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EXECUTIVE SUMMARY 

This report reviews the economic feasibility of a new, privately 
financed, intercity rail passenger service in Texas. It assesses 
the Texas Triangle High Speed Rail study (TTA study), and the two 
technical volumes supporting it, issued by the Texas Turnpike 
Authority in February 1989. The review concentrates on various 
aspects relating to the economics of a privately financed rail 
system, emphasizing issues pertaining to ridership, financing, 
potential economic impacts, and comparisons with other proposed 
high speed rail systems. Less attention is devoted to legal and 
regulatory matters, capital and operating costs, and impacts on 
local governments. The review incorporates numerous studies of 
similar projects in other states, citations for which appear in 
the References Section. 

Brief descriptions of the major findings are presented here. 

Ridership 
The ridership forecasts for 
Speed Rail System contained 
reasonably be anticipated. 
following factors: 

the proposed Texas Triangle High 
in the TTA study are higher than can 
This conclusion is based on the 

o The base population estimates used in the study 
are high. 

o The population projections used in the study are 
optimistic. 

o The estimates of overall intercity travel within 
the corridor require adjustment. 

o Travel growth relative to population cannot be 
expected to be as high as has been projected 
by the study. 

o The portion of overall travel which could be 
captured by the proposed rail system has been 
overestimated. 

The TTA study projects total high speed rail system ridership at 
7.5 million passengers per year in 1998 for the three segments of 
(1) Fort Worth-Dallas to Houston (2) Fort Worth-Dallas to Austin 
and San Antonio and (3) Houston to Austin and San Antonio. This 
projection increases to a total of 19.5 million passengers in 
2015. These estimates yield total system passenger revenue 
estimates equivalent to nearly $225 million in 1998 and $631 
million in 2015. 
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After a detailed review of the TTA projections and other 
ridership evidence, it appears that, while the proposed rail 
system could be expected to attract significant numbers of 
riders, the total system ridership as of 1998 would not exceed 
4.0 million riders, and total ridership for 2015 would be 
approximately 7.4 million. These ridership totals would. produce 
passenger revenues of about $130 million in 1998 and $243 million 
in 2015. As a result, actual revenues in 1998 would be 42 percent 
less, and actual revenues in 2015 would be 61 percent less, than 
the TTA estimates. 

Proiected Employment Impacts 
The economic and employment analyses performed by consultants for 
the Texas Turnpike Authority are based on the assumption that the 
project will be supported with both public and private revenues. 
The economic and employment analyses use data from engineering 
studies performed by two other consultants to the Turnpike 
Authority. Neither the original data or the methodology is 
specified precisely. As a consequence, the original employment 
estimates cannot be verified. 

Additional employment findings: 

o Both construction estimates and multiplier effects 
are overestimated; 

o No estimate of full-time equivalent employees for 
the proposed rail system could be identified. 
Based on several sources of information, an 
estimate was derived by the researchers for 
an employment level of approximately 750 
workers. 

o The tourist-generating ability of the rail project 
is out-of-line with the number of projected 
high speed rail employees. 

o The "value-capturing scenario" presented in the 
TTA study cannot be justified by the 
information presented. 

o Insufficient information is provided in the TTA 
study to substantiate the tax estimates 
described in a single chart, and no provision 
for tax payments is included in the operating 
budget data or elsewhere in the TTA study. 

state-Local Implementation Issues 
Implementation of the high speed rail system would necessitate 
substantial involvement by local, state, and federal agencies as 
well as private sector organizations, associations, interested 
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parties and the public. Important considerations for successful 
implementation would include public/private legal and political 
issues, local government finance concerns, potential government 
services impacts, and land-use problems. 

The proposed high speed rail system would significantly impact a 
variety of land uses in both rural and urban areas. A critical 
consideration for local governments and other political 
subdivisions is how the Texas High Speed Rail Authority, in 
light of its statewide jurisdiction, will maintain the quality of 
life standards, that these public entities are charged to uphold. 

Another significant consequence for the affected local 
governments includes expansion of basic services and 
infrastructure to accommodate the needs of the new rail system. 
In addition, local government officials would need to contend 
with constituents, who may have to endure both the inconveniences 
of a major construction project and additional financial burdens. 

Other Findings 

o On intercity rail corridors in the East and 
Northeast, new economic development 
opportunities have generally not been 
generated by rail stations. Commonly cited 
examples such as Union Station in Washington, 
D.C. are unique situations unlikely to be 
duplicated in Texas. There is no evidence of 
induced development around Metro stations in 
Washington or Bay Area Rapid Transit (BART) 
stations in San Francisco and Oakland. The 
Reading Terminal in Philadelphia is deemed an 
inner-city failure. 

o No strong evidence, and very little data, are 
presented in the TTA volumes, about the 
severity of air congestion and air delays at 
Hobby, Love, Mueller, and San Antonio air 
fields. Nor is there road congestion data 
presented in the TTA study. 

o The projected annual operation and maintenance 
(O&M) costs in the original TTA study are too 
low. Various comparisons suggest the annual 
operating costs would be substantially more 
than estimated in the TTA study. In all 
likelihood, the true O&M figure for the 
proposed Texas route would surpass the TTA 
estimate by a minimum of 50 percent. 
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o In California and the northeastern United states, 
there are existing rail passenger lines, 
strict air emission standards, high 
population densities, congested airports, and 
extensive local transit systems which could 
be linked eventually into a more integrated 
transportation system. Conditions in Texas 
are dissimilar. Also, Texas has lower 
intrastate air fares, less highway 
congestion, and a history of poorer rail 
ridership than in California and the 
Northeast. Another disadvantage for Texas is 
the absence of excellent links between the 
high speed rail routes and local rail transit 
systems in Houston, Dallas, and Austin. In 
Europe and in the northeastern United States, 
such feeder systems are considered vital for 
funneling in to the longer routes. 

Economic Viability of the Project 
The Texas Turnpike Authority study is clearly not an economic 
analysis. The cash flow spreadsheets give estimated revenues and 
costs, but make no attempt to analyze this data using standard 
economic procedures. In addition, the TTA study is sketchy 
regarding the private sector's role in the rail system, making no 
effort to define in detail the participation of private sector 
developers and franchisees. There is no analysis of the rates of 
return private investors would require to adequately compensate 
for the costs and risks of undertaking the construction and 
operation of the passenger rail system. The financial analysis in 
the TTA study is developed in an ad-hoc method, and it ignores 
the standard method of stating and analyzing cash flows, thus 
leaving important details of the financing plans obscured. There 
is no economic basis for the TTA finding that the high speed rail 
system could be an economically viable project. 

Principal conclusions 
Compared to the Texas Triangle High Speed Rail Study in 1989, 
this research has pinpointed lower ridership estimates, higher 
annual operating and maintenance costs, a limited employment 
impact, and potential implementation problems with local 
governments. These findings, combined with the series of 
unanswered questions about financing, indicate the economic 
viability of the project is highly doubtful. 

This research could find no evidence that the economics of high 
speed rail in Texas would be different than the economics of 
passenger rail lines in other parts of the United States. This 
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conclusion is based on the experiences of Amtrak on the east and 
west coasts, and the experiences thus far with proposed high 
speed systems in other states. In fact, there· is no significant 
intercity rail passenger service anywhere in the world which is 
paying back capital expenditures and operating profitably. 

This review did not address the question of expending public 
funds to initiate or operate intercity passenger service within 
Texas, and did not assess route configurations other than those 
presented in the TTA study. However, it is unlikely that any 
configuration of rail passenger routes in Texas is economically 
feasible if financing is entirely from the private sector. 

viii 



NOTES ON TERMINOLOGY, SERVICE AREA, AND TECHNOLOGY 

While the language in this report is in present tense with 
reference to the TTA study, it should be noted the TTA study was 
published in February 1989. 

The service area was designated the Texas Triangle because the 
projected service route was divided into three segments. The 
first segment, stage I, connected the cities of Fort Worth, 
Dallas and Houston; the second, Stage II, connected Houston, San 
Antonio and Austin; the third stage, Stage III, was San Antonio, 
Austin, Dallas, and Fort Worth. 

Service over these routes could be provided by three different 
rail technologies: High Speed (80-125 miles per hour), Very High 
Speed (125-200 miles per hour) and Ultra High Speed (over 200 
miles per hour). The differences in speed among these 
technologies is due to the increasingly more complex and 
expensive rail technologies. The TTA study concluded that the 
Very High Speed (VHS) technology would be best for Texas. 
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I. INTRODUCTION AND SCOPE OF REVIEW 

This report began with a review of the document Texas Triangle 
High Speed Rail Study, issued in February 1989 by the Texas 
Turnpike Authority (TTA). The Texas Turnpike Authority report 
comprises the main source of information about the proposed high 
speed rail system, and its recommendations have already 
influenced public policy, including being the impetus for 
creation of the High Speed Rail Authority. Therefore, a review of 
the Turnpike Authority findings should be of benefit not only to 
the High Speed Rail Authority but to citizens and businessmen as 
well. 

Because the existing statute stipulates that it is not in the 
public interest that a high speed rail facility be built, 
financed, or operated by the public sector, the researchers 
examined the economic viability of a privately financed high 
speed system. In general, most effort was placed on issues 
pertaining to ridership, financing, potential economic impacts, 
and comparison with other proposed high speed rail systems. Less 
attention was paid to legal and regulatory matters, capital and 
operating costs, and impacts on local governments. The review 
covered the aforementioned document and the two technical volumes 
supporting the document. 

This assessment reviewed the methodologies used in the TTA study, 
appropriateness of assumptions, adequacy of data, omissions from 
the report, comparability to other high speed rail studies, and 
comprehensiveness and objectivity of the original analyses. In 
selected instances, the researchers attempted to replicate the 
original analyses. It was not their intent, however, to perform 
extensive new computer modelling or to construct elaborate new 
scenarios on ridership and financing. Formal analytical methods 
have been supplemented by qualitative information collected 
during personal interviews. 

During the course of this research, staff objectively reviewed a 
wide range of settings outside of Texas in which intercity rail 
exists and in which high speed intercity rail systems are being 
proposed. These settings provide .a context and a set of possible 
comparisons for the routes in Texas. Together with the specific 
route configurations provided in the TTA study, the research 
staff then assessed the economic viability of a set of routes in 
Texas. 

The review could not, and did not, directly address the economic 
feasibility of the applications, if any, which may be submitted 
to the High Speed Rail Authority in 1991 or later. As noted 
above, the researchers concentrated on the specific route 
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configurations provided in the TTA report. If a different 
configuration should be proposed by a potential franchisee for 
the Texas high speed rail system, it is possible that the 
conclusions of this review would need to be modified. 

This review also does not address the wisdom of expending public 
funds to initiate and operate intercity passenger service within 
Texas. There are instances in which public funds should be spent 
for implementing transportation projects. However, because of 
existing state law, the research team considered that decision to 
be outside the scope of this analysis, beyond their expertise, 
and within the responsibility of elected state officials. 
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II. EVALUATION OF TEXAS TRIANGLE HIGH SPEED RAIL STUDY 
RIDERSHIP FORECASTS 

Population Estimates and Projections 
Population and demographic projections form the basis of the 
proposed system ridership estimates. The base year (1988) 
population estimates used in the Texas Turnpike Authority (TTA) 
study were developed for the urbanized areas of Dallas-Fort 
Worth, Houston, Austin, and San Antonio by M. Ray Perryman 
Consultants, Inc. These population estimates were used in 
developing the projections for future years. 

Available evidence published since the completion of the study 
indicates that the 1988 base year estimates were somewhat high. 
The urbanized area population of any metropolitan area is 
somewhat lower than its total population. Urbanized area 
populations are difficult to estimate, and to verify, because 
most available indicators are based on the boundaries of 
political units such as counties, cities, and school districts. 
Nevertheless, the urbanized area population of an area cannot 
exceed its total population and may be somewhat lower. The urban 
populations of Dallas, Tarrant, Harris, Travis and Bexar counties 
in 1980 were between 88 and 100 percent of the total county 
population, but 1980 urban populations in outlying metropolitan 
counties were below 50 percent in several instances. 

In all cases, the urbanized area estimates used in the study are 
well above the population estimates for the total metropolitan 
areas published subsequently by the U. s. Bureau of the Census. 
Table 1 compares these estimates. 

In absolute terms, the greatest difference is for the Houston 
area, with the amount of the difference equal to about 14 percent 
of the population estimated by the Census Bureau. In relative 
terms, the difference for the Austin area is comparable. While 
the difference for the Dallas-Fort Worth area does not appear to 
be significant, it must be remembered that the rail study 
estimate was intended to reflect only the urbanized area, while 
the Census Bureau estimate reflects the entire metropolitan area. 
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Area 

Dallas-Fort 
Houston 
Austin 
San Antonio 

Total 

Table 1 

COMPARISON OF POPULATION ESTIMATES 
RAIL STUDY AND CENSUS BUREAU, 1988 

(Thousands) 

Rail study Census Bureau 
urbanized total metro 
area estimate area estimate 

Worth 3,784 3,766 
3,700 3,247 

850 748 
1,408 1,323 

9,742 9,084 

Difference 

18 
453 
102 

85 

658 

Sources: Texas Turnpike Authority, Texas Trianale High Speed 
Rail Study, February 1989, U.S. Department of Commerce, Bureau of 
the Census, Statistical Abstract of the United States, June 1990. 

The high base estimates were a contributing factor to the 
development of projections which are also high. Table 2 compares 
the rail study projections for the four metropolitan areas for 
1998 and 2015 with projections based on linear regression of the 
1970-1988 trend. Obviously no one can predict the future with 
certainty. Nevertheless, in order to attain the populations 
projected in the study, all four of the metropolitan areas would 
have to increase their rate of growth over the rate which has 
prevailed for the past 18 years. All of the projected 
populations are higher than the prevailing trend would indicate. 
The difference between the projections used in the study and 
those derived by extrapolation of recent trends amounts to over 
800 thousand people in 1998 and more than 1.2 million in 2015. 
The use of these relatively high population projections in the 
rail study was a contributing factor to the development of 
overstated ridership projections. 
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Table 2 

COMPARISON OF POPULATION PROJECTIONS 
RAIL STUDY AND 1970-1988 TREND 

(Thousands) 

Area. year 

Dallas-Fort Worth 
Houston 
Austin 
San Antonio 

Total 

Dallas-Fort Worth 
Houston 
Austin 
San Antonio 

Total 

Rail study 
urbanized 
area proj. 

4,529 
4,459 
1,035 
1,783 

11,806 

5,932 
5,783 
1,352 
2,401 

15,468 

1970-1988 
trend metro 
area proj. 

4,466 
4,027 

948 
1,541 

10,982 

5,765 
5,221 
1,312 
1,948 

14,246 

Difference 

63 
432 

87 
242 

824 

167 
562 

40 
453 

1,222 

Sources: Texas Turnpike Authority, Texas Triangle High Speed 
Rail Study, February 1989, 1970-1988 trend projections developed 
by author. 

Existing Intercity Travel Estimates 
Estimates of current intercity travel between the Texas Triangle 
metropolitan areas in the TTA's rail study were developed using 
air passenger origin-destination surveys and a series of roadside 
surveys. Estimates were also developed for existing rail and bus 
service, but the volume of travel by these modes is negligible. 
The estimates of air and auto intercity trips for 1988 contained 
in the study are presented in Table 3. 
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Table 3 

RAIL STUDY ESTIMATES OF AIR AND AUTO TRAVEL, 1988 
(Thousands of person-trips) 

Air Auto Total 
Between trips trips trips 

Dallas/FW-Houston 2,195 2,970 5,165 
Dallas/FW-Austin 725 1,074 1,799 
Dallas/FW-San Antonio 888 628 1,516 
Houston-Austin 414 2,955 3,369 
Houston-San Antonio 455 3,178 3,633 
Austin-San Antonio -o- 3,582 3,582 

Total 4,677 14,387 19,064 

Source: Texas Turnpike Authority, Texas Triangle High Speed Rail 
Study, February 1989. 

The difference between the air travel data presented in the TTA 
study and updated air travel statistics furnished by Southwest 
Airlines is relatively small. The TTA study estimated total 1988 
travel between the metropolitan area pairs for which air travel 
is significant at 4,677 thousand trips. This estimate was based 
on origin-destination survey data for the year ended September 
30, 1987. Data available subsequently indicate that actual air 
travel for 1988 amounted to 4,354 thousand trips, increasing to 
4,637 thousand trips in 1989. 

On the other hand, several of the auto travel estimates seem 
questionable. Estimating auto travel between points is a problem 
which many researchers have attempted, but which few, if any, 
have solved satisfactorily. Nevertheless, several of the 
estimates contained in the study seem highly suspect. The 
conclusion that auto travel between Houston and San Antonio and 
between Houston and Austin exceeds or approximates travel between 
Dallas-Fort Worth and Houston is not supported by available 
evidence other than the roadside survey relied upon in the TTA 
study. On the other hand, auto travel volumes between the 
Dallas-Fort Worth area and Austin and San Antonio may have been 
slightly underestimated. Estimation of travel between Austin and 
San Antonio is particularly challenging,-but is not a high 
priority because of its relatively low revenue potential. 

As a first step in evaluating the auto travel estimates, a 
theoretical allocation of travel based on various forms of the 
gravity model was used. The gravity model derives its name from 
its similarity to the scientific observation that the attraction 
between two bodies is equal to the product of their masses 
divided by the square of the distance between them. For 
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observations involving cities, population is typically used in 
place of mass. One of the earliest applications of the model was 
in determining retail trade territories. Various refinements of 
the model have subsequently been investigated by a number of 
researchers. 1 

A specific focus of several such studies has been the "friction 
of distance," or, specifically, the exponent used for distance in 
the denominator of the (P * P) / Dx equation. 2 In general, 
researchers have found that exponents of 1 or less produce high 
correlations with observed air travel volumes while exponents 
higher than 1 produce high correlations with observed surface 
travel. Table 4 presents the results of application of the 

Table 4 

GRAVITY MODEL ALLOCATIONS OF TEXAS TRIANGLE TRAVEL, 1988 
(Percentage of total trips) 

Between 

Exponent of distance = 1 

Dallas/FW-Houston 
Dallas/FW-Austin 
Dallas/FW-San Antonio 
Houston-Austin 
Houston-San Antonio 
Austin-San Antonio 

Total 

Exponent of distance = 2 

Dallas/FW-Houston 
Dallas/FW-Austin 
Dallas/FW-San Antonio 
Houston-Austin 
Houston-San Antonio 
Austin-San Antonio 

Total 

Source: Developed by author. 

1. Footnotes are at the end of the chapter. 
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All metro 
area 
combinations 

37.71 
11.09 
13.94 
11.19 
16.48 
9.59 

100.00 

28.61 
10.73 
9.60 

12.68 
15.54 
22.84 

100.00 

Excluding 
Austin-
s an Antonio 

41.71 
12.26 
15.42 
12.38 
18.22 

100.00 

37.08 
13.91 
12.44 
16.43 
20.14 

100.00 



gravity model to the Texas Triangle cities using 1988 
metropolitan area populations and highway distances. Exponents 
for distance of 1 and 2 are shown. In addition to overall travel 
allocation between the cities, allocations are presented which 
exclude the Austin-San Antonio segment to facilitate comparisons 
with the air travel data. 

Despite appearing to be a rather crude tool for estimating travel 
between cities, the gravity model produces results which are 
generally quite close to reality. For example, the gravity model 
with the exponent of distance equal to 1 correctly ranks the five 
city-pair combinations for which air travel is a factor and 
produces a correlation coefficient of .9375 between the estimated 
and actual air travel percentage allocations. 

With the exponent of distance raised to 2 in order to approximate 
surface travel, none of the city pairs with the exception of the 
short Austin-San Antonio segment has a share of estimated 
interaction of more than .55 times the Dallas/Fort Worth-Houston 
level. By contrast, the TTA study shows auto travel between 
Houston and San Antonio at 1.07 times the Dallas/Fort 
Worth-Houston level and Houston-Austin auto travel at .995 times 
the same benchmark level. On the other hand, the TTA study shows 
Dallas/Fort Worth-San Antonio interaction at .21 times the 
Dallas/Fort Worth-Houston benchmark level while the gravity model 
projects this segment at about .34 times the benchmark level. 

Available actual data also suggest that the volume of highway 
traffic between Houston and San Antonio and between Houston and 
Austin is considerably less than the volume between 
Dallas/Fort Worth and Houston. The Texas State Department of 
Highways and Public Transportation routinely collects and 
publishes traffic data for many points in the state. These data 
have been collected and published on a consistent basis for a 
number of years. While the data are limited to the number of 
vehicles passing a given point in both directions during a 24-
hour period, these data can be used to compare travel volumes on 
various routes. Furthermore, since the through volume of traffic 
on a route cannot exceed the lowest measured volume along a 
route, the minimum volume point along a route provides an 
indication of the maximum possible through volume. 

Examination of the traffic data for Interstate 45 between Dallas 
and Houston indicates a location just south of Buffalo 
approximates the minimum traffic volume and is a point for which 
data are consistently available. The most recent daily traffic 
volume at this point is 16,700 vehicles. A similar minimum point 
on Interstate 10 between Houston and San Antonio has a daily 
volume of 14,300 vehicles. The two most commonly-used routes 
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between Austin and Houston have volumes of 5,300 and 5,000 
vehicles daily. These data and comparable data for other points 
along Interstate 35 are shown in Table 5. 

IH 45--S 

IH 35--N 

IH 35--S 

IH 10--E 

TX 71--E 

Table 5 

HIGHWAY TRAFFIC GROWTH AND VOLUME COMPARISONS 
SELECTED TEXAS LOCATIONS, 1970-1989 

1970 1980 

of Buffalo 6,750 11,300 

of Georgetown 9,240 12,800 

of San Marcos 12,490 18,000 

of Waelder 5,490 9,500 

of La Grange 3,260 4,600 

us 290--W of Brenham 2,040 3,800 

Sources: Texas State Department of Highways and Public 
Transportation district traffic maps. 

1989 

16,700 

23,000 

31,000 

14,300 

5,000 

5,300 

No final conclusions can be drawn about where the vehicles 
passing a given point started or ended their journeys, but the 
relative volumes are nevertheless of interest. On Interstate 10 
(which runs from Los Angeles (CA) to Jacksonville (FL) and which 
carries 2,700 vehicles in remote areas of west Texas) the total 
minimum level of traffic between Houston and San Antonio is only 
about 86 percent of the minimum volume along Interstate 45 
between Dallas and Houston. Similarly, the combined minimum 
volume on routes between Austin and Houston is less than 62 
percent of the Interstate 45 volume. 

The Dallas/Fort Worth-Houston auto travel estimate in the TTA 
study of approximately 2,970,000 trips per year appears 
reasonable in the light of the current traffic volume on 
Interstate 45. If this estimate is assumed to be accurate, and 
the two procedures described above (the gravity model and the 
relative minimum traffic volumes) are used to allocate auto 
travel volume to the other city pairs, two sets of somewhat 
different estimates result as shown in Table 6. Both procedures 
produce a lower overall volume of auto trips than the TTA study. 
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Table 6 also shows the result of averaging these two sets of 
results. The variation in these estimates further indicates the 
problems involved in estimating auto travel. The result of 
the averaging process has been combined with the updated air 
traffic information to produce the revised travel estimates 
contained in Table 7. 

Table 6 

REVISED TEXAS TRIANGLE AUTO TRAVEL ESTIMATES, _1988 
(Thousands of auto person-trips) 

Based on Based on 
gravity traffic 

Route model counts Average 

Dallas/FW-Houston 2,970 2,970 2,970 
Dallas/FW-Austin 1,114 1,857 1,485 
Dallas/FW-San Antonio 996 2,233 1,615 
Houston-Austin 1,316 1,831 1,574 
Houston-San Antonio 1,613 2,543 2,078 
Austin-San Antonio 2,371 3,279 2,825 

Total 10,380 14,713 12,547 

Source: Developed by author. 

Table 7 

TEXAS TRIANGLE AIR TRAVEL AND REVISED AUTO TRAVEL ESTIMATES, 1988 
(Thousands of person-trips) 

Air 
Between trips 

Dallas/FW-Houston 2,014 
Dallas/FW-Austin 669 
Dallas/FW-San Antonio 823 
Houston-Austin 389 
Houston-San Antonio 459 
Austin-San Antonio 

Total 4,354 

Auto 
trips 

2,970 
1,485 
1,615 
1,574 
2,078 
2,825 

12,547 

Total 
trips 

4,984 
2,154 
2, 438. 
1,963 
2,537 
2,825 

16,901 

Source: Air data furnished by Southwest Airlines. Auto 
estimates developed by author. 
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These revised travel estimates may indicate that the proposed 
staging of the rail system should be revised. Overstated auto 
volumes for the Houston-Austin and Houston-San Antonio links have 
resulted in its being proposed for implementation ahead of the 
Dallas/Fort Worth-Austin-San Antonio link which appears to have a 
greater ridership potential. 

Intercity Travel Projections 
In view of recent travel trends, both in Texas and nationwide, 
the projections of future travel in the rail study appear 
overstated. The rate of growth of intercity travel relative to 
population has not been as rapid as is projected in the study, 
and in some cases has actually been declining in recent years. 
The relative decline in the growth rate for air travel is 
particularly conspicuous in comparison to the very rapid growth 
trend experienced since the advent of the jet aircraft. Table 8 
shows the trend of air travel relative to population nationwide. 

Table 8 

U.S. AIR TRAVEL PER PERSON, 1960-1989 

Domestic air Air 
passenger- passenger 

Population miles miles 
Year Cthousandsl Cbillionsl per person 

1960 180,671 30.6 169 
1965 194,300 51.9 267 
1970 205,052 104.1 508 
1975 215,970 131.7 610 
1980 227,757 200.8 882 
1981 230,138 198.7 863 
1982 232,520 210.l 904 
1983 234,799 226.9 966 
1984 237,001 243.7 1,028 
1985 239,279 270.6 1,131 
1986 241,625 302.1 1,250 
1987 243,934 324.6 1,331 
1988 246,329 329.3 1,337 
1989 248,777 330.0 1,326 

Source: u. s. Department of Commerce, Bureau of the Census, 
Statistical Abstract of the United States, June 1990, and Survey 
of Current Business, various issues. 
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Texas travel rates have been influenced by economic conditions 
within the area, but generally conform to the national trend. 
Although the available Texas indicators are not directly 
comparable with the national indicators, the same pattern of 
declining travel growth relative to population found nationwide 
exists in Texas. Data showing the changing Texas trend are shown 
in Table 9. 

Table 9 

TEXAS TRIANGLE AIR TRAVEL PER PERSON, 1970-1988 

Population* Air trips** Air 
Year (thousands) Cthousandsl per 

1970 5,265 700 .133 
1975 6,237 1,362 .218 
1980 7,489 2,958 .395 
1981 7,591 3,267 .430 
1982 7,964 4,008 .503 
1983 8,227 4,129 .502 
1984 8,427 4,754 .564 
1985 8,671 4,723 .545 
1986 8,912 4,383 .492 
1987 9,023 4,239 .480 
1988 9,085 4,354 .479 

*Total population of the four Texas Triangle metro areas. 
**Origin-destination trips between the five metro area 

combinations with significant air travel volume. 

trips 
person 

Sources: Population data from u. s. Department of Commerce, 
Bureau of the Census. Air data furnished by Southwest Airlines. 

Under the conditions regarded by the TTA study as most likely to 
occur, total intercity trips within the Texas triangle are 
projected to increase from the 1988 estimated level of 19.0 to 
31.1 million in 1998. This translates to an increase in the ratio 
of trips per person per year from the 1.96 level indicated by the 
TTA study population estimate for 1988 to 2.64 trips per person 
in relation to the projected 1998 population. 

Detailed travel projections for all modes for the year 2015 are 
not provided in the TTA study, but the statement is made that the 
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rail system is projected to carry one-third of the intercity 
trips within the Texas Triangle at that time. Since the TTA 
study projects rail trips in 2015 at over 19.5 million, a total 
of 58.6 million trips between the triangle cities are implied. 
This indicates that the TTA study contemplates 3.79 trips per 
person within the corridor at that time. The study projects rail 
trips alone at 1.26 per person per year in 2015. This rate is 
more than 2.6 times the frequency with which current Texas 
Triangle residents travel by air among the Texas Triangle cities. 

Projection of the future propensity to travel is another 
difficult problem in evaluating any rail study. There is no doubt 
that travel relative to population increased rapidly during the 
1970s. There is also no doubt that the extreme rate of growth in 
air travel relative to population has slowed somewhat in recent 
years. Few, if any, other factors cause as much potential 
variation in projections of travel demand between the Texas 
Triangle cities. 

The projections of future overall travel demand in the TTA rail 
study are very similar to projections based on recent air travel 
trends. The rail study projected travel relative to population 
in 1998 increasing to 1.35 times the 1988 level and 2015 travel 
increasing to 1.93 times the 1988 level. Extrapolation of the 
recent (1970-1988) U.S. air travel trend results in a 1998 rate 
1.30 times the 1988 level and a 2015 rate 1.87 times the 1988 
level. These rates are comparable. 

However, auto travel has not been increasing as rapidly. 
Extrapolation of the auto travel trend per person from 1970 
through 1988 results in a 1998 auto travel rate only 1.09 times 
the 1988 level and a 2015 rate only 1.29 times the 1988 level. 
Application of these rates to Texas Triangle conditions results 
in a much more conservative forecast of future travel demand than 
that contained in the TTA study. Information on the air and auto 
travel rates per person is presented in Table 10. 

The per person travel rate factors presented above have been 
applied to the projected populations shown in Table 2 and to the 
travel conditions shown in Table 7 in order to produce a 
projection of future travel within the Texas Triangle. The 
result is an estimated total of 23.4 million trips for 1998 and 
of 38.2 million trips for 2015. These are significantly lower 
than the projections of 31.1 million trips for 1998 and 58.6 
million trips for 2015. In fact, they represent ridership 
estimates which are 24.8 percent and 34.8 percent less than in 
the TTA study. 
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Table 10 

U.S. INTERCITY AIR AND AUTO TRAVEL PER PERSON 
ACTUAL AND PROJECTED, 1970-2015 

(Miles per person per year) 

Year Air Auto Total 

Actual 

1970 508 5,004 5,512 
1980 882 5,708 6,590 
1985 1,131 5,926 7,057 
1988 1,337 6,439 7,776 

Projected 

1998 1,738 7,043 8,781 
2015 2,501 8,299 10,800 

Sources: Actual data developed from u. s. Department of 
Commerce, Bureau of the Census, Statistical Abstract of the 
United States, June 1990. Projections by author. 

The exclusive use of the air growth rate factors applied to the 
revised population and base travel estimates would have produced 
projections of 26.6 million trips for 1998 and 49.6 million trips 
for 2015. These numbers are comparable to, but still below, 
those contained in the TTA rail study. However, with most of the 
existing travel using the automobile, it seems difficult to 
justify using air travel growth rates as the sole basis for 
estimating future travel in the area. 

Rail Travel Potential 
A final problem in assessing the reasonableness of the TTA rail 
study ridership projections is determination of the portion of 
travel which could be expected to be attracted to the rail 
system. The major difficulty encountered is that no directly 
comparable rail system exists in the United States. Data are 
available from other nations including Japan and France, both of 
which have true high speed rail systems, but the vast differences 
in the population and transportation conditions that exist in 
these countries versus those in the United States reduce the 
usefulness of such information. 
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The closest operation to a high speed rail operation in the 
United states is the northeastern corridor service operated by 
Amtrak. The northeastern corridor extends from Boston through New 
York to Washington. The entire northeastern corridor operation 
carries about 11.2 million passengers per year. The total 
population of the metropolitan areas directly served by the 
corridor main line is about 29.3 million. This does not include 
adjacent nearby metropolitan areas which are economically and 
functionally a part of the region. Comparison of these totals 
produces a rail trips per person per year ratio of .382. 

Of the 11.2 million passengers carried in the northeastern 
corridor, the Metroliner trains operating between New York and 
Washington carry about 2.1 million. Conventional trains operating 
only between New York and Philadelphia carry about 2.0 million, 
with other conventional trains on the main line carrying about 
6.5 million. The remaining passengers are carried on branch 
services to Harrisburg and Atlantic City which are considered by 
Amtrak to be a part of the overall northeastern corridor 
operation. 

The fastest Metroliner trains are scheduled to cover the 226 
miles between New York and Washington in 2 hours and 37 minutes-
an overall average speed of 86 miles per hour. More typical 
Metroliner schedules between New York and Washington are just 
under 3 hours, with conventional trains on the same route 
averaging about 4 hours and 20 minutes. Although the speeds in 
the northeastern corridor are well below the 130+ mile-per-hour 
speeds envisioned for the proposed rail system, the northeastern 
corridor trains are competitive with other travel modes in that 
congested area. 

The total combined rail and air travel volume between New York 
and Washington is about 4.0 million passengers per year. Amtrak 
trains carry about one-third of the rail and air traffic. 3 Of 
the approximately 1.3 :million passengers riding Amtrak between 
New York and Washington, more ride conventional trains than ride 
the Metroliners. 

Detailed origin-destination statistics for the northeastern 
corridor published several years ago indicate that through
passengers riding between New York and Washington comprised about 
22 percent of all Metroliner ridership. Inclusion of ridership 
from stations which could be considered suburbs of New York and 
Washington added about 6 percent to the through ridership total. 
New York-Philadelphia travel comprised about 25 percent of all 
Metroliner ridership, with Philadelphia-Washington contributing 
about 17 percent. Greater New York-Baltimore represented about 11 
percent and Philadelphia-Baltimore added another 4 percent. All 
other station combinations made up the remaining 15 percent of 
the Metroliner ridership total. 4 
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Application of these percentages to current Metroliner ridership 
indicates that the Metroliner trains carry about 525,000 riders 
between greater New York and greater Washington with about 
775,000 of the through passengers riding on conventional trains. 
The typical weekday Metroliner fare is about two-thirds of the 
weekday air fare on the New York-Washington route while the 
conventional train fare is somewhat less. 

Whether the passengers ride on the conventional trains or on the 
Metroliner trains, the rail service in the northeastern corridor 
has proved to be a formidable competitor. Of course, population 
densities are high in the Northeast. Highways are crowded and 
further slowed by toll collections at numerous points. Parking is 
scarce and expensive. Furthermore, an extensive transit network 
exists in most of the northeastern corridor cities with 
connecting service available at the rail stations. These 
conditions provide advantages for public transportation and 
particularly for the rail system. (For more on the link between 
intercity rail and local transit, see chapter V.) Still, the 
rail system has captured only half of the traffic moving by air 
on the New York-Washington route. 

This level of ridership--half of the projected air travel--has 
been used as the basis for projection of the ridership on the 
proposed high speed rail system. Although the proposed system 
operates at higher speeds than the northeastern corridor service, 
the service would only be competitive with air travel times for a 
relatively small group of specific origin and destination points 
within the metropolitan areas proposed to be served. For some 
routes, the proposed running times are not very fast. In the TTA 
study the running time between Austin and Houston is calculated 
at 1 hour and 41 minutes. Busses regularly made this trip in 
under 3 hours in the early 1970s. The 3 hour and 22 minute time 
proposed between Fort Worth and San Antonio represents an average 
speed of only 79 miles per hour using the highway distance 
between these points. Although the proposed service is faster on 
other routes for which the line is more direct, the other 
conditions mentioned above that provide incentives for use of the 
service in the Northeast are not likely to prevail in Texas even 
in the year 2015. 

It is true that for a trip between downtown Dallas and downtown 
Houston, or to and from other locations close to the rail 
terminals, the proposed 1 hour and 53 minute schedule is 
competitive with the air travel time of 55 minutes when ground 
times are considered. (It should be noted, however, that ground 
time for rail is still necessary and would need to be 
considered.) Yet, given that air service would still have a time 
advantage for most other origin and destination points, it. is 
unlikely that the one-third fare differential would attract a 
larger portion of total travel than the northeastern corridor 
rail service now attracts, given the contrasts in density and 
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other factors. 

It should also be remembered that air travel volume is projected 
to increase at a more rapid rate than total travel volume. In 
view of the more level growth trend of the last few years, the 
use of this high growth factor may actually overstate the rail 
ridership projections. The ridership level of 50 percent of the 
projected air volume has been used to develop the ridership and 
revenue estimates presented in Table 11. For the Austin-San 
Antonio route for which no significant air volume exists, a 
ridership share equal to the overall projected air travel share 
in the Texas Triangle has been used. Revenue estimates have been 
based on these ridership levels at the fare levels contemplated 
in the TTA rail study. These are $35 for all city pairs except 
Austin-San Antonio which is $18. 

Table 11 

PROJECTED RIDERSHIP AND REVENUE 
HIGH SPEED RAIL SYSTEM, 1998 AND 2015 

Dallas/Fort Worth-Houston 
Remainder of system 

Total 

Dallas/Fort Worth-Houston 
Remainder of system 

Total 

Source: Developed by author. 

Ridership summary 

Passengers 
Cthousandsl 

1,582 
2,409 

3,991 

2,953 
4,495 

7,448 

Revenues 
Cmillionsl 

$ 55.4 
74.6 

$130.0 

$103.4 
139.3 

$242.7 

The ridership forecasts for the proposed Texas Triangle High 
Speed Rail System, contained in the February 1989 Texas Turnpike 
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Authority (TTA), study are higher than can reasonably be 
anticipated. This conclusion is based on the following factors: 

o The base population estimates used in the study 
are high. 

o The population projections used in the study are 
high. 

o The estimates of overall intercity travel within 
the corridor require adjustment. 

o Travel growth relative to population cannot be 
expected to be as high as has been projected 
by the study. 

o The portion of overall travel which could be 
captured by the proposed rail system has been 
overestimated. 

The TTA study projects total high speed rail system ridership at 
7.5 million passengers per year in 1998 increasing to 19.5 
million passengers in 2015. These estimates yielded total system 
passenger revenue estimates equivalent to nearly $225 million in 
1998 and $631 million in 2015. 

Based on a detailed review of the TTA study and of other 
available evidence, it is likely the proposed rail system could 
be expected to attract significant numbers of riders. Yet, total 
system ridership as of 1998 would not exceed 4.0 million riders, 
and total ridership for 2015 would be about 7.4 million. These 
ridership totals would produce passenger revenues of about $130 
million in 1998 and $243 million in 2015. As a result, actual 
revenues in 1998 would be 42 percent less, and actual revenues in 
2015 would be 61 percent less, than the TTA estimates. 
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FOOTNOTES 

1. A thorough discussion of the gravity model may be found in 
Taafe, Edward J., and Gauthier, Howard L., Jr., Geography of 
Transportation, Prentice-Hall, 1973. 

2. This should be viewed as D to the power of x, not as Dx. 

3. U.S. Department of Transportation, National Transportation 
Strategic Planning Study, March 1990. 

4. U.S. Department of Transportation, Federal Railroad 
Administration, Rail Passenger Statistics in the Northeastern 
Corridor, 1976-1977-1978, September 1980. 
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III. Comments on Projected Employment Impacts of High Speed Rail 

In the Texas Turnpike Authority {TTA) study, analysis of 
projected economic impacts from new intercity rail passenger 
lines is predicated on using a substantial amount of public 
funds. On page one of the Technical Memorandum, "The Economic 
Impact of the Texas High Speed Rail Project", {Task 4.2), the 
consultants write: 

Cost-benefit analysis is a bedrock of many business 
decisions. If the anticipated direct revenues to be 
derived from a given course of action outweigh the 
corresponding direct outlays, then the decision 
typically is to proceed. When the proposed project 
involves the expenditure of a substantial amount of 
public funds, however, the criteria used to evaluate 
financial feasibility shift to broader social 
consideration. In addition to the direct costs and 
benefits associated with the initiative, certain 
indirect "spillovers" must be factored into the 
equation .••• indirect benefits are often the deciding 
factor when an expenditure of public funds is being 
considered. In many instances, direct benefits alone 
cannot justify spending for socially desirable public 
goods •.. The focus of this analysis is on the direct, 
indirect, and "spillover" benefits which accrue to the 
state and its major urban areas if the Texas HSR is 
built. There is no question that, in terms of direct 
revenues, the project cannot fully recoup the total 
costs of construction and operation. 1 

The 46-page analysis which appears in Task 4.2 of the TTA study 
uses data generated from engineering studies performed by two 
other consultants to the Turnpike Authority. Because neither the 
original data nor the methodology is specified precisely, 
replication is not possible. · 

At the outset there appears to be a discrepancy between the 
Technical Memorandum and the text of the summary report on the 
construction costs for the Stage I segment between Fort Worth
Dallas and Houston: In the Technical Memorandum, direct 
construction expenditures are given as $1,365,605,059 (page 8), 
while in Table VIII-9, page VIII-14 of the summary 

1. Footnotes are at the end of the chapter. 
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report, construction is estimated at $1,509,739,000. This 
apparent discrepancy is approximately 9.5 percent. 

Projected Employment Impacts 
The employment estimate for construction of the Stage I segment 
could not be derived from the information provided in the text. 
However, based on other highly capital intensive projects, the 
estimate appears to be high. For instance, the Formosa Plastics 
Group is currently undertaking a $1.4 billion expansion of its 
petrochemical facility in Point Comfort, Texas. In terms of size, 
this project is fairly similar to the Stage I construction costs. 
At the Formosa facility the expansion was estimated to require 
8095 person years. 2 Yet, construction employment for Stage I of 
the high speed rail system was estimated at more than 17,000 
person years, or more than twice that of Formosa. (Page 14 of the 
Technical Memorandum.) 

The employment multiplier for the Formosa facility, based on that 
industry and region of Texas, was determined to be 1.572 for 
construction. 3 Thus, for every construction job, there would be 
another .572 indirect jobs created. While the high speed rail 
system is a different industry and would be in a different part 
of the state, the multiplier appears to be substantially greater. 
If one assumes 17,686 construction person-years for Stage I (page 
7 of the Technical Memorandum), using the Formosa multiplier 
would yield an additional 10,116 person years of indirect work 
(17,686 X 0.572=10,116). However, on page 14 of the Technical 
Memorandum, 17,686 construction person-years generates 53,194 
person-years of new employment. Hence, the multiplier must be 
3.00. It is unusual that two capital intensive projects of 
roughly the same size in the same state would produce such 
different employment effects. 

A key employment statistic, the number of full-time employees 
when the rail passenger system became operational, could not be 
located in either the Technical Memorandum or in the summary 
document. Consequently, there were no estimates of jobs per 
train, the number of skilled technicians, or number of new 
maintenance jobs for the rail system. Several parts of the 
documents provide clues which were used to generate a rough 
estimate. Page 23 of the Technical Memorandum contains a table 
estimating new employment generated as a result of direct 
expenditures. The two industries which appear to be most likely 
to include any new employees for the rail system are Maintenance 
and Repair and Transportation. For the first stage, 254 new 
employees are estimated for Maintenance and Repair, while 360 new 
employees are listed for Transportation. The total, assuming all 
positions would be filled by the rail employees, is 614. 

A second set of information is contained in Tables VIII-10 and 
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VIII-12 in the summary report. If one adds the total expenditures 
for administration {$1,000,000) with staff for passenger stations 
{$5,000,000) in Table III-10, together with the expenditures for 
routine servicing, cleaning, major repair, and train crew from 
Table VIII-12 {totalling $12,144,000), the total would be 
$18,144,000. This figure would be the maximum amount which could 
be devoted to salaries. {This estimate, however, is too high 
because deductions would need to be made for materials costs and 
other types of expenses.) Nevertheless, if all $18,144,000 were 
available annually for personnel costs, and if personnel costs 
such as wages and fringe benefits averaged $18,000 per employee, 
at most 1,000 workers could be hired. Because the average wage 
with fringe benefits is low at $18,000 for highly skilled 
technical and administrative personnel, and because other 
expenses would diminish the $18,144,000, it is likely that the 
number of actual full-time employees could be no higher than 750. 

Comparison of the Texas rail line with proposed passenger lines 
elsewhere adds another dimension to estimation of a full-time 
workforce level. While each proposed rail and magnetic levitation 
(maglev) route is somewhat unique and dependent on the frequency 
of service, distance, and number of stations, expected employment 
complements on several other routes is even lower than the 
previously derived number of 750. For instance, a detailed 
breakdown of employment for the proposed Orlando maglev system 
shows a full-time equivalent workforce of 350. 4 The length of 
the maglev route, less than 20 miles, may bias downward the 
workforce level. 

Yet, distance is not a key determinant of workforce levels on 
intercity passenger routes. on the proposed Anaheim to Las Vegas 
maglev project, the expected workforce is only 272, and that 
route is equal in distance to the Fort Worth-Dallas to Houston 
segment. Because it is commonly believed that maglev systems will 
require lower operational expenses that steel wheel-on-rail 
systems such as that being proposed in Texas, perhaps the Anaheim 
to Las Vegas project is not a valid comparison. A better 
comparison may be with the Florida steel wheel-on-rail routes. on 
the TGV Coastal Route, the total operational workforce was 
estimated at 603. on the CSX route, the workforce was estimated 
at 397. Both routes are slightly longer than the Stage I segment 
proposed in Texas. 5 overall, there is no evidence that direct 
employment projections for the proposed Texas routes is low. 
Using the budget information and from comparisons with other 
proposed passenger systems, it may be that 750 employees is too 
high. 6 

Rail As A Tourist Attraction 
If the employment figure of 750 is anywhere close to being 
correct, then it is hard to comprehend the other employment 
effects as specified in the Technical Memorandum. For example, 
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induced ridership is estimated to attract significant numbers of 
new tourists to Texas, who in turn will create new employment 
opportunities in tourist-related positions. Capturing a portion 
of the tourism market share from air or car travel modes is 
different from having an expanding tourism market because of an 
intercity passenger rail system. Yet expansion of Texas' tourist 
industry, because of the construction and operation of a rail 
passenger system, is estimated to provide major benefits for the 
state. On page 35 of the Technical Memorandum, the number of 
these new tourist-related jobs for the first stage in 1998 is 
estimated at 747 for Dallas-Fort Worth and 857 for Houston. The 
total would be 1604, or more than twice the number of employees 
working full-time on the rail system. 

Most recently prepared proposals for high speed intercity rail 
systems around the country have contained arguments suggesting 
America's first high speed route would draw significant numbers 
of tourists. There is no doubt the first high speed rail system 
would be a novelty. On the .other hand, the enthusiasm must be 
tempered in three ways. Unlike stationary tourist and novelty 
sites, a rail line has limited appeal to bystanders and is 
unlikely to attract tourist riders more than once or twice, as 
has been the case with Amtrak's Metroliner. Secondly, the major 
tourist impact(s) will be felt on the first one or two intercity 
systems only. Later systems will generate fewer tourists. 
Finally, steel-on-steel rail systems will cause less excitement 
than the futuristic magnetic levitation systems. For all these 
reasons, unless Texas is the very first intercity rail system in 
the country, the tourist impacts should not be overestimated. 

Value-Capturing Scenario 
An argument similar to that of tourism has been made frequently 
with regard to manufacturing, namely that the first high speed 
intercity rail system in the United States will lure and generate 
an array of manufacturing facilities. For steel-on-steel systems, 
this seems implausible. Rolling stock will not be manufactured in 
the United States. Even most maintenance work is unlikely to flow 
to the area with the first functional rail system. TGV already 
has a modern facility in Barre, Vermont. Maglev may be somewhat 
different because of its development stage, but again, it is 
likely that only one area, at most, would benefit. 

A variation of this hypothesis is contained in the "value
capturing scenario" which concludes Task 4.2 of the Technical 
Memorandum. Essentially there is an assumption that high speed 
rail will be an extremely important lure for attracting out-of
state firms to Texas. Many factors affect plant relocation 
decisions, and these factors vary by industry and by region, and 
change over time. In some industries, transportation will be one 
important consideration. Transportation infrastructure, however, 
is declining in importance generally. Without some evidence of 
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the importance of rail infrastructure in relocation decisions, 
the "value-capturing scenario" is purely hypothetical. Even if 
the approach had merit, operationalization of the "value
capturing scenario" is not clearly documented in the memorandum. 

Projected Tax Payments 
On page 5 of the memorandum, there is a chart portraying the 
anticipated tax revenues generated by the rail system, 
supplemental activities, and induced tourism. However, no text or 
description is included. Because the substantial effects of 
induced tourism and supplemental activities are included, the 
amount of tax generated by the rail system itself will be a 
fraction of this amount. It is not possible to determine what 
portion is due to the rail system because there is no additional 
information presented about the computation of estimated taxes. 

In the absence of explicit data on tax revenues in the Technical 
Memorandum, an estimate was developed using employment data as a 
surrogate. 7 These calculations assume that the share of 
employment would equate to equivalent shares of tax burden which 
the franchisee of the rail system could be expected to pay in 
1998 for the Stage I segment. The total amount of state and local 
tax payments in 1998 is estimated to be about $27,616,000 (page 5 
of the Technical Memorandum). Based on the conservative 
employment estimate, the franchisee portion would be 8.7 percent, 
the estimated tax for all state and local government taxing 
entities would be $2,402,592. Under the aggressive employment 
scenario, the Stage I tax would be $1,049,408. 

Inexplicably, no tax amounts are included in the operating cost 
estimates. One is led to the conclusion that either the operating 
costs will need to be adjusted upwards, or the likely tax 
obligations of the rail franchisee will be so low as to be of no 
concern for their operating budget. 

Summary of Projected Employment Impacts 
Several conclusions can be drawn from the economic development 
analysis. 

(1) The original analysis performed for the Texas Turnpike 
Authority is based on the assumption that the 
project could only be supported with public and 
private revenues. 

(2) Construction employment estimates and multiplier effects 
appear much higher than a comparable capital 
intensive project. 

(3) No estimate of full-time equivalent employees for the 
intercity passenger rail system could be 
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identified. Based on budget information and 
comparison with proposed routes outside Texas, the 
upper limit on full-time employees is 750. 

(4) The estimated number of new tourist-related jobs 
resulting from the rail system is out of line with 
the number of actual rail employees. 

(5) The "value-capturing scenario" cannot be justified by 
the information presented and should be considered 
highly speculative. 

(6) No detailed information is provided to support the tax 
payments shown in a single chart. A roughly 
derived estimate shows the 1998 tax obligations to 
be between $1 and $2.5 million to all state 
and local entities. 

(7) The tax payments are not included in the operating 
budget figures in the summary TTA document. 

Finally, it should be noted, that there is no discussion or 
recognition in the Technical Memorandum that an intercity rail 
system would divert resources away from existing firms. It is not 
known whether such employment and economic impacts were part of 
the modelling performed for the TTA study. 
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1. Texas Turnpike Authority, Texas Triangle High Speed Rail 
Study, February 1989. 
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Um,s., Roehl, w.s., and Mills, A.S., Lavaca-Tres Palacios 
Estuary: Economic Impact of Recreational Activity and Commercial 
Fishing, 1987. 

4. Maglev Transit, Inc., The Magnetic Levitation Demonstration 
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Commission, 1989. 

5. Bombardier, Inc., Response of TGV of Florida. Inc., Bombardier 
Inc., Alsthom. 

6. The project team is in the process of developing a database on 
proposed intercity passenger systems in the United States and 
Canada. Inquiries about the database should be directed to 
Professor Huff. 

7. This estimate was calculated as follows. For purposes of 
discussion, Stage I operations employment in 1998 is assumed to 
consist of 2,551 workers in all industries except tourism and 
general economic development. From Stage II and Stage III for 
1998, there are an additional 1,871 and 939 workers, while 
tourism workers are estimated at 2,505. In general economic 
development, the conservative scenario provides an additional 
3,604 workers while the aggressive scenario provides 18,398. 

Therefore, Stage I employment comprises between 22.2 percent 
(2551 out of a total of 11,470 workers--the 11,470 is the sum of 
2,551, 1,871, 939, 2,505, and 3,604 on page three of the 
Technical Memorandum) under the conservative scenario and 9.7 
percent (2551 out of a total of 26264) under the aggressive 
scenario. As noted earlier, the 2551 figure includes many workers 
who will be employed in other firms besides the passenger rail 
system. A reasonable estimate would be that at most 1,000 would 
be directly employed on Stage I. If so, then Stage I rail 
employment comprises approximately 8.7 percent (22.2% X 
(1000/2551)) of all employment for the conservative scenario and 
about 3.8 percent ((9.7% X (1,000/2,551) for the aggressive 
scenario. 
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IV. STATE-LOCAL IMPLEMENTATION ISSUES 

The State of Texas through its designated agency, the Texas High 
Speed Rail Authority (THSRA), faces an unprecedented challenge as 
it attempts to create a high speed rail system. The THSRA is 
mandated to oversee the actions of a private franchisee in 
undertaking the establishment of a new transportation system. In 
no time in its history has the state directed a private entity or 
franchisee to finance, construct, operate and maintain such a 
large-scale transportation system. 

Overseeing a function that has no prior service experience in the 
state or nation is a daunting role for a Texas state agency. The 
THSRA is also charged, as part of its collaborative mission, with 
the development and diversification of the economy of the state. 
This regulator-economic promoter responsibility is unique for a 
Texas state governmental body. The Texas Horse Racing Commission 
may represent the only other state agency in recent time to have 
acquired this dual mission. 

The Texas Triangle High Speed Rail Study prepared for the Texas 
Turnpike Authority does not address the potential policy and 
operational issues that the THSRA is likely to confront. While 
the report outlines a general funding approach on how the THSRA 
should seek partners for completing some of its facilities such 
as stations, it does not propose any specific economic 
development framework. 

The study does conclude that "Any project of this size, which 
would affect such a broad area of Texas, will have social, 
economic and environmental impacts, both locally and region-wide. 
Considerable coordination with local, state, and federal agencies 
will be required, as well as private sector organizations, 
associations, interested parties, and the public." 1 Only two 
tables enumerate federal and state environmental regulations 
separately. The study neither specifies how the high speed rail 
system will affect intergovernmental or public/private relations, 
nor does it indicate possible strategies for addressing them. 

Implementation of the high speed rail system will generate 
substantial involvement with the above described parties. 
This chapter highlights the intergovernmental, public and private 
legal and political issues, government finance concerns, land-use 
problems and potential government service impacts that may 
develop. 

1. Footnotes are at the end of the chapter. 
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Legal/Political Issues 
The TTA study states that "Because of the lack of project 
definition at this time, municipal and county regulations are not 
identified in this Technical Memorandum." 2 Figure XII-2, Texas 
High Speed Rail Development Flow Chart, projected the legal 
analysis and institutional arrangements would occur during the 
period of September-December 1990. 

The Texas High Speed Rail Act provides considerable latitude to 
the Texas High Speed Rail Authority to do the following: exercise 
broad eminent domain powers, execute contracts with public and 
private individuals and entities, exempt itself from paying fees 
charged by other political subdivisions with some limited 
exceptions, enter land to make surveys and examinations and exert 
control over any mandates of other state agencies and political 
subdivisions with some limited exceptions. 

Given the approach of using only private funding to build the 
high speed rail system, the THSRA would have to become a "good 
neighbor" for public relations sake in undertaking its mission. 
Fulfilling this role would require that the Authority voluntarily 
seek to comply with state agency mandates and local ordinances 
promulgated primarily by home-rule cities, such as Houston, 
Dallas, Austin, San Antonio and Fort Worth. 

In essence, THSRA's statewide jurisdiction provides it with the 
power of the state, where its authority would supersede the 
authority of any other state or local government agency or 
political subdivision. Federal and complementary state statutes 
are the primary avenues for redress for actions undertaken by the 
THSRA. As noted earlier, the TTA report includes a listing and 
discussion of the environmental areas that may pose the most 
concern for regulatory compliance. 

The TTA study notes that "The greatest potential for land use 
impact would be in the station area locations of San Antonio, 
Houston, Dallas/Ft. Worth and Austin." 3 A subsequent part of 
this chapter will assess land use implications in more detail. Of 
importance is that station locations in these same metropolitan 
areas could present some extraordinary political considerations 
if the THSRA were to opt to pursue joint public/private funding 
for economic development. 

The Texas Triangle High Speed Rail study suggests that "Stations 
developed in the major cities and suburbs could potentially be 
completely funded by the local public sector or private 
developers." 4 Pursuing this approach might place the THSRA in 
the position of considering the establishment of a public 
enterprise at this local or regional level. 

Goldsteen (1988) notes that "public enterprise" is a term 
designating an organization which functions midway between a 
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typical government agency and a fully private enterprise. 5 
These quasi-public ventures are usually created to build and 
operate utilities, airports, bridges, parking garages, etc., and 
to provide services ranging from electricity and gas to 
recreation and trash collection. Texas has a long history of 
establishing these types of governmental entities. Critical 
issues confronting the THSRA, if it decided to explore this 
approach, would include the membership or composition of a board 
of directors, fiscal authority, especially the power to raise 
revenue, and oversight of facility planning, design and 
operation. 

Home-rule cities, such as Dallas, Houston, Ft. Worth, San Antonio 
and Austin, where the stations are now planned, would want to 
have this kind of major public development conform to their on
going comprehensive master plans. The larger cities would no 
doubt demand a greater role and more authority if a board or 
oversight entity were contemplated. The THSRA would face the 
difficult task of combining many incompatible interests, if it 
chose to establish a public enterprise that included various 
governments from a larger regional area. 

Local Government Finance 
Local governments have experienced substantial fiscal strain in 
recent years and a number of significant trends have affected 
their financial well-being. It is important to examine these 
trends to determine the capacity of local governments to 
partic~pate in any joint funding schemes that the THSRA might 
propose, such as station construction or other economic 
development ventures. Some general assessment is also necessary 
to gauge whether economic incentive tools, such as tax abatement 
and tax increment financing, have worked to attract and maintain 
businesses locally. 

The economic downturn that Texas has experienced beginning the 
middle 1980s reduced substantially the property valuations of 
most, if not all its cities and local governments. At the same 
time property tax rates have increased. The Texas Research 
League (1990) described the tax impact on economic conditions for 
the 1988-89 tax year, the most recent year for which complete 
data are available, by noting: "Higher taxes not only affect the 
real estate market, but also impact the cost of doing business 
for commercial endeavors, postpone the creation of new 
enterprises and force inflationary increases in rents both for 
business and for individuals." 6 

In addition, as a result of actions in Washington, Texas' local 
governments, especially cities, now have less federal aid 
available to them. According to a study by the Institute of Urban 
studies of the University of Texas at Arlington (1990) "all 
cities, regardless of region, size or condition of economic 
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health, are receiving significantly smaller proportions of direct 
federal aid today than in 1980." 7 The Institute of Urban 
studies report found that the reduction of federal monies changed 
the composition of the local government tax revenue structure. 
In 1980, 78 cents of every revenue dollar was derived from six 
local sources. At that time, the breakdown for local government 
revenue included property taxes, 35.50%; unclassified other 
sources, 24.13%; user fees, 16.95%; sales taxes, 13.74%; license 
fees, 5.39% and income taxes, 4.75%. 

The study noted that "now the local tax package is comprised of 
33.37% property taxes, 23.21%; "other" sources, 18.48%; user 
fees, 15.13%; sales taxes, 5.08%; license fees and 4.73% income 
taxes. These percentages depict a tendency on the part of local 
governments to rely less on revenue from the property tax and a 
shift to other sources, user fees and sales tax." 

This shift has caused concern, since the local government tax 
structure appears to have become regressive, both in Texas and 
around the nation. When the Texas Legislature raised the state 
sales tax in June 1990, the principal cities of the Texas 
Triangle retained the highest sales tax rates in the state. 
According to the Institute report, "cities have adopted 
regressive revenue policies, policies which have placed much of 
the revenue generation burden from New Federalism on middle and 
low income households." The Institute report also found that 
"large proportions of cities in all size and regional categories 
have had to significantly trim service deliveries." Any public 
enterprise, at the local or regional level, becoming involved 
with the high speed rail system would have to contend with this 
tax equity policy issue and would be faced with soliciting the 
involvement of local entities, at a time when these communities 
are experiencing fiscal cuts. 

Because of the economic downturn during the 1980s, local 
government officials have been under considerable pressure to 
attract business to their areas. Many localities have sought new 
business ventures by providing the most enticing tax packages 
possible. The economic incentives offered most frequently by 
local governments include tax abatement, tax increment financing, 
and creation of an industrial zone. 

Tax abatement is an agreement between a business and a city or 
county government that grants tax exemptions to owners of 
property in return for specific improvements agreed upon by 
contract. The local government must establish a reinvestment zone 
within which the property tax exemption is provided. Initial 
state legislation passed in 1981 established "criteria to be used 
in qualifying reinvestment zones that limited its application 
primarily to areas of urban blight, those within or adjacent to 
federal housing projects, areas eligible for federal assistance, 
and areas designated as local, state or federal enterprise 
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zones." 

In 1987, the legislature amended the tax abatement statute to 
broaden the definition of a reinvestment zone. The amended 
statute established criteria that allowed inclusion of areas 
likely to contribute to the retention or expansion of primary 
employment or to attract major investment in the zone that would 
be a benefit to the property and would contribute to the economic 
well-being of the city or town. At the end of the exemption 
period, the property goes on the tax rolls at its full appraised 
value and at the full tax rate. 

Tax increment financing {TIF) is a method of collecting revenues 
based on the expected gains, or increments, in property tax 
generated by new development. It is based on the concept that 
public projects in a designated redevelopment district will 
attract private redevelopment. The assumption is that the new 
public projects and the private redevelopment will cause the 
property values in the area to rise. According to a House Study 
Group report {1982) "TIF involves no tax break for developers; 
they continue to pay taxes on the full appraised value of their 
property at the same rate as other taxpayers." 8 

The House report states further that: 

the key to TIF lies in how that tax money is spent. As 
the area is redeveloped, its tax values will rise. The 
taxes levied on this increase in value, or increment, 
are then earmarked to pay for public works in the TIF 
zone. It is only after all taxes have been collected 
that unique features of TIF begin to operate: The 
taxes levied on the original value of the property go 
into general revenues, just as they did before the tax 
increment district was formed; but taxes on the 
incremental value go into the special TIF fund. The 
money in the fund can be used only to finance projects 
in the tax increment district, or TIO. Money in the 
fund may be used for direct financing or renewal 
projects {"pay as you go") or it may be used to repay 
bond debt and interest. 

Industrial zones are intended to stimulate growth in a city's 
extra-territorial jurisdiction. A city agrees not to annex a 
designated industrial district. The district is not taxed 
although property owners within the industrial district may 
provide payment-in-lieu-of-tax to the city, while also accepting 
reduced services. 

A number of economists and other researchers have raised 
questions concerning the actual impact that both tax abatement 
and tax increment financing have had in helping localities 
attract and retain businesses. No research has yet been conducted 
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to determine how the two tax packages have worked on a statewide 
basis. However, some evidence exists that these special 
incentives may have begun to fragment local tax bases. The types 
of tax abatements vary. A local entity may abate up to 100% of 
the property value of an incoming or home-based company. Cities, 
counties, school districts and other pertinent political 
subdivisions are placed in the difficult position of granting 
abatements to new companies, while not providing a similar 
benefit to established companies. Established companies have 
become increasingly resentful and have made similar demands in 
planning their expansions. 

State officials have estimated that about 30 local governments 
around the state now use tax increment financing. TIF was 
especially popular when localities were able to leverage federal 
monies to help make improvements in the designated investment 
zones. Reductions in federal funds have eliminated an important 
source of financial support and made TIF less attractive. 

In light of the lower property values, higher sales tax rates, 
dwindling federal financial assistance and uncertainty of special 
tax incentives, the THSRA, and its franchisee, may confront the 
difficult task of devising an innovative economic development 
strategy, especially if they seek to involve local governments. 

Government Service Impacts 
The Texas Triangle Rail Study identified a number of 
environmental considerations during and after construction of the 
high speed rail system. These may add more service burdens and 
responsibilities to cities, counties and other political 
subdivisions. 

The TTA study anticipates that: "Vehicular traffic generated at 
stations and associated parking facilities could result in higher 
emission concentrations in the localized areas; construction 
activities could impact air quality on a temporary basis due to 
equipment emissions, traffic diversion, dust producing 
construction activities, clearing and burning; the high speed 
alignment will traverse areas supporting a wide variety of plant 
and animal species; by using electrically powered equipment, the 
potential for electromagnetic impact exists; all alternatives, 
particularly those utilizing new right-of-way, could involve the 
use of farmland and hazardous waste sites • • • , should be 
identified during the early planning stages." The study 
recommends initial hazardous waste site identification so that 
mitigation measures and/or appropriate clean up can be developed 
and implemented for those sites affected by the project. 

Other areas discussed in the study that will involve local 
governments include: "proposed stations could cause secondary 
changes in land use patterns in surrounding locations; the 
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project could impact land use in both urban and rural areas by 
restricting access; the construction and operation of high speed 
rail has the potential of adversely impacting noise and vibration 
levels; the high speed rail alignment would traverse floodplains 
associated with numerous rivers, streams, creeks, and drainage 
channels; several rivers would be crossed by the high speed rail 
alignments and the high speed rail alignments would cross major 
aquifers within the State." 

The TTA study indicates "a separate study, dependent upon other 
phases of project development, would be necessary in order to 
adequately address social and environmental concerns and possible 
mitigations." The TTA study also acknowledges: "considerable 
interaction with property owners, community leaders, elected 
officials, environmentally concerned agencies, and interested 
citizens will be essential." An important consideration for 
local governments and other political subdivisions will be the 
interpretation or meaning established for mitigation. 

What are the local government costs for satisfactorily complying 
will these environmental considerations? While the High Speed 
Rail Act may allow for some cost-sharing with local governments 
and other political subdivisions, the budgets presented in the 
TTA study do not include funds for mitigation. It is unclear 
whether mitigation costs are included under other line items in 
the proposed budget, such as right-of-way acquisition, station 
construction, or contingencies. 

At a minimum, the environmental considerations have the potential 
for increasing the regulatory functions of local political 
subdivisions. These environmental considerations may have other 
more significant consequences for the affected local governments, 
including expansion of basic services such as transit, police and 
fire protection and infrastructure to accommodate the needs of 
the new rail system. Construction activities could increase 
exposure to accidents and possible litigation. 

State and local public agencies will have to plan for long-term 
health effects to individuals who are exposured to noise, 
vibration and hazardous waste removal and disposal. Local 
government officials and employees will have to contend with 
constituents who may have to endure both the inconveniences of a 
major construction project and additional financial burdens. 

Land Use 
As noted in other parts of this chapter, any high speed rail 
system will have sig~if icant impact on land use in both urban and 
rural areas. Building the high speed rail system will affect not 
only the land but also air, waterways, and groundwater. 
Construction of the high speed rail system may come during a time 
when the public has increased its awareness and concern for the 
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future of the environment. It is likely that environmental issues 
will continue to attract attention during the 1990s. 

Because any high speed rail system represents the largest non
highway construction project regulated by a state agency, the 
Texas High Speed Rail Authority (THSRA) will need to address the 
same land use issues confronting the state Department of Highways 
and Public Transportation (SDHPT). While the High Speed Rail Act 
provides the THSRA with the power of eminent domain and 
permission to contract with the state highway department "for the 
acquisition of any property, including the acquisition of 
property through the exercise of the power of eminent domain by 
such department," it stipulates that the Highway Department must 
approve any plans to "use, close, relocate, raise, reroute, 
impact, change the grade of, or alter the construction of a 
street, ally, highway, or road." Establishing a smooth working 
relationship appears critical to accomplishing the task of the 
THSRA. 

Important to consider in the development of this relationship is 
how the TTA study portrays the state's highway system. The TTA 
study stats that "the HSR is not expected to replace automobile 
and airline travel, but would complement those modes." The study 
notes further that "requiring the present modes (air and highway) 
to absorb these volumes of travelers will necessitate 
considerable expansion of their capacities at a substantial cost 
to the public and private sector." The Highway Department may 
have the unenviable role of assisting the establishment of a high 
speed rail system, while simultaneously competing with that 
system for future travellers and transportation funding 
allocations. 

The Highway Department is presently being examined by the Texas 
Sunset Advisory Commission. In its self-evaluation to the Sunset 
Commission, the Highway Department did not include the impact of 
the high speed rail system on its operations, particularly its 
involvement with the THSRA in right-of-way acquisitions or 
potential changes in the state's road and highway system. 9 

The TTA study clearly reflects a spirit of intergovernmental 
cooperation in regard to land use. In every case identified as 
an environmental consideration, the TTA study expresses a desire 
to develop a mutually satisfactory solution with the appropriate 
governmental agency. The Texas Legislature provides the THSRA 
with the authority to supersede any local government ordinances 
and other regulations that may affect the high speed rail system. 
In light of its override power will the THSRA strive to maintain 
the same quality of life standards that many of these local 
ordinances and regulations have sought to establish? 

The economic mission of the THSRA presents some conflict with 
improving the total quality of life of the impacted communities. 
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The THSRA will need to reconcile the greater community interests 
such as protection of property values, adequate accessibility to 
all property, and protection of public health, with the profit 
motives of economic developers. 

The development of these land use standards has already undergone 
established planning processes. Professional staffs have provided 
research and other input, planning commissions or other similar 
bodies have held public hearings or conducted other public 
participation activities and elected or appointed officials have 
deliberated the merits of proposed land use policies and reached 
their decisions which have guided development in their areas. The 
construction of the high speed rail system and its concomitant 
economic development intentions will place extra demands on these 
planning processes. 

Local government officials in Florida have expressed 
apprehension about similar concerns. The Florida Legislature has 
created a high speed rail commission also charged with selecting 
a franchisee to build the state's proposed high speed system. One 
observer has estimated that "the franchise-holder would have 
control of perhaps 15 percent of Florida's economic development, 
and conceivably could escape both planning standards and the 
obligation to pay the costs of growth." 10 

Florida planning officials have stated that the high speed rail 
development could disrupt existing local growth plans and "freeze 
out other development by taking up all the available capacity of 
roads and utility systems." The Florida high speed rail system 
is exempt from both local comprehensive plans and regional 
reviews required of other major projects, powers similar to those 
of the Texas High Speed Rail Authority. 

Summary of State-Local Implementation Issues 
Implementation of the high speed rail system would generate 
substantial involvement by local, state, and federal agencies as 
well as private sector organizations, associations, interested 
parties and the public. Important considerations for successful 
implementation would include public/private legal and political 
issues, local government finance concerns, potential government 
services impacts, and land-use problems. 

The high speed rail system would significantly impact a variety 
of land uses in both rural and urban areas. A critical 
consideration for local governments and other political 
subdivisions is how the Texas High Speed Rail Authority, in 
light of its statewide jurisdiction, will maintain the quality of 
life standards, that these public entities are charged to uphold. 

These environmental considerations may have more significant 
consequences for the affected local governments including 
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expansion of basic services and infrastructure to accommodate the 
needs of the new rail system. Local government officials and 
employees would have to contend with constituents who may have to 
endure both the inconveniences of a major construction project 
and additional financial burdens. 
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V. COMMENTS ON TEXAS TRANSPORTATION CONDITIONS 

Weather 
Intercity trains in the northeastern and midwestern United States 
have fulfilled an important transportation function when airports 
are inoperative due to inclement weather. While airports can be 
closed by snow, ice, fog, or serious thunderstorms, and seasonal 
difficulties can often be predicted, rail travel is rarely 
affected except for the most severe situations such as 
hurricanes. In the Northeast, the prospect of snow invariably 
diverts potential air travellers to rail, especially business 
travellers who can not afford delays and who have an alternative. 

In Texas, however, weather-related air delays are very 
infrequent. Intercity rail would offer an alternative in Houston 
only when fog, and perhaps heavy rain, can be predicted, and in 
Dallas, only when snow and ice can be predicted. In other 
situations such as delays due to serious thunderstorms, it would 
be unlikely that travelers could be alerted sufficiently in 
advance to make alternative travel arrangements. 

Development Rights 
A transportation corridor may add significant value to land. 
Donations of land for major highway projects rely principally on 
this premise: the value of the remaining land is substantially 
greater than the value of land donated. In California, the 
concept of increasing reliance on privatization for the 
construction of new highways takes this one step further. A 
number of toll highways in California will be financed by private 
firms under conditions specified by the Legislature and by the 
California Department of Transportation (CalTrans). These 
projects have been termed privately funded Build-Operate-Transfer 
(BOT) projects. 

BOT highways will operate under development agreements enabling 
the private entity to lease the facility from the state and 
charge tolls sufficient to retire the private investment in the 
project (including a reasonable profit), operate and police the 
facility, maintain the facility, retire any outstanding bonds 
issued in support of the facility, and to make lease payments to 
the state. The State of California will own the facilities, 
leasing them up to a period of 35 years to the private entity, 
and then take full control of the facility. 

It is unclear if this concept is transferrable to rail projects. 
on intercity rail corridors in the East and Northeast, 
development generally has not been significant. At Grand Central 
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Station in New York, at 30th street Station in Philadelphia, and 
at Union station in Washington, there are numerous businesses. 
Yet it must be remembered that all three stations function as 
hubs for intercity rail and commuter rail. 

Union Station in Washington D.C., cited as an example of the 
development potential for new intercity rail stations, is, 
however, a unique situation. Clearly, Union Station has 
benefitted over the years from the improvement and upgrading of 
that part of the city and has benefitted from its link to the 
Metro. It has prospered from the increase in employees on Capitol 
Hill over the past 30 years. Perhaps most importantly, Union 
Station has flourished because of inadequate retail markets near 
the Capitol and the numerous government and trade associations in 
its vicinity. In most other cities in Texas and around the 
country, development is not nearly as constrained as it is close 
to Union station. 

In contrast, at small commuter stations in the Northeast, 
development is minor or negligible. Along some commuter lines in 
Philadelphia and in the bedroom communities of New York and 
Connecticut, small shops are clustered around the stations, 
creating a part of the town's nucleus. There are numerous 
stations, however, which are relatively isolated. The anecdotal 
evidence of suburban stations for Metro is similar. In several 
cases, the Metro stations may have enhanced development 
opportunities, particularly in built up areas. In most newer 
areas without previous development, the Metro stations have not 
engendered significant new development. 

Even in California, the evidence for "induced development" by 
rail is difficult to substantiate. Officials at the Bay Area 
Rapid Transit district (BART) indicated that, of their 25 
stations, development has occurred at only four or five. Many of 
these stations were in areas which may have been developed 
without the attractiveness of BART. BART officials believe their 
stations have focused economic forces in the four or five cases, 
but that stations will not generate new economic activity on 
their own. The BART officials could not identify a single 
instance of a BART station, by itself, inducing significant 
development. 

Right-of-Way 
Right-of-way issues have become an important intergovernmental 
issue for intercity rail proposals. If existing rights-of-way can 
be used, cost and time savings will result, especially in urban 
areas. Right-of-way on interstate highways has become the focal 
point of contention. This involves the Federal Highway 
Administration, state departments of transportation, and state 
transportation trade groups, such as the American Association of 
State Highway and Transportation Officials (AASHTO). AASHTO has 
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testified in Washington that it has reservations about potential 
impacts on highway safety. 1 State governments are involved in 
another way: by constitution, most cannot make a gift of right
of-way (or other public resource) to a private entity without 
receiving just compensation. According to several state rail 
officials, establishing a fair market value for a portion of an 
existing right-of-way has been uncommon. 

In the Technical Memorandum Supplement to the TTA study (Task 
2.1.4), prepared by Lichliter/Jameson & Associates, it was 
concluded that highway medians should not be used for routes in 
Texas. Nevertheless, recent testimony by the Texas High Speed 
Rail Authority recommends a federal solution to joint right-of
way use. 2 

It is anticipated that an administrative remedy at the federal 
level will be sought first. As an impetus for the administrative 
remedy, federal legislation has been introduced which would 
require the FHA to permit joint right-of-way use. Legal action at 
the state level or between the states and the federal government 
may be possible before the issue is resolved. 

Omissions of Data 
Neither in the summary Document of the Texas Turnpike Authority 
Study, nor in the two backup volumes of technical memoranda was 
there detailed data on the following: 

1. Air congestion and more importantly, air delays at 
Hobby, Love, Mueller, and San Antonio air 
fields; 

2. Road congestion data; 

3. Estimates of foregone tax revenues if tax exempt 
financing were used, and the delays in 
obtaining financing for other private 
activity borrowers if the intercity passenger 
system crowds out other borrowers due to the 
state's bond cap. 

The first two items are important to substantiate the need for a 
new high speed intercity passenger rail system in Texas. The 
third item would be helpful in determining one major effect of 
proceeding with the project. 

1. Footnotes are at the end of the chapter. 
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Conditions Favoring Intercity Rail Systems 
In California, there are existing rail passenger lines, strict 
air emission standards, high population densities, congested 
airports, and an extensive local transit system which could be 
linked eventually into a more integrated transportation system. 
Texas compares less favorably on each of these factors and 
others, such as lower intrastate airfares, less highway 
congestion, and a history of low rail ridership. There is also a 
major difference in airport capacity--high speed intercity rail 
is seen as one key approach for coping with insufficient airport 
facilities. (California has lost airport capacity during past 20 
years, has few sites for new airports, and has noise and 
environmental regulations more stringent than most other 
states.) 3 

The State of Florida has the ability to issue tax-exempt revenue 
bonds for high speed rail (HSR). This would reduce long-term 
borrowing costs and the costs of the entire project. Texas does 
not have that ability. Also, the real estate markets in Florida 
have fared better than in Texas and are likely to perform as well 
as the markets in Texas for the foreseeable future. Even with 
these two advantages, the Florida project is in serious 
difficulty. Proposals have been raised recently about state 
financing, as well as tax increment financing proposals for 
counties through which the route would exist. According to the 
executive director of the Florida High Speed Rail Commission, no 
one has ever thought ridership revenues could pay for the system. 

The question then becomes, what conditions would he favorable for 
hiqh speed intercity rail in this country? According to a senior 
transportation planner in Southern California who has studied 
extensively rail systems in Germany and California, these 
ingredients are vital for a high speed intercity system: 

o high population density 
o a route of between 200-500 miles 
o significant airport congestion 
o relatively high airfares on the route 
o constant highway congestion on the route 
o public acceptance of rail as a regular means 

of transportation 
o numerous opportunities for economic development 

as part of the route. 4 

On the Houston to Dallas route, only the second condition 
definitely exists. Perhaps, cases could be made for the first and 
last conditions, although density is still low compared to 
metropolitan areas in the Northeast and in Europe. Clearly, the 
third, fourth, fifth, and sixth conditions are not evident. In 
other words, the majority of conditions are not met. 

An important deficiency for Texas is the absence of links between 
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an intercity passenger system with the local transit systems in 
each city. In Europe and in the northeastern states, such feeder 
systems are considered vital for funneling in to the longer-haul 
route. In California, such linkages are considered absolutely 
essential for the viability of intercity rail. Because Houston 
and Dallas transit operations rely predominantly on buses, and 
few businessmen and tourists ride buses, even the existence of a 
link would be relatively inconsequential. The link would need to 
be with light/commuter rail. 

An intercity rail system cannot be viewed independently. It must 
be linked to other transportation modes, and it must coordinate 
well with other systems of public transportation. Historically, 
all successful rail transportation systems have been built from 
the bottom up. This is the general strategy for funding rail in 
California: commuter, county-wide, region-wide, state-wide and 
intercity, and eventually, interstate. A stand alone HSR system, 
as proposed in Texas, would be a bottom down system. There are no 
known successful bottom down rail passenger systems. 

The absence of transportation conditions which facilitate, and in 
some cases, would seem to be necessary for development of an 
intercity passenger rail system, suggests that timing for an 
intercity system is inappropriate. It seems particularly unusual, 
what with all the disadvantages compared to Florida and 
California, that Texas could be the location for a completely 
private high speed rail system. 
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4. Interview with Dr. Bijan Yarjani, Project Manager for 
Transportation, Southern California Association of Governments, 
Los Angeles, California, August 10, 1990. 
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VI. ASSESSMENT OP 
PROJECTED OPERATIONS AND MAINTENANCE COSTS 

There is a discrepancy between the operations and maintenance 
expenses (O&M) in the summary report (staging scenario, 
independent alignment) for 1995 and both the data presented 
elsewhere in the summary report and the data presented in the 
Technical Memorandum. On page VIII-14 of the TTA study summary 
report, at the bottom of Table VIII-9, the operations and 
maintenance budget for Stage I is listed at $62,700,000. On pages 
VIII-15 (Table VIII-10) and VIII-17 (Table VIII-12), the total of 
fixed operating costs ($18.417 million), maintenance of fixed 
facilities ($14.939 million), and variable costs for Stage I 
($16.~16), aggregates to $49.872 million. These same costs in 
Tables 6-7 and 6-8 of Task 2.1.5 of the Technical Memorandum are 
$18.831 million, $15.587 million, and $17.507 million 
respectively. The total would be $51.925 million. It appears that 
either Tables 6-7 and 6-8 of the Technical Memorandum are 
mislabelled or Table VIII-11 is mislabelled--they have exactly 
the same cost estimates, but the first two are described as an 
independent alignment and the latter is described as an existing 
alignment. 

The higher cost figure of $51.9 million is the amount used in the 
financial analysis on page 175 of Task 4.1 of the Technical 
Memorandum. To this is added other annual expenditures of $2.312 
million for advertising and $4.289 for agency commissions and 
ticket sales. Annual operating expenditures, then, are estimated 
at $58.5 million. 

How the operating costs were computed is unknown. In Table 6-7, 
administration is listed at a flat $1.0 million per year, while 
insurance is listed at $5.0 million and traffic control at $1.0 
million. No references are made on the derivation of these costs. 
Staff for passenger stations was listed at $5.0 million. No 
mention was made of the number of employees or their wage rates. 
Because the method by which they were derived is unknown, the 
$58.5 total estimate should be considered with a degree of 
skepticism. 

Previous cost estimates prepared by the German High Speed 
Consortium were higher than $58.5 million. On page TMOl-3 of Task 
2.1.2., the O&M costs prepared in 1985 were estimated in a range 
of $70 million to $117 million. Two years later in another study, 
the German High Speed Consortium settled on the $70 million 
estimate. Comparison of the O&M budget with O&M budgets of other 
proposed routes shows the TTA figure to be low. On page TMOl-3 of 
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Task 2.1.2., the O&M costs of every other proposed steel-on-steel 
system, except one, is higher than for Texas. The one lower 
estimate, prepared in 1984 by Barton-Aschman ·for a Florida route, 
was $58 million. 

A recent report from the Argonne National Laboratory on magnetic 
levitation (maglev) delineates O&M costs at 13.7 cents per 
passenger mile for the Boston to Washington Amtrak route. The 
proposed TGV Florida rate is described as 16.0 cents while the 
proposed TGV Chicago to Detroit route was listed at 11.9 cents. 1 
on page 8 of the Technical Memorandum 2.2.3., the number of 
passengers for 1998 is forecast at 3,063,000 (one-way) for the 
Dallas to Houston route, under the staging scenario. With a 279 
mile one-way route, the number of passenger miles in 1998 would 
be 854.577 million (3.063 million X 279). If this ridership were 
achieved, the following O&M costs could be projected: 

$ 117.077 million at the Metroliner rate of .137 
$ 136.732 million at the Florida TGV rate of .16 
$ 101.695 million at the Chicago-Detroit rate of .119. 

It should be noted that some rates for other routes are lower in 
the Argonne report. For instance the proposed improved Amtrak 
service from St. Louis to Chicago is estimated at 10.9 cents per 
passenger mile. Yet others are -higher: both the proposed upgraded 
Amtrak Chicago to Milwaukee and the proposed TGV Chicago to 
Milwaukee routes are in excess of 24 cents. The foreign rates 
were discarded due to the very dissimilar transportation 
situations. As noted by Johnson: 

"Large cities in the United States are farther apart 
than large cities in Europe and Japan, and the United 
States has extensive interstate highways and an air 
system that greatly surpass those in Europe and Japan. 
In most industrial countries, fuel prices are two to 
three times higher than those in the United States, and 
intercity travel prices are often fixed by the 
government in favor of train service." 2 

Another method of estimating O&M costs is to compute costs on a 
per train mile basis. In table 6-8 of the Technical Memorandum, 
it is estimated that for Stage I (Fort Worth-Dallas to Houston) 
in 1998, 4,291,000 train miles would be travelled. Operations and 
maintenance (O&M) 

1. Footnotes are at the end of the chapter. 
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costs per train mile vary by route, equipment, region and other 
factors. A detailed analysis in 1985 by the rail unit within the 
Michigan Department of Transportation, one of the most highly 
regarded state rail agencies, showed O&M expenses on the Chicago 
to Detroit Amtrak route at $15 per train mile in 1984. 3 This 
figure did not include costs of Amtrak's administrative expenses 
and overhead, or its costs allocated to Chicago's Union Station 
operations. 

For a comparison to the projected Texas route, the $1 million 
amount for general administration was deducted, yielding a 
projected O&M figure of $57.5 million. That computes to a per 
train mile cost of $13.40. Even if one offsets Amtrak's 
administrative, overhead, and Union Station expenses by increased 
efficiencies of materials and labor, the data suggests that the 
Texas O&M estimates may be too low. With a rate equivalent to the 
Florida TGV estimate of $16 per train mile, the Texas figure 
would rise to $68.656 million. One engineering firm with 
considerable experience in proposed high speed steel-on-steel 
lines, Parsons Brinckerhoff, has put true O&M costs as high as 
$80 per train mile. 4 

Summary on Operating Costs 
Nothing conclusive can be demonstrated from this analysis of 
estimated operations and maintenance costs. However, four points 
need to be made. First, as noted in chapter III, the estimated 
O&M expenditures make no provisions for state and local tax 
payments. Second, the budget shows advertising expenditures which 
would seem insufficient compared to competitors and the history 
of Texas rail ridership. 5 

Third, also as noted previously in this report, the estimated 
annual salary and benefits for employees is likely to be no 
higher than $24,000. 6 By way of comparison, the proposed 
Florida maglev route would pay its employees an average rate of 
over $20,000 even though more than half of the employees would be 
skycaps and baggage handlers. 7 The upper range for employee 
compensation would be the Bay Area Rapid Transit system on the 
West Coast--each of their 2246 employees currently averages 
$38,000 in payroll. 8 Nevertheless, the projected $24,000 amount 
for Texas is too low in today's market to attract individuals who 
would staff a high quality, high service transportation company 
and would be even more insufficient eight years from now. 

Finally, the comparisons with other proposed and existing 
passenger rail systems suggest strongly that the actual O&M costs 
should be greater than projected in the TTA study. Even if one 
takes the lowest per passenger mile cost of 11.9 cents for the 
proposed Chicago to Detroit route, the annual O&M expenses in 
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Texas ($101.695 million) would be 74 percent more than in the 
original study documents ($58.5 million). In all likelihood, the 
true O&M figure for the proposed Texas route would surpass the 
TTA estimate by a minimum of 50 percent. 9 
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2. ibid. 
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Corridor High Speed Rail Technical Report, 1985. 

5. Marketing the intercity rail system was not addressed from a 
financial viewpoint. . Marketing should be an important area of 
the project, since the large majority of revenues would depend on 
ridership. Advertising is projected at approximately 2 percent of 
expenditures in 1998 (TTA Technical Memorandum, Task 4.1, page 
175). According to the Office of Aviation Analysis in the U.S. 
Department of Transportation, many large airline carriers 
allocate 2 1/4 percent of operating expenses, or 2 3/4 percent of 
revenues to advertising. For smaller carriers, there is more 
variation: advertising can represent less than 1 percent of 
expenses, or be in excess of 6 percent of revenues if they are 
doing poorly. Because a Texas intercity rail carrier would be 
attempting to divert travelers from other modes, the 2 percent 
estimate would seem insufficient. This is especially true given 
that rail ridership in Texas peaked in 1920. 

6. In chapter III, $18 million in salary costs were estimated to 
cover personnel costs for 750 employees of the franchisee. 

7.Maglev Transit, Inc., The Magnetic Levitation Demonstration 
Project, 1989. 

8. Bay Area Rapid Transit District, Annual Report 1988/1989, 
1989. 

9. Even at the much lower projected ridership calculated in 
Chapter II, the O&M costs would range between $52.7 million and 
$70.8 million, compared to estimated revenues of $55.4 million 
for the Stage I segment between Forth Worth-Dallas and Houston. 
In addition to the likely annual operating deficit, no funds 
would be available for repayment of capital expenditures. 
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VII. COMMENTS ON THE ECONOMIC VIABILITY 
ON A PRIVATELY FINANCED HIGH SPEED RAIL SYSTEM IN TEXAS 

An Overview of the Study 
The purpose of the Texas Triangle High Speed Rail Study, is to 
"investigate the economic and financial feasibility of 
constructing and operating a high speed rail system in Texas." 
(page I-1) 1 The TTA study examines the new rail passenger 
service between major central Texas cities. 

The service area studied was designated the Texas Triangle 
because the projected service route was divided into three 
segments. The first segment, Stage I, connected the cities of 
Fort Worth, Dallas and Houston; the second, Stage II, connected 
Houston, San Antonio and Austin; the third stage was San Antonio, 
Austin, Dallas, and Fort Worth. 

Service over these routes could be provided by three different 
rail technologies: High Speed (80-125 miles per hour), Very High 
Speed (125-200 miles per hour) and Ultra High Speed (over 200 
miles per hour). The differences in speed among these 
technologies is due to the increasingly more complex and 
expensive rail technologies needed for sustained speed. The TTA 
study concluded that the Very High Speed (VHS) technology would 
be the best option for Texas. 

The TTA study then analyzes passenger traffic among the cities in 
the study area and determines that the primary competition for 
the VHS rail service would come from air and highway 
transportation. Estimates of passenger trips and the sensitivity 
of passenger revenues to competitive actions on the part of 
competing transportation services are developed. 

Given the above information, the layout and operations of the 
system are developed and revenues and costs of operating the 
system are estimated. The conclusion of the TTA Study is 

••• that high speed rail service on all legs of the 
Texas Triangle is an economically sound and recommended 
option to accommodate future travel demands between the 
five major Texas cities. (page xii) 

The information examined in this chapter comes from the Texas 
Triangle High Speed Rail study, referred to in this chapter as 
the TTA study, and the Technical Memorandum, Section XV, Task 4.1 
Financial Analysis, referred to as the Financial Analysis. 

1. Footnotes are at the end of the chapter. 
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The assumptions of the TTA study form the basis of a series of 
spreadsheets contained in the Financial Analysis. These 
spreadsheets summarize the cash flows resulting from the use of 
HS, VHS and UHS rail systems and various stages of the system's 
construction. 

All of the assumptions made concerning the system's cash flows 
must ultimately affect the numbers contained in these 
spreadsheets. Therefore, an analysis of the sources of these 
numbers for each of these lines provides an efficient means of 
providing an overview of the assumptions and information 
contained in the TTA study. 

Revenues: 
Passenger revenues: Estimates are contained in Section VIII of 
the TTA study. They are based on analysis of passenger traffic 
contained in Section IV. 

Supplemental revenues: Supplemental revenues are assumed to come 
from package express service, concessions/rental operations in 
stations and on trains, rental car operations, and parking. 

Expenditures: 
Maintenance and Operating: These costs are classified as Fixed 
Operating Costs (administration, insurance, traffic control, 
electrical demand charge, staff for passenger stations) and 
Maintenance of Fixed Facilities (right-of-way and track, 
signaling, administration building, passenger stations, 
maintenance facilities, and electrification). 

Advertising: Included are both expenses of advertising to 
promote the use of the rail passenger system and also revenues 
from the sale of advertising rights within the stations and 
trains. 

Agency Commissions: These agency commissions were defined as 
fees provided to the franchisee for ticket sales. 

Net Debt Service: Net debt service was not specifically defined 
in the Financial Analysis, but is assumed to be the costs of 
interest payments and retirement of the principal amounts 
borrowed. 

Other Items: 
The revenues and expenses result in an Annual Gross Cash Flow for 
each year. This amount is then adjusted by two items, Source of 
Contribution Repayment and Dollars Available for Franchisees, to 
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produce an Annual Net Cash Flow amount. A Cumulative Net Cash 
Flow is also computed for each period. 

In addition to these amounts, summaries of the relationship of 
the debt expenses to revenues and other contributions is given: 
Gross Annual Debt Service Coverage, Annual Debt Service Coverage 
and Net Annual Debt Service Coverage. 

Analysis of the Study 
There was insufficient information provided to check the various 
spreadsheets and determine whether they, in fact, justify the key 
findings of the TTA study. However, the authors were able to 
gain an understanding of how the TTA study was developed. The 
authors' evaluation can best be communicated through a series of 
questions. These questions both elicit the key issues which must 
form the basis for economic analysis and use these issues as a 
measure of the effectiveness of the study. These questions also 

make more explicit certain elements of the proposed rail system, 
as defined in the TTA study, and provide insights as to how these 
elements can affect the economic viability of the proposed 
system. Answers to these questions can be provided only by the 
developers of the report or through further detailed economic 
analysis. The authors would caution against any future work on 
the proposed rail passenger system until these questions are 
satisfactorily answered. 

1. What is economic viability? 
The heart of any economic analysis is the concept of economic 
return. A project must earn a rate of return based on its risk 
and the other opportunities available to the investor. If the 
various contributors of capital cannot expect to earn a "fair" 
rate of return on their investment, there is no basis for 
assuming that such capital contributions will be forthcoming. 
Thus, any project that relies on private sector financing must 
demonstrate that private capital will find this an attractive 
economic alternative. 

2. What is the fundamental criterion for evaluating the economic 
viability of the proposed system? 
As the current statute mandates private funding only, the rate of 
return to the private investors must be adequate to attract 
capital. Yet, the TTA study does not examine the return required 
by the private investors (the developers and franchisees) who 
provide all the capital expenditures, including stations and 
rolling stock. Instead it appears to place great emphasis on 
attaining a given "debt service ratio" of 1.25, and implicitly 
holds that the attainment of this debt service ratio indicates 
the proposed rail system is economically viable. This is not 
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true. 

3. Are the revenues and expenses explicitly stated in a form 
that can be analyzed? 
As mentioned in the answer to question 2, the TTA study must 
demonstrate that the rate of return offered to private sector 
investors is adequate to compensate them for the risks 
undertaken. The format of the TTA study makes the determination 
of these rates of return very difficult. 

The TTA study is based on a series of spreadsheets which do not 
follow a standard structure. The standard approach is to 
separate operating revenues and expenses and analyze the project 
first for its operating feasibility. Operating feasibility then 
provides the basis for determining the financing requirements of 
the project. The financial revenues and expenses are then 
developed and analyzed. The standard process concludes with an 
examination of the project as a whole and a determination of its 
economic viability. 

The general form of a cash flow statement as used in economics 
and business analysis has three sections: 

Cash inflows and outflows from operations 
Cash inflows and outflows from financing activities 
Cash inflows and outflows from investment activities 

The standard format facilitates the discovery of any 
discrepancies, inconsistencies or omissions in the analysis and 
clearly demonstrates the impact of various elements of the 
proposed system on cash flows. Unfortunately, the TTA study 
mixes inflows and outflows and also operating and financial 
items. For example, the spreadsheets mix operating expenses and 
financial expenses in the Expenditures section. The TTA study 
also groups both advertising expenses and advertising revenues in 
a single line item (see page VIII-14). This mix makes it 
extremely difficult to determine the net financial impact of 
various elements of the proposed rail system, to conduct 
sensitivity analysis of the results, or to identify problem 
areas. 

The issue here is not just a matter of preference or convenience. 
Departures from the standard format can, as will be shown below, 
obscure important issues and often lead to a wrong decision. 

4. Is the proposed rail system economically viable? 
Although the TTA study does provide a favorable answer to this 
question, the authors believe that there is no economic basis for 
this recommendation. The TTA study is merely a series of cash 
flow projections. It is not an economic analysis. 
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Given the deficiencies of the TTA study, it is impossible to say 
that the project is economically viable. To perform an 
acceptable economic analysis, one must demonstrate that, after 
all other expenses are met, the cash flows of the project are 
sufficient to earn an internal rate of return at least equal to 
the private investors' required rate of return. 

s. What is the role of developers? 
The role of the private sector is essential for the success of 
the proposed system. Specifically, the "developers", as 
specified in the TTA study, are to provide the stations for the 
system (page IX-3). However, the details of the involvement by 
developers must be specified in more detail before it can be 
determined if their contributions will, in fact, be forthcoming. 

6. What rate of return must be offered to entice developers to 
participate in the proposed rail system? 
To answer this question, the risks associated with the cash flows 
must be estimated. The return adjusted for risk must be 
sufficient to entice a private capital investment. All 
supplemental revenues from the operation of concessions in the 
stations are explicitly assigned to covering the capital costs of 
the proposed system and do not go to the developers of the 
stations. However, the developers are assumed to spend 
$55,000,000 for the construction of the stations (page 9, 
Financial Analysis). 2 The TTA study mentions that developers 
••• "to whom development rights to construct stations would be 
awarded, or to entities whose programs or businesses along the 
service routes would be greatly enhanced by existence of the 
system" would experience some "value added" which would entice 
them into investing in the stations (page IX-3). This is an 
extremely general statement. The TTA study provides absolutely 
no information upon which the cash flows to these developers 
could be calculated nor does the TTA study provide even a list of 
the sources from which these cash flows would accrue. 

7. What is the role of the franchisees? 
The rolling stock for the rail system is to be provided by the 
private sector. The TTA study states "It is anticipated that the 
rolling stock could be funded by the franchisee and its lenders 
since, by law, tax-exempt financing under HR 4333 is not 
currently available for rolling stock" (page IX-3). The nature 
of the franchisee ·and its relationship to the "Texas high speed 
rail authority ••• which would be responsible for financing, 
constructing, managing, and operating the system." (page xii) is 
not well specified. The details of this relationship, which will 
need to await any applications to the High Speed Rail Authority, 
would have a substantial impact on the perceived risk of the 
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project to the franchisee. More detailed specification would 
allow a better calculation of the rate of return to the 
franchisee which, in the TTA study, is based on a residual of 
what remains after the payment of operating expenses and some 
debt expenses. 

a. What is the rate of return to he offered to entice the 
franchisees to participate in the proposed system? 
As with the developers, the source of inducement for the 
franchisee to participate is unclear. The payment to the 
franchisee is given as "Dollars Available for Franchisees" in the 
spreadsheets. The TTA study assumes that "The franchisee would 
be expected to receive an internal rate of return on its 
investment payable from excess revenues generated, once the 
system is in place and the fare service is begun" (page IX-3). 
As noted above, this payment is basically a residual of cash 
flows remaining after operating and debt service expenses and 
after the payment of "Source of Contribution Repayment". However, 
any private investor will require not just the receipt of some 
residual, but would expect to earn a rate of return commensurate 
with the risk of the investment and competitive with other 
investment opportunities. Unfortunately, the TTA study makes no 
attempt to identify the franchisees' rate of return. 

The TTA study thus ignores the economic analyses which both the 
"developer" and the "franchisee" can be expected to perform 
before investing. Failure of the TTA study to conduct these 
economic evaluations means that assumptions of private 
participation in the system are extremely weak. Given the data in 
TTA study and the Financial Analysis, it is doubtful that any 
private participation in the project would be forthcoming. 

9. Why is short-term financing initially employed to construct 
the project, rather than financing the project•s construction 
entirely with long-term debt? 
There are two financing stages planned. The first stage consists 
of tax-free notes issued to finance the construction of the 
system. Under current legislation, that would no longer be 
possible. The second stage involves a refinancing of these notes 
by the use of long term debt. The TTA study and Financial 
Analysis analyze the advantages and disadvantages of fixed and 
variable rates in a general sense, but assumes a relatively 
conservative estimate of 8% and 8.15% for the bonds. In building 
this refinancing into the financing, the project becomes exposed 
to substantial interest rate risk; that is, the proposed system 
could be required to refinance the notes at a much higher 
interest rate, substantially affecting the cash flows of the 
project. 

The question arises as to why this increased interest rate risk 
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is taken on. Why wouldn't a franchisee issue long-term bonds at 
the initiation of the project? This choice results in minimal 
interest costs in the near-term by using short-term notes which 
usually require a lower interest rate than long-term bonds. It is 
troubling that this strategy, which seeks to minimize interest 
costs in the short run, greatly increases interest rate risk in 
the long run when the system begins operation at the end of the 
1990s. This increased long-term risk is not adequately addressed 
in the TTA study. 

Financing construction via short-term instruments is common 
practice. Typically, a developer obtains short-term funds and 
plans to sell a project eventually to an investor who desires to 
operate the project over the long-term and who has access to 
long-term financing. As the franchisee seeks, not only to 
construct the rail system, but also perhaps to operate it, it 
might be more prudent to finance the project entirely with long
term bonds. This would perhaps require a higher interest rate 
during the construction period, but such a strategy would avoid a 
refinancing requirement, and its attendant interest rate risk, in 
the future. 

10. Are the assumptions made in the study reasonable? 
Given the uncertainty in the general economy, the assumptions 
concerning interest rates should be biased downward. The rate 
used should not be merely the rates current as of 1988, but 
rather, they should be the likely rates over the period of the 
project, especially the period in which the notes will have to be 
refinanced. The inflation rate used in the Financial Analysis is 
2%. With the general rate of inflation at over 4%, this 
assumption may need to be altered. 

11. How sensitive are the TTA study•s recommendations to 
alternate, reasonable assumptions concerning important variables? 
There are a number of variables, such as the interest rates 
discussed in Question 10 above, which could affect the projected 
cash flows. The TTA study acknowledges this by stating: 

"The previously described findings, conclusions and the 
projected cash flows included within this analysis are 
based solely on the projected revenues, 
capital/construction costs, construction timing, and 
other assumptions listed herein. Any change of 
projected revenues, costs or assumptions will have a 
direct impact on the projected cash flows." (page 7, 
Financial Analysis) 

There is no mention made in the TTA study of any sensitivity 
analysis being performed to determine the how a change in any of 
the numerous variables would affect the principal findings. For 
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instance, what if interest rates rise above the 8.00% and 8.15% 
projected (page 6, Financial Analysis)? What if the costs of 
operating and maintaining the system rise above 2% per year (page 
6, Financial Analysis)? These are important questions, 
especially considering the refinancing risk to which the proposed 
rail system will be exposed at the end of the decade. 

Several other variables should be examined as well. It is not 
necessary that every possible contingency be addressed in 
advance; however, the TTA study should certainly make an effort 
to analyze the impact of likely ranges of interest and inflation 
rates on the economic viability of the project. 

12. What is the likelihood of being able to obtain initial 
contributions from governmental agencies? 
Voluntary contributions may be permitted under the state statute. 
What happens if governmental contributions are not forthcoming as 
estimated in the TTA study? Considering the substantial budget 
problems experienced by many Texas cities over the last few 
years, the assumption of financial assistance may be extremely 
optimistic. 

13. How are the debt service ratios computed? 
The focus of the analysis seems to be on satisfying a target debt 
service ratio. The calculations of this ratio are not 
specifically defined and, given the ad-hoc structure of the TTA 
study, it is difficult to determine exactly what elements are 
included or excluded in the computation. This variable, and the 
other important variables in the TTA study, should be more 
carefully defined. 

Summary of Findings 
The major result of the analysis is that the Texas Triangle High 
Speed Rail Study is not an economic analysis. The cash flow 
spreadsheets of the TTA study give estimated revenues and costs 
but make no attempt to analyze this data using standard economic 
procedures. Without such analysis, it is impossible to determine 
the system's viability for a private sector investment. The TTA 
study is also extremely sketchy regarding the roles of 
"developers" and "franchisees" and the rates of return they would 
require to adequately compensate them for the costs and risks of 
building a new passenger rail system. In addition, the TTA study 
is developed in an ad-hoc method. It ignores the standard method 
of stating and analyzing cash flows and thus leaves several 
details of the financing plans obscured. Finally, very little, 
if any, sensitivity analysis has been performed. Given the very 
favorable assumptions of the TTA study and its use of short-term 
financing to produce low interest costs during the construction 
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period, a sensitivity analysis is imperative. 

In conclusion, there is no economic basis for the TTA study's 
finding that the proposed rail system is an economically viable 
project. 
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FOOTNOTES 

1. References for quotations or other information will be given 
in parentheses. The page numbers, unless otherwise specified, 
refer to the main TTA report. While the language in this chapter 
is in present tense with reference to the TTA study, it should be 
noted the TTA study was published in February 1989. 

2. Footnote (a) of the spreadsheet states "The capital 
expenditures do not include the cost of the stations at $55 
million or the costs of the rolling stock at $1,136,900 which is 
financed by private enterprise." 
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VIII. CONCLUDING OBSERVATIONS 

This review of Texas Triangle High Speed Rail Study was limited 
in many respects. Extensive reviews of the projected capital 
expenditures were not undertaken, and the authors did not perform 
sensitivity analyses on important factors. Nor was there an 
analysis of how revised estimates of ridership, annual operating 
costs, and changes in financing would affect the financial 
viability of the route as a private undertaking. Private 
franchisees who plan to submit applications to the High Speed 
Rail Authority shall assume the responsibility of such detailed 
analysis. 

The research team could find no evidence that the economics of 
high speed rail in Texas would be different than the economics of 
rail and transit financing in other parts of United States, or 
other parts of the world in which subsidies are freely 
acknowledged. A completely privately financed high speed 
intercity rail system in the United States, with perhaps one or 
two tourist-related exceptions, is highly problematic. In the 
judgement of the research team, there is no evidence that a 
privately financed high speed rail system in Texas is feasible 
under current conditions. 

This analysis did not address the wisdom of expending public 
funds to initiate and operate intercity passenger service within 
Texas. There are instances in which public funds should be spent 
for implementing public policies. Nevertheless, the statute 
prohibits public funding, and unless current transportation 
conditions in Texas change in unforeseen ways, the case for 
public subsidies or other forms of public financial assistance 
does not seem compelling. However, the issue of providing public 
funds is beyond our expertise, and within the domain of elected 
state officials. 
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