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“We do not oppose high-speed rail in concept.  It seems to work in parts of 
Europe and Japan and possibly elsewhere. The 2008 Prop 1A promise that 
captured many voters was that the California High-Speed Rail (CHSR) would 
not cost the taxpayer a penny. After months of work on this report, we are 
forced to conclude that the Authority’s promise seems an impossible goal.” 
 



 
We are grateful to the Community Coalition on High Speed Rail for providing a virtual 
‘home’ for this review. For downloadable copies of the entire report and appendices, 
visit their website www.cc-hsr.org The following Table of Contents of the full report 
is provided as a guide to the context of this paper.   
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CHSRA’S RIDERSHIP FORECASTS – CENTRAL TO THE 
FINANCIAL OUTCOME – ARE FAR TOO OPTIMISTIC 

Overview Of This Briefing Paper – At the heart of any financial 
forecast for a high-speed train are two issues: how many riders will there be, 
and what each is expected to pay. Ridership forecasting techniques are not 
an exact science.  However, one should expect that plausible estimates be 
made on the basis of surrogates or prior experience.  But the Authority’s 
ridership assumptions drive many of our questions on financial sustainability. 
Forecasts.   

Empirical precedents from the USA and Europe suggest CHSR ridership by 
the tenth operating year (2030) should be 5-10 million, not the 39 million 
annual passengers claimed in the CHSRA models. Three independent 
economists and transportation groups have found significant flaws in the 
CHSRA consultant’s ridership model involving uses of coefficients and 
inappropriate data series.  These findings have already produced calls for 
even more independent reviews of this critical planning element.  
 
 
2.1 Evidence-Based Analyses Contradict CHSRA’s Forecasts  
Perhaps the first alarm that something was questionable about the ridership 
forecasts on which CHSR income projections were based was the 2008 
assertion that about 94 million riders annually would board the CHSR by the 
system’s completion date in 2020.1  
 
Since California’s population in 2030 is projected to be about 46 million, that 
CHSRA ridership forecast suggested that every man, woman and child in the 
state would ride the train at least two times each year, whether they lived 
near or hundreds of miles from a CHSR station.2  This 2008 CHSRA ridership 
projection for its tenth operating year constituted slightly less than one-third 
of the 2008 United States population. Even a year later, when CHSRA 
downward-adjusted its 2030 ridership number to 39 million, something still 
seemed amiss.  
 
The U.S. experience with accelerated rail service is telling.  In 2009, about 
twenty years after its inception, the combined ridership on all segments of 
the Boston-NYC-PHL-WDC Acela route was 3.02 million.3  Acela draws riders 
from combined metropolitan populations over 28 million, attracting about 
11% of the residents of its market catchment area.4  If the CHSR were to 
achieve after a decade what Acela has attracted in a generation, it might 
draw 11% of all of California’s residents – about 5 million, not 39 million 
riders.   
 
CHSRA claims that population and employment growth in California will 
“increase interregional travel by 65 percent to 911 million trips a year . . 



.including a nearly five-fold increase in conventional rail trips”.5  Even 
starting from the miniscule basis of California’s interregional rail trips today, 
such a percentage increase is difficult to understand.  

 
2.1.1 CHSRA’s forecasts don’t account for technology changes 

that are diminishing commuting and business travel.   
Nowhere do the Authority’s ridership forecasts account for relative downward 
shifts in commuting due to technologies such as telecommuting, video 
conferencing, etc.  These technologies have increased productivity and 
lowered capital costs, with fewer dollars spent on space for offices, office 
equipment (HVAC, office furniture, etc) and parking areas.  Today, fewer and 
fewer corporations have ‘fixed’ offices for their sales forces, or dedicated 
workspaces for those who spend only part of their time at a ‘home’ site.  And 
because fewer on-site employees require less office space, these innovations 
have also decreased operating expenses through lower utility bills, lower 
physical plant maintenance charges, and fewer administrative support and 
security personnel.  
 
Likewise, such technologies have already decreased both short-haul and long 
range business air travel, even without the presence of high-speed rail. 
Business travel represents the second or third largest operating expense for 
many medium and large corporations.  Corporate finance officers are keen to 
see that expense category decrease in relative importance.  Relatively fewer 
business trips per employee also suggest that the CHSRA’s extrapolation 
from the growth of air and auto-based travel over the past few decades may 
itself be a logical fallacy.  Both commuting and business travel are 
undergoing radical changes.  Deploying these new technologies – regionally 
and globally – is and has been a priority.  But nowhere does the CHSRA 
report on this shift in paradigms about where and how work gets done.   
 
Nor does the Authority address the ramp-up of corporate social responsibility 
– shown in the annual reports of Cisco, Symantec, Intel, etc – to decrease 
the environmental impacts of business travel by all modes.  This includes the 
growing importance of hybrid and soon-to-be electric autos as part of 
Californians’ options.  To assume Californians will travel to work in autos or 
vans with today’s mileage and at dramatically increased percentages in an 
age of telecommuting and environmental sensitivity is a questionable 
proposition.6  
 

2.1.2 The CHSRA’s ridership forecasts also fail to take into 
account the absence of a history of rail travel in California or the 
impact of low population densities on use of the CHSR.   
These urban geography factors could easily make or break the system.  The 
only train currently operating between the two metropolises (San Francisco 
and Los Angeles) is an Amtrak coastal route service, a leisurely and partly 
scenic ride, but not one that has generated enthusiasm for train travel.  More 
importantly, any successful rail system depends on significant densities per 
square mile to help its fare box revenues.  While much can be said about the 



importance of trains and high-speed trains in Europe and Japan, those 
nations’ densities per mile are higher than California’s. In Japan, density is 
880 people per square mile; it's 653 in Britain and 611 in Germany.  By 
contrast, plentiful land in California has led to suburbanized homes, offices 
and factories.  Density in the Golden State is 236 per square mile.7  Thinking 
that safer, faster and reliable high-speed rail will attract riders is not the 
same as actually getting them out of their autos or reducing their need to 
use autos once they arrive at a CHSR destination.8   
 
 
 

2.1.3 CHSRA’s forecasts fly in the face of real world evidence of 
actual versus forecasted ridership. 
Actual experience with high-speed rail ridership forecasting is also 
instructive.  Flyvbjerg, Bruzelius and Rothengatter stress the lack of 
reliability of those forecasts: ”(rail) forecasts were overestimated on the 
average by 65%.”9 Using the average ‘overshoot’ from the prior forecasts 
analyzed by those authors suggests the CHSR should attract about 11 million 
riders in 2030, its tenth operating year, not 39 million as the CHSRA 
forecasted.10 
 
Eurostar’s actual versus projected ridership through the Channel Tunnel 
provides further perspective.  In 1992, the Eurostar Business Case Forecast 
projected “15 million passengers per annum in 1995 and growing”.11  In 
2009 Eurostar carried 9.2 million passengers, only 60% of what forecasters 
said it would carry at its start fourteen years earlier.12 In Megaprojects and 
Risk, Flyvbjerg and colleagues conclude, “Rail passenger traffic forecasts are 
consistently and significantly inflated.”13 The World Bank’s recent report on 
high-speed rail concluded that, “High-speed projects have rarely met the full 
ridership forecasts asserted by their promoters, and in some cases have 
fallen woefully short.  A whole new area of behavioral research has been 
generated by the phenomenon of over-forecasting in transport, known as 
‘optimism bias’.”14 Whether the CHSRA’s forecasts are the result of optimism 
bias, poor modeling methods or some unstated motive, their published 
results need more critical scrutiny than the Authority has been willing to 
concede.  

2.2 Independent Experts Refute CHSRA’s Ridership Model   
Forensic analyses by a macro-economist and two transportation planning 
organizations have brought to light possible reasons for the divergence 
between CHSRA’s ridership forecasts’ and other model builders’ findings and 
methods.  
 

2.2.1 Findings from Californians Advocating Responsible Rail 
Design (CARRD) on CHSRA’s ridership are disturbing.   
In late 2009 and early 2010, statistician and macro-economist Elizabeth 
Alexis of Californians Advocating Responsible Rail Design (CARRD) analyzed 
why the CHSRA ridership model seemed to disproportionately favor a 



Pacheco Pass routing. What she and other CARRD members found was also 
applicable to the general CHSRA ridership model.  
After repeated attempts to obtain what was supposed to be publicly available 
data, Ms. Alexis secured a visit to the SF Metropolitan Transportation 
Commission (MTC).  She later stated, “CARRD recently made a site visit to 
MTC and was able to obtain what are believed to be the actual headways 
[time between trains] used in the analysis . . . .  It is clear, however, that the 
headways in the publicly available documents are NOT those used in the 
ridership study.”15 
 
Other concerns expressed by CARRD concerning the ridership model include: 
• Sampling issues: There were only 27 long-distance commuters surveyed, 

which resulted in a decision to constrain the long distance commute 
market to the same coefficients as the business model. 

• Reliance on stated preference data for main mode choice model:  Stated 
preference data has known issues that bias estimation results. Because of 
this, the study design specifically stated that both revealed preference 
and stated preference data would be used. For some reason, only stated 
preference was used. In the calibration process, this resulted in very large 
mode specific constants that highlight the bias that in fact was present in 
the study sample. 

• Frequency coefficient:  The frequency coefficient was arbitrarily constrained 
to be the same as the time coefficient.”16 

In late January 2010 CHSRA’s Deputy Director, Jeff Barker emailed CARRD 
the final coefficients, along with a surprise -- a transmittal memo from 
George Mazur of Cambridge Systematics (CS).  The CS memo placed direct 
blame on the MTC for withholding these documents from the public for the 
prior thirty-three months and said: "The client, MTC, elected not to update 
the Task 5a report nor to include the final coefficients and constants in the 
final project report."  This is a remarkable assertion for Cambridge 
Systematics.  The final coefficients and constants were substantially changed 
from those peer reviewed and published.  The revised coefficients and 
constants never had been seen by the public.  Nor, according to CHSRA, had 
they been seen by the CHSRA’s internal peer review group.  Mr. Barker 
continued "... this material as presented did not previously exist and 
significant amounts of sub-consultant staff time went into preparing it."17 
 
Why the data provided to the public were different than used in the CHSRA 
model, why various coefficients were changed, and why stated preference 
data were used inappropriately are serious questions that have yet to be 
answered.  These answers should be in the public realm before the State 
provides further funding for the CHSR project.  
 

2.2.2 Smart Mobility’s work challenged both the CHSRA model’s 
methodology and findings.  
Later in the spring of 2010, Norman L. Marshall of Smart Mobility Inc, a 
transport planner with 25 years experience, provided expert testimony in 
which he challenged the CHSRA’s model.  He claimed the variables available 



for the ridership peer review were not the same as those later used and 
published by the CHSRA.  Specifically Mr. Marshall said: 
 
1) The model coefficients used in developing the ridership and revenue 

forecasts are different from those disclosed to the public during the 
environmental review period;  

2) The final frequency (headway) coefficients used in developing the 
ridership and revenue forecasts are invalid;  

3) The use of these invalid frequency (headway) coefficients biases the 
alternatives analyses in favor of the Pacheco alignment (Pl) as compared 
to the Altamont alignment (Al);  

4) Mode-specific constants were misrepresented during the public review 
process;  

5) The mode-specific constants in the final model that were used to forecast 
ridership and revenue are invalid.18 

 
Mr. Marshall concluded, “The California high-speed rail ridership and revenue 
forecasts used in the selection of a preferred alignment were based on 
modeling that was misrepresented and invalid.”19 
 

2.2.3 The ITS-UC Berkeley review and report should have made 
those responsible for fiduciary aspects of the CHSR project suspend 
its funding.  
In April 2010, after a critical report by the State Auditor of the CHSRA’s 
operations and funding assumptions, the Senate Transportation Committee 
empowered the Institute for Transportation Studies (ITS) at UC Berkeley to 
analyze the CHSRA’s model.   
 
At the end of June 2010, the ITS reported, “The forecast of ridership is 
unlikely to be very close to the ridership that would actually materialize if the 
system were built. As such, it is not possible to predict whether the proposed 
high-speed rail system in California will experience healthy profits or severe 
revenue shortfalls.”20 
 
Other problems highlighted in the ITS-UC Berkeley report include the use of 
inappropriate data at inappropriate points in the Cambridge Systematics (CS) 
model.  For example the ITS says the CS model used: 
• A sample of long-distance travelers that was not sufficiently representative, 

and of a statistical method to adjust for that difference that has since 
been proven unreliable 

• Statistical adjustments that were valid for intra-regional ridership models, 
but not for inter-regional ones, thereby exaggerating the importance of 
having frequent service 

• A structure that predetermines which high-speed rail station travelers will 
choose rather than allowing travelers to make the choice themselves 

• Restrictions that were based on professional judgment instead of on 
observed data”21 



 
At the July 2010 CHSRA Board meeting, Professor Brownstone, representing 
the ITS-UC Berkeley review, criticized the sampling procedures used in the 
CS projections and the failure to include a potential error range in the 
estimates. He said such methods have ". . caused, I think, a lot of problems 
when it turns out later on the actual ridership is way off from the forecasts. 
This is a problem with almost all existing work."22 Lance Neumann, President 
of Cambridge Systematics, emphatically supported the methods and results 
in the ridership forecasts and stands behind the projections "without 
reservation."23 The CHSRA Board declined to seriously question the methods 
or results of their consultant’s ridership forecasts.   
 
 
 
 
 
 
 

CONCLUSIONS 

At best, the Cambridge Systematics (CS) model’s output is not reliable for 

such a large investment in the CHSR.  Tens of billions of dollars will be risked 

based on a forecast that is counter-intuitive, and that doesn’t agree with 

common sense or with empirical and historical analyses.  Nor are the CS 

methods in accord with recent professional methods and standards of rail 

transportation model experts not dependent on the Authority.  It is 

dangerous to assume the CHSRA ridership model’s outputs are not inflated 

and that they can be used to support financial due diligence or the 

requirements of AB3034.   
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