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INTRODUCTION

Characteristics of society, transportation, and the economy, which
suggested the present forms of taxation to finance transportation, have
changed. However, the taxation schemes in Michigan have not changed.
Revenues from these taxes aré decreasing and are expected to continue
decreasing while costs of providing transportation are increasing.
Revenue decrease and cost increase estimates have become extremely

important so that ways of dealing with these problems can be addressed.

Revenue forecasts have traditionally been prepared for the Department
by the Bureau of Finance's Dale Bock and John Dorsky. These forecasts are
based on veh1c1e registrations and fuel usage trends. Long range forecasts
are produced, but the primary emphasis has been on short term forecasts for
budgeting of the next fiscal year and for keeping watch on the cash flow

situation.

At the other end of the spectrum in the Bureau of Transportation
Planning, Charles Carroll and Richard Lilly, both now deceased, played
an important role in focusing on the need for long range revenue forecasts
for transportation planning tb use as a compliment to transportation needs
studies (i.e., comparing estimates of revenue needed with revenues to be

received).

These early methods were similar to the Bureau of Finance and were
based on the recognized increasing fuel efficiency of vehicles and forecasts
of travel which produced forecasts of fuel usage. The fuel usage could then

be applied to a per-galion tax for the revenue forecasts. Weight tax




forecasts were based on average fees per vehicle and estimates of future

vehicle registrations,

The cooperation and assistance from the staff in the Bureau of Finance
has contributed significantly toward the completion of a computer-assisted

revenue forecasting process that can be used in a "real world" atmosphere.







GENERAL INPUT-OUTPUT

The basic results of this process are revenue forecasts from gas and
weight taxes. Input requirements are some type of tax structure and a
forecast of several transportation related variables such as vehicle |
registrations and vehicle miles of travel. The results can be presented .
in a simple 1ist such as Figure 1, which shows by year the fuel tax
revenue, weight tax revenue, other revenue, total revenue, and the percent

change of total revenue from the previous year.

A1l output results are stored on computer files which are later used
as input to report programs or graph programs. Figure 2 is a line graph

of the revenue from Figure 1.

Another graph (Figdre 3) shows a percentage comparison to 1977 for
not only revenue but for two transportation related input variables:
vehicle miles of travel and passenger fleet miles per gallon (MPG). The
graphs can be used for in-house projects or more professional finished
reports. For a more finished report, color reproductions are available
as seen in Figure 3A. The color diagrams are made from a 35 MM slide
taken of a color graphics computer terminal. Figure 3A also shows an
additional output option expressing the revenue adjusted for three different
inflation rates (blue = 0%, yellow = 6%, and red = 10%). Figures 3 and 3A
will not have the same shape curves since they are for different tax

alternatives.

The transportation revenue is divided between state and local agencies

based on a percentage split after certain deductions. Figure 4 shows the
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YEAR

76-77

17~78
T8-79
79-8¢
88-81
g1-82

. B2-83

23-84
24-85
§5-86
86-87
£7-48
BR-29
E9-99
9991
91-92

F2-83
93-94
g4-95
95-86

43906394,

5126987,
s162138.

saze9va.’

4B48524.
ced0e0e.
S200008,
s400000.
470098,
5530000.
5608000,
5664509,
5699750,
5735009,
5778258.
5805589.

53940759.
5876000,
5911259,
5946580,

TRANSPORTATION FUND FORECAST

sgrgae.

188199¢.
1122898,
1855634,
1047504,
11€¢0009.
114e000.
1155088,
1170090,
1170089,
119ep98.
1206800,
1210008.
12209090,
1250000,
1286000,

1310902,
134090800,
1380000.
i410000.

WEIGHT

$164,046,827.58

$174,361,567.56
$235,652,470.46
$836,391,482.52
$216,619,599.11
$211,736,397.60
$218,.514,213,22
£22¢,685,978.96
8221,786,606.57
8221,426,946. 08
$222,318,679.49
$222,777,913.41
$222,143,583.58
§221,481,786.24
$222,372,105.64
$223,234,957.53

$226,345,956.53
$289,456,955.5T
8233,357,746.64
8236,468,745.63

REVENUE

FUEL

£428,956,748.30

§438,474,353.89
£503,404,363.86

8473,842,0841.12°

8438,129,578-41
$421,564,714.23

£415,517,0867.98.

$416,068,973.32

6469,296,379.67 .

$403,698,934.84
$397,867.677.9¢
$3B3,467,454.868
B376,408,947. 41
$358,656,487.55
$347,226,567.91
$338,958,6385.91

$330,958,395.12
6322,945,7198.53
$316,545,237.59
$3215,241,448.22

£15,554,381.48
$17,409,791.68

$82,315,860.34

g§28,852,639.66
$33,992.588.58
§29,432,988.8¢
$28,280,.637.06
829,386,191.88

§529,.264,078.8¢
828,874,073.00

£28,861,528.60
628,874,944.00
$28,.599,638.00
£28,921,658.¢8
£29,335,184.0¢

929,786,323.00

$3¢,267,652.¢88
$30,748,831.¢00
€3]1,4382,835.¢0
g3l2,060,5%22.00

ToTAL

06066,445,057.59

8636,245,712.45
§761,372.694.66
$739,.686,163.3¢
$682,741,758.08
$662,674,699.83
$662,411,918.28
$666,141,135.28
£660,347,064.25
$653,999,953.84
£548,598, 885,38
$835,120,311.8¢%
$621,443,166.98
$5089,059,851.79
$598,933,857.55
£591,979,966. 44

$5087,572,¢63.64
" $583,151,497.05
8581,3241,819.23
$583,.710,716.85

% INCREASE

T 3914
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distribution of the total Michigan Transportation Fund to state and local

funds. Figure 4A shows a different tax alternative using color graphics.

A more detailed report is available for the Michigan Transportation
Fund and two state funds, the State Trunkline Fund and the Comprehensive

Transportation Fund. See Figure 5.

A summary of most of the input variables is available for all years
of the forecast. . Figures 6 and 7 show these variables, all of which can
be changed to examine a particular "what if" question about future condi-

_tions and tax structures.

Since a portion of automobf1e related sales tax is available for the
Comprehensive Transportation Fund, a forecast of the sales tax is needed,
These are obtained from the Office of Revenue and Tax Analysis, Depaftment
of Management and Budget. Their forecasts are based on a compdter model

driven by interest rates, automobile prbduction, and wages and salaries,

The transportation revenue forecasting system, which has produced the
charts and graphs in the preceding pages, is composed of several computer
programs which perform all of the calculations and produce the output
lists, tables, and graphs. A general description of the overall system
is contained in the next section and followed by a more detailed technical

section,
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' ) STATE OF MICHIGAN

DEPARTMENT DF TRANSPORTATION
LONG RANGE REVENUE FORECASTS

CURRENT DOLLARS IN MJLLIONS

1982 1983 . 1984 1985 1986 1987 to88
{ MICHIGAN TRANSPORTATION FUND
| GASOLINE TAX $398.2 $380.2 $388.8 $381.0 $373.4 $365.9 $350.6
1 DIESEL FUEL TAX $22.5 $24.3 $26.1 $27 .1 $29 .1 $30.5 $31.4
MOTOR VEHICLE WEIGHT TAX $211.7 $218.5 $220.7 $221.8 $221.4 $222.3 $222 .8
MISC TAXES & FEES(INCLUDES LPG) $10.3 $11.8 $12.7 $12.8 $12.9 $13.4 $13.4
DIESEL. FUEL LICENSE $8.5 $8.9 $9.2 $9.4 $9.4 $9.5 $9.6
EARNINGS ON INVESTMENTS $11.5 $8.9 $8.6 $8.2 7.8 $7.4 $7.9
Pl alienmmmmn et mmmmm e maa
b TOTAL REVENUES $662.7 $662.4 $666. 1 $660.3 $654.0 $649.0 $635.1
i LESS: ADMINISTRATION & GRANTS $63. 1 $66.5 $72.9 $77.1 $81.5 $86.3 $91.3
NET REVENUES $599.6 $595.9 $593.2 $583.2 $572.5 $562.7 $543.8
ALLOCATIONS FROM MTF
TO COMPREHENSIVE TRANS FUND $49.8 $49.5 $49.3 $48.4 $47.5 . $46.7 $45.2
ToO STATE TRUNK LINE FUND $230.2 $228.8 $227.8 $224.0 $219.8 $216. 1 $208.8
TO COUNTY ROAD COMMISSIONERS $205.6 $204.4 $203.5 $200.1 $196.4 $193.0 $186.5
TO CITIES AND VILLAGES $113.9 $113.2 $112.7 $110.8 $108.8 $106.9 $103.3
‘ TOTAL ALLOCATED $599.5 $595.9 $593.3 $583.3 $572.5 $562.7 $543.8
ﬁ AR COMPREHENSIVE TRANSPORTATION FUND
e
N FROM GENERAL FUND(SALES TAXES)
i MOTOR VEMICLES $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
; FUEL $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
ACCESSORY DEALERS $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
GAS STATION NONFUEL SALES $0.0 $0.0 $0.0 $0.0 $0.0 $0.C $0.0
- TOTAL TAXES $383.3 $463.3 $523.5 $575.9 $633.5 $696.9 $725.0
ALLOCATION TO CTF $27.2 $32.3 $36.5 $40.2 $44.2 $48.6 $50.6
FROM MTF $49.8 $49.5 $49.3 $48.4 $47.5 $46.7 $45.2
MESCELLANEOQUS(F .AID NOT INCLUDED) $7.8 $8.3 $8.7 $9.0 $9.4 $9.7 $9.8
EARNINGS ON INVESTMENTS $2.7 $2.9 $3.0 $3. 1 $3.2 $3.3 $3.3
TOTAL GTF REVENUES : $87.5 $93.0 $97.5 $1400.7 $104.3 $108 .4 $108.8
i STATE TRUNK LINE FUND ég
: . FROM MTF $230.2 $228 .8 $227.8 $224.0 $219.8 $216. 1 $208.8 %
§ MISCELLANEQUS(F.AID NOT INCLUDED) $21.8 $21.7 $21.6 $2t.2 $20.8 $20.5 $19.8 rm
: EARNING ON INVESTMENTS $6.0 $5.8 $5.9 $5.8 $5.7 $5.6 $5.4 wi
1 TOTAL STATE TRUNK LINE FUND REVENUES $258.0 $256.4 $255.3 $251.0 $246.3 $242.2 $234.0
|

PRESENT TAX STRUCTURE
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VEHICLE REGISTRATION
PASSENGER
COMMERCTIAL

AVERAGE WEIGHT TAX/VEHICLE
PASSENGER
COMMERCIAL

VEHICLE MILES (MILLIONS)

MILES PER GALLON
PASSENGER
COMMERCIAL

DIESEL DISCOUNT ($/GALLGON)

PROPORTION DIESEL GALLONS TO

WHICH DISCOUNT APPLIES

FUEL TAX - GASOLINE
FIXED $/GALLON

FUEL TAX - DIESEL =
FIXED $/GALLO

1982

5000000

1100000

24.860
70.99

81800

16.53
5.46

1983

5200000
1140000

23.90
73.00

64700

17.59
5.65

PRESENT TAX STRUCTURE

1984

5400000
1155000

23.10
73.44

67200

18.30C
5.75

MICHIGAN DEPARTMENT OF TRANSPORTATION

SUREAU OF TRANSPORTATION
PLANNING PROCEDURES SECTION .
ASSUMPTIONS FOR LONG RANGE REVENUE FORECASTS
MICHIGAN TRANSPORTATION FUND

PLANNING

1085

5470000
1170000

22.6%5
T4.12

69200

19.20
5.93

1586

5530000
1170000

22.20
74.80

71300

20.10
6.29

1887

5600000
1190000

21.76
75.00

73600

21.10
G.67

1988

5664500
1200000

21.46
75.00

TA4T00

22.30
6.87

9 I™N9II4

%
E

|
F
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LPG REVENUE FACTOR

DIESEL COMM VEHICLE MILE PCT

INTEREST REVENUE FACTOR

MISC FEES REVENUE FACTOR

DIESEL PERMITS REVENUE FACTOR

AUTO RELATED SALES TAX .
(MILLIONS OF DOLLARS)

CTF SALES TAX PCT

DISTRIBUTION OF MTF
CNTY %
CITY %
STATE %

STF %
CTF %

0.

1982

00191

03330

0.01820

9

. 58000

. 72000

389.3

0,279

.343
-180
. 467

[=ReRe]

¢.822
0.178

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF TRANSPORTATION PLANNING

PLANNING PROCEDURES SECTION
ASSUMPTIONS FOR LONG RANGE REVENUE FORECASTS

MICHIGAN TRANSPORTATION FUND

PRESENT TAX STRUCTURE

1983

0.00270

0.03560

0.01400

9.21000

7.81000

463.3

0.279

.343
. 180
.467

00

0.822

10,

1284

.00280

03750

. 01350

Q0000

. 00000

523.5

G.279

&)
Q
&)

0.822

.343
. 180
. 467

1885

.00288

. 03800

.01300

. 00000

. 00000

575.89

0,279

. 343
. 180
.467

[= ¥R/

G.822

O.

0.

o.

10.

1986

00298

04310

01250

00000

- 00000

633.5

0.278

.343
- 180
.467

Q00

0.822

0.

O,

O.

1C.

1987

00353

04640

1200

Q00Co

. 0C0Q00

696.9

0.278

o
0
o]

G.822
0.178

.343
. 180
.47

10,

1988

.00375

. 04850

.01200

Qo000

. 00000

725.0

0.2739

.343
. 180
L4867

[« R Reo)

0.822

L 3dn9id
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SYSTEM DESCRIPTION

The transportation revenue forecasting system can be divided into

three main parts. Phase I involves forecasts of revenue into the Michigan -

Transportation Fund (MTF) from taxes, fees, and interest. Phase II involves
distribution of the fund to state and local governments. Phase III uses o
these MTF revenues and some further estimates of revenues to present the
total revenue for two state funds: the State Trunkline Fund (STF} and the
Comprehensive Transportation Fund (CTF). See Figure 8. For a more detailed

diagram, see Figure 9,

‘The system has generally been used in three different ways. First,
it is used to monitor the long range implication of keeping our present
tax structure. Second, it ié used to evaluate various tax changes such
as raising the fixed rate per gallon fuel tax, instituting a percentage
tax based on the price of fuel, or indexing the fuel tax to maintenance
costs. To evaluate a flat fee per vehicle instead of the present vehicle
tax by weight, the same input structure is used except the average vehicle
weights by year are replaced by a value of one and the average tax per
hundred-weight is replaced by the flat vehicle fee. Third, the output
of this revenue forecasting process serves as input to another process
-used'in the recent State Transportation Plan (STP) produced by the Depart-
ment. The STP uses the forecasts of future revenue to compare with future

transportation needs which are also expressed in doilars.

The next section discusses in more detail the operation of each of

the three phases.




MICHIGAN
LONG RANGE
- TRANSPORTATION REVENUE FORECASTING SYSTEM

TAX STRUCTURE FORECAST VARIABLES
| 1

MICHIGAN TRANSPORTATION FUND
REVENUE FORECASTS
(MTF)

1

MICHIGAN TRANSPORTATION FUND
DISTRIBUTION

CITIES | COUNTIES

STATL

SN

STATE COMPREHENSIVE !
TRUNKLINE TRANSPORTATION

FUND - FUND

(STF) | (CTF)
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FIGURE 9
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TAX
- STRUCTURES

FORECAST
VARIABLES

ped

MICHIGAN TRANSPORTATION FUND

REVENUE FORECAST

e

~

WEIGHT TAX FUEL TAX OTHER
REVENUE . REVENUE REVENUE
\ /

MICHIGAN TRANSPORTATION FUND

.(MTF)

MACKINAC BRIDGE
N rang ~CRITICAL BRIDGE

i
CITIES

FORECAST
PARAMETERS

} !

STATE TRUNKLINE
REVENUE
FORECASTS

!

MTF REVENUE

INTEREST REVENUE

MISCELLANEOUS
REVENUE

FEDERAL AID

1
COUNTIES
STATE

AUTO

RELATED :

SALES FORECAST
TAX PARAMETERS
~ COMPREHENSIVE

TRANSPORTATION

REVENUE FOREGASTS

{

MTF REVENUE
INTEREST REVENUE

MISCELLAREOUS
REVENUE

FEDERAL AID

-16-

ADMINISTRATION AND GRANTS







TECHNICAL OPERATIONS

The programs for all three phases are written in FORTRAN and run on
the Burroughs B7700. Revenues are forecast by year for each year in the
future for which forecast variables are supplied. At present, forecasts
are not completed beyond'1996. Although there are a lot of input files
{eight input files for the first phase of forecasting fuel and weight tax
revenue), all are small files containing input parameters or forecast
variables. Each file with forecast variables contains one record for

each year of the forecast and from one to four variables for that year.

Phase I: Michigan Transportation rfund Revenue

Most of the analytical capabiiities for examining different options
are contained in this first phase of forecasting transportation revenue.
This capability is related to the wide Variety of input data which require
the variables by year and by state totals for Michigan. The input variables
are listed in Figure 10. Output items forecasted by year are listed in

Figure 11.

When all input files are ready, the program for the first phase is
started at a computer terminal. After approximately 30 seconds elapsed
time and five seconds of computer processing iime, a preliminary report
is printed at the terminal. Gallons of gasoline and diesel fuel are also
produced. The report is a summary by year of the forecasted revenue by
three broad categories and the percent change from the previous year. |
See Figﬁre 12 for an example directly from a computer terminal showing

the running of the program with its associated files. Most of the outputs
-17-




Figure 10

MICHIGAN LONG-RANGE
TRANSPORTATION REVENUE FORECASTING SYSTEM

Input Variables
for _
Michigan Transportation Fund
Revenue Forecasts

Tax Structure Variables:

Average Tax per Passenger Vehicle

(or average tax per 100-weight and average 100-weight)
Average Tax per Commercial Vehicle

(or average tax per 100-weight and average 100-weight)
Diesel Fuel Tax (per gallon or percent of price)
Diesel Fuel Price
Diesel Tax Discount
Gasoline Fuel Tax {per gallon or percent of price)
Gasoline Fuel Price

Otheyr Variables:

Passenger Vehicle Registrations

Commercial Vehicle Registrations

Total Yehicie Miles of Travel

Passenger Fleet MPG (gasoline)

Commercial Fleet MPG (diesel)

Percent Commercial Vehicle Miles of Diesel Usage

Revenue Factor for Interest Revenue

Commercial Vehicle Factor for Miscellaneous Fees

Commercial VYehicle Factor for Diesel Discount Permit Revenue

-18-



Figure 11

MICHIGAN LONG-RANGE
TRANSPORTATION REVENUE FORECASTING SYSTEM
Qutput Items
from

Michigan Transportation Fund
Revenue Forecasts

Total Fuel Tax Revenue
Total Weight Tax Revenue
Total Other Revenues
Total Transportation Revenues
LPG Fuel Tax Revenue
Interest Revenue
Diesel Carrier Fuel Permits Revenue
Miscellaneous Fees and Permits Revenue
Revenue from Diesel Fuel Tax
Revenue from Gasoline Tax
Commercial Weight Tax Revenue
Passenger Weight Tax Revenue
Gallons of Gasoline

Gallons of Diesel Fuei

-19-
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$FLILE
t

R TAxX
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
SRUNN
7

ENTER
PRESE
EHD

YEAR

76-27

I7-78
78-79
79-5@
go-81
g1-82
E2-81]
BE3-B4
B4-B5
£5-885
86-B7
87-88
E8-BI
89-52
Se-91
$1-32

$2-393
§2-94
§4-85
95-96

(STUDITAX/ALTI/RG ON STATEUIDE

/PROG/RTF/INCOMEZAPRE2;PY=140 ;X

FILES(TITLE«TAX ALTL/INPUT/VEHREG/HaYBR/DMBI ;X
FILEI(TITLE~TAX/ALTI7INPUT/UTTAX -MNAYBE/DMB )Y
FILE4(TITLE=TAX ALTI/INPUT/VUEHNIZJULBR)I X
FILESe¢TITLETAX/ALTEI/INPUT/MIPERGAL/JULBE/NATLANICH ) 1 X
FILEG(TITLE«TAR/ALTL/ INPUT/GASTRAX/RETRIL/OCTRL) ;X
FILET(TITLE-THaX/ALTL/ATF/PLOT/4014);%

FILEQITITLE=TaN /ALTE/NTF/PLOTY 4827 1;:X

FILES(TITLE~TAX ALTI/RTF-PLOY-LABELS ! &
FILEI@ITITLE»TAX RLTI/RTF/INCOME) ;¥
FILELItTITLE~TRAX/ALTI/NTF/HARRATIVE } ;X
FILEIRITITLE=TAX/ALTI/INPUT-OTHERPCTS/MAYB2/DNB I gX
FILELB(TITLE~TAX/ALT1/INPUT/LPG/PROPORTION MAYBR/DNE) ;X
FILE14¢TITLETAX-ALT1/INPUT/DIESEL-DBISCOUNTS ALL/APRER)
FILEIS(TITLETAX/ALTI/NTF/GALLORS ;X
FILEIG(TITLE-TAX/ALTI/NTF /UTTAX);

ING 19438

HARRATIVE ("END" TO GO ON):
MT TRX STRUCTURE

FLEET
VEIGHT
4338094, 987822, $564,840,827.58
T126997. 10B1590. $174,361,567.56
£162132. 1122898, $235,652,4708.456
5220972. 1035634, 8236,391,482.52
448924, 1Q47504. $218,619,5959.11
Seaedee. 1100240, 8211,736,357.686
cZaedee. liso80d. §213,514,213.22
SapEeae. 1155eee. $220,685,979.96
C470008. 1170200, 8221 ,786.806.57
$53@020Q. 1172200, 8221 ,426,946.08@
Seeap2e. 1190208,  8$222,3519,E79.49
SE54508. 1290000, $2E2,777,913.4
SE69%75@. 12]10ede. $222,143,583.538
5735902. 12zedee. $221,431,786.24
E77225@. 12%2¢QQ. 8222,372,1985.64
SBOSSRR. 12E0309. $§223,234,957.53
EB42750. 1310030. $226,345,5956.52
S876P0Q. [3408208. $229,458,955.52
Sgi125e. 13EB0IR. B233,357,746.64
£946500. - 1410800. £236,468,745.63

1%

PHASE 1

REVENUE

FUEL

‘$5425,9%50,748.30

£4382,474,353.89
$503,494,363.86
5473,842,041.12
$438,129,578.4¢
8421,504,714.23
$415,617,087.98
8416,968,973.32
8405,296,379.67
8403,698,534.84
$337,807,672.59
$387,467,454.5E
$370,428,5347. 41
$356,6586,497.55
$347,226,567.91
$338,858.685.91

$33¢,558,35%.12
$322,545,710.532
$3:6.545,237.59
£315.247,449.22

$1%,554,381.4¢

$17,429,791.02
822,315,860.34
#2%8,852,639.656
$31,992,589.56
$29,432,588.00
828,288,637.09
$¢9,386,191.89

$29,264,078.20

E28.874,073.00
828,861,528.9¢
BB, BT4.944. 00
82B,E652,.630.@9
$28,521,655.02
$29,335,184.92
£29,78E,323. 00

83e,267,652.402
$3¢,748,831.22
$3t, 438,325,232
$22,809,522.002

TOTAL

$66E,445,957,59

£630,245,.712.45
$761..372,694.586
$739,056,163.38

$682,741,758.08

$662,.67T4,093.83
$662,411,518.2@
$E66,541,135.28
$660,347,664.25
$E653,995,953.84
§648,.958, EE5. 38
$635,120,311.99
§621,443,16@.99
$539,959,851.79
$598,933,857.55
§5Y1,975,966. 44

$387,572.303.64
$5873,151,497.@5
$TRB),341,B19.23
£583,7190,716.85

PUTER TERMINAL DISPLAY

% INRCREASE

-1.16%-PRGE.

~R.T4x
-0.7Ex
-8.31%

9.41%
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are various categories of re
the program goes on to allow

selected variables for tryin

venue written to a computer file. Although
on-1ine changes in the tax structure or

g a variety of alternatives, we have usually

found it best to isolate each alternative with its own set of input and

output variables for later u

Se.

The following shows how revenues are calculated:

Fuel Revenue is calculated according to: (see Figure 13)

Total Fuel Gas Tax + Diesel Tax LPG

Tax Revenue B Reve

Where: Gas Tax Revenue

Diesel -Tax Revenue

-1.PG

LPG Tax Revenue

Where: GFUEL =
GTAX =
DTAX =
DTAXDIS =
D1 FUEL =
D2 FUEL =

LPG FACTOR =
Where: D1 FUEL =

D2 FUEL =
GFUEL =

nue ' Revenue Revenue

GFUEL * GTAX

]

DIFUEL * (DTAX - DTAXDIS) + D2FUEL * DTAX

u

Liquid Petroieum Gas

LPG FACTOR * (GAS TAX REVENUE + DIESEL
TAX REVENUE)

It

galions of gasoline

gasoline tax rate per gallon

diesel tax rate per gallon

diesel tax discount per gallon

galions of diesel fuel by special permit holders

gallons of diesel fuel by those without a special
permit

historical relationship between LPG revenue and
other fuel revenue which has been about .0006,
but has been increased lately.

C{VMT * PCTD)}/DMPG] * PCT DISCOUNT

C{VMT * PCTD)/DMPG] * [1 -~ PCT DISCOUNTI

C{VMT * (1 - PCTD))/GMPGI

~21-
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FIGURE 13

CALCULATION OF FUEL TAX REVENUE

Total Vehicle Miles of Travel
~(VMT)
Gasoline VMT ' Diesel VMT
; A _ Y
Apply MPG Apply MPG
4 v
Gallons Gallons
of of
Gasoline Gasoline
Discount Regular
Gallons Gallons
v ‘ 4 4
Apply Tax-Per-Gallon
\ ]
Gasoline Tax Piesel Tax
Revenue _ Revenue
Y Y

Apply LPG Factor

Y
LPG Tax
Revenue

-2



Where: VMT = gstate total vehicle miles of travel

PCTD = percentage of vehicle miles traveled by heavy
trucks

DMPG = diesel fleet miles per gallon

GMPG = gasoline fleet miles per gallon

PCT DISCOUNT

pércent of heavy trucks with special permits
for discounts

The future MPG's used for the Michigan model were based on, but not
exactly equal to, the U. S. Department of Energy's values. See Figure 14
for a comparison. The D.0.E.'s nationa1'averages were adjusted to an
‘average Michigan vehicle mix. 'For the known years of 1977 through 1981,
the values of MPG's which worked well in our Michigan model were very close

to D.0.E.'s adjusted estimates as can be seen in Figure 14.

The percentage of total vehicle miles which are due to diesel vehicles
do not compare quite as well wfth D.0.E.'s national "heavy-heavy" trucks.
See F1gure 15. The difference may be the location of Michigan in the United
States which would resuit in fewer through trips by trucks. Michigan's
percentage increases faster since there is some accounting for increasing

use of diesel fuel by automobiles.

Vehicie Revenue is calculated according to: (see Figure 16)

TOTAL VEHICLE _ Passenger Weight Commercial Weight + M4
TAX REVENUE ~ Tax Revenue * Tax Revenue Miscellaneous

(Passenger Weight Tax Revenus + Commercial

Where: Miscellaneous
‘ Weight Tax Revenue) * ,052

Passenger Average tax b
Weight Tax = per passenger ¥ assenger
Revenue vehicle registrations

-23-




-ye-

M
G

NATIONAL US MICHIGAN MILES-PER-GALLON

50.00

40.00 —

304@0—‘

MICH CAR-LT.TRK

.....
_____
....

10.00— MICH DIESEL L
TUNATL HUY.HUY L TRK
2.00 T A R S B B BN T T
1975 1980 1985 1590 1995 5000
YEAR

Source: U. S. Department of Energy, Michigan Department of Transportation,
Transportation Planning Procedures, July 1982

BT AND14



_52_

~_AZMOADMTY

NATIONAL US MICHIGAN MDOT MODEL - PCT DIESEL WEHICLE-MILES

1e.090

g2.00 —

6.00

4,090
2.90 —
.00 T I D S A A R A e L
1975 1980 1985 19390 1995 req 51 %15)
YEAR

Source: U. S. Department of Energy, Michigan Department
of Transportation, Transportation Planning Pro-
cedures Section, July 1982

R e St

ST 29N21id




FIGURE 16

CALCULATION OF VEHICLE

REGISTRATION TAX REVENUE

Avg. Tax Per 100 - Weight Avg. 100 - Weight

Passenger Commercial Passenger Commercial

Avg. Tax Per Vehicle

Passenger Commercial

Vehicle Registrations

Passenger Commercial

Y X A -

Registration Revenue

Passenger Commercial

X Outstate and Motorcycle Factor (.052)

TOTAL REGISTRATION REVENUE
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Commercial Average tax
Weight Tax per commercial *
Revenue vehicle

Commercial
registrations

The average tax per vehicle is estimated directly or by:

Average tax per vehicle = Average tax per 100 pounds * average vehicle
weight in 100's

Other revenue is calculated according to: (see Figure 17)

OTHER REVENUE = Miscellaneous Fees P + Special. Diesel
and Permits nterest Permits
Where: Miscellaneous = a factor * commercial registrations.

This factor changes somewhat with time and
seems to go up during good economic times
"and down 1in bad.

Interest Revenue = a factor * fuel and weight revenue.

This factor closely follows interest rates
as expected. (For 1977 to 1981, the factor
equals .144 times the yield on 90-day
securities.}

Special Diesel
Permits

a factor * commercial registrations.

These permits were not available until May
1980 and allow the purchaser of the permit
a discount {presently 6¢ per gallon) on all
diesel fuel purchased.

Phase II: Distribution of the Michigan Trénsportation Fund

This portion of the process estimates the deductions by four categories:

1) Waterways,
2) Mackinac Bridge Authority,
3

4

Critical Bridge Program, and

)
)
)
)

Administrative and other grants.
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FIGURE L7

CALCULATION OF
"OTHER TAX REVENUE

Fuel + Registration ‘ Interest

Revenue X Factor - Revenue
Commercial ' Miscellaneous

Registrations X Factor = Revenue
Commercial _ Diesel Discount
Registrations X Factor - Permit Revenue
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The remaining amount is then divided into four amounts to be distributed to:

1) cities,

2) counties,

3) State Trunkline Fund, and

4) Comprehensive Transportation Fund.
The portion of each fund is governed by law at a fixed percent. The fore-
casting process allows changes in these percentages for future proposals
as well as some changes in the amount of deductions. This breakdown of
deductions and distributions is written for each year of the forecast to

. a computer file for later use.

For one specified year, an estimate is also made of how the tota] city
and county money is split émong the various counties. This future estimate
is based on the actual process used each year to distribute the funds to
‘counties and cities. Documentation of this'process is availabie from the

Annual Progress Report, Report No. 162, published by the Michigan Depart-

ment of Transportation. It is a complex process involving population,
miles of roadway, snowfall, and weight taxes collected. Our version of
this process, adapted for estimating future distribution, uses population
forecasts by county, weight taxes from Phase I, énd values from a known

year for snowfall and miles of roadway.

In summary, the major input requirements for each year ére:
- Michigan Transportation Fund forecasts from Phase I
- Deductions to:

1)-Mackinac Bridge Authority

2) Critical Bridge Program
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-

For distribution among counties of the total county and city funds for

3) Waterways (actual amount or will be calculated
as 1,023% of gasoline revenue Jless
1% for administration)

4) Administration and grants (actual amount or
percent increase from previous year); and

Percentage of fund to cities, counties, the State Trunkline
Fund and the Comprehensive Transportation Fund.

one future year:

1

year
population forecasts
snowfall data

weight tax co11ectfons

miles of roadway by city and county, major and local streets.

When all input files are ready, the program for Phase II is started

at a computer terminal. The program is finished with less than 30 seconds

elapsed time and about 10 seconds of computer processing.

The outputs are written to a computer file for later use in reports

and graphs as well as input to Phase III programs. The major outputs for

each year are:

For a

Amount of deductions (four categories and total) from the
Michigan Transportation Fund before distribution of funds.

Amount of distribution to the two state funds: the State
Trunkline Fund and the Comprehensive Transportation Fund.

Amount of distribution to cities.
Amount of distribution to counties.
sefected year:

The total probable distribution to each county for city
and county roads.
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The third phase involves further estimates of income to the State

Trunkline Fund and the Comprehensive Transportation Fund.

Phase I11I: Further Estimates for Two State Funds

The gas and weight tax revenue from Phase II accounts for more than
half of the income to both the State Trunkline Fund (STF) and the Compre-
hensive Transportation Fund (CTF). The figures in both the CTF and STF
for federal aid, interest, and miscellaneous have been estimated so that
they afe in line with the Department's Financial Planning Section's short
range budget projections and to give a more complete "ballpark" figure
for the long range forecasts for these funds. The main emphasis of the
long range forecasts is generally to evaluate gas and weight tax revenue
for different economic, travel, or tax assumptions. The method for
estimating the federal aid, interest, and miscellanecus income is less
rigorous and involves using é percentqge method based on historical

patterns and the short range budget forecasts.

Additional revenue for the STF is divided into three categories:
1} federal aid,
~ 2) miscellaneous, and

3) interest.
Two mefhods are available to forecast these items. One is by increasing
{or decreasing) each amount from a known base year by a given percentage
each year. The other is to assume that each portidn will remain the same
percentage of the total each year. The gas and weight revenue from the

Michigan Transportation Fund from Phase II would determine the total by
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being assumed to be a certain percentage of the total. We have generally
used this method assuming the gas and wéight total would be 58% of the
total. During the past few years, this value has varied between 54% and
61%. Miscellaneous is assumed to be 5.5% of the total. Interest is 1.5%.
Federal aid is 35%. This is not the best way to estimate federal aid
since other considerations such as the ability to have matching funds is
now an important consideratioh. Recent work with the State Transportation
Plan, which used these revenue forecasts, did not make use of the federal

aid estimate but used a more detailed method.

'The input requirements by‘year are:

- Gas and weight tax revenue from Phase Ii:

Either:
- Percent of total income from gas and weight taxes.
- Percent of total income from miscellaneous.
.~ Percent of total income from interest.
- Percent of total income from federal aid.
Or: | |

- Income in a known year from the four categories:
gas and weight tax, miscellaneous, interest, and
federal aid.
- The percent increase {four values) to be applied
each year to the four categories.
The output is a compdter file containing one record for each year of
the forecast with total STF income, gas and weight income, miscellaneous

income, interest income, and federal aid income. There is also a total

which does not include federal aid.
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The approach for the CTF revenue is similar to the STF approach.
Generally, over 50% of the CTF income comes from the gas and weight taxes.
About 25% of the income comes from automobile-related sales tax. Sales

tax forecasts are available from the Department of Management and Budget,

which are based on a model using AAA Bond yields, wages and salaries, and
automobile pfoduction. By law, 27.9% of 25% of the automobile-related

sales tax goes to the CTF. The 27.9% is an input variable for each year

and can be changed. The mathod for estimating miscellaneous, interest,

and federal aid for the CTF is currently fixed in the program at:

. | | cTF | CTF
Miscellaneous Revenue = .102 * | Sales Tax + Gas & Weight Tax
‘ Revenue Revenue
— s e —
CTF CTF
Federal Aid Revenue = .06 * | Sales Tax + Gas & Weight Tax
‘ Revenue | Revenue

fl

Interest Revenue .03 * (A11 CTF revenue other than interest)

Input hequirements by year are:

- Gas and weight tax revenue from Phase II,

- Total automobile-related sales tax, .and

- That portion of the 25% of the automobile-related sales

tax to go to the CTF.

Output results are written to a file containing one record for each
year of the forecast with total CTF revenue, CTF sales tax revenue, interest,
miscellaneous, and federal aid.- A total is also fnc]uded which does not

include federal aid.

This last phase, which also includes producing a final summary report

as previously noted in Figure 5, is compiéted with less than 30 seconds of
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elapsed time and less than five seconds of computer process time. The
graphs previously seen are produced by a general purpose graph program

which uses as input the various files produced by the process. Graphs

are not limited to those shown but can be produced for any of the out-

put items mentioned.
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APPLICATIONS

To date, over 80 different alternatives have been examined for a
variety of users. Most of the alternatives have been used to analyze
proposed tax changes or prepare a proposal for tax changes. The most

popular proposals have been:

Fuel Tax _
1) increase the fixed tax per gallon by 1¢ to 3¢.

2) change the fixed tax per gallon to a percent of
wholesale price.

3) a combination of 1) and 2).
4) index the tax per gallon to maintenance costs.

5) index the tax per gallon 1nverse1y to gallons
of fuel consumed.

Vehicle Tax

1} increase the present average tax per vehicle by
a given amount or by a percentage.

2} convert from a weight tax to a fixed rate per
vehicle.

3) index the tax rate to Michigan Personal Income.

A detailed list of the tax alternatives 1s'contained in Appendix A.
Most of the alternatives are for the following users (in order of frequency

of request}:

1. MDOT, Bureau of Finance, Deputy Director - Analysis
of tax proposals.

2. MDOT, Bureau of Finance, Financial Planning Section -
Cash fiow analysis.

3. MDOT, Bureau of Transportatioh Planning, State Trans-

portation Plan (STP) - Analysis of funds available
vs. funds needed for prioritized needs.
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4, MDOT, Director - Comparison of fixed fuel tax/gallon
vs. percent of wholesale price.

5. Department of Management and Budget - Analysis of
Governor's tax proposal. '

The third application involving the State Transportation Plan deserves
special note. It represents a continuing trend by the Bureau of Transpor-
tation Planning to integrate various planning functions into a more
responsive and integrated system. Preparation cf the STP brought together
transhortation demand forecasting, needs analysis, a prioritization process,
and fiscal analysis. The cost of future needﬁ are compared on a year-to-
year basis with forecasted revenues from the long range revenue forecasting
process. Analysis of shortfalls can be examined. Either tax proposals to
generate more revenue can be examined or strategies to lessen deficiencies

can be evaluated in order to bring income and costs more in line.
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MODIFICATIONS

Proposed modifications center around either improvement in the fore-

casting ability or improvement in presentation of the results. Areas being

considered are:

1). Use of a forecasted interest rate instead of a special
interest factor when determining interest revenue.

'2). Modifying the estimates of federal aid forecasts to use

the process developed for the State Transportation Plan.

" 3). For the State Trunkline Fund and the Comprehensive Trans-

portation Fund, allow the variables for miscellaneous
interest and federal aid to be by year instead of constant
for all years.

4). More development of simple summary reports.

5). Changes to better account for diesel automobiles.

The most 1mportanf goal will be to keep the system useful and responsive

to the user while maintaining a compatibility with other planning processes.
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CONCLUSIONS

The long range transportation revenue forecasting model has become EQ

a useful tool for not only estimating future revenue based on the present

situatioh, but also for testing tax structures or different types of
future socio-economic schemes. Although there may be models which are

technically more sophisticated, few will match the usefulness and fiex-

ibility to users of Michigan's model. There can be Tittle claim to success

unless a model is used. The over eighty tax alternatives attest to the

‘usage of the systems.

Graphic display of the results or input assumptions is possible in
black-and-white or color. These charts can be used for in-house, day-to-

day applications or for publication in final documents.

Finally, the revenue forecasting process is not an isolated process.
Input variables to the forecasting process come from other departmental
products as well as using the revenue forecasting outputs as input to

other departmental analysis.
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APPENDIX A

REVENUE FORECASTING ALTERNATIVES

Alternative | Description
Ff 1 ' Present Tax Structure
2 $.02 per Gallon Fuel Tax.Increase
3 $.04 per Gallon Fuel Tax Increase
: 4 $.06 Ad Valorem Assuming Fuel Price Increase
) 5 8% Ad Valorem Assuming Fuel Price Increase
6 6% Ad Valorem Assuming Fuel Price Fluctuation
7 4% Ad Valorem and $.05 per Gallon Assuming
' Price Fluctuation
8 _ Index Fuel Tax by Construction Price Index
9 Weight Tax Index: MPI; $.11 + 2% Ad Valorem
Fuel Tax
10 Weight Tax Index: MPI (Maximum in 1985);
' $.11 + 2% Ad Valorem Fuel Tax
11 Vehicle Tax Index: MPI; $.11 + 2% Ad Valorem
Fuel Tax
12 19 Equivalent Ad Valorem Fuel Tax (MDOT
Prices)
13 19 Equivalent Ad Valorem Fuel Tax (Ernst
& Whinney Prices)
14 Fuel Tax Index: CPI/MPI {Base Year 1978)
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Alternative

15

16
17
18
19
20
21
22
23

33

34
34

35

Description

Bureau of Finance, ekcept use new fuel prices
(Ernst & Whinney, November 19} and weight
tax beginning 82 of $28.00 and $91.00

ALTS 16-32 are the same as ALT 11 except as
noted.

ALTS 16-23 are Bureau of Finance using MDOT
Fuel Prices

ALTS 24-32 are Bureau of Finance using Ernst
& Whinney Fuel Prices

Weight Tax = $.00; Gas Tax = $.11 + 2%
Weight Tax = $35.00; Gas Tax = $.11 + 2%
Weight Tax = $28.00; Gas Taa = $.10 + 2%
Weight Tax = $.00; Gas Tax = $.10 + 2%
Weight Tax = $35.00; Gés Tax = §.10 + 2%
Weight Tax = $28.00; Gas Tax = $.09 + 2%
Weight Tax = $30.00; Gas Tax = $.09 + 2%
Weight Tax = $35.00; Gas Tax = $.09 + 2%

ALTS 24-32 same as above except Ernts &
Whinney November 19 Fuel Prices

ALTS 33-41 are Department Director, best mix
of fixed vs. Ad Valorem Tax. Modified ALT

Gas Tax = $.09 + 2%

Gas Tax = $.07 + 4.3%
Gas Tax = $.07 + 4.3%
Gas Tax = $.05 + 6.5%
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Alternative ' Description
36 Gas Tax = $.03 + 8.7%

ALTS 37-40 are the same as ALTS 3336 ecept
assume fuel price decline from 19 to 1985

41 Gas Tax = $.00 + 12%

42 Bureau of Fiﬁance, ALT 1 except flat MPG from
1980 on, New Vehicle Mile

43 Bureau of Finance, ALT 1 except flat vehicle

mile from 1980 on

44 Bureau of Finance, ALT 1 standard vehicle mile

45 ‘ Same as ALT 32 excebt use 11% fuel tax

46 Same as ALT 45 except use double dip vehicle

© miles

47 Test Alternate

48 Bureau bf Finance, Present Tax Structure

49 | Test Alternate

50 , 11% Fuel Tax + Indexed Weight Tax, New Percent

of Sales Tax

51 $10.00 Increase in Weight Tax + $.2 per
: ' Gallon Fuel Tax Increase o

ALTS 52-54, "Ohio type" Tax Structure

52 , Fuel Tax Index to Federal Maintenance Cost Index

53 Fuel Tax Indexed to Chio Type Formula which
rises as maintenance costs rise or fuel use
drops

54 Both Fuel and Weight Tax Index to Federal

Maintenance Cost Index
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Alternative

55

56
57

58

59

60
61
62

63

64

65

66
67

68
69

Description

Present Tax Structure with Modifications to
Forecast Method

Present Tax Structure but Used DB Assumptions

Brown Bil1l Substitution using.Ohio Type Index
for Fuel Tax

Brown with 11% Fuel Gas Tax and Weight Tax

Indexed by MPI

Brown as in ALT 58 except Fuel Ta uses Ohio
Type from ALT 57

Same as ALT 59 except no sunset of fuel tax

Present Forecast using DMB 12/81 STP Assumption

Same as ALT 61 except Brown Package for Fuel
Tax - index $.11 to Maintenance Cost and Fuel
Consumed; Vehicle Tax Fee indexed to Michigan

. Personal Income

Same as ALT 62 except sunset after 1986 not
allowed and fuel tax is continued using indexes

Same as ALT 61 but increase $.05 per gallon per
year from 1988 - 1990 for federal turnback
program

New Present Tax Structure

ALT 65 but Brown Tax Structure

Governor's Tax Package, with Income Tax
(Not run)

ALT 65 + $.02 per Gallon
ALT 65 + $.03 per Gallon
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Alternative

70
71
72
73

74

75
76
77
78
79
80

81

Pescription

May 1982, Present tax structure based on
revised fuel tax method.

Present tax structure with revised fuel tax
method

July 1982, Present tax structure with revised
MPG figures -

Start with ALT 72, then make Brown Package
with 1980 base

Same as ALT 73; except use 1981 as base

in calculating indexed taxes

ALTS 75-81, Bureau of Finance, Modifications
to ALT 72

Increase: Gas Tax by $.01, Passenger Weight Tax
by $5.00, and Commercial Weight Tax by 30%

Increase: Gas Tax by $.02, Passenger Weight Tax
by $5.00, and Commercial Weight Tax by 30%

. Increase: Gas Tax by $.03, Passenger Weight

Tax by $5.00, and Commercial Weight Tax by 30%

Increase: Gas Tax by $.01, Passenger Weight
Tax by $5.00, and Commercial Weight Tax by 35%

Increase: Gas Tax by $.01, Passenger Weight
Tax by $10.00, and Commercial Weight Tax by 30%

Increase: Gas Tax by $.02, Passenger Weight
Tax by $10.00, and Commercial Weight Tax by 30%

Increase: Gas Tax by $.03, Passenger Weight
Tax by $10.00, and Commercial Weight Tax by 30%
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