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Disclaimer

The contents of this report reflect the views of the authors, who are responsible for the facts and
the accuracy of the information presented herein. This document is disseminated under the sponsorship
of the Department of Transportation, University Transportation Centers Program and the United States

Department of Agriculture in the interest of information exchange. The U.S. Government assumes no
liability for the contents or use thereof.
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INTRODUCTION

The United States-Canada Free Trade Agreement, the North American Free Trade Agreement,
the General Agreement on Tariffs and Trade, Canadian ownership of United States rail infrastructure,
United States investment in Canadian and Mexican rail, all are evidence of the move toward a
synthesized North American system for marketing grain in the world market. As this region’s agriculture
industry seeks further efficiencies, the migration toward a bordérless North American grain marketing
system may be encouraged or discouraged by regulatory and economic forces. If the impetus to gain
efficiencies in the System continues to support greater coordination within the North American marketing
system, there are implications for the infrastructure and market structure for both U.S. and Canadian
producers.

For agriculture in the upper plains region of the United States, it seems deregulation of the rail
industry initiated the compendium of change, including a move toward unit-train rail shipments,
rationalization of the elevator and rail systems, and the emergence of the short-line rail industry.
Procurement efficiencies have allowed producers the opportunity to deliver competitively priced
products.

Canadian agriculture has begun to position itself to recognize some of these same efficiencies.
The re-positioning is the focus of this project. To allow United States agricultural producers to be pro-
active in their market, it is important to understand how changes in Canadian infrastructure and
marketing may impact the grain marketing system and how these countries compete or interact in the

market.



Background

In marketing grain, the initial process is procurement. This segment encompasses the farm to the
local market segment of the grain supply chain. The procurement process for the Prairie Province’s grain
industry is similar to that of the north central United States, in that both regions utilize a country elevator
system, branch-line rail network, and local road system to draw grain from a vast number of producers to
local elevators for shipment to terminal markets. The Canadian system distinguishes itself, though, in the
role that its provincial and federal governments play. This role is especially prevalent in wheat
procurement because the government sanctioned Canadian Wheat Board is the sole marketer of wheat
produced in the Prairie Provinces.

As illustrated in Table 1, the United States and Canada have vast resources invested in their grain
proc.urement infrastructure. The rationalization of these resources is a dynamic process, allowing these
countries to adapt their gathering and marketing processes to best serve their customers in both domestic

and international markets.



Table 1. Profile of Canadian and United States Grain Procurement Resources
Prairie
United States North Dakota Canada* Provinces* | Saskatchewan*
# of Elevators 10,717 * 482" 1,199 © 1,193 656 ©
Total Capacity 8,085bbu. 250 m bu. 6,500,610 6,455,320 3,545,040
rated off-farm tonnes © tonnes © tonnes
storage
Turnover 2.41¢ 50¢
Total Class 1 125,072 ¢ 3,263 ¢ 31,164 “kn 10,913 f kn 3,712 f kn
Track Miles 1,563 & (mainline) (mainline) (mainline)
(mainline) 21,206 * kn
2,483 ¢ (branchline)
(branchline)
Short Line 45,361 ¢ 1,276%
Miles

*Primary Elevators

September 1996.

*.U.S. Department of Agriculture, National Agricultural Statistics Service. “Grain Stocks.” pp. 29. Washington, D.C., January 1997.

*. 1997 Directory, Licensed and Bonded Country Elevators in North Dakota. pp. 173. North Dakota Grain Dealers Association, Fargo, 1997.
°. Canadian Grains Council. Statistical Handbook 96, Winnipeg, Manitoba, 1996.
! Andreson, Scott and Kimberly Vachal. “Annual North Dakota Elevator Marketing Report, 1995-96.” UGPTI Publication No. 110. Upper
Great Plains Transportation Institute, North Dakota State University, Fargo, August 1996.
“. Policy, Legislation, and Economics Department, Railroad Facts, 1996 Edition, Association of American Railroads, Washington, D.C.,

! Statistics Canada, Rail in Canada 1994, Ottawa, Ontario, December 1995.
¢ North Dakota Department of Transportation. North Dakota Transportation Fact Book 1996, Bismarck, December 1996.

Agricultural producers in the northern plains region of the United States and the Canadian Prairie
Provinces are important export wheat suppliers, accounting for more than half of the world wheat and
wheat flour exports between 1984/85 and 1994/95 (Table 2). Their proximity, wheat types produced,
and export facility locations make the United States and Canada competitors in the world markets and in
each other’s domestic markets. The wheat types grown in the north central United States and Canadian
Prairie Provinces are hard red spring (HRS) and durum. The United States and Canada account for
virtually all the world HRS wheat and have a limited number of competitors in the durum export market.

These wheat types are unique in their characteristics. HRS wheat is milled into a flour that is typified by




high protein and strong gluten. It is used in products such as frozen dough, pizza crust, and bagels.

Durum wheat is milled into semolina, a primary ingredient in pasta products.

Table2.  Export Volumes for Wheat

Wheat & Wheat Flour
— Avg tonnes, 1984/85 to 1994/95 —

Argentina 4,535

5%
Australia 12,850

14%
Canada 18,574

20%
European Union 19,208

21%
United States 33,084

36%
Total 92,970

Source: Food and Agricultural Organization of the United Nations

Beyond export volumes of HRS wheat and durum, disposition ratios provide a means for
comparing the relative importance, and thus, the potential influences of domestic and export market
demand for transportation and marketing systems in each country. As illustrated in Table 3, the export
market for all wheat is relatively more important to Canada than to the United States. Canada depends on
the export market for 68 and 77 percent of its wheat and durum wheat sales, respectively. The United
States has varying degrees of dependence on the export market for its wheat types. Domestic use of
durum is relatively important compared to the domestic market for HRS wheat. On average, the domestic
market consumed about 44 percent of average annual durum use over the past decade. While this strong
domestic market is positive for U.S. producers, it makes the country a primary target for other durum
exporters. For United States hard red spring wheat, the situation is tied more closely to world market
export supply and import demand. Export sales of hard red spring wheat account for more than half of

the average annual sales during the past decade.



Table 3.  Disposition Ratios for Wheat and Durum Wheat, 1984/85 to 1993/94

Wheat
(other than Durum) ~ HRS Wheat DurumWheat
Canada United States Canada United States
-------- 1,000 Tonnes T
Production 22,864 12,600 3,850 2,564
Domestic Use 6,231 6,327 863 1,718
Exports 12,976 7,091 2,841 1,364
Exports as % of Total Use 68% 53% 77% 44%

Source: Canadian Grains Council; North Dakota Wheat Commission

Thus, as the number of competitors and the scope of substitutes is limited for HRS and durum
wheats, the market interaction of these countries directly affects the world market for these products.
Wheat production and disappearance data for the north central plains region of the United States and the
Prairie Provinces of Canada illustrates the importance of a strong grain procurement and marketing
system. The livelihood of producers in these regions depends on their ability to reach both domestic and

export markets with competitively priced products.

Report Overview
The balance of this report will examine the experiences U.S. production agriculture has had with
deregulation of the transportation industry. It will highlight the evolution of the procurement segment of
grain marketing, concentrating on the wheat origination region, as it is an important export commodity
for both the Prairie Provinces in Canada and the upper plains region of the United States. First, an
overview of the evolution of the grain procurement infrastructure and transportation industry in the
United States will be provided. The Canadian system will then be viewed in a context of how it is poised

for change.



U.S. EXPERIENCE WITH TRANSPORTATION DEREGULATION
IN GRAIN PROCUREMENT AND TRANSPORTATION

In examining the potential changes occurring in the Canadian grain transportation and
procurement system, it is useful to review the state of the U.S. grain transportation and procurement
system prior to regulatory reform and the ensuing changes resulting from deregulation. Although there
were many differences in the pre-reform state of the U.S. system compared to the current Canadian
system, there also were similarities. Moreover, in an increasingly competitive global market, the eventual
transformation of the Canadian procurement and transportation system to a less-regulated state is likely.
History

Prior to the regulatory reform in the United States, the grain procurement and marketing system
was essentially unregulated, while the grain transportation system was heavily regulated. The heavy
regulation of the transportation industries created an encumbrance for both shippers and transportation
providers. Industry analysts identified substantial societal welfare losses resulting from the continued
regulation of the transportation industries. In fact, Friedlaender (1969) and Moore (1972) estimated that
the welfare losses resulting from surface freight regulation were between $1.7 and $2.4 billion. They
identified three types of problems resulting from transport regulation. These included (1) the inefficient
operation of the various modes (rail and trucking), (2) a shift of traffic to the less efficient mode due to
regulatory rate structures, and (3) freight rates so high that some potential shipments were lost.

Because grains are low-valued, bulky commodities and because of the long distances from
producing regions in the upper great plains to major terminal markets, rail is often the most efficient
mode for transporting grain. Thus, rail regulatory reform that has occurred in the United States has had a
large impact on U.S. grain shippers. For this reason, U.S. railroad deregulation is highlighted in detail.

In the early 1970s, with the nation facing the imminent bankruptcy of six of its major railroads,

the poor health of the U.S. railroad industry became apparent to all. Rail’s share of intercity freight ton-



miles had dropped to 39.8 percent in 1970 from a high of nearly 75 percent of freight ton-miles in 1929
(AAR, 1996). Further, return on investment in the railroad industry hovered between 1.7 and 2.7 percent
throughout the 1970s, compared to much higher returns in other industries (AAR, 1996). Finally, the
U.S. Department of Transportation (USDOT) indicated in a 1978 report that more than $4 billion worth
of deferred maintenance and delayed capital expenditures had been accumulated by Class I railroads by
1976 (General Accounting Office, 1990). Financial statistics such as these turned the nation’s attention to
railroads in the 1970s.

It was argued that the heavy regulations placed on railroads were responsible for many of these
problems. The USDOT compiled a list of regulatory policies that it believed were responsible for the
problems. These included (1) lengthy abandonment hearings, forcing rail carriers to operate on lines that
were not profitable, (2) a lack of flexibility in rate making, discouraging innovation in pricing and
service, which resulted in lost traffic to competing modes, (3) lengthy merger proceedings, slowing down
some of the eventual cost savings from such mergers, and (4) prohibition of joint usage of track, leading
to service duplication and high costs. Other problems in the industry that appeared to be the result of
regulation included inflexible management, outdated operating procedures, and a lack of intermodalism
and innovation in the industry. The following paragraphs will highlight the regulatory changes occurring
in the industry and include a review of the impacts of railroad deregulation in the United States. Next,
models that show the characteristics of areas where grain elevator and rail rationalization have occurred
in the United States will be presented. The rationalization model will provide insight into the potential
nature of the Canadian grain transportation and marketing system in the event of their deregulation.

There have been two major changes in the regulation of U.S. railroads since 1975. These include
the Railroad Revitalization and Regulatory Reform Act (4-R Act) of 1976 and the Staggers Rail Act of
1980. The 4-R Act, which was aimed at restoring the financial viability of the U.S. rail system, had three

major provisions, including (1) allowing the Interstate Commerce Commission (ICC) to regulate only the



rates where market dominance exists, (2) allowing railroads exemption from regulation on services where
it is not considered necessary for transportation policy, represents an undue burden, and serves little
useful purpose, and (3) directing the ICC to determine standards for determining revenue adequacy
(General Accounting Office, 1990). Although the reforms made by the 4-R Act were useful, the rail
industry continued its decline. This stimulated a push to further deregulate the industry, culminating in
the passage of the Staggers Rail Act of 1980. In the Staggers Act, Congress (1) directed the ICC to
consider revenue adequacy in setting maximum reasonable rate standards, (2) restricted rate bureaus to
collective rate making on joint movements of goods, (3) permitted automatic adjustments in rates without
challenge, (4) permitted further adjustments for railroads not achieving revenue adequacy, (5) allowed
railroads to enter into confidential contracts with shippers, (6) set time limits on the abandonment and
merger processes, and (7) changed the minimum rate standard to incremental costs (General Accounting
Office, 1990 and National Economic Research Associates, 1986).
Previous Research

Several studies have assessed the impacts of railroad deregulation on railroad rates, railroad
productivity, railroad profitability, rail-line and grain elevator rationalization, and rail union labor. A
number of studies have examined the impacts of railroad deregulation on railroad rates. Studies using
aggregate industry data to assess the direct impacts of deregulation on rail rates have found mixed results.
Boyer (1987) and Bitzan (1994) found slight increases in rail rates, while Barnekov and Kleit (1988)
found a decrease in rates. Studies assessing the direct impacts of deregulation on the rates for specific
commodities also have found mixed impacts. MacDonald (1989) found a decrease in rail grain rates,
while Atkinson and Kerkvliet (1986) found increases in rail coal rates. While the results of the direct
impacts of deregulation on rates have been mixed, most studies have found large reductions in rail rates

resulting from increased lengths of haul, system density, and shipment size. To the extent that



deregulation has increased shipment length and size, and system density, the direct impact of
deregulation understates the negative impact on rates.

Other research on the impacts of railroad deregulation on rates suggests that the impacts have
been asymmetric across commodities and regions. In one of the most comprehensive studies on the
impacts of deregulation on rates, Wilson (1992) found that the initial impacts of deregulation were to
increase rates for some commodities, decrease rates for others, and to leave rail rates for some
commodities unchanged. He found that by 1988, rates on most commodities had decreased as a result of
deregulation.

The effects of deregulation on rail rates have likely varied within commodity segments, but these
relationships have not been addressed in transportation deregulation studies. A switch from a uniform
rate-setting environment to a more flexible rate-setting environment likely produced rate increases in
captive regions and decreases in competitive regions, as sellers are allowed to segment market demand
and price accordingly. In the post-deregulation environment, differential pricing has allowed carriers to
retain competitive traffic, which gains revenues for a portion of common system costs. Consequently, the
result has been lower rates for non-competitive traffic to achieve revenue adequacy.

The impacts of railroad deregulation on railroad productivity also have been well-documented.
The USDOT estimates that the rate of multifactor productivity growth averaged 3.9 percent per year
between 1958 and 1991, while it averaged 4.8 percent between 1979 and 1989 (after deregulation)
(Bureau of Transportation Statistics, USDOT, 1995). Dooley et al. (1991) estimate that prior to railroad
deregulation, productivity growth led to approximately a 1 percent decrease in costs per year. Following
deregulation, the rate of cost reductions resulting from productivity growth ranged from 5 to 7 percent
until the growth rate fell slightly in 1987. Several other studies also have shown similar increases in

productivity.



Another impact of deregulation, that has contributed to productivity gains in the rail industry, is
an acceleration in rail-line abandonment. Prior to deregulation, railroads were forced to operate in many
unprofitable markets. Since deregulation, U.S. railroads have abandoned more than 33,000 miles of rail
line. This trackage represents approximately 18 percent of the total miles of road operated by Class I and
II railroads at the end of 1979. To the extent that shippers have lost rail service, there have been impacts
in terms of increased transportation costs to shippers, highway impacts on surrounding roads, and
economic impacts to communities. However, in many cases, rail abandonment has occurred in
communities with many transportation options or in communities that were declining prior to
abandonment. Moreover, to the extent that rail abandonment has improved carrier viability and
efficiency, other shippers have benefitted.

Just as their has been an acceleration in rail-line abandonment resulting from railroad
deregulation, there also has been an acceleration in grain elevator rationalization. Although unit-train
railroad rates were first introduced for shipping coal on the eastern seaboard in the 1960s, the widespread
use of unit-train rates on grain did not occur until the 1980s. It is likely that the new pricing flexibility
provided by railroad deregulation was a catalyst in a trend toward unit-train shipments. To take
advantage of the new pricing incentives provided for shipping in larger car blocks, grain elevators in the
United States have consolidated. In many cases, subterminal-satellite systems have developed. Small
gathering elevators ship to a large facility to take advantage of shipment savings associated with high
volumes. Vachal (1995) shows that the number of grain elevators in North Dakota has dropped from 589
in 1979 to 484 in 1994. Furthermore, the number of N.D. elevators that are able to handle 50 or more cars
has increased from eight to 112, and the average storage capacity has more than doubled over the same
period.

Railroad profitability also has increased following deregulation. Unlike the regulatory reform

that occurred in other U.S. industries, the deregulation of the railroad industry was pursued primarily for

10



the benefit of the industry. Bitzan (1994) estimates that railroad return on investment has increased by
more than 2 percent as a result of deregulation. Given the large productivity gains and increased pricing
flexibility provided by deregulation, this result is not surprising.

Finally, studies showing the impacts that deregulation has had on railroad labor earnings and
employment have been mixed. Hendricks (1994) and Bitzan (1997) find that railroad worker earnings
premiums have increased as a result of deregulation, while Talley and Schwartz-Miller (1996) find that
railroad worker earnings have decreased as a result of deregulation and the decrease is not spuriously
related to deregulation. In measuring the employment impacts of railroad deregulation, Hsing and Mixon
(1995) and Bitzan (1997) find sharp decreases resulting from deregulation, while Winston (1993)
reviews evidence that suggests no change occurring in railroad employment from deregulation.

While there are several factors that are dissimilar when comparing the situation in the United
~ States prior to railroad deregulation to the current situation in Canada, there also are some similarities.

Dissimilarities between the current Canadian system and the pre-deregulation U.S. system include: a
lower number of tran‘sportation alternatives available to Canadian shippers than existed in the United
States, a greater degree of regulation of the grain marketing system in Canada compared to that which
‘existed in the United States, and a much smaller commodity mix available to Canadian railroads than
what was available to U.S. railroads. Similarities between the current Canadian system and the pre-
deregulation U.S. system include: a uniform (arbitrary, cost-based) rate structure, a large number of
unprofitable branchlines, a large number of small capacity grain elevators, and unprofitable railroads.
The following sections examine models of branchline and grain elevator rationalization in the United
States. These models will provide insight into the type of areas where rail-line rationalization and grain
elevator rationalization may occur in the Prairie Provinces under the conditions of a less regulated grain

transportation and marketing system.
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Rail-Line Rationalization

One of the results of transportation deregulation in the United States has been an acceleration in
the miles of rail-line rationalization. Prior to deregulation, rail carriers were burdened by lengthy
abandonment hearings, often lasting several years. The Staggers Rail Act (SRA) of 1980 set time limits
on the abandonment process, making it easier for railroads to shed unprofitable rail lines. Abandonment
applications not contested were required to be approved within 45 days, while an overall limit of 255
days was imposed on the entire abandonment process (General Accounting Office, 1990). Since the
passage of the SRA, more than 33,000 miles of rail line have been abandoned in the United States (Table
4, from Bitzan, Honeyman, Tolliver, and Casavant, 1995). This represents approximately 18 percent of
the mileage operated by Class I and II railroads in the United States in 1979. Table 4 also shows that
nearly 70 percent of the miles that were abandoned between 1980 and 1992 were abandoned prior to
1985. This suggests that U.S. railroads were quick to take advantage of the eased restrictions on

abandonment and able to remove rail lines that had been unprofitable for an extended time.
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Table 4. Railroad Abandonment by Filing Date !

Percent of 1980 Class

Year of Miles Actually 1 and II Miles
Filing Miles Requested Miles Granted Abandoned Abandoned
1979 & 1980 9386.53 8127.99 6915.79 3.7
1981 5234.87 4495.96 4091.51 22
1982 2302.90 2051.55 1883.20 1.0
1983 3927.32 3326.59 3134.08 1.7
1984 5162.89 4778.15 4105.92 22
1985 3270.54 2906.24 2724.05 1.5
1986 2445 .82 2050.74 1866.52 1.0
1987 2307.96 2200.65 1827.79 1.0
1988 3009.04 2609.78 2031.56 1.1
1989 1713.94 1380.12 1289.43 0.7
1990 1834.83 1683.43 1457.29 0.8
1991 1926.80 1844.29 1608.90 0.9
1992 325.58 260.65 260.65 0.1
1979-1992 42,849.0 37,716.1 33,196.7 17.7

Rail-Line Abandonment Model
This section of the study presents a statistical model to explain the characteristics of areas where
railroad abandonment is most likely to occur. The model was developed by Bitzan, Honeyman, Tolliver,
and Casavant (1995) from a nationwide U.S. database on rail lines abandoned by county between 1980
and 1992. The model is presented here because of its relevance to the potential changes taking place in
the current Canadian rail system. Although there are distinct differences between the Canadian and U.S.

transportation systems, some insight into potential Prairie Province changes may be gained, because the

'The rail abandonment database contains rail abandonments where decisions were granted after
January 1, 1980 and were filed before March 27, 1992.
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characteristics for likely/unlikely abandonment areas may be similar for the two systems. Thus, the
model will provide an understanding of the areas in the Prairie Provinces that are most at risk for losing
rail service.

Clearly, the incidence of rail abandonment is reflective of unprofitable rail lines. However, other
factors are likely to influence the railroad's decision to abandon a rail line, and the probability that the
railroad's decision will be approved. These factors include the political environment at the time of
abandonment, and in the region, the strength of shipper opposition to the abandonment and the potential
for future profits on the rail line. To gain insight into some of the factors that may influence the
probability that a rail line will be abandoned, a simple logistic model of the proportion of miles
abandoned by county is formulated.

Model Definition

This model will show the importance of underlying factors in determining the incidence of
abandonment and may serve as a predictor of rail abandonment, in the absence of detailed revenue and
cost data. The log-odds proportion of rail lines abandoned by county can be estimated by a vector of
variables affecting the demand for rail service. These variables include lagged values of the distance of
the county center from barge-loading facilities, the density of the rail network in the county, the total
value of agricultural and manufacturing shipments made out of the county per mile of railroad, the
proportional change in the population of the county, and the proportion of total shipments that are
manufacturing shipments. The proportion of shipments that are manufacturing also will affect the cost of

serving particular areas. Specifically, the following model is used:

( PCTMAB )
In| =222

L—PCTMAB, — ¥, + ¥, BDIST,, | + $,RLDENS,, , + y MIGR,, , + ,SHIPPR,, , +

it

1]J6MFGPRPU_1 +E, Ut At
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where:

I

t

PCTMAB

BDIST

RLDENS

MIGR

SHIPPR

MFGPRP

L

Il

i

i

county
year
proportion of rail miles abandoned in the county for the year

average straight line distance to the nearest barge-loading facility from
the state where the county is located

density of the rail network in the county (miles of road per square mile)

proportional change in population from five years before the current year
for the county

total value of agricultural and manufacturing shipments per mile of
railroad in the year for the county

proportion of the value of shipments that is from manufactured products
for the year and county

error term due to county effects

error term due to time effects

This model is estimated using the pooled time-series/cross-sectional data set of U.S. counties

between 1980 and 1991%. The model is estimated as an error components model, where the intercept

term is allowed to vary over time and over counties®. In the error-components model, the county and time

effects are random variables. Thus, the error term has three components: one component that is the

normal error term, one component due to time effects, and one component due to county effects.

The log-odds model is likely to provide a better fit than a linear model. The log-odds model also

provides results consistent with intuition, as it will not predict that more than 100 percent or less than 0

?Only those counties that had rail lines in 1980 are included in the sample.
31992 abandonments are not included since the full year of data is not available.

*Variance components are estimated by the method suggested by Fuller and Battese (1974).
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percent of the county’s miles will be abandoned. On the other hand, the linear model may predict that
more than 100 percent or less than 0 percent of a county’s miles will be abandoned.

In this model, lagged values are used to avoid problems with endogeneity of right-hand side
variables. If the characteristics were present prior to the filing of the abandonment petition, it is safe to
say that these characteristics were not caused by the abandonment’. In the estimation, the density of rail
coverage is expected to have a positive sign, a priori. Counties that are more densely covered by rail
lines are likely to have duplication of service and thus, are more likely to have abandonments. The
distance from barge-loading facilities is expected to have a negative sign, as a greater distance from barge
facilities suggests less transportation competition. The proportional population change from the previous
five years also is expected to have a negative sign, a priori. If population growth serves as a proxy for
changes in economic prosperity, then an increase in population growth would suggest that abandonment
is less likely.

Total shipments per mile should have a negative influence on rail abandonment, as fixed costs
per mile are spread over more shipments. The proportion of county shipments attributed to
manufacturing are expected to positively impact rail abandonment. Rail has an inherent advantage in
hauling bulky, low-value commodities. Therefore, as manufactured goods account for a relatively larger
share of the traffic originated from a county, rail abandonment is more likely.

Model Results

Model results are presented in Table 5. In this estimation, all the variables have the expected

signs, and nearly all are significant at the 5 percent level. The estimation shows that transportation

competitiveness is an important determinant of the proportion of miles that are

*However, if the railroad has made a conscious decision to downgrade the line prior to its filing,
it is possible that this decision has influenced right-hand side variables. Thus, some simultaneity bias
may still exist in the model. Nonetheless, data regarding rail-line downgrading prior to abandonment is
not available.
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abandoned in a county, as is evident by the statistically significant effects of distance from barge loading
facilities (BDIST) and the density of rail coverage (RLDENS). This estimation also

provides support for the notion that at least some abandonments are endogenous with respect to the
economic conditions of the county, as suggested by the negative and significant sign on the proportional

change in population.

Table 5. Error Components Estimation of In (pctmab/1-pctmab)

Variable Parameter Estimate t-ratio
Intercept -8.8228 102.00
BDIST -0.0003 3.21
RLDENS 2.1999 16.98
MIGR -0.6333 4.78
SHIPPR -0.0000004 1.19
MFGPRP 0.0583 1.60
# of observations =34,278
Implications

Although this estimation was developed with U.S. data, it sets a precedent for discussing the
potential changes in the Prairie Province rail system if deregulation of the Canadian grain transportation
and marketing systems occurs. The importance of transportation competitiveness in determining the
proportion of an area’s rail lines abandoned suggests that the parts of the Prairie Provinces likely to
experience the heaviest abandonment are those in close proximity to the U.S. rail and highway systems
and those with a large number of branch lines. The areas of the Prairie Provinces that currently are
experiencing economic and population declines and areas with less dense grain production are also more

prone to experience large amounts of rail abandonment.
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One option for continuing rail service on light-density branchlines is short-line operation. The
U.S. experience also has shown that short-line railroads often have been able to operate profitably over
low-density rail lines, where previous Class I operation was not profitable. Savings in labor costs, capital
costs, and maintenance of way costs have allowed short-line operators to realize profits on many such
lines in the United States. However, just as railroad abandonment is more likely to occur in transportation
competitive areas, short-line operations are less likely to be successful in transportation competitive
areas. Thus, it is likely that in the most transportation competitive areas of the Prairie Provinces, the
preponderance of unprofitable light-density lines will be abandoned, rather than operated by short lines.
Moreover, to the extent that province-specific successor rights laws for labor remain in place, short-line

operations of light-density lines in such provinces are likely to be limited.

Grain Elevator Rationalization

Since the widespread introduction of multi-car and trainload rates on grain, the U.S. grain
elevator system has consolidated into a smaller number of high capacity train-loading facilities. In North
Dakota alone, the number of licensed grain elevators has declined by nearly 18 percent, and the average
storage capacity has more than doubled since 1979. This section of the study presents a model of grain
elevator survival time to show the types of factors that influence elevator rationalization and
consolidation.

As in the abandonment model presented in the previous section, differences in the Canadian and
U.S. grain transportation and marketing systems are likely to create differences in the magnitude of the
impacts of various factors on elevator rationalization. Nonetheless, the factors influencing elevator

rationalization and the direction of their influence are likely to be similar between the two systems.
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Model Definition

This study uses data on North Dakota grain elevators operating in 1987 to estimate an
accelerated failure time model. This model allows us to identify characteristics that contribute to elevator
sustainability. A model of North Dakota is used because of the many similarities between the state and
the Prairie Provinces, and because of data availability. The accelerated failure time (AFT) model

estimates the log of existence time as a function of the explanatory variables:

InT, = B, + Byx,; +..+ Px; + O€,

where: T, = time from start of study period to closing time for elevator I
X; = explanatory variable j for elevator I
€ = random error term

Specifically, the time between the beginning period (1987) and the time a grain elevator closes is
hypothesized to be a function of several factors, including the storage capacity of the elevator, the types
of services provided by the elevator, the diversity of products handled by the elevator, the number of
bushels handled by the elevator, the amount of grain handled per elevator in the county, the proportion of
the elevator’s shipments made by truck, and whether the elevator is owned by a large grain company or

independently owned. The specific functional form is as follows:

InT, = B, + B,CAPAC, + B,SERV, + p,CONC, + B,BUSHELS, + B,BUSHPE, +

B,TRKPCT, + B,LGCOMP, + o€,

where: CAPAC, storage capacity of elevator I in bushels

SERV, = number of extra services provided (e.g. seed, fertilizer)

CONC, = concentration index for the diversity of grains handled (1 = one
grain only, 0 = wide diversity in grains handled)

BUSHELS, = bushels of grain handled by the elevator
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BUSHPE, average bushels of grain handled by the elevators in the county
TRKPCT; = proportion of the elevator’s grain shipped by truck
LGCOMP, = dummy variable for elevators owned by large grain companies (1=yes,
0=no)

In this model, elevator capacity, number of extra services provided, bushels handled, and average
bushels handled by county elevators are expected to have positive signs, while the grain concentration
index, proportion of an elevator’s grain shipped by truck, and the dummy variable for elevators owned by
large companies are expected to have negative signs, a priori. Elevator storage capacity is expected to
have a positive sign because of its expected negative impact on grain handling costs. To the extent that
grain elevators realize economies of size in grain handling and volume discounts through large
shipmeﬁts, larger capacity elevators are expected to realize lower per bushel costs and thus, have a longer
survival time, hdlding other factors constant. The number of extra services provided is expected to have a
positive sign for the same reason that the grain concentration index is expected to have a negative sign in

“this estimation. The wider the range of products and services provided by a particular grain elevator, the
less susceptible the elevator will be to the reductions in the demand for a particular type of grain or
service. Bushels handled are expected to have a positive sign due to economies of utilization realized by
grain elevators. The greater the turnover experienced by a given grain elevator, the lower the per unit
costs. Average bushels handled by elevators in the county are expected to have a positive sign, as a
greater number of bushels per elevator in the county suggests less potential for cross-country
competition. The proportion of an elevator’s shipments handled by truck is expected to have a negative

_sign, because elevators that are more reliant on truc'king for transporting their grain are likely to pay
higher transportation costs per ton-mile and may not have access to high-end markets. Finally, the

dummy variable for large company ownership is expected to have a negative sign, since large grain

20



companies are likely to have better access to information, more resources available for consolidating, and
less loyalty from the local community.

Before estimating this model, it should be mentioned that there is one unique characteristic about
these data, when compared to data typically experienced in statistical analysis. For many grain elevators,
the time between the start of the study period and the closing period is not observed. That is, many of the
elevators in existence in 1987 are still in existence today. This problem, known as right censoring,
_presents special statistical problems that cannot be dealt with adequately through ordinary least squares
estimation. Thus, the model is estimated using maximum likelihood techniques. Maximum likelihood
estimation uses the basic principle of maximizing the likelihood of observing the various failure times
given tﬁe values bf the explanatory variables. It consists of two steps: (1) constructing a likelihood
function - choosing an appropriate distribution for the dependent variable and an appropriate functional
form, and (2) maximization of the likelihood function.

To examine the appropriate distribution for the dependent variable (years before closing),
likelihood ratio tests are performed by estimating models with several distributions. Since the Weibull,
exponential, and log-normal distributions are all nested in the generalized gamma distribution, each can
be expressed as the generalized gamma with certain restrictions imposed. The appropriateness of the
various distributions are then tested by performing the likelihood ratio test on the various restrictions
imposed. Table 6 shows the likelihood ratio tests for each distribution. As the likelihood ratio tests show,
the exponential and Weibull distributions are significantly different from the more general Gamma
distribution. The log-normal model is not significantly different from the Gamma distribution. This
suggests that the error term is distributed normally, has a constant variance, and is independent across

observations.
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Table 6. Likelihood Ratio Tests for the Appropriate Distribution

Likelihood Ratio Chi-Square Test Test Statistic
Exponential vs. Generalized Gamma 16.01*
Weibull vs. Generalized Gamma 10.07*
Log-Normal vs. Generalized Gamma 2.11

*significant at the 1 percent level

Model Results

Table 7 presents the results of the estimation of the accelerated failure time model for North
Dakota grain elevators. As the table shows, all the variables have signs that are consistent with prior
expectations, and four out of the seven are significant at conventional levels. To interpret the coefficient
estimates for 1-0 variables, we take e” to get the estimated ratio of the expected survival times of each
group. Thus, the parameter estimate for LGCOMP shows the expected survival time for elevators owned
by large companies to be 40 percent of those that are individually owned, when controlling for other
factors. The parameter estimate for CAPAC suggests that each additional bushel of storage capacity
increases survival time by .12 percent, when holding other factors constant. The parameter estimate for
CONC suggests that increasing the concentration index for grains handled from 0 to 1 decreases survival
time by more than 60 percent, when holding other factors constant. Lastly, the parameter estimate for
BUSHELS suggests that increasing the yearly number of bushels handled by 1,000 increases survival

time by .06 percent, when holding other factors constant.

22



Table 7. AFT Estimation of ND Grain Elevator Survival Time

Variable Parameter Estimate Chi-Square Statistic
Intercept 3.3227 59.39%
CAPAC 0.0012 5.56**
SERV 0.00002 0.52
CONC -0.9725 6.45%*
BUSHELS 0.0000006 10.65*
BUSHPE 0.0000001 0.25
TRKPCT -0.1398 0.28
LGCOMP -0.9079 11.34%*

Scale Parameter = 1.2563
Likelihood Ratio Chi-Square Test for Joint Significance of All Independent Variables = 185.30*
Log Likelihood = -222.7589
*significant at the 1 percent level
**significant at the 5 percent level

As the Canadian elevator industry is just beginning its quest for efficiencies in a less-regulated

market, insight into the evolution of the N.D. elevator industry may be valuable. However, the continued

dominant role of the Canadian Wheat Board in originating and distributing grain will continue to drive

change in the grain procurement system.
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CANADIAN GRAIN PROCUREMENT AND TRANSPORTATION

“The Canadian system is approximately 20 years behind the grain movement system now
operating in the United States. Deregulation started in the United States with the Staggers Act of 1980,
but significant changes in Canada are not expected until the year 2000 (Wallace, 1997).” In comparison
to its U.S. counterpart, the Canadian government is still heavily involved in the fundamental components
of its grain procurement system. This control of grain marketing from procurement to export has allowed
Canada to differentiate itself in a competitive world grain market. Over recent years, however, the
government budget constraints and public discontent have brought attention to the economic
benefits/costs of this regulated grain marketing system.

History

Canada, as many other major wheat exporters, was forced to take control of its grain marketing
and transportation when World War II closed off sales to Europe and created a world wheat surplus. The
Canadian government established the Canadian Wheat Board in 1935 as a market alternative for western
wheat producers. In 1942, the Canadian Wheat Board was given control of the rail car allocation for
grain. Its power was extended in 1943, when the government of Canada established that the Wheat Board
would be the single marketer of western Canadian wheat, as a means of stabilizing prices and supply.

The Canadian government provided mainline upgrades and some elevator rationalization during
the 1970s, in response to concerns about how its grain handling and transportation system .y attect

Canadian success in the growing world wheat trade. The responsibility of allocating
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Canadian Government in Grain Transportation

1885 —— Privately owned CP Railway completed its rail line, extending from Quebec fo Alberta.
1897 Crows Nest Pass Agreement: CP Railway agreed to (1) move flour & grain to the east and settlers to
the west at reduced rates and (2) haul export grains fo Thunder Bay at reduced freight rates (‘Crow
Rates') and (3) extend its rail line from Lethbridge Alberta through Crowsnest Pass to Nelson British
Columbia in exchange for a $3.4 million dollars in financial assistance.
1925 Canadian National Railway was formed and became a Crown Corporation when parliament joined several
insolvent railroads and formed a single railroad.
Railway Act of 1925: Made Crow Rates statutory and extended the rates to the CN. It also
extended the Crow Rates to include export grain and flour moving to Vancouver, Prince Rupert and
Churchill.
Western Grain Transportation Act (WGTA): The WGTA replaced the Crow's Nest Agreement. Under this
1984 ——| Act the federal government provided each railroad with an annual payment, the ‘Crow Gap' payment, to cover
transportation costs of eligible grains from the Prairie provinces fo Thunder Bay, Churchill, Vancouver, and
Prince Rupert. .
\ ° r A ‘“\/'"’
1986 —| Government commltmeht for the WGTA was frézen at $720 m/l/loriper year. Producers were
| responsible for all the costs for the moVement of any | mcremental grain-in.excess of the volume
- |guéranteed in the WGTA. .7 . .. o T ;
; e,
1987 ____| National Transpertat/on Act & Metor Véh/cle Transportat/on Act: TheSe acts Supported the liberal
i government's agenda’s fo deregulate and strengthen{he rail system and lncregse motor carrier
efficiency. o ST L

1993 —— Government reduced the WGTA subsidy to $648 mllhon per year thus produeers were responsible for an
additional 10% of the transportation bill. - s

’W—GovemmenmducemWGTMUbsrdyfto $560 million per year thus producei‘s were responsible for an

' additional 14% of the transportatlon bill, re13\t/ve to the prevrodsyear R
| S
Feb .| The federal government ended the WGTA and its subsidy on mévement of graln byrall As compensation
1995 —=—| $1.6 billion one time payment wds distributed to prairie /dndowners and a $300 mllllon was made
| availablein an adjustment’ fund. l . noA i

May L 1

1995 —— | The federal govemment passed Ieglslat/ n that would effectlvely privatize CNJRa/Iways The offering fo be
‘made in the.international-market.under certain paﬂ/amentaﬂy gurdellnes '

Au I A

1 gg5 WGTA rate subsidies end, produce