


Risks, Assumptions and Sensitivities

&1

operating costs than to changes in operating
revenues and initial capital costs. Based on this,
no further sensitivity analyses were conducted.

Financial Projections

Considerable effort was made to present fairly
the financial projections relating to each scenario
under study. However, revenues and costs are
subject to uncertainty, as they are subject to a
number of factors and assumptions. The scope of
the project, accuracy of estimates, changing
financial markets, economic cycles, inflation,
investor and lender perceptions, changing
legislative context, evolving preferences of the
travelling public are issues that can influence
financial results.

Major Risks

Important financial elements that are not within
the control of the project are changing financial
markets, economics cycles, inflation and investor’s
and lender’s perceptions. For example, a yearly
inflation rate of 3 % adds $3.4 billion to the initial
cost of $10.5 billion (19938), while financing costs
add another $4.4 billion, bringing the total to
$18.3 billion (current dollars) spent until 2005 for
the full Québec-Windsor corridor; this represents
a 75 % increase over the initial constant dollar
cost. Any significant change in such elements
could have a large impact on the financial results.

Other major assumptions that could affect the
financial results (in addition to those noted
previously in the sections on ridership, initial
capital costs and operating costs) are:

* INTEREST RATES. For the purpose of the
financial analysis, it has been assumed - that
private sector loans are based on the federal
government's long-term borrowing rate that was
approximately 9% at the time the analysis was
undertaken. For example, the infrastructure and
technology notes, which are backed by
governments guarantees, are set at 9% (50 base
points above the long-term borrowing rate).
Should HSR proceed, it is very likely that the
inferest rates at which the project is financed will
differ from those used in this analysis. While the
real interest rate is high from an historic
perspective, inflation is relatively low. It must be

remembered that it is not possible to predict, with
any degree of certainty, future capital market
conditions or the expectations of future investors.

* RESIDUAL VALUE. Changes in the residual
value would have a reasonably important impact
on the vaiue of the IRR. The residual value used is
designed to provide a measure of the financial
risks (i) that parts of the project, for a variety of
reasons, could be rendered technelogically
obsolete at some future date, and () that privafe
sector lenders and investors will heavily discount
the residual value, regardless of its validity since
it is so far in the future. In considering this, the
financial consultants included what they believed
to be a financially conservative estimate of the
replacement cost of the project’s assets, equivalent
to approximately 65% of the original cost
(including interest during the construction
period), fully inflated through to the year 2035.
While this approach may be appropriate in
determining the private sector's internal rate of
return, there is more of a debate regarding the
determination of the public sector's internal rate
of return. While some analysts may see merif in
attributing a lower replacement cost, thus
resulting in a higher residual value, others believe
that the approach followed by the financial
consultant might also be appropriate for the
public sector.

* INSTITUTIONAL OPTIONS. A number of
institutional options were not analyzed, which
could lead to higher or lower returns for
governments.

* PHASING. For analytical purposes, it was
assumed that for both the Québec-Windsor and
Montréal-Ottawa-Torontc scenarios, the entire
line would be constructed at the same fime o
pernit start-up of operations on the full segment
simultaneously. A phased construction approach
on smaller segments, which is most probable, was
not considered at this level of analysis.

Sensitivities
In addition to changes in operafing revenues
and costs, and initial capital costs which have

already been discussed, the impact on the
financial projections of variations in interest rafes,
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the residual value, and a combination of the most
significant variables was also analyzed.

An increase of 1 % point in interest rates would
have & pnuch greater impact on the public sector
than on the private sector, as the public sector
covers 71% to 78% of the project costs and risks.
While the public sector IRR would be positive, it
would be under 4% for both 200 km/hr scenarios
and all Québec-Windsor scenarios. For the private
sector, the IRR would decrease slightly for all
scenarios, but the MOT-D-300 scenarios would
remain above 12%. In the most financially
attractive scenario, the IRR for the public sector
would decrease from 7.13% fo 5.94% while the
IRR for the private sector would decrease from
12.34% to 12.28%. On the other hand, a reduction
of 1% point in interest rates would result in a
public sector IRR that would be above 4 % for all
scenarios while the private sector IRR would
increase slightly but would not result in any
noteworthy change. In the most financially
atiractive scenario, the public sector IRR would
increase to 8.41% while the private sector IRR
would increase to 12.36%.

Changes in the residual value would have a
reasonably important impact on the calculation of
the IRR, particulary for the public sector. With a
zero residual value, the public sector would eamn
a rate of return of less than 4 % (including tax
revenue) for all scenarios except for the MOT-D-
300 scenarios, while the private sector would earn
a rate of returm less than 12 % for all scenarios. In
the most financially attractive scenario, the public
sector IRR would decrease from 7.13 to 513 and
the private sector IRR would decrease from 12.34
to 11.84 %. On the other hand, using a residual
value with a replacement cost of 32.5% of project
cost (65% was used for the base case), the public
sector would earmn an IRR above 4 % {ncluding
tax revenue) for all scenarios, while the IRR for
the private sector would not change substantially.
For the most financially attractive scenario, the
public sector IRR would increase to 7.68 % and
the private sector IRR would increase to 12.62 %.

To this point, only changes in individual
variables have been analysed. It is also important
to understand the impact when more than one
variable changes. With this in mind, 2 sensitivity

analysis incorporating a 10% decrease in
revenues, a 20% increase in construction costs and
a one-year delay fo the construction period was
undertaken for the financial projections. The
public sector IRR would fall to less than 4% in all
cases and would be negative for the 200 km/hr
.scenarios and the QW-M-300 scenario, while the
private sector IRR would be under 12% for all
scenarios, In the most financially atiractive
scénario, the public sector IRR would fall from
7.13% to 2.67 % while the private sector IRR
would fall from 12.34% to 10.34%. On the other
hand, with an increase in revenues of 10%, a
decrease in cost of 20% and a one-year reduction
in the construction period, the public sector IRR
would be above 10 % for all but the 200 km/hr
scenarios and the QW-M-300 scenario, while the
privaie sector IRR would be above 12% for all but
the 200 km/hr scenarios. In the most financially
attractive scenario, the public sector IRR would
increase to 11.97%, and the private sector IRR to
13.62%.

It is irnportant to note that financial returns to
the public sector are more affected by changes to
key variables than are returns to the private
sector.

Cost-Benefit Analysis

In addition to the risks identified and the
sensitivity analysis undertaken on variations in
revenues and costs (initial capital costs and
operating costs), sensitivity analyses on other key
variables affecting the cost-benefit analysis were
also conducted in order to test the robusiness of
the results and further assess the risk associated
with the project.

The cost-benefit results are more sensitive to
variations in the discount rate (rates of 7% and
10% were tested), consumer surplus estimates
(-100%, +75%), initial capital costs (= 20%) and
revenues (+10%). Sensitivities to initial capital
costs and revenues have been discussed
previously.

Consumer surplus was estimated as the
difference between generalized cost (which
includes costs of fares and access costs, and the
monetary equivalent of the value of access time,
fravel fime and wailt time) for passengers
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travelling in the corridor with or without HSR.
Although the approach to estimating consumer
surplus is fairly standard, there are difficulties in
accurately estimating its value. For the QW-D-300
scenario, the consumer surplus was evaluated at
$21 per passenger. Some economists are of the
opinion that such elements as comfort and
convenience should be included in the calculation
of consumer surplus. With the inclusion of these
elements, the average value is estimated at $35
per passenger. On the other hand, others may be
of the opinion that the only relevant elements of
consumer surplus could be captured in
passengers’” modal choice decisions through
difference in fares, without taking inte account
access/egress costs and overall journey time
savings. For these reasons, sensitivity analyses
were conducted at $35 (upper bound will vary by
scenario} and zero consumer surplus value.

The results of the cost benefit analyses are very
sensitive to this variation in consumer surplus.
With a zero value for consumer surplus, only the
MOT-D-300 scenario remains viable. The NPV
falls from §$1284 million to $121 million
(discounted dollars). With the upper boundary
consumer surplus estimate, all scenarios are
viable, with the NPV of the MOT-D-300 scenario
increasing to $1905 million.

Since the impact of changing the residual value
had a significant effect on the financial analysis, it
was also examined in the context of the cost-
benefit analysis. In this case, it did not change
results appreciably.

At a discount rate of 8%, which was used for
the base case, all scenarios except for the QW-D-
200 scenaric had a positive NTV. When the
discount rate is increased to 10%, orly one
scenario remains viable, MOT-D-300, with the
NPV falling from §1284 to $206 million
(discounted dollars). If the 10% discount rate is
combined with either an increase in costs or a
decrease In revenues, then all scenarios are no
ionger viable, including the MOT-D-300 scenario.

If the discount rate is reduced to 7%, the results
of all scenarios show a positive NPV. The MNPV of
the MOT-D-300 scenario increases o
$2177 million (discounted dollars). Even if the 7%
discount rate is combined with an increase in
costs or a decrease in revenues, all the 300 ko /hir
scenarios remain viable.
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Major Findings, Conclusions & Recommendations

The present studies have addressed most of the
issues raised by the Ontario/Québec Rapid Train
Task Force, Although there are a number of
uncertainties and risks that could be reduced
should H5R proceed to the implementation phase,
the current studies have provided enough
information to the Steering Committee to enable
it to recommmend whether or not the Governmnents
of Canada, Ontaric and Québec should initiate
and/or support the development of HSR in the
Cuébec Windsor corridor.

The main findings of the component studies are
outlined hereafter.

Technology

Existing HSR systems are the fruit of
corsiderable amount of R&D and reflect the state
of the art, particularly in the areas of railway
vehicle design and signalling, as well as track and
infrastructure standards. HSR is adaptable to
Canadian conditions. However, Canada would
need to invest in some R&D as current European
R& D does not address our specific needs.

Rouling

The present study did not define final routes
for HSRE but only “representative” routes, in order
to carry out more detailed cost estimates, trip time
and revenue projections. For example, more study
is needed on routing between Montréal and
Ottawa. Options such as a route serving Mirabel
and then crossing over to Ontario further west
were not studied in detail.

Total system costs between Québec and
Windsor (some 1200 km) are estimated at
52.5 billion for the 200 km/h system and at
$10.5 billion for the 300 km/h system. Costs for
the Toronto-Montréal segment {over 600 km) are
estimated at $5.4 billion and $6.1 billion
respectively for the 200 km/h and 300 km/h

systems. The Québec-Toronto, 300 km/h scenario
would cost $8 billion.!

In order to provide year-round high speed
operation, existing tracks and roadbed need
complete reconstruction.

There is no significant difference in cost
between using existing rail right-of-way and new
“green field” routes.

There are no significant differences in costs
between 200 km/h and 300 km/h routes. The
capital cost differences that do exist are primarily
due to the use of level crossings, which reduces
the costs by $500 million on the 200 km /h route.

Single track could be a cost-effective solution
on the Windsor-London segment. The single track
option would need to be further evaluated
financially and operationally for the Montréal-
Québec and Toronte-London segments.

Operations

Representative technologies were chosen to
provide operating plans and system costs based
on actual data. The representative technology for
the 300 km /h system was the TGV-Atlantique as
produced by GEC-Alsthom. For the 200 km/h
system, the X-2000 technology produced by ABB
was chosen.

Travel imes would be significantly improved
over existing VIA Rail services. For example,
between Québec and Moniréal, a trip time of
T hour and 12 minutes could be achieved, and

*For the Québec-Windsor 200 km/h scenario, a yearly inflation
rate of 3% adds 3.0 billion and financing costs during construction
period add a further $4.0 billion for a total of 516.5 billion spent up to
2005. Using the same assumptions, the Québec-Windsor 300 kan/h
scenario adds up to $18.3 billion while the Toronto-Montréal segments
add up to $9.4 billion and $10.7 billion for the 200 and the 300 km/h
systems, respectively. Similarly, the Québec-Torente 300 km/h

scenario would add up to $14.0 billion,
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between Montréal and Toronto through Ottawa,
a trip time of 2 hours and 18 minutes would be
feasible with a 300 ki /h system. This compares
to VIA’s current fastest travel times of 3 hours
and 59 minutes between Toronto and Montréal
and 2 hours and 46 minutes between Québec and
Moniréal.

The nature of an HSR operation would be
different from current VIA Rail operations in the
corridor. Frequencies offered on all origin-
destinations within the corridor would be
significantly increased over existing VIA Rail
services and would be comparable to air
frequencies. Investment in HSR would offer the
opportunity {o improve Intercity transportation in
the corridor. However, some communities that
are currently served by VIA Rail will not be
served by an FISR system.

In the first year of operation, operating costs are
in the range of 40% of operating revenues. HSR
would generate a substantial operating surplus
which could improve over time as ridership
increases.

Ridership and Revenues

The intercity passenger market in the corridor
in 1992 totalled some 109 million person-trips;
automobiles accounted for 99 million trips, air for
4.1 million, followed by rail with 2.9 million and
bus with 2.6 million.

HSR could attact over 10 million riders per vear
in 2005 on a 200 km/h system and close to
12 million for the 300 km/h system in the
Québec/Windsor corrider. In 2025 the number of
passengers would be 15 and 19 million
respectively. The Montréal-Ottawa-Toronto
segment represents close to 56% of total corridor
ridership, and the Québec-Toronto scenario
approximately 75%.

Approximately 80% of future HSR traveliers
could be diverted from other modes in the
corridor. Those being diverted from automobile
would account for 40% of FISR ridership, 18%
from air (local and connecting flights), 15% from
VIA Rail and 8% from buses. Induced traffic {trips
that would not have been made without HSR)
generated by this new service could represent

approximately 23% of the ridership for the
300 km/h system, compared to 18% for the
200 km /h system.

Even with HSR, the automobile mode would
continue to be the dominant intercity passenger
transportation mode in the corridor.

Approximately 60% of the 300 km/h systern
patronage is non-business and 40%, business.
Business ridership, however, would generate
approximately 50% of revenues.

In constant 19935 revenues for the first year of
operation, for the 300 km /h system (for the entire
corridor) in 2005 would be $900 millionn and
$700 million for the 200 km/h. In 2025 revenues
would be $1.5 billienn (1993$) and $1.2 billion
respectively.

Impact on Other Modes in the Corridor

The levels of diversion of travellers from their
existing modes to HSR, would not reduce the
requirements for road or airport infrastructure
mvestments,

Air carriers could lose #44% of their projected
corridor ridership in 2005. The reduction to
contribution to overhead and profit when taking
into account avoided investments would be
approximately $99 million per year (19935).

The impact on the bus industry's overhead and
profits is expected to be slighily negative
(-$1 million) for a full corridor implementation
and slightly positive for a Moniréal-Toronto
scenario ($1 million)

in the long term, the impact on government
support of other modes, excluding the effect of
accident and pollution costs, is negligible.
Reductions in annual subsidies to VIA Rail are
counterbalanced by losses from passenger
contributions through taxes in the automobile and
air modes.

Environmental Impacts

Positive impacts of HSR in the corridor could
be a reducton of the anticipated intercity
transportation energy consumption in the corridor
by nearly 20% by 2025, and & reduction of
atmospheric emissions conitibuting fto the
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greenhouse effect (CO, and CO) and to low level
ozone and urban smog (NOy and VOC).

To date, FISR has experienced no fatalities.
Based on this, HSR could contribute to reducing
the anticipated number of fatalities by 30% and
injuries by 12% relative io intercity transportation
that would otherwise occur along the corridor.

HSR could lead to negative impacts with
respect to crop losses on high quality agricultural
lands, parficularly between Montréal and Québec
and between Toronto and Windsor, to the loss of
land in rural and urban communities and to
barrier effects in inhabited areas.

In Québec, HSR would result in a decrease of
emissions Jeading to acid rain and urban smog
{30, and SP) but overall, due to the age of some
thermal eleciric power generation in Ontario,
electrified HSR would increase those emissions.

The use of proper mitigation measures could
redluce the impact related to the noise levels. The
more sensitive areas would be those adjacent to
new routes. The introduction of overnight H5R
light freight services could also cause some
disturbances,

A joint federal/provincial environmental
assessment process could be necessary in each
province.

Urban Systems

HSR would reinforce the Québec-Windsor
corridor as Canada's primary urban area.

HMS5R would reinforce the general trends
towards larger growth in metropolitan areas.

Industrial Impacts

Canada has developed a strong, fully
integrated, internationally competitive rail supply
industry which could supply 85% of
manufactured components of an HSR system,
regardless of the technology.

Most new HSR projects in the U.S. are expected
to be built using an incremental approach, with
1l technology on existing tracks.

There is little export opportunity regardless of
technclogy. A Canadian HSR tilt technology
project could potentially generate Canadian

exports of components and services of $860
million over 20 years. A non-tilt technology could
lead to additional exports of $500 million for 20
years. Without such projects, Canadian exports
are estimated at $260 million .

Economic Impacts

On balance, HSR should have perceptible, if
modest, positive impacts on economic output,
employment and income for about a decade. In
the long term, HSR by itself has no significant
implications for productivity and there are no
permanent effects on growth potential.

If government funding for HSR was financed
through reallocation of capital expenditures by
the federal government and the governments of
(Québec and Ontario, there would be the following
impacts:

* HSR would have modest impacts on total
output, employment and real income. Over
25 years, for the full 300 km/h corrider scenario,
43,700 person-years of employment, or an average
of 1,750 jobs per year, would have been created
and government debt would be reduced by
%6.5 billion {(nominal};

» there would be mixed impacts on
employment and output For example,
employment would increase by approximately
10,500 jobs per year over the construction period.
Approximately 3,400 jobs per year would be lost
over the operating period from 2004 to 2020;

¢ generally, economic impacts would be
concentrated in Québec and Ontario, where most
of the activity would take place;

» impacts on the tourism industry would be
negligible.

If government funding was financed through
expansion of its debt, real output would be
increased over the course of the operating phase,
but at the expense of a cumulative increase of
$8.3 billion (constant) in government debt and
increased borrowing from foreign sources. Over
25 years, 193 000 person-years of employment, or
an average of 8,000 jobs per year, would be
created if the full corridor was built.

If financed through reallocation of funds, the
scale of the impacts during both the construction
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and operations phases is sensitive to the route
segment and technology. For example, for the
MOT-D-300 scenario, 32,000 person-years of
employment would be created over 25 years and
the public sector debt would be reduced by
$4.9 billion (constant).

If financed through expansion of debt,
105,000 jobs would be created, but at the expense
of an increase of $2.6 billion (constant) in
government debt.

Legislative and Labour Issues

There are no legislative barriers to

implementation of HSK.

Labour constraints that could prevent cost-
effective operations are expected to be eliminated
through changes in collective agreements.

Financial resulis

Total system cost between Québec City and
Windsor for the 300 km/h technology is
$10.5 billion (1993). A yearly inflation rate of 3%
adds $3.4 billion for a total cost of $13.9 billion.
Financing costs during the construction period
adds a further $4.4 billion for a total cost of
$18.3 billion spent up to 2005,

Total system cost between Québec City and
Windsor for the 200 km/h technology is
$9.5 billion (1993). A yearly inflation rate of 3%
adds $3.0 billion for a total cost of $12.5 billion.
Financing cost during the construction periods
adds a further $4.0 billion for a total cost of
$16.5 billion spent until 2005.

A wholly private project is not feasible.

In a public-private partnership, the private
sector could support up to a maximum of 28.6%
of the capital costs with a financial IRR of up to
12.3% after taxes (20.5% before taxes).

The public sector could attain a financial
internal rate of retum of up to 7.13% on its
investment, including fax revenues or an IRR of
3.6% excluding tax revenues.

The financial analysis concluded that
governments more than fully recoup their
investment {on an undiscounted basis) within the
first 30 years of operations. On a discounted

basis, at 9%, which is the assumed government’s
long-term borrowing rate for the purpose of this
study, and considering the conservative estimate
of the residual value, the governments end up
paying a net contribution to the project. Should
HSR proceed, it is likely that the interest rates at
which a project is financed will differ from those
used in the analysis. It must however be
remembered that the real rate of interest is high
from an historical perspective while inflation is
relatively low.

By modifying the distribution of cash flows (as
between the public and the private sector), it is
possible to adjust the projected rate of return to
12% for the private sector for any of the scenarios
considered. This would potentially enable each
scenario to be both viable and financeable from
the private sector’s perspective, although at the
expense of the public sector, while still
maintaining a public-private  partnership
structure. However, such a skewing of cash
distributions would weaken the relationship
between risk and reward.

With the private sector IRR fixed at 12%, the
public sector IRR would decline, except for the
best scenarios, i.e., the MOT-D-300 scenario. The
public sector IRR would be less than 3.5%
including tax revenite and negative excluding tax
revenue for all other scenarios. For the MOT-D-
300NA scenario, the public sector IRR would
increase from 7.13% to 8.27%, while the private
sector IRR would decline from 12.34% to 12%.

A wholly-owned public sector option would
provide. the public sector with higher financial
returns than would public-private options.
However, this would require the public sector t©
underwrite 100% of risks and construction costs.

The 300 km/h system is clearly financially
superior to the 200 km /h system.

Dorval routing is clearly financiaily superior to
Mirabel routing.

The full Québec-Windsor corridor options are
financially inferior to the Montréal-Toronte and
the Québec-Toronto corridor options.

The scenarios yielding the highest financial
returns are the Montréal-Ottawa-Toronto
300 km /h scenarios through Dorval.
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The Québec-Toronto 300 km/h via Mirabel
scenario yields returns to both the private and the
public sector which are similar to the MOT-M-
300 km/h scenario. It is quite possible that a
300 kph Québec City-Toronto (via Dorval) option
would also be viable and financeabie from the
private sector’s viewpoint.

The returns on the project are most sensifive to
variations in construction costs, the duration of
the construction period, project revenues and to
the residual value of the project.

Cost-Benefit Analysis

Should governments choose to invest in ant HSR
system, they would expect to receive, in addition
t¢ a reasonable financial rate of return, an
acceptable social and economic return on their
investment. The refurns would vary depending
on the discount rafe used.

The discount rate is a very important factor in
the cost-benefit analysis. The federal government
uses a 10% discount rate in all their analyses. A
7% discount rate was suggested by the
consultants in charge of the benefit-cost analysis
as it approximates the real rate of interest on
borrowed funds in the financial analysis. Also,
this rate is used by Hydro-Québec i evaluating
large hydroelectricity projects.  The three
governments ageeed on a discount rate of 8% to
be used as the base case for the purposes of this
study.

With a discount rate of 8% and & consumer
surplus of approximately $21 per passenger, all
scenarios are economically viable except for the
200 km/h full corridor scenario. At a 10%
discount rate (federal government hurdle rate),
only the MOT-D-300 scenario would be viable. At
a 7% discount rate, all scenarios would be viable.

Operating revenues, consumer surplus and
residual value account for close to 95% of all
benefits whereas total investment and operating
costs account for 95% of the costs. Other economic
costs and benefits are marginal.

The cost-benefit analysis concurs with the
financial analysis in concluding that the Montréal-
Toronto 300 km /h scenario through Dorval yields

the highest returns. The net present value (NFV)
is estimated at $1.3 billion at an 8% discount rate.

The 300 km/h system is economically more
attractive than the 200 km/h system.

A Dorval routing is always superior to a
Mirabel routing.

The full Québec-Windsor corridor options are
econiomically inferior to the Montréal-Toronto
scenario and the Québec-Toronto corridor
through Mirabel option, for which the NPV is
estimated $762 million.

Consumer surplus has been estimated for the
300 km/h scenario, at an average of 521 per
passenger, for a total of close to $250 million in
2005 for the Montréal-Toronte 300 km/h scenario
through Dorval.

The impact on the other modes, and in
particular the air industry, has not been included
in the base case estimate, as there is considerable
debate about whether the unit costs of the airline
industry would be adversely affected in the long
rum. If the impact on the other modes is taken info
account, the economic viability of all scenarios
would be reduced.

Sensiiivity analysis plays an important role in
the decision making process. In the cost-benefit
analysis, the economic viability of the project
would be most affected by changes in operating
revenues (+10%), consumer surplus calculations
{-100% to +75%) and constructon costs (£20%}). At
an 8% discount rate, the viability of all scenarios
would be greatly affected, with the exception of
the MOT-D-300 kmm/h. This scenario would
remain viable in all cases with respect to a change
in each of these variables.

If a 10% discount rate is combined with either
a decrease in revenues, an increase i costs or the
lower boundary of the consumer surplus, all
scenarios would no longer be viable. If a 7%
discount rate is combined with the same
sensitivities, all 300 km /h would remain viable.

Conclusion

The main objective of this study undertaken by
the governments of Canada, Ontario and Québec
was to decide whether they should decide to
initiate and/or support the development of a high
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speed rail system in the Québec/Windsor
corridor. All the component studies within the
framework of the feasibility study were carried
out to help the governments in this decision. The
following conclusions can be drawn from them:

¢ HSR is technically feasible;

s HSR would provide a useful addition to
transportation infrastructure but would require
significant resources;

* an HSR system at 300 km/h is in all respects
superior to a system at 200 km/h;

e an HSR system would not reduce needed
government investments in infrastructure in other
modes;

» HSR could not proceed without significant
government financial resources;

e there is little export opportunity regardless of
technology;

» the Montréal-Ottawa-Toronto  segment
represents the best scenario. Québec-Toronto is
next but was not analyzed to the same level of
detail;

» some scenarios could be economically and
financially viable depending on accuracy of
projections with respect to: construction cost,
ridership and revenues, interest rates, discount
rate and actual inflation;

e from an environmental point of view, HSR
would improve public safety, and decrease air
pollution, but would have a negative impact on
land use;

» the study did not assume a long term
aggressive response from airlines; more work
would be needed on this aspect.

Recommendation

Based on these conclusions, the Steering
Committee recommends that any future work
should only consider very fast technology.

The following conditions must be satisfied
before any further work is undertaken: -

* the initiative for the next stage les with the
private sector, who should put up at least 530% of
the next phase of the project;

* the private sector must agree to take on all
project risks (construction risks and managemertd
of a high speed rail operation) if the project goes
ahead to implementation;

* in view of the fiscal situation of governments
and because, according to the study, 70% to 75%
of the cost would have to be paid by the public
sector, goverrunents should indicate if they are
prepared to proceed with the next phase, taking
into account demand for other transportation and
infrastructure investments;

+ the governments would also take into
account the rate of return of the project.

If all these conditions are met, the next phase
would include the following elements:

«» system design optimization;

« environmental assessment and approval;

» preliminary engineering;

+ ridership and revenue forecast;

« necessary regulafory approvals such as
safety, etc.

Even if the above conditions cannot be satisfied,
the Steering Committee suggests that the
governments revisit the project in three to five
years.
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Data Gathering

LE BUREAU DE RECHERCHE SOLUMAR, Division of Market Facts, Quebec Ontario High Speed Rail
Project. Data Gathering : Stated Preference Survey, Technical Report, April 1993.

CONSUMER CONTACT, HSR Corridor Study, Travel Intercept Surveys, Final Report, October 1854.

Technology Assesment

CANADIAN INSTITUTE OF GUIDED GRCOUND TRANSPORT, Preliminary Technology Review, Final
Report, June 7, 1993.

CANADIAN INSTITUTE OF GUIDED GROUND TRANSPORT, Québec-Ontario High Speed Rail Project:
System Operations and Costs, October, 1994.

Routing

SNC-LAVALIN and DELCAN, in association with CANARAIL, SOFRERAIL and SWEDERAIL,
Preliminary Routing Assesment and Costing Study, Interim Report No 1, January 19, 1993.

SNC-LAVALIN and DELCAN, in association with CANARAIL, SOFRERAIL and SWEDERAIL,
Preliminary Routing Assesment and Costing Study, Interim Report No. 2, Detailed Routing Analysis, May, 1993,

SNC-LAVALIN and DELCAN, in association with CANARAIL, SOFRERAIL and SWEDERAIL,
Preliminary Routing Assesment and Costing Study, Interim Report No 3, Infrastructure Costs, February, 1994.

SNC-LAVALIN and DELCAN, in association with CANARAIL, SOFRERAIL and SWEDERAIL,
Preliminary Routing Assesment and Costing Study, Interim Report Ne. 4, Development of Composite
Representative Routes, February, 1994.

SNC-LAVALIN and DELCAN, in association with CANARAIL, SOFRERAIL and SWEDERAIL,
Preliminary Routing Assesment and Costing Study, Final Report, March 1995.

DELCAN, Investigation of Potential Revenues from the High Speed Rail Right-of-Way Co-location of Utilities,
Final Report, November 1993.

Environmental Study

DESSAU-MARSHALL MACKLIN MONAGHAN, Aspects environnementaux i long terme de services de
transport de passagers par frain rapide comparativement & d'autres modes, Rapport final, Mai 1995,

Passenger and Revenue Forecasts

TRANSPORT CANADA, Québec/Ontario High Speed Rail Project Socioeconomic Variables, Forecasts for
2005 and 2025, Three Scenarios, January 1993,
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SOFRERAIL CANARAIL, Prévisions de traffic et de revenus pour une ligison & grande vitesse dans le corridor
{uébec-Windsor, Rapport final, Février 1994,

TEMS INC, LES CONSULTANTS TRAFIX INC, Independant Passenger and Revenue Forescasts. Ontario-
Ouéhee High Rail Project, Final Report, 10 mars 1994,

CHARLES RIVER ASSOCIATES, Projections of Ridership and Passenger Revenue for High Speed Rail
Alternatives Operating between Windser and Québec City. Final Report, December, 1994.

IBI GROUP, Composite Ridership and Revenue Forecasts, November 8, 1994,

SOFRERAIL CANARAITL, Surplus du consommateur pour une liaison Québec-Montréal-Ottawa-Toronto-
Windsor, Rapport final, Octobre 1994.

IBI GROUP, Québec/Ontario High Speed Rail Project, Calculation of Consumer Surplus and Generalized travel
Costs, Wovember 1994,

Industrial Strategy

SIMPSON GUERIN INC, INFORMETRICA LTD., CANAC INTERNATIONAL INC., ALPHA BETA
GAMMA CONSULTANTS, GOTTLIEB & PEARSON, Industrial Strategy, February 1995.

Trends

KPMG PEAT MARWICK STEVENSON & KELLOGG, Québec/Ontario High Speed Rail Project, Trends
in Intercity Passenger Transpertation and Government Support, Issues Paper, Interim Report, February 15,
1993,

EPMG PEAT MARWICK STEVENSON & KELLOGG, Québsc/Ontario High Speed Rail Project, Trends
it Intercity Passenger Transportation and Government Support, Reference Scenario, Draft, March 15, 1993.

KPMG PEAT MARWICK STEVENSON & KELLOGG, Québec/Ontario High Speed Rail Project, Trends
int Intercity Passenger Transportation and Government Support, Estimation of Modal Subsidies, Interim Report,
June 10, 1993, '

KPMG PEAT MARWICK STEVENSON & KELLOGG, Québec/Ontario High Speed Rail Project, Trends
in Intercity Passenger Transportation and Government Suppert, Final Report, February 15, 1995.

Institutional Options and Legislative and Labour Issues

KPMG PEAT MARWICK STEVENSON & KELLOGG, Québec/Ontario High Speed Rail Project, Review
of Institutional Options and Legislative and Labour Issues, Final Project Report, February 3, 1995.
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Light Freight and Station Concessions

CANARAIL CONSULTANTS CANADA INC. High Speed Rail Project, Light Freight and Station
Concessions Market Study, August 1994,

Cost-Benefit Analysis

TRANSURB INC., Projet de train haute vitesse Québec-Ontario, Analyses avantages-cofits, Rapport {inal,
Juillet 1995,

Financial Analysis

PRICE WATERHOUSE, High Speed Rail Project (Juébec City-Windsor Corridor, Financial Anzlysis,
February 1995,

Urban Settlement Patterns

HEMSON, PLURAM INC., Québec/Ontario High Speed Rail Project, Effects on the Urban System &
Settlement Patterns, February 1995 (revised June 1995).

Economic Impacts

INFORMETRICA L.TD., National and Provincial Economic Impacts of High Speed Rail, A Macroeconomic
Study, Main Report, February 1995.
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AAR
ABB
BNP

CRA

FS

GDP

HSR

ICE

IRR

LRC

LTL
MOT-D-200

MOT-D-300

Association of American Railroads

Aseq Brown Boveri

Banque Nationale de Paris

Charles River Associates

Federal Railway Administration (in Washington, D.C.)
ITtalian State Railways

Gross Domestic Product

High Speed Rail

InterCity Express

Internal Rates of Return

Léger, rapide, confortable

Less than Truckload

Montréal-Ottawa-Toronto (to Pearson Airport), through Dorval, 200 km/h

Montréal-Ottawa-Toronto (to Pearson Airport), through Dorval, 300 km/h

MOT-D-300-NA Montréal-Ottawa-Toronto (to Union Station), through Dorval, 300 km/h, no airport

MOT-M-300
MTO

NPV

O/D Survey
OC&M
O/QRTTF
QT-M-300
QW-D-200
QW-D-300
QW-M-BOO
ROW

5]

services

Montréal-Ottawa-Toronte (to Pearson Airport), through Mirabel, 300 km/h
Ministry of Transportation of Ontario

Net Present Value

Origin/Destination Suroey

Operations and Maintenance

Ontario/Québec Rapid Train Task Force

Québec-Toronto (to Pearson Atrport), through Mirabel, 300 km/h
Québec-Windsor through Dorval, 200 km/h

Québec-Windsor, through Dorval, 300 km/h

Québec-Windsor through Mirabel, 300 km/h

Right-Of-Way

Swedish State Railways
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SINCE Sociéié nationale des chemins de fer
TEMS Transportation Economics and Management Systems Inc.
TGV Train i grande vitesse

TGV-A Train i grande vitesse - Atlantigue



APPENDIX C

List of Government Contributors to the H5R Study






Appendix C - List of Government Contributors to the HSR Study

Mentioned are contributors from each of the governments. The Steering Committee would like
to thank all other persons from each of the governments who have contributed in any extent to one

phase or the other of this project.

FEDERAL GOVERNMENT
Colin Churcher and staff Transport Canada
Eric Culley and staff Transport Canada
Salah Hamzawi o Transport Canada
Brian Marshall | Transport Canada
Clyde McElman Transport Canada
Bill McLaren Transport Canada
Pierre Renart Transport Cam;da
Pierre Zalatan Transport Canada

Staff from Transport Canada’s

Rail Policy & Programs

Marthe Lemay Industry Canada

Luis Leigh Department of Finance
ONTARIO GOVERNMENT

Iris Burkharddt Ministry of Transportation

Denis Charet Ministry of Transportation

Frank [Y’Onofrio Ministry of Transportation

Bill Jones Ministry of Transportation

Ravi Kapoor Ministry of Transportation

Charles Leung Ministry of Transportation

Fred Loftin Ministry of Transportation



Québec-Ontario High Speed Rail Project - Final Report

Murray McLeod
Karen Stwak
Pentti Suokas

Rob Tardif

Barry MacEarlane
Bill Ralvh

Peier Spiro

Bruno Amara

Lisa Gonsalves

QUEBEC GOVERNMENT

feart David and his team
Robert Letarte

Gilles Demers and his team
Carole Massé

Maric Deschamps

Robert Langlois

Raymond Déry

Ministry of Transportation

Ministry of Transportation

Ministry of Transportation

Ministry of Transportation

Ministry of Finance

Ministry of Finance

Ministry of Finance

Ministry of Economic Development & Trade

Ministry of Municipal Affairs

Ministére des Transports du Québec

Ministére des Transports du Québec

Ministére des Finances du Québec

Ministere des Finances du Québec

Ministére des Finances du Québec

Ministére des Affaires Municipales du Québec

Ministére de UIndustrie, du Commerce, de la Science ef de

Ia technologie du Québec





