0.96 0.97 0.98 0 1.02 1.03 1.05 1.06 1.08

AGR1=11.53% TO1AADT1YEAR

FROM1
AADT1
YEAR

STATE%ROUTES% FC%4%,%MAJOR%ARTERIALS

AGR
0.0135
1.350% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010 0 1.01 1.03 1.04 1.06 1.07 1.08 1.10 1.11 1.13 1.14
2011 0.99 0 1.01 1.03 1.04 1.06 1.07 1.08 1.10 1.11 1.13
2012 0.97 0.99 0 1.01 1.03 1.04 1.06 1.07 1.08 1.10 1.11
2013 0.96 0.97 0.99 0 1.01 1.03 1.04 1.06 1.07 1.08 1.10
2014 0.95 0.96 0.97 0.99 0 1.01 1.03 1.04 1.06 1.07 1.08
2015 0.94 0.95 0.96 0.97 0.99 0 1.01 1.03 1.04 1.06 1.07

AGR1=11.35% TO1AADT1YEAR

FROM1
AADT1
YEAR

STATE%ROUTES% FC%5%,%MINOR%ARTERIALS
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Table A.5  Growth factors for State Routes: Major Collectors and Locals (medium growth rate) 

 

 

Table A.6  Growth factors for Local Routes: City Streets and County Roads (medium growth rate) 

 

 

AGR
0.0320
3.200% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010 0 1.03 1.07 1.10 1.13 1.17 1.21 1.25 1.29 1.33 1.37
2011 0.97 0 1.03 1.07 1.10 1.13 1.17 1.21 1.25 1.29 1.33
2012 0.94 0.97 0 1.03 1.07 1.10 1.13 1.17 1.21 1.25 1.29
2013 0.91 0.94 0.97 0 1.03 1.07 1.10 1.13 1.17 1.21 1.25
2014 0.88 0.91 0.94 0.97 0 1.03 1.07 1.10 1.13 1.17 1.21
2015 0.85 0.88 0.91 0.94 0.97 0 1.03 1.07 1.10 1.13 1.17

AGR1=13.20% TO1AADT1YEAR

FROM1
AADT1
YEAR

STATE%ROUTES% FC%6%&%7%.%MAJOR%COLLECTORS%AND%LOCALS

AGR
0.0074
0.740% 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2010 0 1.01 1.01 1.02 1.03 1.04 1.05 1.05 1.06 1.07 1.08
2011 0.99 0 1.01 1.01 1.02 1.03 1.04 1.05 1.05 1.06 1.07
2012 0.99 0.99 0 1.01 1.01 1.02 1.03 1.04 1.05 1.05 1.06
2013 0.98 0.99 0.99 0 1.01 1.01 1.02 1.03 1.04 1.05 1.05
2014 0.97 0.98 0.99 0.99 0 1.01 1.01 1.02 1.03 1.04 1.05
2015 0.96 0.97 0.98 0.99 0.99 0 1.01 1.01 1.02 1.03 1.04

FROM4
AADT4
YEAR

AGR4=40.74% TO4AADT4YEAR
LOCAL%ROUTES% CITY%STREETS%AND%COUNTY%ROADS
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APPENDIX B.!PROJECT LEVEL MAPS FOR LOCAL VMT  

 

 

Figure B.1  County roads interpolated AADT map (Tippecanoe County) to facilitate local 
VMT applications at project level 
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Figure B.2  City streets interpolated AADT map (Tippecanoe County) to facilitate local 
VMT applications at project level 

 

 


