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IN T R O D U C T IO N
T he 1983-84 Ind iana H ighway Cost Allocation Study was m andated  

by the H ouse Enrolled Act 1006 of the 103rd Ind iana G eneral Assembly. 
T he legislative requirem ents consisted of two parts:

1. D ocum entation  of the full cost of build ing and m ain tain ing  
the s ta te ’s highway system , county roads and city streets.

2. D evelopm ent of an equitable m ethodology for allocating the 
full costs to all users.

A lthough determ ination  of the revenue contribu ted  by each vehicle 
class was not w ithin the initial scope of study, the study would not have 
been com plete w ithout such inform ation. T he results of a cost allocation 
study would be m eaningful only if they were com pared to the corres
ponding user revenue contribu tion . It was therefore decided to include 
an analysis of revenue contribu tion  of individual highw ay user classes 
as a task of the study.

Cost allocation and revenue attribu tion  analyses were carried out 
for a base period and a study period. T he based period covered a span 
of four years, 1980 to 1983 inclusive. T he study period referred to the 
biennial budget period of 1985-86.
D O C U M E N T A T IO N  O F  C O S T S

For the purpose of cost allocation analysis, it was necessary to classify 
all costs into expenditure areas and expenditure items. The cost categories 
adopted is shown in T able 1. This detailed inform ation for the state 
highway system was generated by analyzing Ind iana D epartm ent of 
H ighways (ID O H ) data  files. These included road life records, construc
tion reports, item ized cost estim ates, m onthly expenditure files, and 
routine m ain tenance files.

For the local highw ay system , the corresponding data  were collected 
directly from a num ber of counties and cities. T he ID O H  local road
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inventory files, local assistance project records and H P M S  records were 
also used.

T he base period cost responsibility and revenue contribution  figures 
were com puted for the fiscal year of 1983. A breakdow n of the total ex
pend itu re in m ajor cost categories for 1983 is shown in Figure 1. T he 
corresponding expenditure data  for the 1985-86 period are presented  in 
Figure 2. T he 1985-86 data  were estim ated from the adopted  program  
levels.
U SE R  R E V E N U E  C O N T R IB U T IO N

R evenues considered in the study were defined as those revenues 
contribu ted  by Ind iana highway users which were used to support 
highw ay activities. T he following sources of revenue supported  these ac
tivities in Indiana:

1. State gasoline and special fuel taxes
2. State m otor carrier fuel use tax
3. State vehicle license fees including specific periodic perm it fees
4. State m otor carrier fees including vehicle identification stam p 

fees
5. R eciprocity  identification stam p fees
6. O versize and overweight perm it fees
7. Federal gasoline and special fuel taxes
8. Federal taxes on tires, tread  rubber, inner tubes, lubricating  

oil, and truck parts
9. Federal tax on truck sales

10. Federal heavy vehicle use fee
11. Local option user taxes
T able 2 shows the revenue sources and the am ounts of the FY 1983 

and the biennial period of FY 1985-86 included in the user revenue con
tribu tion  analysis. It should be noted that all changes in federal taxes 
resulting from STAA of 1982 and subsequent revisions were considered 
according to the effective dates of these changes.
D A TA  BASE F O R  C O S T  A L L O C A T IO N  A N A LY SIS

Beside the cost and revenue data  described earlier, the data  required 
for cost allocation analysis also included the following:

1. Pavem ent inventory data
2. Traffic data
3. Pavem ent perform ance data
4. Subgrade soil data

Pavement Inventory Data
Pavem ent inventory data included the following subcategories: pave

m ent characteristic data, roadway geometry data and highway functional 
classification. Pavem ent characteristics considered were pavem ent type,
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♦includes only the expenditure supported by user revenues

Figure 1. Expenditure Distribution for Fiscal Year 1983.



♦includes only the expenditure nupported by user revenues

Figure 2. Expenditure Distribution for Budget Period 1985/86



TABLE 2.
HIGHWAY USER REVENUES

Amount in M illions
1985-86

Revenue Source FY 1983 FY 1985 FY 1986 Total
305.18 308.00 306.00 614.00
109.70 113.80 112.00 225.80

State Motor Fuel Taxes 
State Vehicle Registration Fees 
Other State and Local Fees 3.56 5.35 5.50 10.85

418.44 427.15 423.50 850.65
111.03 196.44 214.93 411.37
44.53 76.39 85.50 161.89

155.56 272.83 299.43 572.26
574.00 699.98 722.93 1,423.91

Subtotal (State and Local) 
Federal Motor Fuel Taxes 
Other Federal Taxes

Subtotal (Federal) 
Total

age and  thickness inform ation. R oadw ay geom etry data  provided in 
form ation such as roadw ay w idth, shoulder w idth and num ber of lanes.

T he highway functional classification system adopted for the study 
grouped Ind iana roads into six m ajor categories. These were:

1. In tersta te  U rb an
2. In tersta te  R ural
3. State R outes P rim ary
4. State R outes Secondary
5. C ounty  R oads
6. C ity  Streets

Traffic Data
Traffic data  encom posed traffic volum e inform ation, traffic-stream  

com position, truck weight data  and vehicle axle configuration. O ne of 
the m ost critical data  items necessary for the study was inform ation on 
num ber of vehicle-miles traveled for each vehicle type on each of the 
highway classes.

T he study team  conducted a vehicle classification survey at about 
60 random ly selected sites th roughout Ind iana during  the sum m er of 
1983. T he collected da ta  were converted to represent an average day 
of the year with factors developed from the FH W A  report, Vehicle 
Classification Case Study [1].

To ensure accuracy of the final results of cost allocation analysis, 
vehicles were grouped into 14 classes as defined in T able 3. T he data  
collected from ID O H  T ruck  W eight Study were used to subdivide nine 
of the 14 classes in term s of gross operating  weights. In T able 4 are listed 
the weight subgroups used for each of the nine vehicle classes.
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TABLE 3.

Class Description
1 small passenger cars
2 standard and compact passenger cars, panel and pickup
3 2-axle truck (2S and 2D)
4 bus
5 car with 1-axle trailer
6 3-axle single unit truck
7 2S1 tractor-trailer
8 car with 2-axle trailer
9 4-axle single unit truck

10 3S1 tractor-trailer
11 2S2 tractor-trailer
12 3S2 tractor-trailer
13 Other 5-axle
14 6 or more axle

ADOPTED VEHICLE CLASSIFICATION

TABLE 4
VEHICLE CLASS WEIGHT GROUP CLASSIFICATION

Veh Sub- Gross Operating Veh Sub- Gross Operating
Class Group Weight in Pounds Class Group Weight in Pounds

1 1 All weights 11 6 32,500 - 35,000
11 7 35,000 - 37,500

2 1 All weights 11 8 37,500 - 40,000
11 9 40,000 - 42,500

3 1 < 7,500 11 10 42,500 - 45,000
3 2 7,500 - 10,000 11 11 45,000 - 47,500
3 3 10,000 - 12,500 11 12 47,500 - 50,000
3 4 12,500 - 15,000 11 13 > 50,000
3 5 15,000 - 17,500
3 6 17,500 - 20,000 12 1 < 22,500
3 7 20,000 - 22,500 12 2 22,500 - 25,000
3 8 22,500 - 25,000 12 3 25,000 - 27,500
3 9 > 25,000 12 4 27,500 - 30,000

12 5 30,000 - 32,500
4 1 All weights 12 6 32,500 - 35,000

12 7 35,000 - 37,500
5 1 All weights 12 8 37,500 - 40,000

12 9 40,000 - 42,500
6 1 < 17,500 12 10 42,500 - 45,000
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TABLE 4—(Continued)
VEHICLE CLASS WEIGHT GROUP CLASSIFICATION

Veh Sub- Gross Operating Veh Sub- Gross Operating
Class Group Weight in Pounds Class Group Weight in Pounds

6 2 17,500 - 20,000 12 11 4 5 ,00 0  - 47 ,50 0
6 3 20,000 - 22,500 12 12 47,500 - 50,000
6 4 22,500 - 25,000 12 13 50,000 - 52,500
6 5 25,000 - 27,500 12 14 52,500 - 55,000
6 6 27,500 - 30,000 12 15 55,000 - 57,500
6 7 30,000 - 32,500 12 16 57,500 - 60,000
6 8 32,500 - 35,000 12 17 60,000 - 62,500
6 9 > 35,000 12 18 62,500 - 65,000

12 19 65,000 - 67,500
7 1 < 20,000 12 20 67,500 - 70,000
7 2 20,000 - 22,500 12 21 70,000 - 72,500
7 3 22,500 - 25,000 12 22 72,500 - 75,000
7 4 25,000 - 27,500 12 23 75,000 - 77,500
7 5 27,500 - 30,000 12 24 77,500 - 80,000
7 6 30,000 - 32,500 12 25 80,000 - 82,500
7 7 32,500 - 35,000 12 26 82,500 - 85,000
7 8 35,000 - 37,500
7 9 37,500 - 40,000 13 1 < 42,500

13 2 42,500 - 45,000
8 1 All weights 13 3 45,000 - 47,500

13 4 47,500 - 50,000
9 1 < 22,500 13 5 50,000 - 52,500
9 2 > 22,500 13 6 52,500 - 55,000

13 7 55,000 - 57,500
10 1 < 27,500 13 8 57,500 - 60,000
10 2 27,500 - 30,000 13 9 60,000 - 62,500
10 3 30,000 - 32,500 13 10 62,500 - 65,000
10 4 >32,500 13 11 65,000 - 67,500

13 12 67,500 - 70,000
11 1 < 22,500 13 13 70,000 - 72,500
11 2 22,500 - 25,000
11 3 25,000 - 27,500 14 1 < 40,000
11 4 27,500 - 30,000 14 2 40,000 - 60,000
11 5 30,000 - 32,500 14 3 > 60,000

Tables 5 through  10 show the 1983 percentage V M T  for the 14 veh
icle classes and all the weight groups used in the study. Sim ilar traffic 
data  were also estim ated for the years 1985 and 1986 on the basis of 
the projected growth rates by vehicle class.
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TABLE 5

PERCENT VMT OF VEHICLE CLASSES ON RURAL
INTERSTATE (1983)

Veh Sub- Vehicle-Mile % Veh Sub- Vehicle-Mile %
Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group

1 1 15.640 15.640 11 6 0.230
11 7 0.195

2 1 48.840 48.840 11 8 0.180
11 9 0.213

3 1 2.400 0.054 11 10 0.195
3 2 0.182 11 11 0.195
3 3 0.218 11 12 0.180
3 4 0.618 11 13 0.148
3 5 0.473
3 6 0.346 12 1 27.200 0.054
3 7 0.182 12 2 0.272
3 8 0.145 12 3 0.944
3 9 0.182 12 4 2.657

12 5 2.149
4 1 0.310 0.310 12 6 1.333

12 7 1.115
5 1 1.120 1.120 12 8 0.979

12 9 0.898
6 1 0.420 0.051 12 10 0.827
6 2 0.025 12 11 0.800
6 3 0.038 12 12 0.770
6 4 0.076 12 13 0.680
6 5 0.064 12 14 0.800
6 6 0.038 12 15 0.870
6 7 0.038 12 16 1.104
6 8 0.025 12 17 0.979
6 9 0.064 12 18 0.925

12 19 1.034
7 1 0.360 0.012 12 20 1.496
7 2 0.024 12 21 2.258
7 3 0.048 12 22 2.394
7 4 0.072 12 23 1.170
7 5 0.036 12 24 0.552
7 6 0.012 12 25 0.044
7 7 0.108 12 26 0.101
7 8 0.036
7 9 0.012 13 1 0.760 0.088

13 2 0.146
8 1 0.060 0.060 13 3 0.029
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TABLE 5 —(Continued)
PERCENT VMT OF VEHICLE CLASSES ON RURAL

INTERSTATE (1983)
Veh Sub- Vehicle-Mile % Veh Sub- Vehicle-Mile % 

Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group
13 4 0.059

9 1 0.170 0.085 13 5 0.029
9 2 0.085 13 6 0.029

13 7 0.059
10 1 0.070 0.014 13 8 0.029
10 2 0.014 13 9 0.029
10 3 0.028 13 10 0.059
10 4 0.014 13 11 0.029

13 12 0.087
11 1 2.500 0.050 13 13 0.087
11 2 0.097
11 3 0.360 14 1 0.160 0.053
11 4 0.163 14 2 0.053
11 5 0.295 14 3 0.053

TABLE 6
PERCENT VMT OF VEHICLE CLASSES ON URBAN 

INTERSTATE (1983)
Veh Sub Vehicle-Mile % Veh Sub- Vehicle-Mile %

Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group
1 1 20.700 20.700 11 6 0.074

11 7 0.062
2 1 63.300 63.300 11 8 0.058

11 9 0.068
3 1 2.160 0.049 11 10 0.062
3 2 0.164 11 11 0.062
3 3 0.196 11 12 0.058
3 4 0.556 11 13 0.047
3 5 0.426
3 6 0.311 12 1 10.400 0.021
3 7 0.164 12 2 0.104
3 8 0.131 12 3 0.361
3 9 0.164 12 4 1.016

12 5 0.822
4 1 0.290 0.290 12 6 0.510
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TABLE 6 —(Continued)
PERCENT VMT OF VEHICLE CLASSES ON URBAN

INTERSTATE (1983)
Veh Sub Vehicle-Mile %

Class Group Veh Class Sub-Group

5 1 0.860 0.860

6 1 0.370 0.045
6 2 0.022
6 3 0.034
6 4 0.067
6 5 0.056
6 6 0.034
6 7 0.034
6 8 0.022
6 9 0.056

7 1 0.260 0.009
7 2 0.017
7 3 0.035
7 4 0.052
7 5 0.026
7 6 0.009
7 7 0.078
7 8 0.026
7 9 0.009

8 1 0.300 0.300

9 1 0.070 0.035
9 2 0.035

10 1 0.030 0.006
10 2 0.006
10 3 0.012
10 4 0.006

11 1 0.800 0.016
11 2 0.031
11 3 0.115
11 4 0.052
11 5 0.094

Sub- Vehicle-Mile %
Group Veh Class Sub-Group

7 0.426
8 0.374
9 0.343

10 0.316
11 0.306
12 0.294
13 0.260
14 0.306
15 0.333
16 0.422
17 0.374
18 0.354
19 0.395
20 0.572
21 0.863
22 0.915
23 0.447
24 0.211
25 0.017
26 0.038

1 0.400 0.046
2 0.077
3 0.015
4 0.031
5 0.015
6 0.015
7 0.031
8 0.015
9 0.015

10 0.031
11 0.015
12 0.046
13 0.046

1 0.060 0.015
2 0.022
3 0.022

Veh
Class

12
12

12

12
12
12
12
12

12
12
12
12
12
12
12
12

12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
13
13

14
14
14
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TABLE 7
PERCENT VMT OF VEHICLE CLASSES ON STATE PRIMARY (1983) 
Veh Sub- Vehicle-Mile % Veh Sub- Vehicle-Mile %
Class Group Veh Class

1 1 20.200

2 1 68.600

3 1 2.400
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

4 1 0.090

5 1 0.530

6 1 0.940
6 2
6 3
6 4
6 5
6 6
6 7
6 8
6 9

7 1 0.330
7 2
7 3
7 4
7 5
7 6
7 7
7 8
7 9

8 1 0.210

Sub-Group Class
20.200 11 6

11 7
68.600 11 8

11 9
0.138 11 10
0.369 11 11
0.369 11 12
0.509
0.415

11 13

0.23Q 12 1
0.139 12 2
0.139 12 3
0.091 12 4

12 5
0.090 12 6

12 7
0.530 12 8

12 9
0.329 12 10
0.141 12 11
0.188 12 12
0.141 12 13
0.023 12 14
0.023 12 15
0.031 12 16
0.031 12 17
0.032 12 18

12 19
0.066 12 20
0.022 12 21
0.022 12 22
0.022 12 23
0.040 12 24
0.040 12 25
0.040
0.040

12 26

0.040 13 1
13 2

0.210 13 3

Veh Class Sub-Group
0.059
0.007
0.008
0.007
0.008
0.005
0.005
0.005

5.770 0.017
0.121 
0.563 
0.733 
0.444 
0.271 
0.171 
0.185 
0.138 
0.153 
0.190 
0.138 
0.138 
0.205 
0.138 
0.375 
0.254 
0.271 
0.188 
0.171 
0.375 
0.306 
0.171 
0.017 
0.017 
0.017

0.150 0.045
0.030 
0 . 0 2 2
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TABLE 7—(Continued)
PERCENT VMT OF VEHICLE CLASSES ON STATE PRIMARY (1983)
Veh Sub- Vehicle-Mile % Veh 

Class Group Veh Class Sub-Group Class
Sub- Vehicle-Mile % 

Group Veh Class Sub-Group
13 4 0.015

9 1 0.190 0.027 13 5 0.008
9 2 0.163 13 6 0.008

13 7 0.008
10 1 0.040 0.010 13 8 0.003
10 2 0.010 13 9 0.003
10 3 0.010 13 10 0.003
10 4 0.010 13 11 0.003

13 12 0.002
11 1 0.470 0.030 13 13 0.002
11 2 0.073
11 3 0.117 14 1 0.110 0.037
11 4 0.088 14 2 0.037
11 5 0.059 14 3 0.037

TABLE 8
PERCENT VMT OF VEHICLE CLASSES ON STATE SECONDARY (1983)
Veh Sub- Vehicle-Mile % Veh 

Class Group Veh Class Sub-Group Class
Sub- Vehicle-Mile % 

Group Veh Class Sub-Group
1 1 20.200 20.200 11 6 0.084

11 7 0.021
2 1 71.750 71.750 11 7 0.021

11 9 0.011
3 1 3.300 0.906 11 10 0.011
3 2 0.323 11 11 0.011
3 3 0.906 11 12 0.011
3 4 0.518 11 13 0.021
3 5 0.129
3 6 0.323 12 1 2.500 0.018
3 7 0.129 12 2 0.035
3 8 0.033 12 3 0.104
3 9 0.033 12 4 0.470

12 5 0.104
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TABLE 8 —(Continued)
PERCENT VMT OF VEHICLE CLASSES ON STATE SECONDARY (1983)
Veh Sub- V ehicle-M ile %

Class G roup V eh Class S ub-G roup
4 1 0 .0 6 0 0 .0 6 0

5 1 0 .49 0 0 .4 9 0

6 1 0 .52 0 0 .182
6 2 0 .1 3 0
6 3 0 .052
6 4 0 .052
6 5 0 .013
6 6 0 .013
6 7 0 .013
6 8 0 .013
6 9 0 .052

7 1 0 .270 0 .0 3 4
7 2 0 .0 3 4
7 3 0 .0 3 4
7 4 0 .0 3 4
7 5 0 .027
7 6 0 .027
7 7 0 .027
7 8 0 .027
7 9 0 .027

8 1 0 .21 0 0 .2 1 0

9 1 0 .0 3 0 0 .0 0 4
9 2 0 .0 2 6

10 1 0 .0 6 0 0 .015
10 2 0 .015
10 3 0 .015
10 4 0 .015

11 1 0 .460 0 .063
11 2 0 .063
11 3 0 .0 8 4
11 4 0 .04 2
11 5 0.021

Sub- V ehicle-M ile %
G roup  V eh Class S ub-G roup

6 0 .1 9 0
7 0 .0 1 8
8 0 .0 7 0
9 0 .1 5 6

10 0 .1 4 0
11 0 .03 5
12 0 .05 2
13 0 .0 7 0
14 0 .05 2
15 0 .05 2
16 0 .03 5
17 0 .05 2
18 0 .1 9 0
19 0 .08 7
20 0 .15 5
21 0 .1 9 0
22 0 .1 0 4
23 0 .1 0 4
24 0 .01 3
25 0.002
26 0 .00 2

1 0 .0 9 0 0 .02 7
2 0 .027
3 0 .0 1 8
4 0 .00 9
5 0 .00 9
6 0.
7 0.
8 0.
9 0.

10 0.
11 0.
12 0.
13 0.

1 0 .0 6 0 0 .0 2 0
2 0 .0 2 0
3 0 .0 2 0

Veh
Class

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
13
13

14
14
14

70



TABLE 9
PERCENT VMT OF VEHICLE CLASSES ON COUNTY ROADS (1983)

Veh Sub- Vehicle-Mile % Veh Sub- Vehicle-Mile %
Class Group Veh Class Sub-Group Class Group Veh Class Sub-Gro

1 1 17.950 17.950 11 6 0.049
11 7 0.012

2 1 75.340 75.340 11 8 0.012
11 9 0.006

3 1 3.900 1.071 11 10 0.006
3 2 0.382 11 11 0.006
3 3 1.071 11 12 0.006
3 4 0.612 11 13 0.012
3 5 0.152
3 6 0.382 12 1 0.630 0.004
3 7 0.152 12 2 0.009
3 8 0.039 12 3 0.026
3 9 0.039 12 4 0.118

12 5 0.026
4 1 0.050 0.050 12 6 0.048

12 7 0.004
5 1 0.630 0.630 12 8 0.018

12 9 0.039
6 1 0.860 0.301 12 10 0.035
6 2 0.215 12 11 0.009
6 3 0.086 12 12 0.013
6 4 0.086 12 13 0.018
6 5 0.021 12 14 0.013
6 6 0.021 12 15 0.013
6 7 0.021 12 16 0.009
6 8 0.021 12 17 0.013
6 9 0.086 12 18 0.048

12 19 0.022
7 1 0.050 0.006 12 20 0.039
7 2 0.006 12 21 0.048
7 3 0.006 12 22 0.026
7 4 0.006 12 23 0.026
7 5 0.005 12 24 0.003
7 6 0.005 12 25 0.001
7 7 0.005 12 26 0.001
7 8 0.005
7 9 0.005 13 1 0.180 0.054

13 2 0.054
8 1 0. 0. 13 3 0.036
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TABLE 9 —(Continued)
PERCENT VMT OF VEHICLE CLASSES ON COUNTY ROADS (1983)
Veh Sub- Vehicle-Mile % Veh Sub- Vehicle-Mile % 

Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group

9 1 0.050 0.007
9 2 0.043

10 1 0. 0.
10 2 0.
10 3 0.
10 4 0.

11 1 0.270 0.037
11 2 0.037
11 3 0.049
11 4 0.025
11 5 0.012

13 4 0.018
13 5 0.018
13 6 0.
13 7 0.
13 8 0.
13 9 0.
13 10 0.
13 11 0.
13 12 0.
13 13 0.

14 1 0.090 0.030
14 2 0.030
14 3 0.030

TABLE 10
PERCENT VMT OF VEHICLE CLASSES ON CITY STREETS (1983)
Veh Sub- Vehicle-Mile % Veh Sub- Vehicle-Mile % 

Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group
1 1 19.340 19.340 11 6 0.078

11 7 0.019
2 1 74.000 74.000 11 8 0.019

11 9 0.010
3 1 2.160 0.593 11 10 0.010
3 2 0.212 11 11 0.010
3 3 0.593 11 12 0.010
3 4 0.339 11 13 0.020
3 5 0.084
3 6 0.212 12 1 2.360 0.017
3 7 0.084 12 2 0.033
3 8 0.022 12 3 0.098
3 9 0.022 12 4 0.444

12 5 0.098
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TABLE 10—(Continued)
PERCENT VMT OF VEHICLE CLASSES ON CITY STREETS (1983)
Veh Sub- Vehicle-Mile %
Class Group Veh Class Sub-Group

4 1 0.230 0.230

5 1 0.480 0.480

6 1 0.720 0.252
6 2 0.180
6 3 0.072
6 4 0.072
6 5 0.018
6 6 0.018
6 7 0.018
6 8 0.018
6 9 0.072

7 1 0.060 0.008
7 2 0.008
7 3 0.008
7 4 0.008
7 5 0.006
7 6 0.006
7 7 0.006
7 8 0.006
7 9 0.006

8 1 0 . 0 .

9 1 0.050 0.007
9 2 0.043

10 1 0.045 0.011

10 2 0.011

10 3 0.011

10 4 0.011

11 1 0.430 0.058
11 2 0.058
11 3 0.078
11 4 0.039
11 5 0.020

Sub- Vehicle-Mile % 
Group Veh Class Sub-Group

6 0.179
7 0.017
8 0.066
9 0.148

10 0.132
11 0.033
12 0.050
13 0.066
14 0.050
15 0.050
16 0.033
17 0.050
18 0.179
19 0.082
20 0.146
21 0.179
22 0.098
23 0.098
24 0.012
25 0.002
26 0.002

1 0.097 0.029
2 0.029
3 0.019
4 0.010
5 0.010
6 0.
7 0.
8 0.
9 0.

10 0.
11 0.
12 0.
13 0.

1 0.032 0.011
2 0.011
3 0.011

Veh
Class

12

12
12
12

12
12
12
12

12
12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
13
13

14
14
14
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Pavement Performance Data
T he ID O H  began to record system atically yearly roadm eter 

roughness m easurem ents on all In tersta te  and state highways in 
m id-1970s. These m easurem ents could be converted into Present Ser
viceability Index V alues by m eans of the following statistical relation 
ships [2]:

PSI = present serviceability index 
C = roadm eter counts per kilom eter 

R 2 = coefficient of determ ination
Subgrade Soil Data

Soil support values and m odulus of subgrade reaction were needed 
for allocation analysis of pavem ent costs. These values were derived from 
an engineering soil d istribution  m ap p repared  by the Jo in t H ighw ay 
R esearch Project at P urdue [3].

C O S T  A L L O C A T IO N  M E T H O D O L O G Y
T he various cost allocation procedures developed in the study for 

individual expenditure items m ay be grouped into two m ajor areas, 
nam ely the roadw ay-related  area and the structure-rela ted  area [4]. In 
the first area, the m ain  concern was to develop a rational unified alloca
tion procedure for highw ay construction, routine m ain tenance and 
rehabilitation costs. In  the second area, the m ain em phasis was to allocate 
equitably  structure-rela ted  costs.

A new increm ental approach was developed for the allocation of pave
m ent construction  costs to highw ay users [5]. It considered increm ents 
of pavem ent thickness ra th er than  increm ents or decrem ents of traffic 
volum e com m only em ployed in previous cost allocation studies. This 
thickness increm ental approach elim inated the need for an iterative p ro 
cess to com pute vehicle ESAL; it also elim inated  the economy-of-scale 
problem  present in the classical increm ental cost allocation m ethod [6].

In allocating pavem ent rehabilita tion  and m ain tenance costs, a 
perform ance-based m ethodology was used for determ in ing  the cost- 
responsibilities of load-related and non-load-related factors. The procedure 
did not require an extensive am ount of da ta  collection effort. It relied 
entirely  on recorded pavem ent perform ance da ta  available in ID O H

A sphalt
O verlay
J R C
C R C

PSI = 3.94 - 0.00072 C 
PSI = 4.37 - 0.00174 C 
PSI = 4.69 - 0.00141 C 
PSI = 4.40 - 0.00070 C

(R 2 = 0.79) 
(R 2 = 0.77) 
(R 2 = 0.88) 
(R 2 = 0.59)

where,
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records, and hence elim inated the undesired  elem ent of subjective ju d g 
m ent com m only involved in m ost cost allocation studies [7].

Police enforcem ent expenditures and o ther com m on costs such as 
traffic signal installation costs, pavem ent striping costs and roadside mow
ing costs were d istributed  to all vehicle classes on the basis of V M T . 
T he costs of those facilities that served trucks only, such as truck weigh 
stations, were d istributed  as truck-only com m on costs.

S tructure-related  costs included expenditure for bridge construction, 
bridge rehabilita tion , bridge replacem ent, culvert construction and sign 
structure construction. In general, the classical increm ental cost alloca
tion concept was followed in allocating these costs. T he procedure con
sisted of three steps: (1) the correlation of vehicle classes to A A S H T O  
design loads, (2) analysis considering the increm ental addition  of 
A A SH T O  design loads, and (3) allocation of individual cost items am ong 
various vehicle classes.

T able 11 presents a sum m ary of cost allocation criteria  adopted for 
each expenditure item. All expenditure items were classified as attributable 
or non-attribu tab le . A ttribu table  costs referred to: (a) costs which were 
entirely a ttribu tab le  to single vehicle class, (b) costs which were a t
tribu tab le  to a group of vehicle classes, and (c) costs which were occa
sioned by the entire traffic as a whole.

F IN D IN G S  O F  T H E  ST U D Y
T he results of the cost allocation analysis were expressed in term s 

of the cost-responsibilities of vehicle classes in percentages. Likewise, 
the results of the revenue a ttribu tion  analysis provided the percentages 
of revenues contribu ted  by individual vehicle classes. T able 12 and 13 
present the overall statewide vehicle class cost-responsibilities for FY 1983 
and biennial period 1985-86, respectively. T able 14 and 15 give the 
revenue contribu tion  by vehicle classes for the two periods, respectively.

T he results of cost-responsibility and revenue contribu tion  of veh
icle classes were com bined to provide a revenue/cost com parison for each 
vehicle class. Such a com parison would indicate the equity  in revenue 
contribution. T he revenue/cost ratios for FY 1983 and the biennial period 
of 1985-86 are sum m arized for each vehicle classes in T able 16.

T he m ajor findings of the study are listed below: 
1. Passenger cars as a group overpaid their cost-responsibility in 

1983. T here  was, how ever, a significant im balance between 
costs and revenues w ithin the group. In particu lar, small cars 
underpaid their cost responsibility, while large cars considerably 
overpaid.

2. Single-unit trucks as a group also overpaid their cost- 
responsibility in 1983. W hile two-axle and four-axle single-unit
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COST ALLOCATION CRITERIA FOR EXPENDITURE ITEM
TABLE 11

Expenditure Item Attributable Costs Non-Attributable Costs
Proportion Allocation Procedure Proportion Allocation Procedure

A. H ig h w a y  C onstruction
1 . Pavement 

(minimum width) 100% Thickness Incremental 
method based on ESAL

(Additional width) 100% Thickness Incremental 
method based on PCE- 
ESAL

2. Shoulder
(minimum width) 100%
(Additional width) 100% same as item A. 1

3. Right-of-Way 
(minimum width) 100% Proportional VMT
(Additional width) 100% Proportional PCE- 

VMT
4. Grading & Earthwork 

(minimum width) 100% Proportional VMT
(Additional Width) 100% Proportional PCE- 

VMT
5. Drainage & Erosion 

Control
(minimum width) 100% Proportional VMT
(Additional width) 100% Proportional PCE- 

VMT
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6. Miscellaneous 
(Traffic Service) 
(Administration) 
(Truck-Related 
Facilities)
(Others)

B. Highway Rehabilitation
1. Pavement & Shoulder
2. Right-of-Way
3. Grading & Earthwork
4. Drainage & Erosion 

control
5. Miscellaneous 

(Traffic Service) 
(Administration) 
(Truck-Related 
Facilities)
(Others)

C. Highway Maintenance
1. Pavement & Shoulder 2 3 4 5
2. Right-of-way
3. Drainage
4. Roadside 

Maintenance
5. Miscellaneous 

(Traffic Service)

100%

Varies
66-98%
100%
100%
100%

100%

Varies
66-98%



100% Proportional VMT
100% Proportional VMT

Proportional truck 
VM T

100% Proportional VMT

Thickness Incremental Varies Proportional VMT
method based on ESAL 
same as item A .3 
same as item A .4

2-34%

same as item A .5

100% Proportional VMT
100% Proportional VMT

Proportional truck 
VM T

100% Proportional VMT

Proportional E ESAL Varies Proportional E ESAL
2-34%
100% Proportional VM T
100% Proportional VMT
100% Proportional VMT

100% Proportional VMT



COST ALLOCATION CRITERIA FOR EXPENDITURE ITEM
TABLE 11—(Continued)

Expenditure Item Attributable Costs Non-Attributable Costs
Proportion Allocation Procedure Proportion Allocation Procedure

(Administration) 100% Proportional VMT
(Winter Emergency) 
(Truck-Related Main 100% Proportional Truck

100% Proportional VMT
tenance)
(Others)

VMT
100% Proportional VMT

B ridge M ain ten an ce  
1. Roadway M ainten Varies Proportional E ESAL Varies Proportional VMT

ance 66-98% 2-34%
2. Structural Members 100% Proportional VMT
3. Miscellaneous 100% Proportional VMT

B ridge  C onstruction , R e 
placem en t a n d  R eh a b ilita tio n  
1. Superstructures 100% Incremental Analysis2. Substructures 25-35 Incremental Analysis 65-75 Proportional VMT
3. Drainage 100% Proportional VMT
4. Excavation 100% Proportional VMT
5. Miscellaneous 100% Proportional VMT
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TABLE 12
OVERALL STATEWIDE COST-RESPONSIBILITY FOR YEAR 1983 
Veh Sub- % Responsibility Veh Sub- % Responsibility
Class Group Veh Class

1 1 10.869

2 1 41.510

3 1 6.766
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9

4 1 0.448

5 1 0.387

6 1 2.605
6 2
6 3
6 4
6 5
6 6
6 7
6 8
6 9
7 1 0.974
7 2
7 3
7 4
7 5
7 6
7 7
7 8
7 9

8 1 0.081

Sub-Group Class
10.869 11 6

11 7
41.510 11 8

11 9
0.440 11 10
0.403 11 11
0.866 11 12
0.873 11 13
0.450
1.587 12 1
1.179 12 2
0.388 12 3
0.580 12 4

12 5
0.448 12 6

12 7
0.387 12 8

12 9
0.362 12 10
0.266 12 11
0.174 12 12
0.234 12 13
0.092 12 14
0.117 12 15
0.144 12 16
0.220 12 17
0.995 12 18

12 19
0.029 12 20
0.035 12 21
0.049 12 22
0.072 12 23
0.077 12 24
0.137 12 25
0.156 12 26
0.191
0.228 13 1

13 2
0.081 13 3

Veh Class Sub-Group
0.410
0.142
0.183
0.133
0.161
0.197
0.213
0.463

30.253 0.020
0.072 
0.263 
0.994 
0.455 
0.526 
0.187 
0.308 
0.581 
0.612 
0.286 
0.388 
0.551 
0.544 
0.629 
0.675 
0.955 
3.051 
1.817 
3.499 
5.320 
3.808 
3.737 
0.672 
0.136 
0.171

1.285 0.259
0.317 
0.249

79



OVERALL STATEWIDE COST-RESPONSIBILITY FOR YEAR 1983
TABLE 12—(Continued)

Veh Sub- % Respo nsibility Veh Sub- % Responsibility
Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group

13 4 0.158
9 1 1.087 0.018 13 5 0.182
9 2 1.069 13 6 0.008

13 7 0.017
10 1 0.107 0.021 13 8 0.009
10 2 0.025 13 9 0.009
10 3 0.027 13 10 0.016
10 4 0.033 13 11 0.009

13 12 0.025
11 1 2.525 0.060 13 13 0.028
11 2 0.106
11 3 0.224 14 1 1.110 0.095
11 4 0.128 14 2 0.249
11 5 0.105 14 3 0.765

TABLE 13
OVERALL STATEWIDE COST-RESPONSIBILITY FOR 1985/86

Veh Sub- % Responsibility Veh Sub- % Responsibility
Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group

1 1 11.707 11.707 11 6 0.340
11 7 0.122

2 1 43.610 43.610 11 8 0.153
11 9 0.123

3 1 5.746 0.409 11 10 0.147
3 2 0.240 11 11 0.174
3 3 0.783 11 12 0.201
3 4 0.793 11 13 0.413
3 5 0.435
3 6 1.302 12 1 29.281 0.021
3 7 0.960 12 2 0.084
3 8 0.342 12 3 0.323
3 9 0.484 12 4 1.042

12 5 0.544
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TABLE 13 —(Continued)
OVERALL STATEWIDE COST-RESPONSIBILITY FOR 1985/86

V eh Sub- % R esponsib ility
Class G roup V eh Class S ub-G roup

4 1 0.344 0.344

5 1 0.427 12

6 1 2.224 0.325
6 2 0.238
6 3 0.164
6 4 0.206
6 5 0.083
6 6 0.101
6 7 0.124
6 8 0.186
6 9 0.799

7 1 0.804 0.031
7 2 0.032
7 3 0.044
7 4 0.062
7 5 0.066
7 6 0.109
7 7 0.132
7 8 0.152
7 9 0.176

8 1 0.090 0.090

9 1 1.146 0.020
9 2 1.126

10 1 0.093 0.018
10 2 0.021
10 3 0.025
10 4 0.029

11 1 2.287 0.059
11 2 0.104
11 3 0.218
11 4 0.124
11 5 0.111

Sub- % R esponsib ility  
G roup V eh Class S ub-G roup

6 0.536
7 0.241

0.337
9 0.539

10 0.571
11 0.324
12 0.401
13 0.519
14 0.569
15 0.620
16 0.799
17 0.999
18 2.670
19 1.718
20 3.155
21 4.910
22 3.851
23 3.453
24 0.736
25 0.130
26 0.190

1 1.218 0.222
2 0.274
3 0.226
4 0.148
5 0.161
6 0.016
7 0.027
8 0.012
9 0.013

10 0.024
11 0.015
12 0.037
13 0.044

1 1.030 0.089
2 0.217
3 0.724

Veh
Class

12
12
8

12

12

12
12
12
12
12
12
12
12
12

12

12
12
12
12
12

12

13
13
13
13
13
13
13
13
13
13
13
13
13

14
14
14
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TABLE 14
REVENUE CONTRIBUTION BY VEHICLE CLASS (1983)

Veh Sub- % C o n tr ib u tio n Veh Sub- % C o n trib u tio n
Class G roup V eh Class Sub-G roup  Class G rou p  V eh Class Sub-G roup

1 1 8.080 8.080 11 6 0.150
11 7 0.070

2 1 56.670 56.670 11 8 0.073
11 9 0.073

3 1 8.020 3.240 11 10 0.063
3 2 0.450 11 11 0.062
3 3 0.900 11 12 0.058
3 4 0.940 11 13 0.066
3 5 0.710
3 6 0.580 12 1 18.900 0.043
3 7 0.330 12 2 0.166
3 8 0.400 12 3 0.536
3 9 0.460 12 4 1.370

12 5 0.847
4 1 0.372 0.372 12 6 0.631

12 7 0.400
5 1 0.453 0.453 12 8 0.419

12 9 0.457
6 1 2.210 0.390 12 10 0.416
6 2 0.240 12 11 1.120
6 3 0.160 12 12 0.329
6 4 0.250 12 13 0.397
6 5 0.160 12 14 0.468
6 6 0.210 12 15 0.487
6 7 0.210 12 16 0.718
6 8 0.160 12 17 0.606
6 9 0.450 12 18 0.730

12 19 0.614
7 1 0.540 0.037 12 20 0.782
7 2 0.046 12 21 1.442
7 3 0.036 12 22 1.799
7 4 0.090 12 23 0.952
7 5 0.038 12 24 0.454
7 6 0.031 12 25 1.337
7 7 0.180 12 26 1.355
7 8 0.040
7 9 0.039 13 1 1.260 0.461

13 2 0.128
8 1 0.078 0,078 13 3 0.080
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TABLE 14—(Continued)
REVENUE CONTRIBUTION BY VEHICLE CLASS (1983)

Veh Sub- % Contribution Veh Sub- % Contribution
Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group

13 4 0.073
9 1 1.620 0.630 13 5 0.056
9 2 0.990 13 6 0.032

13 7 0.046
10 1 0.069 0.017 13 8 0.037
10 2 0.016 13 9 0.037
10 3 0.020 13 10 0.049
10 4 0.016 13 11 0.038

13 12 0.057
11 1 1.211 0.074 13 13 0.163
11 2 0.110
11 3 0.200 14 1 0.520 0.189
11 4 0.106 14 2 0.068
11 5 0.110 14 3 0.264

TABLE 15
REVENUE CONTRIBUTION BY VEHICLE CLASS (1985-86)

Veh Sub- % Contribution Veh Sub- % Contribution
Class Group Veh Class Sub-Group Class Group Veh Class Sub-Group

1 1 8.946 8.946 11 6 0.131
11 7 0.062

2 1 60.250 60.250 11 8 0.065
11 9 0.064

3 1 8.306 3.563 11 10 0.055
3 2 0.450 11 11 0.055
3 3 0.833 11 12 0.051
3 4 0.897 11 13 0.058
3 5 0.977
3 6 0.556 12 1 15.029 0.038
3 7 0.306 12 2 0.148
3 8 0.350 12 3 0.490
3 9 0.375 12 4 1.195

12 5 0.733

83



TABLE 15—(Continued)
REVENUE CONTRIBUTION BY VEHICLE CLASS (1985-86)

Veh Sub- % Contribution
Class Group Veh Class Sub-Group

4 1 0.336 0.336

5 1 0.459 0.459

6 1 1.824 0.369
6 2 0.204
6 3 0.138
6 4 0.212
6 5 0.130
6 6 0.173
6 7 0.170
6 8 0.129
6 9 0.300

7 1 0.420 0.034
7 2 0.064
7 3 0.032
7 4 0.058
7 5 0.035
7 6 0.028
7 7 0.097
7 8 0.036
7 9 0.035

8 1 0.079 0.079

9 1 1.179 0.515
9 2 0.664

10 1 0.062 0.016
10 2 0.015
10 3 0.018
10 4 0.014

11 1 1.087 0.066
11 2 0.113
11 3 0.175
11 4 0.094
11 5 0.098

Sub- % Contribution
Group Veh Class Sub-Group

6 0.547
7 0.344
8 0.362
9 0.391

10 0.358
11 0.490
12 0.279
13 0.307
14 0.353
15 0.357
16 0.546
17 0.476
18 0.573
19 0.467
20 0.612
21 1.159
22 1.427
23 0.814
24 0.383
25 1.083
26 1.099

1 1.457 0.813
2 0.108
3 0.067
4 0.061
5 0.041
6 0.027
7 0.036
8 0.029
9 0.029

10 0.038
11 0.030
12 0.045
13 0.134

1 0.566 0.304
2 0.051
3 0.212

Veh
Class

12
12
12
12
12
12

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13
13
13
13
13
13
13
13

14
14
14
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TABLE 16
COST-ALLOCATION AND REVENUE ATTRIBUTION SUMMARY

Summary for Fiscal Year 1983 Summary for Biennial Period 1985/86
Vehicle Vehicle Percent Percent Percent Percent Percent Percent
T yPe Class VMT Cost-Resp. Revenue Revenue/Cost VMT Cost-Resp. Revenue Revenue/Cost

Passenger 1 19.124 10.869 8.080 0.743 19.176 11.707 8.946 0.764
Car 2 68.921 41.510 56.670 1.365 68.001 43.610 60.250 1.382

5 0.623 0.387 0.453 1.171 0.641 0.427 0.459 1.075
8 0.107 0.081 0.078 0.963 0.127 0.090 0.079 0.878

88.775 52.847 65.281 1.235 87.945 55.834 69.734 1.249
Bus 4 0.164 0.448 0.372 0.830 0.162 0.344 0.336 0.997

Single-Unit 3 2.666 6.766 8.020 1.185 2.604 5.746 8.306 1.446
Truck 6 0.692 2.605 2.210 0.848 0.646 2.224 1.824 0.820

9 0.091 1.087 1.620 1.490 0.092 1.146 1.179 1.029

3.449 10.458 11.850 1.133 3.342 9.116 11.309 1.241
Combination 7 0.196 0.974 0.540 0.554 0.219 0.804 0.420 0.522

Truck 10 0.040 0.107 0.069 0.645 0.043 0.093 0.062 0.667
11 0.688 2.525 1.211 0.480 0.752 2.287 1.087 0.475
12 6.385 30.253 18.900 0.625 7.211 29.281 15.029 0.513
13 0.224 1.285 1.260 0.981 0.245 1.218 1.457 1.196
14 0.078 1.110 0.520 0.468 0.081 1.030 0.566 0.550

7.611 36.254 22.500 0.621 8.551 34.713 18.621 0.536
8 5



trucks overpaid, three-axle single-unit trucks underpaid  their 
cost-responsibility.

3. C o m b in a tion  trucks significantly  u n d e rp a id  the ir cost- 
responsibility in 1983. T he underpaym ent was consistent 
am ong all com bination  trucks. H ow ever, the extent of this 
underpaym ent varied w ithin the group.

4. T he same general pattern  of overpaym ents and underpaym ents 
as in 1983 would be present in the biennial period of 1985-86. 
In fact, the underpaym ent by heavy com bination trucks would 
be m ore pronounced in 1985-86 than  in 1983. T his im plies 
that the subsidization of heavy vehicles by passenger cars and 
single-unit trucks would continue to exist if the tax structure 
were to rem ain  unchanged.

A com parison of the findings of Ind iana study to findings in other 
studies is presented in T able 17. In this table are shown the revenue/cost 
ratios for the generalized vehicle classes determ ined  in Ind iana  study 
along with the corresponding figures from o ther cost allocation studies. 
T he studies listed covered a wide range of procedures and geographic 
variations. Furtherm ore , the cost-responsibility and revenue contribu-

TABLE 17
COMPARISON OF FINDINGS OF THE INDIANA STUDY TO FINDINGS 

OF OTHER STUDIES
User Revenue Contribution/ 

Cost-Responsibility 
Passenger Car SU Truck Combination

Florida (1979) 1.04 0.91 0.51
Georgia (1979) 1.03 0.66 0.44
Oregon (1980) 1.00 1.25 0.92
Colorado (1981) 1.22 1.24 0.56
Kentucky (1982) 1.57 - 0.57
Maryland (1982) 1.17 0.83 0.56
Connecticut (1982) 1.11 1.61 0.63
Ohio (1982) 0.90 2.25 0.35
Wisconsin (1982) 0.94 1.40 0.89
Maine (1982) 1.02 1.16 0.97
North Carolina (1983) 0.96 2.14 0.78
Federal (1982) 1.10 1.50 0.60
Indiana (Base period) 1.24 1.13 0.62

(Budget period) 1.25 1.24 0.54
* five of more axles 

** for all trucks
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tion figures depended upon the specific expenditure patterns and revenue 
structures included in a study. C onsequently , the results cannot be p re 
cisely com pared. N evertheless, the ratios presented in T able 17 give a 
broad indication of the reasonableness of the results of the Ind iana study.
C O N C L U S IO N S

T he findings of the 1983-84 Ind iana H ighway Cost Allocation Study 
indicated that there was a definite im balance betw een cost-responsibility 
of and revenue contribu tion  by different vehicle classes in 1983. T he 
net result was tha t passenger cars and  single-unit trucks subsidized the 
heavy com bination  trucks. T he study also revealed tha t such inequity  
am ong vehicle classes would rem ain  if the same tax structure were 
retained.

T he cost allocation study has provided a m eans to evaluate different 
user tax options in term s of revenue-cost com parisons. T he procedure 
developed can be used to design an equitable tax struc tu re where the 
revenue-cost ratios for various vehicle groups are close to unity .
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