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Emerging need for a qualified work 
force to create HSR in California

 Preliminary estimates have suggested that a completed HSR system will 
create hundreds of thousands of jobs in California and many more in 13 
other HSR corridors.

 Development , construction, and operation of HSR requires special skills and 
knowledge, yet no specific HSR skills are currently being taught by US 
colleges and universities.

 The CSU is ready help lead a cooperative effort by the California higher 
learning system to prepare the hands-on designers, builders, and operators 
of this emerging industry.
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There is broad-based agreement that the creation of a high-speed rail system in California will create and sustain hundreds of thousands of jobs.  At this point, however, firm estimates of the number of different job types (and the qualifications necessary to support them) are unavailable.   In a few moments, Dr. Haas from the Mineta Institute will speak to this data gap, but it is clear that formulation, design, building and eventual operation of a high speed rail system in California (and beyond) will create a significant, if not enormous demand for a skilled labor force.  When we consider that thirteen other HSR corridors are in various stages of development, the demand is staggering.


Today’s presentation will serve to orient you to the scope and dimensions of the challenges presented to California’s system of higher education; we plan to return to you as quickly as possible with a specific plan to meet that challenge.  

[Introduce Dr. Forouzan Golshani, Dean of the College of Engineering at CSU-LB]



Unique demands of High-Speed Rail 
require focused response by colleges 
and universities
 Routing and planning require skilled surveyors, geologists, 

hydrologists, biologists, social scientists and others.
 Designing and building require engineers who can address the 

special demands of high speed systems.
 Construction will also require many trained and skilled laborers as 

well as planners to help integrate the system.
 Operation and maintenance will require skilled workers and 

managers.

3

Presenter
Presentation Notes
Dean Forouzan Golshani


The detailed route planning and the environmental impact statements for HSR requires skilled surveyors, geologists, hydrologists, biologists, and social scientists to ensure that the impact of a 220 m.p.h. train meets the environmental and social standards of California. Earth Scientists, sociologists, surveyors and architects, engineering economists with  professionals with baccalaureate degrees will be needed early in the project and continually employed throughout as environmental and social issues arise during construction and operation of the system.

Concurrently with routing and impact analysis the design of the project itself must be considered.  Since the envisioned high speed rail system will have 790 miles of double rail, 35 miles of tunnels, 610 grade separations, and 150 miles of bridges, viaducts and elevated structures; the need for thousands of trained professional civil and mechanical engineers is urgent. 

The project includes the construction of 110 power supply, switching and paralleling electrical substations.  Thousands electrical engineers will be needed to design and maintain the power distribution and conditioning along the line. The need to design and integrate such equipment into the rail system will likely require services of many software engineers as well.

The need for many, many skilled infrastructure construction workers is immediate and should remain somewhat constant for the duration of the 20 year project. The State of California has employed such workers on freeway and water projects; however, many more welders, electricians, heavy equipment operators, and other building trade workers will be needed to supply the labor requirements of this project.  A number of junior colleges presently coordinate training of these workers with various trade unions by offering courses producing certification according to union sanctioned national standards.  Trained councilors and instructors at the high school and junior college level are needed to meet the surge in the need for skilled construction workers. 

Since this project also requires 25 new stations in urban areas, additional city planners, civil construction designers, associated building trades, and traffic managers will be needed at the local levels where these stations are located.  The importance of trained transportation planners in integrating regional transportation at these stations so riders will have easy access to the system cannot be overstated. 





HSR requires specific knowledge and 
skills that are presently not available 
in sufficient quantities

For example:
 Ultra HSR (200+ MPH) requires engineered slab track, not used in the 

US, and not ballasted foundation material; the manufacture and 
maintenance of high performance vehicles composed of carbon fiber. 

 Ultra HSR Positive Train Control Systems are not used in the US and 
require unique design, installation, operations and maintenance skills.

 Design-build-operate-maintain-finance (DBOM-F) contracting has never 
been accomplished in the US but will be used for HSR contracts in 
California and for other national corridors.
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Building and operating a high-speed rail system connotes a significantly different set of skill types, especially compared to traditional rail systems.  The slide provides you with just a few examples of the many ways that HSR creates workforce demands that are currently unattainable with from our systems of higher learning.  [Speaker could add additional anecdotal insight into the need created by HSR for specialized engineers and other workers.]



The CSU, UC, and Community College 
systems will be needed to prepare a 
qualified workforce
 The CSU can produce graduates with Bachelor’s and Master’s degrees 

in specific, applied areas including Engineering (Civil, Mechanical, 
Electrical), Urban Planning, and Management and many others.

 Community colleges will need to help supply electricians, heavy 
equipment operators, skilled infrastructure construction workers and 
many others.

 The UC system will need to increase the number of specialized 
doctorates that can teach and prepare researchers in these fields.
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The strengths of the CSU are particularly suited to preparing hands-on planners, engineers, scientists and managers to support a technically demanding, emerging industry, but the workforce demands of high speed rail transcend the capabilities of one university system. The CSU therefore seeks to create a partnership between the CSU, the UC and CC systems that would collectively represent the largest higher education system in the world, one with the faculty and facilities capable to make this happen. As we pursue this initiative, we will be able to expand upon our established industry partnerships with a variety of vocational training and certificate programs, Bachelor, masters and doctorate  degree programs in a variety of fields including civil, mechanical and electrical engineering, software engineering and management, urban planning and transportation management, curriculum. In essence, the CSU and a higher education partnership can provide the bridge all the way between basic research and development of specific technical careers. 



California State University: 
Major State Provider of Workforce at 
Baccalaureate and Master’s Levels

Future Contributor to California’s
High Speed Rail Designers, Builders, 

and Operators
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I’d like to focus now on the role that the CSU can play with respect to providing an HSR-qualified workforce.  The CSU will almost certainly play the largest role in educating our workforce, as it is the state’s major provider of baccalaureate and master’s level degrees in the fields of study that are most relevant to HSR. 



CSU: Size and Diversity

 CSU is the largest, most 
diverse, bachelor’s degree-
granting public higher 
education system in the 
United States; it serves 
450,000 students
 CSU graduates more than 

80,000 students per year
 CSU graduates more African 

American, Hispanic, and 
American Indian students 
than all other California 
universities combined
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CSU Awards The Most Degrees for 
Business and Industry…In Fields Needed 
for California’s High Speed Rail Systems

CSU Bachelor's Degrees as Percent of All Public and Private University 
Bachelor's Degrees Awarded in California, Critical Fields 2001-2002

65%

52% 52% 51%
45% 44%

Business Agricultural
Business &

Engineering

Communications Other
Engineering

Computer &
Electronic

Engineering

Life Sciences

Source: California Post-Secondary Education Commission Source:  Ted Egan, ICF8
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As the slide indicates, the CSU provides about half of all of the engineering baccalaureate degrees in the state of California.  In order to meet the demands for such degrees (as well as many others), the CSU will almost certainly need to increase its capacity by adding both students and the faculty to instruct them during the coming decades.  Ideally, this pipeline will be expanded before the needs become so critical that the state must import an increasing number of trained and educated workers.

However, the precise number of jobs needed to support the HSR effort – and the number and types of degrees and training necessary to support them – are as yet unknown.  Dr. Peter Haas, Education Director at the Mineta Transportation Institute at San Jose State University – is leading a research effort to address that precise question.



 Six month effort will establish firm estimates of 
the workforce development needs associated 
with HSR in California and in thirteen other HSR 
corridors across the US.
 Final report will link employment to specific fields, 

academic disciplines, and degree providers.
Results will be used by this task force and others 

to help fashion an appropriate response by 
institutions of higher learning in California.

Mineta Transportation Institute research 
project 
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We have already begun work on developing reliable estimates of the kind and number of  jobs that will be necessary to support the HSR system, as well as the specific kind and number of college degrees, certificates and other academic products that will be required to supply and prepare that workforce.  We hope to be able to provide this task force (and you) with the results in about six months so that we can also provide you with a well documented plan to meet those needs.  We know that the numbers are significantly greater than zero, but we want to be as accurate and reliable as possible as we are aiming at a future target that we need to begin aiming at as quickly as possible.



What are the future workforce needs for 
California High-Speed Rail? 

How will they translate into need for 
college degrees and certificates?
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Summary and next steps
 High quality, accessible educational systems are 

urgently needed to provide bridges to careers in 
all facets of HSR development and operations.
 CSU, in partnership with the UC and CC 

systems, can teach large numbers of students 
quickly and in a cost-effective manner.
 This task force will produce a comprehensive 

plan for meeting these needs, supported by 
accurate data from MTI.
 The task force seeks to coordinate closely with 

the CHSRA and its staff to ensure a workable 
solution. 11
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During the program development and implementation process, the CSUS Chancellor’s office HSR Workforce Development Task Force will communicate with liaisons established by the CHSRA, the APTA National HSR Corridors’ Coalition, AASHTO Standing Committee on Rail Transportation, States for Passenger Rail, and FRA among others to create a truly collaborative and comprehensive plan to meet the urgent need to prepare a qualified HSR workforce.  We welcome your questions.



 Sheila Thomas, State University Dean for Extended 
Education [sthomas@calstate.edu]

 Forouzan Golshani, Dean, College of Engineering, 
CSU-Long Beach [golshani@csulb.edu]

 Peter Haas, Education Director, Mineta
Transportation Institute at San Jose State University 
[haas@mti.sjsu.edu]

Peter Haas, Education Director, M
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