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Impact of Waterway User Fees on Pacific
Northwest Wheat Movement:
Before and After Staggers Act

by Ken L. Casavant® and Jeanne Mehringer®

INTRODUCTION

TH_E PACIFIC NORTHWEST wheat
: industry is a major contributor to
otal United States wheat production
3nd exports. The large portion of PNW
Wheat that is exported (70-90 percent)
g‘akes the competitive position of PNW
rh@;at in the world market critical for
€glonal and national economies.

P The healthy competitive position of
i NW wheat in the international market
S heavily dependent on the existing ef-
0§lent transportation system, a system

truck, barge and rail. Competition
PetWeen these modes has furnished the
" with low transportation rates.
iOWever recent and potential changes
rg Waterway policy regarding user fees
thay affect the competitive position of

¢ PNW wheat industry.

r It is obvious that user fees and a cost
Sponsibility policy on inland water-
thays are and will be a phenomenon of
o € 1980’s. However, the political proc-
f:s has not settled on the type of user
ree to be imposed and the level of cost
thcwery to be attained. Underlying
shQSe questions is what portion of costs
a ould be recovered from navigation
Nd/or from agriculture.
o e potential impact of these user
b €S alternatives is further complicated
e deregulatory environment of the
Diaggers Act. Although only a partial
cct‘lre.has been available (due to the
sa;momu: recession, stable grain export
ca €3, and large surpluses of both rail-
01."3 and barges) an initial assessment
ang taggers indicates a mnew innovative
rate reducing activity is underway,
3Mely the introduction of multiple-car
ale unit train rates.! Such rates, prev-
lggnt in the PNW wheat industry since
Strp, Y well change the competitive
res‘lcﬁure of modes in the PNW. Little
at farch has been done on this situation
this time.
Dol IS paper reports on a study of these
tQIICY_vanables and the impact of al-
Oﬂatlve user fee structures on the
OVement of wheat out of the Pacific
Tthwest, both prior to and following

* . o .
magﬂﬁ”iv.tyton State University, Pull-

Staggers Act of 19802, Specific objec-
tives of the paper are to:

(1) identify the impact of user fees on
truck-barge rates.

(2) identify the impact of these
changed rates on wheat distribution
patterns among modes and shippers’
transportation bill, and

(3) compare these impacts with and
without the availability of multiple car
rates.

The study analyzed' four user fee
types: a fuel tax imposed on a uniform
basis throughout the nation, a fuel tax
imposed on a river segment specific
basis, lockage fees, and ton-mile fees.
Alternative levels of recovery of opera-
tion and maintenance fees analyzed were
100, 75, 50, and 25 percent.

RESEARCH METHOD AND DATA

A transportation model was used to
minimize the cost of shipping wheat in
the PNW for export. In the model,
wheat was shipped from 66 supply re-
gions in the PNW (Washington, Ore-
gon, Montana, and Idaho) to the Port-
land area ports, the demand region, by
the least cost transportation mode.
Portland was used as the single demand
region because since 1981 95% of wheat
exported out of the PNW went through
these ports. The alternative modes in-
corporated into the model included
single and multiple unit rail, truck-
barge and truck.

The mathematical model, quite tra-
ditional in use, included variables rep-
resenting wheat production from each
supply and the transportation rates
from each supply area to Portland. The
model minimized:

66 4
‘VTC = E 2 Si Tl!(
i=1 k=1
where WTC = wheat transportation

cost

1 = origin area

k = transportation mode

S; = tons of' wheat trans-
ported from origin
area i




T;x = transportatiton rate
from origin area i to
Portland by mode k

66
subject to: D = 3, S;

i=1
where D = demand at Portland

Supply Areas

The supply areas and origin points
within each supply represent the major
wheat production areas in each state.
The origin points within supply areas
are centrally located shipping points
with terminal facilities or country ele-
vators with rail and highway access
(for more detail see Casavant and
Mehringer).

Wheat Production

The quantity of wheat transported
from each origin point to Portland is
the total wheat production from the
corresponding supply area in 1980. This
assumes that all wheat transported from
the supply region is exported, based on
the fact PNW wheat exports from these
regions have been approximately equal
to wheat production in recent years
(Casavant and Mehringer).

Demand Regions

Pacific Northwest wheat is exported
from Columbia River ports. The ports
are located at Portland, Oregon, and
Kalama, Longview and Vancouver,
Washington.

Transportation Rates

Transportation rates include various
handling charges and wheat inspection
fees that are added to the modal
charges. The wheat inspection fee varies
by mode. The barge rate changes as
user fees are imposed. All rates remain
constant regardless of volume because
the supply of transportation is assumed
to be perfectly elastic in a given supply
period.

Truck-Barge Rates

The total water transportation rate
is the sum of the truck rate for ship-
ping wheat from the origin point to
the river terminal, a $3.33 per ton “put-
through” charge at the river terminal,
the actual barge rate to Portland and a
1.5 cent per ton wheat inspection fee.

Rail' Rates
Both single unit and multiple unit
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rail rates were included in the model. &
17 cent per ton grain inspection fee 15
included in these rates. Individual mod-
els include the single unit rail rates
and then the multiple car unit rates. I?
the areas where more than one type 0
multiple unit rate was available, the
least cost option was used.

Truck Rate

The truck rate is the tariff charge t0
move wheat from an origin point 0
Portland. A Portland terminal put
through charge of $2 per ton and 2
cent per ton wheat inspection fee Was
included in the truck rate.

User Fee Developnient

User fees were added to the trl'lcké
barge rate at rates to recover desir®
levels of Federal operation and mainte:
nance expenditures. All increases 1!
costs due to user fees were assume t‘Il
be passed on to shippers in the form Ot
increased rates. It should be noted tha
examining the various cost recovel'5(7l
levels will indicate the impacts of use
fees if only 75, 50, or 25 percent of the
increased costs are passed on to
shippers.

Fuel Fees

Estimation of the correct amount of
fuel tax to gencrate desired cost re;
covery levels depends on the amount ©
fuel consumed. Results of previous
search on energy intensities vary Wld"/l{
depending on the variables and assumP
tions used to estimate them.3 An energ
intensity estimate based on conditio®”
similar to the Columbia-Snake Water’
way was 270 BTU’s per ton-mile aP
this was the estimate used in this study"

re-

Uniform Fuel Tax

Uniform fuel taxes were developed in
the following manner:

Annual total Feders)
navigation s

0 & M expenditur®
—_—_—_———/

Annual total gallon®
of fuel consume
by navigation

Uniform fuel tax
per gallon of =

where:

Annual collection

of the waterways

Annual total gallons Trust Fund

of fuel consumed = ¢

by navigation Annual fuel tax P}‘:e
‘ . gallon according to ¢

tax table in P195-50% |

e S

I Sty fud



Gy Ty Ry FRRTTR

n

= o
W

Segment Specific Fuel Tax

Under a segment fuel tax the com-
Mercial traffic on a particular river
Segment would bear the operations and
1aintenance costs allocated to naviga-
lon for that river segment. The specific

3X was calculated in the following
Manner;

Grain share of annual
Columbia-Snake Waterway

S federal navigation
tegment fuel O & M expenditures
8% per gallon =
gallons of fuel consumed

Where:

‘s’a]]ons of

gallons of fuel to
Uel consumed =

move 1 ton to X
Portland from
each pool

annual total
tons from each pool

Vhere.

River miles to

8allong of fuel to Portland from

Ove 1 ton to each pool
P()Pﬂand from
¢h pool 500 miles

Lockage Fee

eigli,he Columbia-Snake Waterway has
1

@ctt locks where a_fee would be col-
ti ed. A typical grain flotilla configura-
QQI?'OH the Columbia-Snake Waterway
ton 1Sts of two 242 foot barges (3,000
(3 SCapacity each), two 282 foot barges
£ "'VOO ton capacity each) and a 110 foot
]°¢kagoat' The calculations to allocate

e costs per ton were as follows:

L
frokage fee

» 001171 each =

Average Lockage
cost per ton X

Annual total Number of

ons from X locks passed

€ach pool through to Portland
W}’ere:

Average lockage

A*Ver cost per lock

age lockage =

Qost

ber ton average size flotilla
Vhere,
0 &M bl Tok
A per loc
Qozirage lockage =
Per lock Sum of the annual

tons through each lock
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where:

Annual grain 0 & M
for .egqb lock and ‘dam,

Annual grain = —
O & M per lock™ '~ Number of lockages
through a dam

where: o )

Annual tons through
Number of each lock
lockages =

through a dam average tons in

each lockage

Ton-mile Tax

A ton-mile tax imposes a tax on a ‘ton
of grain for each mile moved on .the
river. The calculations used the follow-
ing procedure.

" Dollars per
e = ton-mile X

River miles to Portland
from each pool

Ton-mile fee
from each pool

where:

Annual Grain O & M
Dollars per =

ton-mile Total River ton miles
where:

Total river =  Sum of the ton-miles
ton miles from each pool
where:

Ton-mile from
each pool =

annual tons
of grain at X
each pool

River miles to
Portland from
each pool

Specification of Model Alternatives

Each model in this study reflects the
application of the different user fee
types and different cost recovery levels.
Two base models are utilized. The first
base model reflects the PNW wheat
transportation system before multiple
unit rail rates. The second base model
does include these rates and serves to
illustrate a competitive railroad rate:
and contemporary wheat marketing
practices, and a rate presently quoted
in the PNW. The structural formation
of the model alternatives is shown ‘i
Figure 1. '

User fees were added to base model
one to form models three through
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STRUCTURAL DIAGRAM OF THE ALTERNATIVE MODELS

BASE MODELS '

BA%E MODEL ONE

Truck-Barge
Truck
Single Uait Rail

BASE MODEL TVO

Truck-Barge
Truck
Single Unit Rail
Multiple Unit Rail

USER FEE

TYPE Uniform

Fuel

Segment
Fuel

Lockage Ton-Mile

CGST RECOVERY

* --LEVELS- -~ i : 1007 75%

FIGURE 1

eighteen. Models nineteen through
thirty-four were formed by adding the
alternative user fees structure and
levels to base model two. Each model
is summarized in Table 1.

RESULTS

The four different types of user fees
imposed different amounts of tax to
each river pool at each cost recovery
level. The segment specific fees were
approximately twice the magnitude of
the uniform fuel tax. This difference is
illustrated in Figure 2 where the uni-
form fuel tax is compared to the seg-
ment specific tax. For example, the fuel
tax from Lewiston, Idaho was 95 cents
per ton when a full cost recovery seg-
ment specific user fee program was im-
posed but only 38 cents per ton under a
full cost recover uniform fuel tax pro-
gram.

Tllansj)ortation Modal
Market Share Shifts

{Under single car rail rates market
shares prior to imposition of user fees

were rail — 42.9 percent, truck barge :
33.1 percent, and truck 23.9 pe.!'ci,m
(Table 2). All fees, except for a unifo

fuel tax at the 25 percent cost recov‘t*;’e’

level, resulted in a slight decrease in
truck-barge market share. In most m od
els 1 percent of PNW wheat shiff il
away from the truck-barge mode tO,fal
when user fees were imposed. This, ~
percent decrease in total wheat Shlg_
ments was a 3 percent decrease in truc
barge share. st
The uniform fuel tax had the smau‘:_y
impact on the truck-barge indusheti
followed by segment specific and t 100
lockage fees. The lockage fee at the e
cost recovery level had the greatest 1,
pact on truck-barge market shares, oif
creasing the share 43 percent from th ad
previous volume. The ton-mile fee ter
the second largest impact on W2 36
movements, with truck barge losing ds-
percent of their volume to the rall}‘Oz’;che
Inclusion of multiple car rates 1 °.,
analysis, prior to imposition of o
fees, diverted a considerable portm“c r
the truck-barge, truck, and single “
market shares to this new method
rail pricing. Multiple unit rail captV

L W LD LON A A AD NS A A A A A

/
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Model Base
N“l'nber Model

1 Single Car Rate
2 Multiple Rate

3 Single Car Rate
4 Single Car Rate
S Single Car Rate
6 Single Car Rate
7 Single Car Rate
8 Single Car Rate
9 Single Car Rate

10 Single Car Rate
N Single Car Rate
12 Single Car Rate
:2 Single Car Rate

) Single Car Rate
S Single Car Rate

:(; Single Car Rate
18 Single Car Rate
1o Single Car Rate
2 Multiple Car Rate
2 Multiple Car Rate
2 Multiple Car Rate
0 Multiple Car Rate
% Multiple Car Rate
2% Multiple Car Rate

% Multiple Car Rate
2 Multiple Car Rate
2% Multiple Car Rate
2% Multiple Car Rate
Multiple Car Rate

3

3? Multiple Car Rate
3 Multiple Car Rate
3 Multiple Car Rate

3 Multiple Car Rate
4
Multiple Car Rate

To—

TABLE 1

MODEL ALTERNATIVES

323

Usel Cost Recovery
None Level (Percent)
Nene 0
None 0
Uniform Fuel 100
Uniform Fuel - 75
Uniform Fuel 50
Uniform Fuel L 25
Segment Fuel 100
Segment Fuel i 75
Segment Fuel ) 50
Segment Fuel ! 25
Lockage : 100
Lockage ! 75
Lockage : 50
Lockage H - 25
Ton-Mile ' 100
Ton-Mile : 75
Ton-Mile . 50
Ton-Mile 25
Uniform Fuel , 100
Uniform Fuel : 75
Uniform Fuel : 50
Uniform Fuel 3 25
Segment Fuel : 100
Segment Fuel 75
Segment Fuel 50
Segment Fuel 25
Lockage 100
Lockage 75
Lockage 50
Lockage 25
Ton-Mile 100
Ton-Mile 75
Ton-Mile 50
Ton-Mile 25

Segmt,m Fuel is identical to Segment-Speeific Fuel.

5
n?f;kpercent of the total PNW wheat
this ~et share in base model two. When

ment to shift from truck-barge to single

Delrsc Market share was added to the 9.8
ag ‘Eﬂt single unit rail share, rail had
bage al market share of 68.1 percent in
Drigy Mmodel two, up from 42.8 percent
Tap.. to availability of multiple unit
Ies.

caursnPOSition of waterway user fees
tl’ucﬁd only 1 percent (6 percent. of

“barge share) of the total move-

car rail in all but one model (Table 3).
The uniform fuel tax at the 25 percent
C?ISt recovery level caused no shifts at.
all,

Comparison of the impact of user fees.
on modal market share under single
versus multiple unit rates yields some
interesting insights (Tables 2 and . 3).
The market share for rail increased ‘an
additional 25.2 percent in addition to
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Comparison of Segment-Specific Fuel Tax and Uniform Fuel Tax to
Recover Shallow-Draft Operation and Meintenance Costs on the
Columbia and Snake Waterway

Cents
Per
Toa 99.0 -
95.7 — LOWER GRANITE
89.1 -
LITTLE GOOSE
. 82.5 -
75.9 LOWER MONUMENTAL
69.3 ICE HARBOR
62.7
McNARY |
56.1 JOHN DAY
49.5
42.9
36.3 -
29.7
THE DALLES
23.1 < BONNEVILLE
16.5- 1
S
_/
09.9 -~ = x [l 2]
= I = ’
24 c 3] 2
g 3 5 —]
03.3 & Z 8 g
00.1 - J’
100 Percent Cost 5C Percent Cost
Recovery Level Recovery Level
FIGURE 2

the single unit rail, market share when
multiple unit rates: became available in
the. PNW. Rail captured 16.8 percent of
the increased market share from truck-
barge and 8.4 percent from truck. In-

e
terestly, user fees had about the sa“.‘n
impact, causing a 1 percent increas® ¢
rail market share in both cases. £. .9
this change originated in Oregon orl
(Casavant and Mehinger).

LI ShEP A TETCD L0 LI St fty B ot = It bert o b




IMPACT OF WATERWAY USER FEES 325

TABLE -2

PACIFIC NORTHWEST TRANSPORTATION MARKET SHARES,

SINGLE UNIT RAIL

MODELS (1, 3-18)
Percent of Market Share

Cost
E ‘ Recovery Model
¢ Type - Level Number Single Rail Truck-Barge '~ Truck
% % %
Base Model One 0 1 42.9 33.1 23.9
Niform Fuel 100 3 43.9 32.1 23.9
75 4 43.9 32.1 23.9
50 5 43.9 32.1 23.9
25 6 42.9 33.1 23.9
Segment Fuel 100 7 43.9 24.2 31.8
75 38 43.9 32.1 23.9
50 9 43.9 32.1 23.9
25 10 43.9 32.1 23.9
Leckage 100 1 46.9 18.9 34.1
v 75 12 43.9 32.1 23.9
50 13 43.9 32.1 23.9
25 14 43.9 32.1 23.9
.T°n~Mi|e 100 15 43.9 21.1 23.9
75 16 43.9 32.1 23.9
50 17 43.9 32.1 23.9
25 18 43.9 32.1 23.9

Transportation Bill Changes

co’sl;he transportation bill, simply the
shi of transportation to PNW wheat
whgpel‘S, is the sum of the quantity of
me, dit transported by a transportation

Modg, multiplied by the rate of that

feg;he transportation bill, prior to user
Were .when single unit rail rates
PNW applied, was $225 million for the
feeg s 1Mmposition of alternative user
015 Increased this charge an additional
t}muspercent to 1.51 percent, from $341
$225°20d to $3.4 million over the initial
fug] million (Table 4). The uniform
Inepeaey @t all cost recovery levels,
a Smasled the total transportation bill by
Sepmepsy, 2Mount than any of the three
tost Ut oriented user fees. At the full
bily inr €covery level the transportation
The poreased an additional $1.7 million.
the Sep Dercent cost recovery level for
feeg yoment fuel, lockage and ton-mile
ag thea approximately the same effect
full cost uniform fee.
8lj hel Segment specific fees varied only
el s under the single rail base
r t’asm their impact on transportation
°°kag o at each cost recovery level. The
fee caused the greatest impact

followed by the ton-mile fee and, finally
the segment specific fuel tax.

Increased user fees had differing im-
pacts on transportation charges in each
state. Idaho had significantly larger
increases in transportation charges than
the other states. Montana and Washing-
ton had similar increases in transporta-
tiO(;l costs and followed-Idaho in magni-
tude.

‘When multiple unit rail rates were
available PNW wheat shippers paid
$216 million before imposition of user
fees. Introduction of multiple unit rates
saved shippers almost $9 million. The
transportation costs, even when user
fees were applied at every cost recovery
level with multiple rates were all below
the single car model without user fees.
The uniform fuel tax increased shipper’s
transportation bill $524 thousand, $395
thousand, $269 thousand, and $137
thousand at the 100, 75, 50, and 25 per-
cent levels of cost recovery, respec-
tively (Table 5).

Of the segment specific fees the ton-
mile fee resulted in the largest increase
in costs, followed by the fuel tax and the
lockage fee. The latter two fees had
equal percentage increases in the trans-
portation charge to the shipper, ranging
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TABLE 3

PACIFIC NORTHWEST TRANSPORTATION MARKET SHARES,
MULTIPLE UNIT RAIL MODEL (2, 19-34)

Cost
Recovery Model
Fee Type Level Number
_ %
Base Model One 0 2
Uniform Fuel 100 19
: 75 20
50 21
25 22
Segment Fuel 100 23
75 24
50 25
25 26
Lockage 100 27
75 28
50 29
25 30
Ton-Mile 100 31
75 32
50 34
25 34

Single Rail

Percent of Market Share

Multiple
Rail

% %

58.3
58.3
58.3
58.3
58.3

58.3
58.3
58.3
58.3

58.3
58.3
58.3
58.3

58.3
58.3
58.3
58.3

Truck-Barge  Truck

]
R
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from $320 thousand at the 25 percent
cost recovery level to $1.2 million at
the 100 percent cost recovery.

Multiple unit rail rates caused signifi-
cant decreases, 3.91 or $8.8 million, in
the transportation bill (Tables 4 and 5).
The impact of user fees on PNW wheat
shippers was also reduced. The trans-
port charge increases resulting from the
imposition of user fees on the multiple
umit rail model were at least two-thirds
smaller than with the single unit rail
situation.

Overall User Fee Ranking

The different user fees had various
levels of impacts on the PNW and each
state. A region would understandably
destre that user fee that would mini-
mize their additional transportation
cost increase. The user fees listed in
Table 6 were raked in order of desir-
ability based on minimized transporta-
tion costs. The general rankings of these
fees were similar although some differ-
ences do exist for each state.

The 25 percent cost recovery level
uniform fuel tax was the most desired
user fee for all states and the PNW.
The 25 percent cost recovery level of
the three segment specific fees was all

more desireable than the uniform fuel
tax at the 756 percent cost recovery leV_el-
The PNW as a whole was better off with
a segment specific fuel tax and ton-mile
at the 50 percent cost recovery leve
than a 100 percent cost recovery levgl
uniform fuel tax. When multiple unit
rail rates were available, the 50 percent
cost recovery lockage fee in addition
to the other segment specific user fees
is also preferred to a 76 and 100 per-
cent cost recovery level uniform fee.
Oregon’s rankings deviate most often
from the other states ranking because
a lockage fee was more often preferre

gver the other segment specific user
ees.

SUMMARY AND CONCLUSIONS

The analytical model wused in this
study, and the institutional development
of that model’s structure allow some
general conclusions to be drawn. First
of all, the impact on shippers and modes
from the imposition of user fees was not
large. The imposition of wuser fees
caused only slight decreases in truck-
barge market shares and slight in-
creases in transportation charges. The
three segment user fees at the 100 per-
cent cost recovery level were the only
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TABLE 4

PACIFIC NORTHWEST TRANSPORTATION COSTS,
SINGLE UNIT RAIL MODES (1, 3-18)

Dollar Change Percentage Change

From Base From Base
Fee Type Model Number Total Cost Model One . Model One
$ $ %
Base
Model
One
0 1 225,661,856 0 0
Uniform
Fuel
100 3 227,406,208 1,744,352 0.77 .
75 4 226,667,824 1,044,868 0.45
50 5 226,336,080 674,224 0.30
25 6 226,003,056 341,200 0.15
Segment
Fuel
100 7 228,912,336 3,250,480 1.44
75 8 228,114,608 2,452,752 1.09
50 9 227,299,488 1,637,632 0.73
25 10 226,487,296 825,440 0.37
Lockage
100 11 229,062,320 3,400,464 1.51
75 1 228,387,376 2,725,520 1.21
50 13 227,477,232 1,815,376 0.80
25 14 226,575,424 913,568 0.40
Ton-Mile
100 15 229,060,128 3,398,272 1.51
75 16 228,271,664 2,609,808 1.16
50 17 227,405,744 1,743,888 0.77
25 18 226,538,048 876,192 0.39

fees which caused more than a 3 percent
decrease of truck-barge traffic in the
single unit rail modes. None of the user
fees in the multiple unit rail models
caused more than a 3 percent decrease
of total truck-barge traffic.

_ Multiple unit rail pricing is the dom-
inant transportation mechanism in the
PNW and the total impact of this Stag-
gers Act (allowed, if not induced), in-
novation far surpasses the impact of
user fees. Introduction of multiple unit
rail caused substantial changes in trans-
portation market share distributions.
Multiple unit rail captured at least 58
percent of the total market share.

The impact of user fees on the truck-
barge industry was more severe when
multiple unit rail rates were available,
even if the magnitude was significantly
less t of the multiple unit rail rates.
Truck-barge market shares were re-
duced when multiple t unit rail became
a transportation option. User fees de-

creased the truck-barge market share
1 percent of the total traffic share. This
caused a 6 percent decline in truck-barge
traffic instead of the 38 percent decline
that resulted in the single unit rail
models.

The uniform tax is generally pre-
ferred over the segment taxes and al-
ways preferred when both types of
taxes are imposed at equal cost recovery
levels. There is a trade-off between the
combinations of user fee types and cost
recovery levels. Some 75, 50, and 25
percent cost recovery level segment-
specific user fees caused less impact
than 100 and 75 percent cost recovery
uniform fuel taxes. From a political
viewpoint, shippers should be aware of
the trade off between cost recovery
levels and fee type.

The largest impact from user fees on
shippers was in those areas where there
were no modal market share shifts away
from truck-barge. Shippers ‘in these
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TABLE 5
PACIFIC NORTHWEST TRANSPORTATION COSTS,
MULTIPLE UNIT RAIL MODELS (2, 19-34)
Dollar Change Percentage Change
From Base From Base
Fee Type Mode!l Number Total Cost Model One Model One
$ $ %
Base
Model
Two
0 2 216,844,832 0 0
Uniform
Fuel
100 19 217,369,232 524,400 0.24
75 20 217,240,672 395,840 0.18
50 21 217,112,976 268,144 0.12
25 22 216,982,096 137,264 0.06
Segment
Fuel
100 23 218,104,176 1,259,344 0.58
75 24 217,799,120 954,288 0.44
50 25 217,484,224 639,392 0.29
25 26 217,170,080 325,248 0.15
Lockage
100 27 218,102,352 1,257,520 0.58
75 28 217,796,032 951,200 0.44
50 29 217,477,968 633,136 0.29
25 30 217,166,352 321,520 0.15
Ton-Mile
100 31 218,200,304 1,355,472 0.63
75 32 217,864,352 1,019,520 . 0.47
‘50 33 217,528,400 683,568 0.32
25 34 217,191,104 346,272 0.16

areas absorbed all the user fees under
the assumptions of this study. The in-
crease in transportation charges asso-
ciated with user fee imposition is mod-
ified by shippers having the ability to
switch to lower cost alternative trans-
portation modes. Thus, shippers’ costs
go up but not in the full magnitude of
the user fee increase. As suggested
earlier, multiple unit rail had more of
an impact on transportation charges
more than user fees did. These rail rates
decreased transportation charges more
than user fees increased transportation
charges. The transportation charge in
all the multiple unit rail models, even
those with full cost recovery user fees,
were less than the single unit model
without user fees.

User fees had the least impact on
Oregon. Redistribution of transportation
market shares due to user fees occurs
most often in Oregon. Transportation
market share distributions in Idaho re-

mained constant even after full cost
recovery user fees were imposed. Idaho
had the greatest impact from imposition
of user fees. Shippers absorbed all the
transportation rate increases from user
fees because there were no reasonable
alternatives available.

STUDY EVALUATION

To totally describe the wheat indus-
try’s movement of grain would require
a complete dynamic transportation
model of the PNW. The transportation
model of the PNW in this study allo-
cated traffic in a least cost manner,
based on existing rates and assuming
capacity and service to be similar
among modes. A more complete model
should contain more determining vari-
ables such as temporal constraints on
modal and equipment capacity. This
type of transportation model also ex-
cluded unobservable variables such as
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TABLE 6

IDAHO, MONTANA, AND WASHINGTON

L

Ten-Mile

100

Rank PNW Oregon Idaho Montana Washington

) Most Uniform Fuel 25 Uniform Fuel 25 Uniform Fuel 25 Uniform Fuel 25 Uniform Fuel 25
2 |pesicrable Uniform Fuel 50 Lockage 25 tJniform Fuel 50 Uniform Fuel 50 Uniform Fuel S0
3 Segment Fuel 25 Uniform Fuel 50 Segment Fuel 25 Segment Fuel 25 Segment Fuel 25
K] Ton-Mile 25 Segment Fuel 25 Lockage 25 Ton-Mile 25 Ton-Mile 25
- Lockage 25  Ton-Mile 25  Ton-Mile 25  Lockage 25  Lockage 25
= Uniform Fuel 75 Uniform Fuel 75 Uniform Fuel 75 Uniform Fuel 75 Uniform Fuel 75
K Segment Fuel 50 Lockage 50 Segment Fuel 50 Uniform Fuel 100 Uniform Fuel 100
- Ton-Mile 50 Uniform Fuel 100 Lockage 50 Segment Fuel 50 Segment Fuel 50
et Uniform Fuel 100 Segment Fuel 50 Ton-Mile 50 Ton-Mile 50 Ton-Mile S0
& Lockage 50 Ton-Mile 50 Uniform Fuel 100 Lockage 50 Lockage S0
- Segment Fuel 75 Lockagn 75 Seqment Fuel 75 Seament Fuel 75 Segment Fuel 75
o Ton-Mile 75 Segment Fuel 75 Lockage 75 Ton-Mile 75 Ton-Mile 75
e Lockage 75 Lockage 100 Ton-Mile 75 Lockage 75 Lockaje 75
- Y Segment Fuel 100 Ton-Mile 75 Segment Fuel 100 Segment Fuel 100 Segment Fuel 100
v Least Ton-Mile 100 Segment Fuel 100 Lockage 100 Ton-Mile 100 Ton-Mile 100

Desirable Lockage 100 Ton-Mile 100 Ton-Mile 100 Lockage 100 Lockage 100
. Most Uniform Fuel 25 Uniform Fuel 25 Uniform Fuel 25 Uniform Fuel 25 Uniform Fuel 25
T |besirable Uniform Fuel 50 Lockage 25 Univorm Fuel 50 Uniform Fuel 50 Uniform Fuel 50
3 Lockage 25 Uniform Fuel S0 Lockage 25 Segment Fuel 25 Lockage 30
= Segment Fuel 25 Segment Fuel 25 Segment Fuel 25 Ton-Mile 25 Segmant Fuel 25
— Ton-Mile 25 Ton-Mile 25 Ton-Mile 25 Lockage 30 Ton-Mile 29
- Uniform Fuel 75 Uniform Fuel 75 Uniform Fuel 75 Uniform Fuel 75 Uniform Fuel 75
=2 Uniform Fuel 100 Lockage 50 Uniform Fuel 100 Uniform Fuel 100 Uniform Fuel 100
- lLockaye 50 Uniform 100 Lockage 50 Segment Fuel 50 Lockage S0
"o Segment Fuel 50 Segment Fuel 50 Segment Fuel 50 Ton-Mile 50 Segment Fuel S0
= Ton-Mile 50 Ton=-Mile 50 Ton-Mile 50 Lockage 50 Ton-Mile S0
o Lockage 75 Lockage 75 Lockage 75 Segment Fuel 75 Lockage 75
3 Sngment Fuel 75 Scgment Fuel 75 Segmant Fuel 75 Ton-Mile 75 Segment Fuel 75
= Ton-Mile 75 Lockage 100 Ton-Mile 75 Lockage 75 Ton-Mile 75
— N/ Lockage 100 Ton-Mile 75 Lockage 100 Segment Fuel 100 Lockage . 100
2 Least Seqm2nt Fuel 100 Segment Fuel 100 Segment Fuel 100 Ton-Mile 100 Segment Fuel 100
"|Desirable Ten-Mile 100  Ton-Mile 100 Ten-Mile 100 " Leckage 100 _ '
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quality and time of service of alterna-
tive modes. Rates were used for this
study rather than transportation costs.
he rates were for one point in time and
only reflect the structure of the trans-
portation system-at that time. Factors
guch as thé volhime of wheat moving at
ny given time or backhaul availability
that 'influence ‘the competitive structure
of rates make this- essentially a short-
run study. The model could be taken a
step further, in that effects of user fees
as an_iterative process. As traffic leaves
the: river as a result of user fees, the
federal expenditures- on-the waterway
temain about the same. The smaller
amount. of traffic left on. the waterway
must pay higher user fees, causing even
more traffic diversions from the water-
way. B - .
:‘ Further research could examine a
broader transportation system by includ-
ing -waterway-user fees on the commod-

-RESEARCH FORUM

ities other than grain that move on the
Columbia and Snake Waterway, and by
considering highway user fees on trucks
as well as deep-draft port fees. Finally,
information on the competitive response
of other modes to user fees would also
enlighten the understanding of the PNW
transportation structure.

FOOTNOTES

1 See An Assessment of Impacts on Agricul-
ture of the Staggers Act and Motor Carrier
Act of 1980, Office of Transportation, USDA,
August 1982.

2 For a complete discussion, see Casavant, Ken
L. and Jeanne Mehringer, Impact of Alternative
Levels and Structure of Waterway User Fees on
Movement of Pacific Northwest Wheat, manu-
script submitted for publication as Experiment
Station Bulletin, Washington State University.

3 Casavant, Ken L. and Mike Knighten, Energy
Impacts of Alternative Institutional and Policy
Changes on the Pacific Northwest Wheat Trans-
port System. Ag. Econ. Series 81-2, Department
of Agricultural Economics, Washington State
University.





