


This suggests that roads should be upgraded when and only when forecast
traffic volumes are high enough to warrantthe necessary capital investment.
As average daily traffic (ADT) figures approach 4,000 vehicles per day,
upgrading to a super-two highway is worthy of evaluation. If prospects for
continued local growth are favorable, a wide enough right-of-way should
be purchased to allow the eventual construction of a divided four-lane
highway. Generally, a four-lane highway is feasible when ADT figures
reach six to seven thousand vehicles.

In short, there is no evidence, theoretical or empirical, to suggest that local
economic development will be fostered by constructing four-lane highways
in areas with relatively low traffic volumes. A much more promising
strategy is to view super-two highways as interim steps toward the possible
construction of four-lane highways at a later date. The lowa DOT’s stated
objective of moving toward an improved commercial highway network
that would connect lowa communities with out-of-state markets (see iowa
Department of Transportation Office of Advance Planning 1991a) would
be well served if super-two highways were constructed where traffic
volumes justify. lowa should add to its 380 miles of noninterstate four-lane
highways only in cases where traffic is sufficient to offer the potential for
sizable economic gains through transportation cost savings.

Scenic byways

The promotion of tourism is one aspect of the argument that investments
should be made in roads to promote economic development. Generally
it is not argued, however, that the roads on scenic byways should be
upgraded to higher standards than normally would be the case for their
particular traffic volume.'* The expense would be too great for the
reductions in transportation costs that would result. Rather, the types of
improvements that are contemplated include marking designated routes
and adding amenities along these routes. Amenities might include.
landscaping control or management, provision of opportunities for variety
and leisure in motoring, upgraded safety features, and protection of
aesthetic or cultural values (Purinton and Hoel 1991, p. 135).

In order to evaluate the economic feasibility of improving designated
scenic byways, one must determine how many trips along these routes are
undertaken because the routes are scenic byways. More specifically, it

13 The lowa Department of Economic Development believes that encouraging out-of-state
travelers to leave interstate highways and travel lowa’s rural two-lane roads is good for
tourism. These roads allow visitors to see what is unique about the state.
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would be useful to know how many travelers on scenic byways within
lowa would spend less time (and money) in the state were it not for these
scenic byways. In this way, the incremental income gain to the state could
be compared with the cost of designating, improving, and advertising
lowa’s scenic byways."

Only these new tourists constitute economic gain to the state. The roadside
expenditures of lowans and other travelers who change their routing to
these areas, but would journey within the state regardless of whether
scenic byways exist, do not constitute a net gain. They would still purchase
fuel, food, and lodging elsewhere within the state, so in their case the net
effect is a transfer from those who otherwise would have served the
travelers to those along the scenic byway. Measuring these effects would
require careful surveys of travelers on scenic byways.

A prudent approach to establishing a system of scenic byways in lowa is
to begin with a few particularly opportune routes. They should be
designated with special signs and marketed in the state’s tourism promotion
materials. After a period of time, a survey should be conducted, whereby
travelers on the routes are asked how the designation affected their travel
decisions. Based on the findings of this survey, a more informed decision
could be made whether to devote further resources to a scenic byway
program.

Maintenance versus expansion

investment usually connotes expansion or other capacity enhancements
of the road system. Yet caring for the vital parts of lowa’s existing road
system through 4R projects (resurfacing, restoration, rehabilitation, and
reconstruction)is also an investment. Skewing road investments excessively
toward capacity enhancements would lead to disinvestment of roads
important to lowa’s long-term economic competitiveness. As discussed
earlier in this chapter, the resources needed to keep the existing road
system above appropriate design standards over the next 20 years are
expected to outstrip available resources by about $9 billion. Capacity
enhancements on any given road should be balanced againstthe incremental
benefits of applying these funds to additional 4R projects.

T4 The U.S. Travel Data Center (1991, p. 6) has estimated that travelers in lowa (including
lfowans themselves) spend $2.3 billion each year while traveling away from home
overnight. It is impossible to say how much of these expenditures were made by tourists
generally or those traveling along what may be regarded as scenic byways in particular.
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ROLE OF ADVANCING TECHNOLOGY

Intelligent vehicle highway systems (IVHS) represent a wide range of new
technologies that are being researched and developed for future modes of
transportation. They include automatic vehicle identification (AVI) and
weigh-in-motion, as discussed earlier in this chapter. Ultimately, the value
of IVHS is in its ability to reduce transportation costs. How cost-effective
it will be and how soon the various types of IVHS technology will be on
line are not yet fully known. Given its possible importance in reducing
transportation costs in lowa and the uncertainty surrounding certain
technologies, the state’s strategy regarding IVHS should be carefully
evaluated.

An overview of [VHS

In its simplest form, IVHS provides useful data to the driver, such as his or
her current location. At the other end of the continuum are sophisticated
guidance systems which control vehicles on a highway by computer, with
the driver simply selecting a destination. Because of advances in computer
information technology, the emphasis in IVHS currently is on providing
real-time information to the driver or to a central control facility.

IVHS can be divided into four functional categories (see Euler 1990):

¢ advanced traffic management systems (ATMS),
s advanced travel information systems (ATIS),
e commercial vehicle operations (CVO), and

e advanced vehicle control systems (AVCS).

Each category is not a separate, independent technology, but rather a
series of elements that collectively integrate the highway, vehicle, and
driver into a single interactive system (Transportation Research Board
1991, p. 9).

Advanced traffic management systems (ATMS). Examples of ATMS
applications include traffic flow controls that are able to detect and
respond quickly to incidents such as accidents or traffic congestion. Such
responses might be to announce accident locations on public information
systems, automatically retime traffic lights for better flow rates, or meter
and control access on freeway ramps. ATMS works in real-time, collecting
information from surveillance and detection systems along the roadside
and feeding the information to a central control facility. A number of cities
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now have various forms of ATMS, and the available technology is
advancing quickly.

Advanced traveler information systems (ATES). These systems use both
audio and visual methods to assist drivers in choosing routes, selecting the
quickest alternative, and avoiding problem areas. ATIS also is used to
announce accidents, weather conditions, recommended speeds, and
whether high occupancy lane restrictions exist. Experimental applications
of on-board computers with maps and present position indicators are
underway with rental cars in Orlando, Florida. Eventually “yellow pages”
functions will inform drivers of fuel stations and other motorist services.

Commercial vehicle operations (CVQ). The objective of CVO technology
is to increase the efficiency of freight shippers. Communications to the
driver include information on routing, scheduling, and pick-up and
delivery times. Other applications include automatic toll collection and
automatic registration checks, both of which reduce the time en route,
thereby increasing productivity. CVO technology also facilitates size and
weight enforcement, permit administration, and traffic rerouting by
governmental agencies.

Advanced vehicle control systems (AVCS). Automatic control of vehicles
is a long-range concept that probably will not be seen for a number of
years. The advanced electronic highway would take control of vehicles
once they enter the freeway. Cars would then travel in platoons, which are
groups of vehicles moving at moderately high speeds and separated by
only a short distance. With AVCS, highways would have substantially
greater capacities and safety margins. Earlier versions of AVCS, already
being tested, warn a driver who is following too closely, or they
automatically engage brakes.

Potential for lowa

Three benefits can result from the application of various types of IVHS
(Willis 1990, pp. 73-74). One is congestion mitigation, but this is unlikely
to be a major benefit to most locations in lowa. A second is improved
safety. Simpler forms of AVCS that reduce the likelihood of rear-end
accidents would be of benefit to lowa as much as to other locations, so
vehicles sold everywhere are likely to be equipped with this technology.
The third benefit of IVHS is productivity enhancements, and it is this
benefit that should be of particular interest in lowa.

Earlier in the chapter, the benefits of AVI technology were discussed. One
of the leading manufacturers of AVI equipment already has sold about
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10,000 units, including 5,000 to Schneider National, one of the nation’s
two largest for-hire truckload (TL) companies (Willis 1990, pp. 81-82).
The advantages of this equipment are many, including precise knowledge
of the location of vehicles. This allows the closest available vehicle to
replace one with mechanical difficulties and ensure the on-time arrival of
time-sensitive shipments. According to Willis (p. 83), the productivity
gains experienced by AVI users include:

® a 10 to 20 percent reduction in empty miles traveled,
® a 75 percent reduction in average idie time between loads, and

° oneto 1.5 additional loads per truck unit per month.

AVI technology could potentially enhance the productivity of both the
public and private sectors. Important benefits to trucking companies
include reductions in delays at weigh stations and the ability to pay tolls
without stopping the vehicle. For government agencies, personnel costs
for user charge collection are reduced, and distance-based pricing
becomes technologically feasible. The state of lowa should work with
other states and the trucking industry to establish an AVI capability. A spirit
of cooperation in supplying the needed public infrastructure and compatible
private vehicle equipment is essential (Sobey 1990, p. 40; Transportation
Research Board 1991, p. 476).

CONCLUSIONS AND POLICY CHOICES

This chapter has examined the major public policy issues affecting the
ability of lowa’s road system to enhance the state’s long-term economic
competitiveness. Compared with other Midwestern states, lowa’s road
systemisin good, but not excellent, condition. Fortunately, the best roads
tend to be those that have higher traffic volumes. It is clear, however, that
lowa will experience serious fiscal pressure in coming years as the state
balances the extent and quality of its road system with the amount of
resources available.

Two key policy mechanisms would ensure that lowa’s road system is
capable of supporting long-term economic growth: pricing strategies and
investment practices. One important step is to adopt a pricing strategy that
reflects the marginal cost of a given trip based on road type and vehicle
design. The fairness of a road pricing structure based on marginal cost will
become less of a concern as the scientific relationship between axle weight
and pavement damage becomes more completely understood. With
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technical advances in automatic vehicle identification (AVI) and weigh-in-
motion scales, cost-based pricing is becoming increasingly feasible. A
major advantage of this pricing strategy is that businesses operating heavy
vehicles have an incentive to configure these vehicles with comparatively
low axle weights. Lower axle weights could lengthen the pavement life of
lowa’s highways.

How future investments are made in lowa’s road system will largely
determine the road system’s long-term quality. An important public policy
issue is the extent of cross-subsidies among the state’s three road categories:
primary, county, and municipal. Currently, users of primary roads—the
state’s main link with out-of-state markets—pay about $125 million more
in user charges than is spent on this category of roads. Some magnitude
of cross-subsidy from primary roads to county roads can be defended on
the basis of system continuity; however, current subsidies of county roads
account for over a quarter of the user charges flowing into the primary road
category. In the interest of long-term economic competitiveness, the
amount of cross-subsidy should be reduced.

Another way to enhance the state’s competitiveness is by investing in
super-two highways. Although these upgraded two-lane highways cost
only about 40 percent as much as a four-lane (noninterstate) expressway,
they produce many of the same economic benefits. Their enhanced design
features and wider lanes greatly improve their safety, as well. As traffic
volumes create the need for highways with greater capacity, super-two
highways can be upgraded to four lanes. They are a potentially cost-
effective means for improving access to numerous sites within the state of
lowa. Four-lane highways, we conclude, should not be built in the hope
that economic development will somehow follow them but rather when
and only when current and forecast traffic volumes indicate that they are
needed.

Finally, lowa should carefully monitor the emerging technologies that are
partof Intelligent Vehicle Highway Systems (IVHS). Some IVHS applications,
particularly AVI and weigh-in-motion, have great potential to improve the
productivity of lowa’s road system.
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CHAPTER 5
INLAND WATERWAYS

Barges on inland waterways play a key role in lowa’s economy. As is
common in transportation, privately owned barges use publicly operated
facilities as they serve various sectors of the economy. The most vital of
these facilities are the locks and dams that enable navigation on major
rivers. Several important issues exist regarding long-term rehabilitation,
possible increases in capacity, and financing of these facilities. Many of
the broad concepts discussed in Chapter 3 are applied in our analysis of
inland waterway facilities.

BARGE TRAFFIC AND IOWA’S ECONOMY

Navigation of inland waterways is a growing element of transportation
service to the Upper Midwest. Shipments on the Mississippi River grew
substantially between 1980 and 1990, rising by 41 percent in the Rock
Island District (see Figure 5—1). This district encompasses a segment of the
Mississippi River from Guttenberg, lowa (Lock and Dam 10), to Saverton,
Missouri (Lock and Dam 22), and includes all lowa ports except Lansing,
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Figure 5-1. Total barge shipments through ports in the Rock 1sland District
on the Mississippi River, 1970-1990

Source: U.S. Army Corps of Engineers, Rock Island District, various years.
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McGregor, and Clayton in the northeast corner of the state. Shipments to
and from the district grew from 34.4 million tons in 1980 to 48.0 million
tons in 1990. Since 1975, commercial barge traffic in this district has
doubled.

lowa’s barge traffic

The mix of commodities moved by barge on the Mississippi River has
remained fairly stable over the last 20 years, even as the total amount
carried has grown. Figure 5-2 shows how the amount of each major
commodity carried by barge has grown between 1979 and 1989. Grain
continues to dominate barge traffic by tonnage, reaching 8.2 million tons
in 1989 (an increase of 17 percent over 1979). Shipments of coal doubled
over the decade, from 1.9 million tons in 1979 to 3.8 million tons in 1989.
Petroleum became less significant during this period, with shipments
falling 19 percent to 537,000 tons. About four million tons of coal were
shipped to lowa by barge in 1989 (17 million tons in total were shipped
to the state by barge and rail), almost double that of 1979. Coal arriving
by barge generally is consumed at the terminal (mostly by power-
generating plants); coal that is consumed at other locations within lowa is
transported largely by rail from western plains states, particularly Wyoming.

Commodity Commodity
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Grain Grain ‘89
Oth Other ‘79
ther Other ‘89
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Coal Coal '79
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| L L
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Figure 5-2. Commodities
moved through lowa barge
ports on the Mississippi River,
1979 and 1989

Sources: lowa Department of Transportation

Percent

Figure 5—3. Modes used

to transport commodities

to and from lowa ports,
1979 and 1989

Planning and Research Division (1981, p. 4)

and lowa Department of Transportation (1990, p. 22).
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It is important to think of barge service as one element of a transportation
process that involves several modes. Commodities shipped on barges must
be transported either directly or via an elevator from their point of
production (typically farms) to a barge port. Trucks or railcars are used for
these shipments, and often both modes are used for a single shipment. The
modal distribution of freight traffic to barge ports has been fairly stabie over
the 1980s; the modes used to transport each commodity to and from barge
ports are shown in Figure 5-3. For grain, trucks carried 72 percent of the
total amount in 1989, down from 85 percent in 1979. Rail increased
significantly its share of grain traffic to barge ports, from 15 percentin 1979
to 28 percent in 1989. In some cases a significant portion of the journey
from grain elevators to New Orleans is made by rail before the transfer to
a barge takes place. For example, it may be cost-effective, particularly in
western lowa, to ship by rail to a barge port at St. Louis.

Commercial barge shipments through lowa ports on the Missouri River
have fluctuated between a high of 667,000 tons and a low of 288,000 tons
between 1979 and 1989. Largely because of increased water use for
recreation in the Dakotas, less water is being routed to the Missouri than
once was the case. In dry years the river’s depth and width are insufficient
to support effective barge navigation.

Importance to lowa’s economy

From areas of the continental United States served by inland waterways,
barges are the least costly means for shipping bulk commodities long
distances, given the currentfinance and pricing structure. lowa’s agricultural
sector is therefore more competitive because of its proximity to the
Mississippi River. Grain shipped from locations in eastern lowa to New
Orleans can be exported by barge at a lower cost. Of all corn and soybeans
leaving lowa elevators bound for out-of-state markets, over half are
shipped by barge (Baumel, Ferriss, and O’Riley 1989, Tables 13, 16, 27,
and30). lowa’s agricultural sector benefits in other ways through the lower
costs facilitated by river navigation. For example, about 95 percent of the
dry ammonium phosphate fertilizer delivered to lowa moves up the
Mississippi River on barges.

Barge service makes its greatest contribution to lowa’s economy in markets
where it is the most cost-effective mode. Cost differences between barge
service and rail service between lowa and the Gulf of Mexico vary
depending on the point of origin within the state. These cost differences
also vary with barge rates, which fluctuate quite substantially. During
times of relatively low barge rates, barge service in eastern lowa may cost

Inland Waterways 69



as much as ten cents per bushel less than rail service. Generally speaking,
a truck-barge combination is the cost-effective transportation alternative
from the eastern one third of lowa to the Port of New Orleans. The
remainder of lowa shifts among modal combinations, depending on the
particular location and the prevailing barge rate. “Unit” trains of up to 75
cars aiso are competitive for shippers inalimited number of lowa locations.

Barge service is a much less important mode for the nonagricultural part
of lowa’s economy. According to those who responded to our survey of
major employment locations (see Chapter 7), less than a fifth of the state’s
manufacturers feel that their access to a waterway is good enough to
constitute a workable solution for shipping final or even most intermediate
products. The 30 sites (of 234) that use barge service feel that the cost
advantage for low value, bulk goods is its best attribute. Longer en route
travel time is by far the least positive aspect of barge service. Essentially
no manufactured goods travel on barges for any portion of their journey
to purchasers.

INVESTMENT AND FINANCING ISSUES

Many of the locks and dams essential to navigation on the upper
Mississippi River were constructed in the 1930s, with estimated useful
lives of 50 years. With most of the facilities on the river in an advanced
stage of their life cycles, major rehabilitation costs loom. Another, separate
issue is capacity. Some feel that upper Mississippi River locks and dams
need to be lengthened to serve longer barge tows, thereby more adequately
serving what they expect to be a steadily increasing demand. Investment
policy for these facilities will depend greatly on the level of funds generated
by user fees and on the magnitude of subsidies from the federal general
fund.

Current financing of the inland waterway system

Inland waterways require ongoing expenditures for operations and
maintenance (O&M) and investments to rehabilitate facilities or expand
their capacity. Currently, these expenditures are financed through a
combination of general federal revenues and user charges. Under the
Water Resources Development Act of 1986, half of future investments in
the inland waterway system, whether to expand capacity or rehabilitate
facilities, must be funded by the Inland Waterway Trust Fund. The other
half of the costs are defrayed through general funds. The Trust Fund is
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financed by a tax on diesel fuel paid by waterway users (implemented at
six cents per gallon in 1981). This tax is gradually increasing: at its 1990
level, it generated revenues of $62.8 million. The rate is scheduled to
escalate to 20 cents per gallon by 1995, when annual revenues should
grow to approximately $100 million. It is significant that the Inland
Waterway Trust Fund cannot be used to finance any of the operating costs
of the system because it is restricted to financing half of future capital
expenditures and major rehabilitations. An important point is that new
projects on the upper Mississippi River must compete for funds with
projects elsewhere on the inland waterway system.

In terms of operating and maintenance costs in 1990, the U.S. Army Corps
of Engineers had an annual budget of $384 million for the entire 11,000-
mile system (U.S. Congress Congressional Budget Office 1992); these
costs were financed entirely from the general fund. There are 28 locks and
dams on the upper Mississippi River (above Melvin Price Lock and Dam
in Alton, lllinois—formerly Lock and Dam 26). in 1989, the Corps of
Engineers spent $82.4 million to meet routine operating and maintenance
needson this segment of the waterway system (U.S. Congress Congressional
Budget Office 1992, Table 14). Routine needs include periodic dredging
of channels and repair of locks, dams, and other structures. They also
include costs associated with the routine operation of locks and dams.

Rehabilitation of locks and dams

A series of comparatively major rehabilitation projects are being proposed
by the Corps. Table 5~1 presents the projects proposed to be started in
Fiscal Year 1992 (FY92) on the upper Mississippi River. The table shows
that $19.4 million is programmed to be spent in FY92 on these projects,
and their total cost is estimated at $71.5 million over a number of years.
Given that future investments and major rehabilitation projects must be
funded with equal shares from the Trust Fund and general federal
revenues, the resources available are effectively limited by the amount of
user fees flowing into the Trust Fund. As noted above, annual user fees will
approach $100 million by the mid-1990s for the entire inland waterway
system. With federal match, about $200 million will be available each
year for reinvestment in the system. Absent major capital projects, ample
funding exists for beginning a number of major rehabilitation projects each
year, provided that project costs range between $10 million and $20
million. However, few funds would be available for undertaking system
expansions, which tend to be very costly.
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Table 5-1. Proposed major rehabilitation projects for FY92
on upper Mississippi River locks and dams

Cost
(millions of dollars)

Lock and Dam Rehabilitation projects FY92 Total

13 Replace electrical and mechanical components 2.10 13.00
and seals; resurface concrete on lock walls and
dam piers; sandblast and paint dam gates;
service bridge and emergency bulkheads;
provide dam scour protection.

15 Same as Lock and Dam 13. 4.60 17.04
11-18, 21, 22 Replace dam gate chains. 4.51 24.00
2-10 Replace or refurbish electrical and mechanical 8.22 17.49

systems; make structural repairs to dams and
lock earth embankment.

Total 19.43 71.53

Source: Elmore (1991, p. ¢-5).

Investments for capacity expansion

While the capacity of locks and dams on the upper Mississippi River
depends on a number of factors, it is largely determined by the length of
each lock chamber. Most of the existing locks are 600 feet in length,
thereby limiting the number of barge tows that can be accommodated in
a single locking operation. If these locks were rebuilt with chambers
1200 feet long, the capacity of each lock would be greatly increased.
Table 5-2 shows the existing capacity of each lock, the capacity that
would exist if small-scale capacity improvements were made, and the
capacity that would result from complete rebuilding to 1200 feet in length.
While small-scale capacity improvements at these locks would cost about
$10 million to $20 million per facility (Locks 14 and 15 would cost less),
increasing the length to 1200 feet would cost about $380 miilion per lock.

Table 5-2 also indicates that none of the locks and dams had a traffic
volume in 1987 even approaching its capacity. Most carried about 50 to
70 percent of their capacity. As Figure 5—4 shows, however, traffic
volumes vary greatly from season to season. The upper Mississippi River
can accommodate approximately one million tons per week; however,
there are only about seven weeks of the year when even three quarters of
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Table 5-2. Traffic on and capacity of upper Mississippi River locks
(millions of annual tons)

Capacity
Lockand 1987 With small-scale With complete rebuilding

Dam Traffic Existing improvements to 1200-foot chambers
14 24.3 48.2 53.2 168.7

15 25.0 46.3 46.5 162.1

16 26.9 48.8 53.7 170.8

17 29.1 45.3 49.6 158.6

18 29.8 50.1 55.4 175.4

19 31.3 68.9 72.2 137.8

20 32.0 47.2 51.7 165.2

21 33.3 48.7 52.5 170.5

22 34.2 44.6 47.5 156.1

24 35.3 45.9 51.0 160.7

25 35.3 47.6 52.9 166.6

Source: Antle (1991b, Table 4).

its capacity is reached. Quite clearly, it is not necessary to expand the
capacity of upper Mississippi River locks and dams at the present time.

Traffic growth projections. The Corps of Engineers is currently engaged
in astudy of inland waterway investment needs.' Their study involves both
a needs analysis and a financial analysis of funds available to undertake
any recommended investments. Estimates of demand growth are a key
element of the study. Table 5-3 shows the assumptions used by the Corps
of Engineers in their investment analysis for the most important commodities
moved on the upper Mississippi River. These projections imply significant
traffic growth on the upper Mississippi River over the next few decades.
The Corps has estimated the traffic levels that would result on the upper
Mississippi River with and without capacity constraints. These traffic

T Anumber of major studies have examined the inland waterway system in the last decade.
See, for example, Schilling et al. (1987) and U.S. Army Corps of Engineers (1983).
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Figure 5—4. Tons of goods and commodities passing through
Lock and Dam 15 by week, 1990 and 1991

Source: Data provided by U.S. Department of Agriculture,
Agricultural Marketing Service.

estimates are shown in Table 5-4. In general, the unconstrained traffic
forecast for 2020 is about twice that of 1990 for locks and dams on the
upper Mississippi River.

According to the Corps forecast, these large increases in traffic would lead
to significant delays at each lock as barges wait to pass through, unless
capacity were increased. The Corps modeled the effect of these delays by
diverting traffic to other modes when the cost of delays would otherwise
exceed the cost savings afforded by waterways over other modes. These

Table 5-3. Projected growth rates of barge traffic on the inland waterway
system, by commodity, and share of traffic on the upper Mississippi River

(percent)
Annual growth rate assumed Share of upper
by Corps of Engineers Mississippi traffic
Commaodity 1991-1995 1996-2030 1989
Grain 2.3 1.9 59
Coal 2.5 2.5 17
Petroleum -2.0 -0.6 4

Sources: Antle (19914, Table H) and lowa Department of Economic Development (1991, p. 89).
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estimates of actual traffic after diversions to other modes are shown in the
fourth column of Table 5—4. The resulting traffic is about 30 to 60 percent
higher than current levels of traffic, in contrast to the doubling that was
forecast in the absence of capacity constraints. However, delays for the
traffic that remains on the waterways would be significant because traffic
levels would be close to the actual capacity of the locks. Table 5—5 shows
how current delays would compare with delays in 2020 if capacity
remained unchanged and if new high-capacity locks were built. Actual
delays in 1987 ranged up to six hours at Lock 22, but generally delays were
fairly short. In contrast, the forecast for 2020 shows very long delays at
some locks, and up to eight days at Lock 22. If larger capacity locks were
in place by 2020, delays would be very small and the amount of traffic that
could be handled would be higher.

Cost estimates for capacity improvements. The inland waterway system
encompasses much more than the upper Mississippi River, and the entire

Table 5-4. Traffic on the upper Mississippi River, actual and projected,
with no capacity constraint and with a capacity constraint
(millions of tons)

1987 2020

Unconstrained Assuming diversion

Lock and Dam Actual by capacity because of delays
14 24.4 48.5 39.7
15 25.1 49.9 40.6
16 27.0 53.7 40.8
17 29.2 58.4 40.9
18 29.9 59.8 42.3
19 31.4 62.7 40.8
20 32.1 64.2 40.8
21 33.4 66.4 43.2
22 34.4 67.9 44.2
24 35.5 69.7 45.4
25 35.5 69.7 45.4

Sources: Antle (1991b, Tables 10 and 12; 1991a, Table 15).
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system has sizable investment needs. If there were no financial constraints,
the Corps has estimated that a comprehensive program of improvements
to upgrade the entire inland waterways system would cost $4.8 billion in
1991 dollars (Antle 1991a, Table 6). This program would involve large-
scale capacity investments at nine upper Mississippi River locks, along
with three other large-scale capacity investments and a series of small-
scale capacity and rehabilitation investments elsewhere on the system.

The current financing mechanism will be incapable of generating anything
close to the $4.8 billion cost of these large-scale capacity improvements
because, as noted earlier, a maximum of only about $200 million per year
would be available. In fact, an investment program that is predicated on

Table 5-5. Average delay at upper Mississippi River locks in 1987
and forecast for 2020

(hours)
1987 2020
Capacity High-capacity
Lock and Dam Actual constrained focks built
14 1.3 5.9 13.4%
15 1.9 11.4 0.4
16 1.6 6.5 0.3
17 2.6 13.6 0.5
18 1.8 6.6 0.4
19 0.6 1.0 3.8
20 2.9 8.7 0.5
21 2.7 9.9 0.5
22 6.0 199.6 0.8
24 4.5 116.4 0.6
25 3.6 25.0 0.5

* The capacity of Lock and Dam 14 is not programmed to be increased: it would
become congested if traffic were to increase greatly.

Source: Antle (1991b, Tables 10 and 12).
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the current funding mechanism would be much smaller in scope, and
would preclude any large-scale capacity improvements on the upper
Mississippi River. The cost of this less ambitious program would be an
estimated $1.36 billion, rather than $4.8 billion for the unconstrained
investment program. Instead of large-scale capacity improvements on the
upper Mississippi River, this program would involve small-scale capacity
enhancements such as improving the guide channels into the locks.

Financing alternatives. If large-scale capacity improvements on the upper
Mississippi River are to be considered, major increases in revenues must
be secured. Either users must pay significantly higher charges, or the
structure of the financing approach must be revised such that a larger
portion of the costs would be borne by the federal general fund. One
approach that has been examined by the Corps of Engineers is to steadily
increase the tax on diesel fuel by one cent per gallon per year starting in
1996. This approach would increase revenue for the Inland Waterway
Trust Fund sufficiently to allow many of the large-scale capacity
improvements on the system to be made over the next few decades. A one
cent per gallon tax increase each year from the 1995 level of 20¢ would
lead to a tax rate of 45¢ per gallon by 2020. The effect of this 25¢ increase
would be to increase by about three cents the cost of shipping a bushel of
corn from lowa to New Orleans.

Implications of investment and financing choices

The investment choices regarding lock and dam facilities on the upper
Mississippi River are clear, though the implications of these choices are
less so. Briefly, the investment choices are to

e make no further investments in locks and dams other than those
necessary to keep them operating properly,

e make minor capacity enhancements as routine rehabilitation
efforts are carried out (e.g., extend guide channel walls to
facilitate entry by barge tows into locks), or

° make significant investments to increase capacities from the
present 600-foot tows to 1200-foot tows.

Similarly, serious choices must be made regarding how locks and dams
should be financed. The principles underlying good practices in financing
are independent of the scale of investment undertaken; the rates needed
are, of course, greatly affected by the scale of investment.
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SHOULD CAPACITY BE INCREASED?

Our analysis leads us to conclude that minor capacity enhancements may
very well be called for, but doubling the size of upper Mississippi River
locks would be unwise. This conclusion is supported by several
considerations that are discussed in turn.

Demand and subsidies

In Chapter 3 we stressed that if users of transportation are not asked to pay
the full cost of that use, their demand will be artificially high. Only when
full-cost pricing is established can an accurate measurement of demand be
made. Users of inland waterways pay none of the operation and mainte-
nance (O&M) costs associated with locks and dams. Through the diesel
fuel tax, these users are paying half of the capital costs of new investments
and only about eight percent of the total costs of the system (U.S. Congress
Congressional Budget Office 1992). Thus, a much greater portion of the
overall costs of providing navigation on the upper Mississippi River rests
with taxpayers generally rather than with actual users of the locks and dams.

It is significant that even with a major subsidy, the cost of shipping grain
from lowa elevators to New Orleans is only marginally cheaper by barge
than by rail in the eastern part of the state. Rail often is a less costly mode
of transportation in western lowa. If subsidies to users of inland waterways
were removed and user fees were raised to cover all costs, itis unlikely that
current demand levels would continue. It is much less likely that demand
would approach levels that justify consideration of major capacity
improvements. In short, major improvements are very unlikely to be
efficient investments of public capital.

Growth in grain shipments. A separate but related consideration is
whether the major increases in grain shipments from lowa forecast by the
Corps of Engineers are likely. As Table 5—4 shows, the Corps has forecast
a doubling of grain shipments, assuming that the capacity to make these
shipments will exist. While itis sensible to look ahead and anticipate future
transportation infrastructure needs, it is not prudent to make costly
investments when great uncertainty enshrouds the forecasts that govern
the economic feasibility of these investments. The main source of this
uncertainty is whether demand for lowa grain by foreign nations will
double. Foreign policy considerations, agricultural technology advances
in other nations, and other unpredictable factors are bound to affect this
demand. Additionally, alternative domestic uses for lowa grain will
influence how much is shipped down the Mississippi River bound for
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foreign markets. Technology is advancing very quickly in such areas as
alternative fuels, food products, and plastics. In short, it is difficult to say
with certainty that lowa farmers will want to double their shipments of
grain down the Mississippi River.

Peak period pricing. As discussed in Chapter 3, it may not be justifiable
to expand capacity when that capacity is needed only during limited
periods of time. One alternative is peak-period pricing. By assigning
higher prices for the use of locks during periods of historically heavy
demand, some of this demand can be shifted to periods when the demand
is less. The effect is to improve the overall utilization of facilities and to
reduce the need for costly expansions.

Rethinking user charges. The current practice of substantially undercharging
users of inland waterways amounts to a subsidy from taxpayers to the
farmers whose returns (net of transportation costs to New Orleans) are
bolstered. In a sense, then, the underpricing of these waterways is as much
related to agricultural policy as it is to transportation policy. To the extent
thatthis is the case, direct support subsidies to farmers are likely to be more
cost-effective than massive public expenditures on focks and dames.

Rail response to higher barge costs

If barge operators were asked to pay higher user charges to defray more
fully the costs of services they consume, what would happen to the costs
of shipping grain to New Orleans? In the long run, barge rates would
increase, though not necessarily by the same level as user charges. The
effect would be to make rail service relatively more competitive in markets
where cost advantages previously favored barges. Whether railroad
companies would choose to raise rates and thereby improve their profit
margins or hold rates down to increase their market shares is unclear. Most
likely, some increases in shipping costs would face farmers in the affected
markets. The magnitudes of these cost increases, however, probably
would not be great. Even with the subsidies barge operators now enjoy,
rail service out of the state is often the lowest cost choice from points in
central and western lowa (depending on fluctuations in barge rates).

it is important to note that below Cairo, lllinois, locks and dams are
unnecessary. With sizable rail-to-barge transfer facilities in locations such
as St. Louis, the lowest cost alternative to the Gulf of Mexico from lowa
could well prove to be rail for the first part of the journey and barge for the
remainder.
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An argument for some general fund support

Consistent with the framework presented in Chapter 3, users of locks and
dams on the Mississippi River should pay the costs of the services they
consume. There is, however, a “public good” argument for some level of
general fund support to operate dams on theriver. In addition to facilitating
navigation, these dams contribute to economic and quality-of-life
enhancements, and it would be difficult to establish a functioning market
to charge those who benefit from such enhancements. Benefits generated
by the dams include preservation of wildlife habitats, flood control, and
recreational opportunities. Because the benefits of dams accrue to many
people and because a market is not feasible, public funding is a logical
source of support. The portion of total costs of the dams to be defrayed
through general funds could be determined through an assessment of the
relative magnitudes of benefits to waterway users and to the general

public.

A STRATEGY FOR IOWA

lowa’s interest in the Mississippi River derives from the fact that an
important part of the state’s commodities have markets in other nations.
The costs of reaching these markets are a critical factor in making lowa’s
commodities competitive. As federal taxpayers, lowans also wish to see
the government make investments that are efficient. In the case of large-
scale capacity enhancements of locks and dams on the Mississippi River,
the large costs and uncertain demand argue against advocating these
investments at the present time.

lowa should endorse a prudent, flexible policy that would match the
supply of transportation on inland waterways with reasonable demand
expectations. Such a policy should include the following elements:

e A commitment to the maintenance of existing locks and dams on
the upper Mississippi River. Investments should be made that are
low cost and thatensure the continued operation of the waterway.

e  Adoption of measures to increase the efficiency of locks and
dams, including administrative or pricing mechanisms to shift
demand from peak periods to other times.

e Development of transportation alternatives to New Orleans as
demand materializes. Working with railroads, the state should
promote better coordination of routes from lowa to the lower
Mississippi River and New Orleans.
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These three elements would help ensure cost-effective transportation of
lowa commodities to foreign markets. They also would avoid sizable
public expenditures on expanded facilities that are not justified. Keeping
the costs of inland waterways in step with the benefits they produce s, in
the end, the surest way for these important facilities to strengthen lowa’s
long-term economic prospects.
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CHAPTER 6
AGRICULTURAL TRANSPORTATION

Agriculture, a highly transportation-intensive activity, remains a major
part of the midwestern economy. The quality of transportation services
available to this sector is therefore an important determinant of its
competitiveness. Stated differently, responsive and cost-effective
transportation services contribute to a competitive agricultural sector and
thereby boost the state’s economic prospects.

We begin this chapter by examining current agricultural shipping practices
in lowa and the roles played by trucking, railroads, and barges. This
chapter builds on the previous chapter which examined inland waterways
quite extensively. Attention is devoted to rail service and the rural road
system, building on the analysis in Chapter 4. Later in this chapter, we
explore ways to make current transportation services better tailored to the
modern needs of this sector and examine several policy directions to
improve the cost-effectiveness of public facilities and benefit lowa’s
agricultural sector.

CURRENT AGRICULTURAL SHIPPING PRACTICES
lowa’s two primary types of agricultural products-——grain and meat—

require different types of transportation. Both their physical characteristics
and their shipping destinations vary greatly; each is discussed in turn.

Grain flows

In lowa, grain production is dominated by corn and soybeans, with about
1.6 billion bushels of corn and 350 million bushels of soybeans produced
annually. The total value of corn grown in the state is approximately $3.5
billion; for soybeans the figure is about $1.9 billion (lowa Farm Bureau
Federation 1992, Table 2). Of all corn produced, about 60 percent is
shipped to country elevators, with most of the remainder consumed on the
farm (though not necessarily on the farm where it was grown). Thus, the
shipment of grain from farms to processing facilities generally occurs in
two separate stages: from farms to country elevators and from elevators to
Processors.
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From farms to country elevators. Almost all corn shipped from farms to
country elevators is delivered by trucks and farm tractor-wagon
combinations. No published data exist on the percentages of corn and
soybeans shipped to elevators by size of truck or tractor-wagon; however,
these types of vehicles have continued to increase in size. Today, the
typical size of delivery vehicle used to haul grain to elevators is either a
tandem axle truck that hauls 550 bushels with a loaded gross weight of
54,000 pounds, or a farm tractor pulling two wagons and hauling 1,000
bushels with a gross weight of 70,000 pounds (Beenken 1992). In addition,
the percentage of grain delivered in semitrailer trucks hauling 900 bushels
with gross loaded vehicle weights of 80,000 pounds or more continues to
increase. Clearly, as the size of these vehicles increases, there is an
increase in the amount of stress placed on local rural roads, particularly
on those roads that lead to country elevators.

Shipments from country elevators. The latest data on grain shipments
from country elevators are derived from a 1985 grain flow survey.
Table 6-1 shows the amount of corn and soybeans shipped in 1985 by
transportation mode and destination. Intrastate shipments of corn from
country elevators were split about evenly between truck and rail. This was
dramatically different from earlier years when trucks clearly dominated
intrastate corn shipments (Baumel, Ferriss, and O'Riley 1989, Table 13).
Corn shipments within the state typically move to wet corn milling plants
in eastern lowa and to barge loading elevators on the Mississippi River.
Since 1985, low cost “mega tonnage” railroad contracts have increased
intrastate corn shipments by rail relative to shipments by truck. Baumel,

Table 6-1. Estimated shipments of corn and soybeans
from country elevators in lowa
by destination and mode of transport, 1985
(millions of bushels)

Corn Soybeans
Destination Truck Rail Truck Rail
Back-to-farms 98 0 0 0
Within lowa 219 212 145 43
Out-of-lowa 53 139 16 34
Total 370 351 161 77

Source: Baumel, Ferriss, and O’Riley (1989, Tables 13 and 27).
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Ferris, and O'Riley (1989, Table 7) have observed that most of the rail
shipments originate in central and western lowa and most of the truck
shipments originate in eastern and, to a lesser extent, central lowa.

As Table 6—1 shows, trucks clearly dominated 1985 intrastate soybean
shipments. Most truck movements of soybeans were to nearby soybean
processing plants; trucks often returned from these processing plants with
loads of soybean meal to deliver to local feed mills. In addition, trucks
hauled soybeans from eastern lowa country elevators to barge loading
elevators on the Mississippi River. Most intrastate rail shipments of
soybeans were from central and western lowa to barge loading elevators
on the Mississippi River (Baumel, Ferriss, and O’Riley 1989, Table 23).

Railroads dominated out-of-state movements of both corn and soybeans
from country elevators. About half of the out-of-state rail shipments of corn
were to wet corn processors in Illinois and to broiler feeders in Arkansas
and Missouri. Other major destinations of corn shipments by rail were to
Texas and California feed lots and export ports on the west coast and Gulf
of Mexico. Since 1985, as a result of the rapid growth of wet corn
processing in lllinois, larger quantities of lowa corn have been shipped by
rail to that state.

Taking into account all types of grain shipments, three modes play
particularly key roles. Each has a different role that is defined by
comparative costs for specific locations and distances. In general, trucks
dominate in farm-to-elevator shipments, soybean shipments to processors,
and corn and soybean shipments from eastern lowa to processors and
barge terminals. Railroads are the mode of choice for shipments of corn
from central and western lowa to corn processors and barge terminals
within the state and shipments of corn and soybeans to out-of-state
destinations. As we mentioned in Chapter 5, barges operating on the
Mississippi River dominate the movement of lowa corn and soybeans to
export markets, except during winter months or periods of drought.

Live animal shipments

In 1991, lowa meat processing plants slaughtered 27.6 million head of
hogs (over 31 percent of the total for the U.S.) and approximately 1.65
million head of cattle (U.S. Department of Agriculture, National Agricultural
Statistics Service, Agricultural Statistics Board 1991b, pp. 32 and 46). The
cash receipts for these animals approach $5 billion annually (lowa Farm
Bureau Federation 1992, Table 3). Essentially all of these animals are
transported to slaughter plants by trucks. Most of the hogs are delivered
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directly from farms to slaughter plants in farmer-owned vehicles, typically
in a pickup truck pulling a gooseneck trailer. An average load is about 37
hogs, so there were an estimated 750,000 loads of slaughter hogs hauled
over lowa highways in 1991. This amounts to about 2,900 loads of hogs
per weekday on rural lowa roads. A large portion of these loads move to
slaughter plants over county roads because the distance is shorter and
because there are no truck scales on these roads. Most of the cattle are
moved to slaughter plants in semitrailer trucks; a typical truckload contains
55 head of cattle. Thus, the number of semitrailer loads of cattle totals
about 30,000 loads annually or 115 loads per day.

In addition, the following raw lowa animal products are moved over rural
lowa roads:

e Milk from 308,000 cows (lowa Agricultural Statistics 1990, p. 67).

¢  Eggsfromagrowing number of laying hens which now total about
11.35 million and are expected to increase to 20 million by the
year 2000 (U.S. Department of Agriculture, National Agricultural
Statistics Service, Agricultural Statistics Board 1992a, p. 7).
Twenty million hens would produce 19,000 semitrailer loads of
eggs per year or 73 loads per day.

° A large amount of livestock feed.

Typically, trucks of various sizes carrying animals from lowa farms to
slaughter plants must travel on some unimproved county roads, but drivers
generally avoid traveling these roads unnecessarily. They move to paved
roads, often part of the primary road system, as quickly as possible. Modes
other than trucking play an insignificant role in the transportation of
animals and related products to market.

Processed agricultural products

The largest quantities of processed agricultural products produced in lowa
are soybean meal and soybean oil; ethanol, high fructose corn syrup and
starches, and by-products produced from wet corn milling; fresh and
processed meats and by-products from swine, beef, and turkey slaughter
and processing; processed dairy products; and processed vegetables.

The movements of soybean meal are divided about equally between trucks
and railroads. Most of the soybean oil is transported by rail. Wet corn
milling products are transported by both trucks and railroads, while wet
corn milling by-products (corn gluten feed and corn gluten meal) are
transported by rail and barge.
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Almost all fresh and processed meats and other food products are
transported by truck. Given that nearly all parts of the slaughtered animals
are used in some fashion, the tonnage of fresh and processed animal
products and by-products approximately equals the tonnage of marketed
live animals and unprocessed animal products (like milk and eggs). There
is a substantial amount of cross-hauling of these products from one plant
to another in lowa, however, so that the total number of loads of fresh and
processed animal products probably exceeds the total number of loads of
live animals.

In summary, agriculture heavily utilizes the transportation services of
trucks, railroads, and barges. Moreover, agriculture is a highly dispersed
industry and is a heavy user of local roads in its production and marketing
processes.

Basis for modal competition in agriculture

Theforegoing discussions show that the various transportation modes play
divergent roles in the agricultural sector of lowa’s economy. Railroad,
barge, and trucking companies all have different rate structures, and this
influences the mode of choice with respect to location and time of year.
Yet in certain markets, two or more modes do compete, most notably in
shipping grain to New Orleans for export to foreign nations. Grain is an
easily stored and relatively low value product. As a result, grain shippers
and receivers consider transportation rates to be more important than
consistent delivery times.

Under the present methods of charging for the use of inland waterways,
transportation by barge is generally the least costly of all three modes for
moving large quantities of grain long distances. Because they are restricted
to the waterways, however, barges can only serve ports located on
navigable rivers. This means that barges are basically limited to hauling
lowa grain to export markets via New Orleans and are limited to hauling
fertilizers, chemicals, and coal to lowa river ports. Barge rates are quoted
as apercentage of a 1975 barge tariff: one hundred percent of tariff is equal
tothe 1975 rate levels. In recent years, barge rates have typically fluctuated
between 110 and 250 percent of tariff. Fluctuating demand for export grain
is the principal reason for the wide variations in barge rates (Pautsch,
McVey, and Baumel 1991, p. 1).

Railroads, which own their rights-of-way, are the second least costly
carrier of long distance freight. Typically, railroads haul grain from central

and western lowa to eastern lowa processors and barge loading elevators
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located on the Mississippi River; to processor and animal feeder markets
in lllinois, Missouri, Arkansas, and Kansas; and occasionally to export
ports in Louisiana, Texas, and the west coast (Baumel, Ferriss, and O'Riley
1989, Table 15). The least costly railroad shipments are in multiple-carand
unit-train shipments. In the case of unit-trains, an engine picks up 25, 50,
or 75 loaded cars at one or two origins and delivers them to one
destination. Today, almost all rail grain shipments are in multiple-car and
unit-train shipments.

Trucks are generally more costly than either barges or railroads and tend
to be limited to short distance intrastate grain shipments. In large measure,
the primary role of trucks is to transport grain and animals from the farm
to elevators and slaughter plants, respectively. When barge rates are
comparatively low (they vary substantially over time), grain is shipped to
barge-loading facilities on the Mississippi River from points farther west in
lowa. Where rail service is not a good option, trucks frequently will travel
over 100 miles en route to transshipment points to load their grain onto a
barge. When barge rates are higher, trucks may be used to ship grain to
train-loading elevators at various points across the state.

To summarize, the agricultural shipping practices of farmers and elevators
in lowa vary by commodity and location. They also vary with changes in
rates, with barge service being most likely to shift in price over time. The
following generalizations are possible:

e Trucks are used to ship most animals from the farm to slaughter
plants. This is because the distances traveled do not tend to be
great and trucks offer the greatest flexibility.

e Trucks are also the most common mode for shipping grain from
the farm to an elevator. Particularly in eastern lowa, they are the
mode most often used to ship grain to barge elevators on the
Mississippi River.

e Barges are the most frequently used mode for shipping grain to
New Orleans en route to foreign markets. Grain from the central
and eastern portions of lowa is especially likely to be shipped via
barge to the Gulf of Mexico.

»  Railroads are extensively used to ship grain from western and
central lowa. In the central part of the state, rail shipments of grain
either go to Mississippi barge elevators, to elevators farther south
(e.g., St. Louis), or directly to New Orleans. From locations in
western lowa, the most frequent choice is rail service to barge
elevators, either in lowa or farther south, or directly to New Orleans.
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RAHROADS AND AGRICULTURAL COMPETITIVENESS

Because of the importance of rail to lowa’s agricultural economy, we
examine this mode in greater detail. Road and barge services are detailed
in Chapters 4 and 5, respectively.

lowa’s railroad system

Figure 61 shows the miles of railroad track in lowa at various times since
1860. Raifroad miles grew rapidly from 1860 to a peak of 10,019 miles in
1914, Since then, the system has declined steadily to a total of 4,407 miles,
adecline of 56 percent over 77 years. The downsizing was most rapid during
the 1980s. Most of this reduction in mileage was a result of the abandonment
of rural branch lines that originally had been built to haul small boxcar loads
of freight. The development of the jumbo covered hopper car required
substantial investment to upgrade branch lines to handle 100-ton loads
compared to 50- to 70-ton boxcar loads. These heavier loads, combined with
the emergence of unit-trains, required the accumulation of large quantities of
grains at fewer elevator locations. This meant that many branch lines no
longer served a useful economic

purpose. Finally, the rapid growth Mites of rack

of barge shipments of grain marked 12,000
the end of most branch rail lines

within 100 miles of the Mississippi -
River.

There are indications of further 8,000 —]
reductions in the size of the rail
system. Federal Railroad Admin- -
istration data indicate thatin 1989, 6,000 —
41 percent of existing U.S. rail- :
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miles of freight (Gelston 1992).
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railroad miles will be candidates Figure 6—1. Miles of railroad track
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larly when these lines need sub-

. g . Sources: lowa Department of Transportation
stantial rebuilding investments. (1982, p. 50; 1992, p. 22).
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Classes of railroads. The Federal Railroad Administration defines Class |
railroads as those with operating revenue greater than $92.6 million, Class
I railroads as those with operating revenue of between $18.4 and $92.6
million, and Class Il railroads as those with operating revenue of less than
$18.4 million. In lowa today there are six Class | railroads (Chicago and
North Western; Burlington Northern; Soo Line; Norfolk Southern; Atchison,
Topeka, and Santa Fe; and Union Pacific). These six railroads own about
70 percent of the trackage remaining in the state. Two of lowa’s Class Il
raifroads (Chicago Central and lowa Interstate) account for approximately
20 percent of the trackage. The other Class Il railroad (Dakota, Minnesota, and
Eastern) operates in lowa through agreements with other railroad companies.

Priorto 1980, mergers, buy-outs, and bankruptcies resulted in a continued
reduction in the number of railroad companies in lowa. Shortly after the
passage of the Staggers Rail Act of 1980, numerous short line railroad
companies were created to operate abandoned and likely to be abandoned
track. Larger regional sized railroad companies were formed to operate
longer mainline tracks sold by Class | railroads.

Short line railroads. In 1991, atotal of 17 short line and regional railroads
operated in lowa (lowa Department of Transportation 1992, p. 50). Eight
of these railroads are switch carriers that provide no line-haul service and
are of little interest to agriculture. The other nine short line and regional
railroads provide line-haul service and are important to agriculture. Four
of these line-haul railroads reported net earnings totaling over $7.0 million
in 1991 (lowa Department of Transportation 1991). The remaining five all
reported operating losses totaling $4.5 million. One of these latter five—
ashortline railroad—declared bankruptcy in 1991 and has been purchased
by one of the four profitable railroads. A second unprofitable short line
railroad had a $962,000 write-down of a federal loan and still reported an
operating loss of nearly one million dollars in 1991. While the long run
survival of the remaining four short line and regional railroads remains in
doubt, they still continue to provide railroad service to shippers located on
their lines. In the event of bankruptcy, parts of these railroads would likely
be purchased by other short line or Class | or Il railroads, and other parts
could be abandoned.

Railroad supply issues

The Staggers Rail Actof 1980 gave railroads substantial freedom in pricing
rail services. Two of the most controversial pricing conventions that
emerged from this newfound freedom are the Burlington Northern Railroad
Certificates of Transportation (COT) program and Burlington Northern’s
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practice of charging higher rates for grain originating on branch lines than
on main lines. The COT program allows shippers (generally country
elevators) to bid on a predetermined number of grain cars or unit-trains in
specific shipment corridors, subject to a minimum bid. The principle
behind the COT program is that the auction will establish the market price
of grain cars during peak demand periods. It also allows shippers to obtain
guaranteed delivery of empty cars during a predetermined time frame.
Many shippers object to this program, arguing that it allows the Burlington
Northern to exercise market power over rail car supply and allocation of
cars among shippers. Moreover, these shippers complain that they cannot
use their own cars until alf of Burlington Northern’s cars have been fully
used. The higher charge for branch line service is based on the additional
costs incurred by the railroad in providing branch line service. Shippers
object to this program because if they pass the higher rates on to farmers
in the form of lower bid prices for grain, farmers will bypass the branch line
elevators and deliver their grain to elevators located on main railroad lines.

The lack of available rail cars during peak demand periods is not a new
phenomenon; historically, agriculture has suffered through periodic rail
car shortages followed by periods of car surpluses. During periods of
increased export grain shipments, barge rates rise sharply, causing many
grain shippers to shift to railroads as an alternative mode of grain
transportation. Railroad rate increases respond more to inflation than to
changes in demand, and typically lag behind these large increases in rail
car orders. Once an export boom subsides, barge rates tend to fall,
precipitating a sharp reduction in rail car orders. The problem of grain car
shortages followed by surpluses was especially acute during the grain
exportbooms of the 1970s. Inthe early 1980s, the rail industry experienced
huge and continuous rail car surpluses. Rail car owners had difficulty
finding available track to park idle rail cars. Many of the companies
owning or leasing rail cars went bankrupt and were taken over by
companies like General Electric and Chrysler Corporation that had little
previous involvement in the rail car industry.

Sluggish railroad prices, coupled with fluctuating demand, will lead to the
kind of rail car shortages and surpluses that have plagued the railroad and
grain industries for over a century. Furthermore, these conditions strongly
discourage investment in rail cars. Since the early 1980s, investments in
new covered hopper grain cars have all but dried up. Only three orders for
a total of 4,000 new cars have been placed since 1980. The lack of rail car
investment and the nation’s current aging and shrinking rail car fleet have
led the U.S. Department of Agriculture to predict a growing shortage of
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covered hopper rail cars throughout the 1990s and severe shortages in the
twenty-first century (Norton and Klindworth 1989).

Public policy implications

From the preceding discussion, it is clear that rail service is important to

lowa’s agricultural sector in several ways. Short line railroads carry grain
to barge elevators and to main rail lines, the latter transporting the grain
to barge elevators in locations like St. Louis or directly to New Orleans.
Rail competes with barges for long-haul shipments to the Gulf of Mexico
from locations in eastern lowa. The ability of rail to compete effectively
provides an alternative in the event that locks and dams actually do begin
to experience congestion at some point in the future.

It is advisable to view short line railroads as distinct from main rail lines.
Quite likely, the consolidation of country elevators will continue. This
consolidation of elevators and short line railroads will produce gains and
losses among rural communities. However, there is relatively little that
state and local governments can do to change the basic economics of short
line railroads.

Part of the difficulty short line railroads face is the comparatively (and
artificially) low cost transportation possible through trucking grain to
elevators a moderate distance from originating farms. It may be that pricing
the use of rural roads by grain trucks in accordance with costs occasioned
{costs arising from the truck’s road use) would lead to grain shipment
practices that are superior from a societal perspective.’

RURAL ROADS AND AGRICULTURE

As discussed in Chapter 4, the state of lowa has an extensive rural road
network. Many of these rural roads were built in the late 1800s and early
1900s when farms were small and farmers needed access to homes,
schools, churches, and markets. During the 1920s and 1930s, these roads
were surfaced, mainly with gravel, and bridges were reinforced to carry
six-ton loads. The demands placed on these roads have changed. Even
though the number of farmers has declined, the total amount of grain
produced in the state has increased. Over the years, farm size and the size
and weight of vehicles operating on rural road systems have increased

1 A comparison of societal costs of shifting grain shipments from closed short line railroads
to upgraded rural roads was conducted by Baumel et al. (1991). They concluded that the
road upgradings were not easily justified because of the low traffic volumes served.
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greatly. With fewer but larger elevators, average trip lengths are increasing
as well. Farmers are using large tandem-axle and semitrailer trucks, long
farm tractor-wagon combinations, and wide combines that travel to and
from fields. Farm supply and other businesses are using similarly heavy
trucks for pickups and deliveries.

With increasingly heavy trucks and equipment being used in agriculture,
and with increased off-farm employment becoming the norm, new
requirements for rural roads are emerging. Roads must be capable of
enabling grain trucks and farm trailers with comparatively high axle
loadings (large weight levels per axle) to journey to elevators at all times
of the year. Grain prices fluctuate, and farmers need to sell their stored
grain when a favorable opportunity avails itself.

The desire to operate trucks with high axle loadings even when the ground
is saturated suggests two investment choices. One is to pave as many rural
roads as possible with a surface capable of accommodating these great
weights. The other choice is to forego paving and regrade roads as needed.
The cost of upgrading a gravel road to a paved two-lane road capable of
supporting these loads is approximately $267,000 per mile.? As was
explained in Chapter 3, this level of expenditure can be justified only if
sufficient benefits to users (i.e., transportation cost savings) would result.
Practically speaking, these benefits would require traffic volumes higher
than currently exist on many county roads in rural lowa. Comparatively
high traffic volumes of larger grain trucks, though, are found on roads
leading to major grain elevators. It is likely that the number of grain
elevators will diminish; as this occurs, grain truck traffic will become even
more concentrated on these routes. In many instances, a strong argument
can be made for upgrading the pavement on county roads approaching
majorelevators. According to Baumel, Hamlett, and Pautsch (1986, Table
12), operating costs of large tandem-axle grain trucks traveling on paved
roads are about 26.8 cents less per mile than on gravel roads.

Where traffic volumes are low—Iless than 200 average daily trips (ADT)—
paving is generally noteconomically feasible (De Leuw 1985, Figures 3-4 and
3-5). Instead, gravel roads are regraded as needed to counteract wear and
natural deterioration. Large grain trucks traveling on gravel roads accelerate

2 This figure is intended to be illustrative. It was arrived at by applying the cost estimation
guidefines contained in the lowa DOT’s latest quadrennial needs study (lowa Department
of Transportation 1991). The example considered involves a traffic volume of 300 vehicles
per day, no new land requirements, flat terrain, a design speed of 50 miles per hour, no
bridges, and a location in east-central lowa.
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the frequency with which regrading is necessary, but the cost implications
probably are not particularly severe. Baumel, Hamlett, and Pautsch (1986,
Table 8) estimate a cost of $21.00 per mile per pass for regrading .

Much more costly are repairs to low-capacity rural bridges not designed
to support the high axle loads of large grain trucks. Many of these bridges
are in need of rehabilitation because of age, and reinvestment decisions
must be made quite soon. Rebuilding a bridge on a county road so that it
will be able to accommodate a semitrailer truck laden with grain would
cost approximately $200,000 to $400,000, depending on the span and
other site-specific conditions.

The principles discussed in Chapter 3 apply quite well to issues related to
rural roads and agriculture. How well should a particular road be
maintained? Should the road be upgraded, and if so, to what level of
~ functional rating? Such questions must be tied to the magnitude of cost
savings to users that could be expected were the improvement completed.
It is economically wise for the state of lowa to invest in roads that warrant
upgrades due to the traffic volumes they carry, including grain trucks,
trucks hauling animals to market, or other vehicles.

POLICY CHOICES

Transportation in rural lowa involves several modes, hauling commodities
grown or raised at locations scattered across the state. These commodities
are transported to facilities within lowa for processing or they are shipped
to distant places. The cost-effectiveness of each leg of the journey plays a
significant role in the ultimate prosperity of the state’s agricultural sector.
Early in the chapter, we examined the nature of agricultural shipments and
the roles played by the several modes in these shipments. Our analysis
reveals that in some cases a particular mode dominates and in other cases
competition exists between modes. In the latter situation, a slight cost
change could shift the modal balance, perhaps significantly.

Analysis of an investment in a particular transportation mode should take
into account the projected impacts on other modes. In Chapter 5 we
discussed the difficulty of considering impacts of waterway improvements
when barge transportation subsidies are much greater than those received
by competing railroads. Likewise, implicit and significant subsidies are
given to heavy trucks operating on roads with poor load bearing capabilities
by not levying user charges that cover the incremental costs of these
vehicles’ trips. Higher user charges would deter long trips to grain
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elevators by truck; for short trips these higher user charges would not
represent a significant cost burden to farmers.

Heavy truck user charges

A policy issue thus arises: should user charges to operators of heavy grain
trucks or farm wagons be increased to reflect more fully the costs imposed
on the rural road network?® On low-volume, unimproved roads (i.e.,
gravel roads), a single passage of a heavily laden truck can impose
significant damage, particularly following precipitation. While it would
not be feasible to vary user charges with the weather or the load bearing
capabilities of specific rural roads, raising user charges for larger trucks that

operate on county roads should be seriously considered.
The alternatives to raising user charges for larger agricultural vehicles are:

e allowing the county road system to deteriorate because of
insufficient funds to adequately maintain it;

e reducing the size of the county road system, trimming lower
volume links where alternative routes exist;

e increasing the cross-subsidy to the rural road system from the
primary road system by adjusting the Road Use Tax Fund (RUTF)
formula; or

¢ allowing lesser used parts of the county road system to decline to
a lower standard (functional classification).

Thefirstalternative would resultin gradually increasing operating and time
costs for all vehicles, including those transporting grain and animals to
market. As we discussed in Chapter 4, the savings possible by closing
county roads are not particularly great, so the second alternative does not
hold much promise. Equally unpromising is the third alternative, given that
several years ago the RUTF distribution formula was changed by the lowa
General Assembly to reduce the cross-subsidy from the higher-volume
primary roads to county roads. The fourth alternative would increase
efficiency and should be a part of the solution to the county road finance
problem, but additional resources must be found.

3 As discussed earlier, where traffic volumes warrant, county roads should be paved and
appropriately maintained. As of 1985, 15,369 of the 89,687 miles of county roads were
paved (De Leuw 1985, Table 2-6). Most county engineers use traffic volume as the
principal criterion for upgrading county roads to so-called “trunk” roads.

Agricultural Transportation 95



In the short run, the most practical way to raise these user charges would
be to increase the registration fees for larger farm trucks licensed to carry
heavy loads. Because most of these vehicles travel comparatively similar
distances in a year, the higher registration fee would be reasonably
equitable.* If heavy farm vehicle registration fees were increased, two
positive impacts would result. First, there would be a marginal shift to rail
for longer trips. Second, cross-subsidies from other vehicles operating on
lowa’s streets and roads to heavy trucks operating on unimproved rural
roads would be reduced.

Currently, lowa law allows owners of agricultural trucks to pay registration
fees for weights 25 percent lower than those which they are permitted to
operate (lowa Code 321.466). For a truck with a gross weight of 80,000
pounds (the highest weight allowed in lowa), this amounts to a reduction
of $495 per year in the registration fee. With a total of 37,800 agricultural
trucks in lowa (though not all are registered at 80,000 pounds) this
reduction represents a sizable amount of revenue—over $10 million
annually. If heavier agricultural vehicles were to pay the full registration
fee, the additional revenue could be used to upgrade county roads with
the greatest traffic volumes and need for improvement. The overall effect
would be to enhance the productivity of lowa’s agricultural sector.

A longer-term approach would be to adopt a system of cost-based user
charges for heavy vehicles, as discussed in Chapter 4. This approach
would provide an incentive for farmers to reduce axle loads and to
consider more fully costs to the road system when deciding where and how
to ship their products.

joint investment and pricing decisions

Would total grain transportation costs decline if waterway, railroad, and
rural road investment decisions were coordinated? Would more efficient
public infrastructure investments result? The answers to these questions are
elusive, but some fundamental statements are possible. Keeping the length
of locks on the upper Mississippi River at 600 feet in length and establishing
a peak period pricing structure for these locks would encourage shifts to
rail when capacity constraints of the locks are exceeded. A result of this
policy would be an incentive for railroads to purchase new covered hopper

4 From an equity standpoiit, the greatest concern about registration fees is that the effective
user charges paid by operators of vehicles traveling many miles in a year are appreciably
less on a per mile basis than those paid by operators of low-mileage vehicles. If the vehicles
in a given class travel similar distances, this inequity is much less of a problem.
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rail cars.” Rail car demand would increase for hauling grain to St. Louis or
all the way to New Orleans during periods of high export demand.® The
increased number of rail cars would help relieve shortages during the
winter months when the upper Mississippi River is frozen.

Pricing the use of rural roads to reflect costs more accurately and to use
the funds generated to upgrade roads where traffic volumes warrant (e.g.,
near busy country elevators and livestock slaughter plants) has good
potential. These higher quality roads would reduce maintenance costs for
both vehicles and roads.” Quality roads could encourage farmers to haul
grain directly torail shipping elevators, possibly encouraging more branch
rail lines to remain in operation.

In summary, agriculture is a highly transportation-intensive activity that
needs the services of three primary modes. Public policies that encourage
users to pay their fair costs tend to result in the lowest cost and most
efficient mode being used. To facilitate cost-effective agricultural
transportation while minimizing undue burdens on taxpayers, lowa
should invest in facilities where the incremental cost savings to users
exceed the costs of the investment. The state should encourage the federal
government to do the same.

In pricing the use of publicly-owned transportation facilities, we must
recognize the potential for demand management. Private industry, utility
companies, and (increasingly) public agencies have come to appreciate
the salutary effects of shifting the use of facilities from peak periods when
capacity is reached to other times when it is not. Well reasoned pricing
strategies have the potential to flatten demand and make more effective use
of transportation facilities. They also can promote appropriate use of the

5 Regarding these new covered rail hopper cars, there is an issue of size. Larger hopper cars
for use on mainline railroads may not always be compatible with branch lines. This
incompatibility would lead to longer trips by trucks transporting grain to elevators that are
served by these larger hopper cars.

6 For railroad companies to respond to an increased demand for grain shipments, they
would need to share the most direct routes to St. Louis. For example, the most direct route
from north-central lowa is on the Chicago and North Western line to Des Moines and the
Norfolk Southern-Burlington Northern line from Des Moines to St. Louis. Joint trackage
rights on these lines would reduce aggregate miles and rail costs to St. Louis.

7 Asnoted earlier, Baumel, Hamlett, and Pautsch (1986, Table 12) have estimated operating
cost savings of 26.8 cents per mile for a loaded tandem-axle truck operating on a paved
road versus a gravel road. This figure is based on the assumption that the truck is loaded.
The road maintenance cost savings would be slight, about $100 per mile per year (lowa
Department of Transportation 1991, p. 41).
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several modes, as we have argued in this chapter. Finally, decisions to
subsidize a mode must be based on clearly defined policy objectives. We
must recognize that these subsidies weaken the ability of one or more other
modes to compete; subsidies should be considered only if important
societal objectives are promoted or if the most efficient mode cannot
operate economically otherwise.

The best long-term strategy for ensuring modal choices for lowa’s agricultural
sector is to create as level a playing field as possible with respect to modal
competition. The surest way to encourage the lowest cost mode to be used
in any given market is to price its use according to the costs of providing
the service. Above all, investmentand pricing policies that are coordinated
across modes deserve much greater consideration.
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CHAPTER 7
TRANSPORTATION OF FREIGHT

lowa’s economy is highly dependent on transportation: each year the state
is the origin or destination of about 100 million tons of freight. Ideally, the
state’s freight transportation should have several attributes. One is modal
competition: trucking should compete with rail, such that the mode that
is best able to meet a shipper’s needs would win its business. Another
attribute is choice of carriers. Within each mode, several carriers should
compete on the basis of price and service quality. Third, public policy
should work to support transportation that will help to make the state
competitive while ensuring fairness and promoting the public interest.

In this chapter we examine the current status of freight transportation in
lowa. We begin by discussing the results of an extensive survey of lowa
businesses regarding current logistical practices, assessments of available
services, and opinions regarding good policy. The survey provides
considerable insights into shippers’ needs and preferences. We then
examine the mode that transports by far the greatest share of freight into
and from lowa: trucking. The effects of deregulation are assessed, and the
current structure of the trucking industry is examined. Emerging service
trends and their implications are explored, and the question of allowing
longer combination vehicles on the state’s major highways is contemplated.
Finally, we provide an assessment of intermodal transportation in lowa:
how it operates, its potential, and the key issues it faces. We conclude the
chapter with several public policy suggestions to enhance freight
transportation’s ability to support economic development.

SURVEY OF IOWA BUSINESSES

For transportation to make a contribution to economic development within
fowa and other states, the needs of shippers must be met in a cost-effective
way. The cost-effectiveness of goods transportation depends in part on the
quality of private sector carriers. It also depends on public policy: the types
of transportation facilities that are provided, the level and type of user charges
and taxes that are assessed, and the regulatory environment that exists at the
federal and state levels.
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A key element in our assessment of how transportation can best contribute
to a positive economic future for lowa has been to survey shippers within
the state. The primary goal of our survey was to gather information
regarding current shipping practices, perceived performance and cost-
effectiveness levels of the several transportation modes, and beliefs

regarding appropriate policy directions in the future.

Survey approach

Working with our subcommittee on Industrial Transportation Practices
and Needs, we designed a survey questionnaire. The questionnaire, a
copy of which appears in Appendix A, has three major sections:

e Information about the responding facility
e Transportation and the facility’s competitive position
e Assessment of general transportation issues

The first section requested information about the responding facility: its
functions, size, and use of various modes of transportation. In the second
section, respondents were asked a series of questions about how various
modes affect the ability of their facility to compete effectively. The third
section focused on a series of industrial trends and public policy issues
related to freight transportation. In all, the questionnaire contained 27
questions, several of which had multiple parts.

The questionnaire was mailed in October 1991 to managers at all
manufacturing and warehousing facilities in lowa believed to employ 50
or more workers. A total of 474 facilities were contacted using a mailing
list provided by state economist Harvey Siegelman, lowa Department of
Economic Development. Of the 474 questionnaires mailed, 234 were
completed for a response rate of 49.4 percent.’

Profile of responding facilities

Figure 7—1 presents a summary profile of the 234 responding facilities. The
figure shows that most of the facilities employ between 100 and 500
workers and are engaged in some form of manufacturing. The annual
outputor sales for responding facilities tend to be in excess of $10 million,
with 57 facilities showing annual figures greater than $100 million. When
facilities were asked to approximate their transportation expenditures for

! Nonrespondents were sent a follow-up letter three weeks after the survey was sent.
Actually, questionnaires were sent to 490 facilities, but 16 were returned due to business
closures or relocations.
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Figure 7—1. Characteristics of employment facilities
returning completed questionnaires

the previous fiscal year, responses varied greatly. The largest number,
however, indicated that they spent $100,000 to $500,000 on transporta-
tion of inbound materials; the same was true for outbound products.

Responding facilities geographically are distributed all across the state,
with 88 (39 percent) located in metropolitan areas. No clear differences
were evident in the sizes or functions of facilities located in metropolitan
areas versus those found elsewhere.

Transportation and competitive position

One of the paramount objectives of the survey was to measure the relative
importance of transportation in general to the facility’s competitive
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position, as well as determine the roles played by specific modes.? Figure
7—2 shows that responding facilities view other factors, particularly labor,
as more important than transportation in determining how competitive a
facility is. If factors ranked as “most important” are isolated, transportation
ranks fifth among the seven attributes. This is also true if the top two ratings
are isolated. This result must be interpreted carefully, however. It is
possible that transportation service to most locations is good enough to
make transportation less of an issue in determining a firm’s competitiveness.

Labor quality
(N=218)

Labor costs
(N=219)
Proximity to
markets (N=220)
Proximity to input
materials (N=215)
Transportation
services (N=219)
Utilities

(N=217)

Tax rates
(N=217)
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Figure 7—2. Importance of factors in contributing to a firm’s competitiveness™

* Respondents were asked to rank factors in terms of their contribution to the firm’s
competitiveness: 1 is most important, 7 is least important. Distributions are of all
mentions of each factor; for example, 74 percent of those mentioning labor quality
gave it a ranking of 1 or 2.

Current shipping practices. Table 7—1 shows how the 234 facilities
responded to questions regarding their reliance on different shipping
modes. For both inbound and outbound shipments, the number of
facilities that use each mode is indicated. The accompanying percentage
represents the mean proportion of these facilities’ total annual transportation
expenditures for that particular mode. For example, 13 facilities use barges
for inbound supplies; on average 10.9 percent of the transportation

2 Itisworth stressing that respondents were asked to consider only their specific facility, not
the overall business which may also operate other facilities.
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Table 7—1. Transportation expenditures by mode

Inbound Outbound
Average spent Average spent

Number using on mode Number using on mode

Mode the mode (percent) the mode (percent)
Barge 13 10.9 5 5.8
Truck 217 83.6 210 88.2
® Private 99 30.1 90 39.7
¢ Contract 146 44.0 142 46.9
® Common for-hire 170 51.4 165 50.3
Rail 57 40.2 40 26.1
Air freight 99 7.7 84 10.7
Intermodal 17 15.8 38 13.4

expenditures for inbound supplies by these 13 facilities were for barge
service. Thus, for each mode, the percentages apply only to those facilities
that reported using that mode. If all 234 facilities were included, each of
the percentages would, of course, be much smaller because many
facilities do not use certain modes at all.

The responses to this question indicate that trucking is the dominant
transportation mode. In terms of transportation expenditures for nearly all
facilities, fully 83.6 percent of the inputs and 88.2 percent of the products
are shipped by truck. Common for-hire trucking is used by the largest
number of responding facilities. Private trucking (i.e., vehicles operated by
the firm shipping its own goods) is used by the smallest number. Actually,
87 of the 224 facilities are served by private trucking fleets, ten of which
are expected to be eliminated, but six other facilities anticipate the
establishment of private fleets. As a general rule, private trucking is
decreasing in use nationally and in lowa.

About one quarter of all facilities (57) use rail service for inbound
shipments; on average, rail accounts for 40.2 percent of their transportation
expenditures for inbound materials. Fewer facilities (40) use rail to ship
their products, and their average percentage use of that mode is lower as
well, only 26.1 percent. Note, too, the low percentage of intermodal
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freight shipment.® Neither air nor barge transportation are heavily used by
mostfacilities in lowa that are engaged in manufacturing and warehousing.

Adequacy of access. Respondents were asked to indicate whether their
facilities have good access to these various modes of transportation and,
if not, how significantly the lack of access impacts transportation costs for
their facilities. Access to interstate and four-lane highways is considered
good by more than two thirds of all respondents. Rail and intermodal
access is judged good by about one half of all respondents, while barge
access is viewed as good by about one in six respondents.

Not surprisingly, rural respondents are less likely to characterize their
access to both interstate and four-lane highways as good, though more
than one half judge highway access as good. Fully 90 percent of the urban
firms rate access to these facilities as good. Those respondents located
within 20 miles of an interstate or four-lane highway generally consider
accessibility to them to be good. There is no significant difference between
rural and urban respondents’ perceived access to rail, intermodal, and
barge transportation.

The fundamental concern or issue with accessibility is its impact on the
firm’s transportation costs. Respondents who do not view access as good
were asked to indicate how significantly this lack of access increases their
transportation costs. A sizable majority of these respondents report no
impact at all from lack of good access to rail (70 percent), barge (90
percent), or intermodal transportation (60 percent). About one fifth
indicate that fack of good access to rail and intermodal has “a little” impact
on their transportation costs, while only about five percent report the
impact to be considerable. There are no differences between the views of
rural and urban firms regarding transportation cost impacts with respect to
a lack of good access to rail, barge, or intermodal transportation service.

The impact of highway access on transportation costs is more significant
for a greater number of respondents. A lack of good access to interstates
is deemed to have some impact on costs for approximately 70 percent of
rural facilities and 20 percent of urban facilities, respectively. The results
are similar for a lack of good access to four-lane highways (about 60
percent and 15 percent, respectively). Furthermore, there is an inverse
relationship between access to interstate and four-lane highways and the

3 intermodal freight shipment involves several different modes, such as trucking, rail, and
ocean vessels. See the discussion later in this chapter.
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perceived competitive position of the firm. That is, a lack of good access
is thoughtto adversely affectafirm’s competitive position. The overwhelming
majority of respondents, however, indicate that this lack of good access
does not create particularly serious problems.

Choice of carriers. Respondents were asked to indicate whether they have
an acceptable selection among transportation carriers for the modes they
use. Carrier selection for truck and air freight shippers (both rural and urban)
is extremely high: well over 90 percent of the users report an acceptable
level of choice. In particular, the number of motor carrier alternatives is
viewed very positively, with only five of the 228 truck shippers expressing
dissatisfaction with the choices available. Additionally, nearly 80 percent
of intermodal users report an acceptable selection of carriers.

Commercial air passenger carrier alternatives are viewed quite favorably:
more than two thirds of respondent users indicate an acceptable level of
choice. A larger percentage of urban users (almost 80 percent) than rural
users (about 60 percent) expresses satisfaction.

Rail and barge carrier selection is not viewed nearly as favorably by current
users of these two modes. Slightly less than one half of all respondents
believe they have an acceptable selection among railroads, with rural
users being somewhat less satisfied than urban users. While almost 60
percent of barge users report an acceptable selection among carriers, a
much larger percentage of urban users (over 75 percent) than rural users
(40 percent) believe this to be the case.

Quality of transportation service. Just as important as access to
transportation is the quality of service provided by carriers. While the
caliber of management plays a prominent role in a carrier’s service
performance, public policy (e.g., maintenance of transportation facilities
or economic regulation) may also impact the ability of transportation firms
to meet the needs of their shippers. Survey respondents were asked to
assessthe impactof their carriers’ service performance on their competitive
position. There is an extensive body of literature on service quality that
addresses the relative importance of various dimensions or components of
service.* Five of the more important carrier service components identified
in the literature were selected for evaluation: cost, travel time, on-time
delivery, loss or damage, and service responsiveness.

4 See, for example: Bardi, Bagchi, and Raghunathan (1989); Coulter etal. (1989); McGinnis
(1990); and Vorhies, Allen, and Crum (1991).
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e  Cost, of course, is a key factor in mode and carrier selection
because it directly affects a shipper’s competitiveness. Following
federal deregulation of railroads and the trucking industry in the
late 1970s and early 1980s, the importance of transportation cost
differentials has grown.

e Travel time is important because of its effects on customer service
and inventory costs. Particularly in the case of expensive products
like large machinery or electrical components, inventory costs
can become significant if transit times are long. Inventory costs
are much less of a concern in the case of comparatively low value,
bulk goods like grain or coal.

e On-time delivery has grown dramatically in importance over the
past decade. Just-in-time (JIT) manufacturing has become a major
feature of industrial strategy here and in other nations (Raia 1990).
By acquiring components a very shorttime before they are needed
in the manufacturing process, inventory costs can be held to a
minimum.® For JIT manufacturing to be successful, however,
there must be great certainty as to the arrival time of components.
Even a low-cost transportation mode is not compatible with JIT
manufacturing if it cannot assure on-time delivery.

e Two other service components are service responsiveness and
loss or damage. Service responsiveness refers to the ability of a
carrier to meet the specific and unique needs of its shipper
customer. Minimizing loss or damage is important both in
ensuring that adequate inputs arrive at a plant and that customers
receive products which are in good condition.

Figure 7—3 shows how users of the several modes evaluated their
performance with respect to five service components. For each mode,
respondents were asked to rate how each service component affects their
competitive position. Cost is viewed as helpful in the cases of rail, barge,
and trucking, with almost 40 percent of those responding saying that the
cost of these modes helps them to be competitive. On the other hand, 45
percentof those using trucking feel that its cost hurts their competitiveness.
Only air freight evokes a stronger expression of concern over cost.

Travel time behaves in an almost opposite manner. The speed of air freight
is thought to help 59 percent of its users; trucking also is highly regarded
in terms of travel time. Rail receives the least favorable assessment in terms

> Several farge manufacturers in lowa have indicated to the study team that they currently
use JIT manufacturing windows as short as three hours. If a critical component arrives more
than three hours late, an entire assembly line may have to be shut down.
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Figure 7-3. Distribution of responses regarding how service components
of various modes affect competitive position

of travel time: 63 percent of those responding feel that its comparative
slowness hurts their competitiveness. The fact that a relatively small
number of industrial barge users generally do not see the long travel times
of barge tows in a negative light suggests that they are using this mode to
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ship low value, bulk goods for which inventory costs are not much of a
problem.

The ability of trucking and air freight to deliver goods on time is evaluated
as helping the competitive position of responding facilities; however, rail’s
ability to deliver goods on time is evaluated by a majority of respondents
as hurting it. Given the growing importance of on-time delivery in modern
logistics, it is significant that 64 percent of those responding feel that
trucking helps their competitiveness because of its ability to deliver goods
on time. Perhaps this helps to explain the fact that over 80 percent of the
goods shipped to and from most of the facilities represented in this survey
are carried by truck. Service responsiveness follows a similar pattern as on-
time delivery, further strengthening the favorable reviews given to trucking
and air freight. Loss or damage rates are seen as equally problematic by
firms shipping by truck as by rail.

Respondents were asked whether, on balance, transportation creates a
competitive advantage, competitive disadvantage, or neither for their
facility. Forty-three percent of the respondents say that the transportation
services they consume help to create a competitive advantage, 38 percent
see it as creating neither an advantage nor a disadvantage, and only 19
percent maintain that transportation creates a competitive disadvantage.

Respondents were also asked to indicate which specific transportation
system characteristics give their facility either a competitive advantage or
disadvantage. As Table 7—2 shows, the total response was very favorable
toward nearly all transportation system factors, but a larger percentage of
urban than rural shippers responded favorably in every case. Among both
rural and urban shippers, the availability of different transportation modes,
a choice of transportation carriers, and lowa’s primary road system are
most often seen as fostering a competitive advantage.

General transportation issues

In the final section of the survey, respondents were asked for their views
on a series of trends in transportation practices and on various public
policy issues. A subset of the statements regarding transportation and
industrial practices with which they could agree or disagree is presented
in Figure 7—4. The statements have been ranked based on the percentage
of respondents who strongly agree with them. Significantly, the strongest
agreement is with the statement that on-time delivery for shipments will
be as important as travel time itself; about three fourths of the respondents
strongly agreed with it. Next most strongly agreed with was the statement
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Table 7-2. Aspects of transportation service seen as competitive advantages
(by rural and urban respondents)

Rural Urban
Percent who Percent who
see aspect as see aspect as
Number of competitive Number of competitive
Aspect respondents advantage respondents advantage
Interstate highways 109 67 76 86
Secondary roads 49 71 46 83
Primary roads 94 79 66 91
Access to waterways 13 31 18 72
Choice of carriers 130 85 82 90
Different modes 85 79 70 91
Rail service 50 62 46 74
Air freight service 79 75 58 88

Note: Respondents were asked to rate each aspect as either a competitive advantage or
competitive disadvantage.

that reliability will be emphasized as a measure of transportation service
quality. Strong agreement with the statement that industries will “pull”
goods from suppliers shows the emerging importance of JIT processes.
That is, receiving industries will dictate the rate at which goods are
obtained, rather than accepting them when the supplier is able to send
them.,

Other transportation and industrial practice statements were included in
the questionnaire, as were several statements related to public policy
choices. Because these statements pertain to topics addressed in other
chapters, the responses to them are examined in context. The message
contained in Figure 7—4 is unmistakable, though: for manufacturing and
warehousing facilities in lowa to be competitive in future years, reliable,
cost-effective freight transportation will be a necessity.

TRUCKING IN IOWA

The survey of 234 shipping facilities within the state of lowa has attested
to the important role played by trucking in lowa. According to Reebie
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Global logistics will become
increasingly important.
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Figure 7—4. Assessment of possible changes in
transportation and industrial practices

* Question reversed from original in survey. See appendix for original wording (question 25).

Associates (cited in lowa Motor Truck Association 1991, p. 11), 38,664,567
tons of manufactured goods left lowa and 34,287,422 tons were shipped
to the state via truck in 1987. Together, these tonnages constitute 72.9
percent of all manufactured freight moved by all modes.

Trucking, lowa’s dominant mode of freight movement, is undergoing
significant change due to several forces. Federal deregulation of the motor
carrier industry in 1980 has spurred a major restructuring. Technology is
advancing rapidly in terms of vehicles themselves as well as electronic
devices that improve efficiency and allow different types of user charges
to be levied. Policy debates continue regarding the appropriate level of
user charges for trucks, as well as how these charges should be collected.
Some of the more pressing of these issues are discussed in turn, along with
policy choices.
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