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The Innovation Webinars on which this paper is based were coordinated by the California Space Authority, funded as part of the California Innovation Corridor “Workforce Innovation in Regional Economic Development – WIRED” grant from the U.S. Department of Labor through the California Labor and Workforce Development Agency.
Introduction

Both the 21st Century marketplace and the 21st Century workplace are characterized by global communications and high technology supply chain/network competitiveness. For California and the U.S. to remain competitive and provide the kinds of family supporting wages desired for a high quality of life in today’s economy, the U.S. must lead in global communications and also in leaning out and creating efficiencies in today’s supplier network. California, with its wealth of global communication and information technology companies and approximately 50% of the U.S. industrial base, is perfectly positioned to support these objectives. What is required, however, is support of innovation and talent development in these areas.
Background

As part of the California Innovation Corridor Initiative funded by the U.S. Department of Labor/Employment Training Administration through the California Labor and Workforce Development Agency, the California Space Authority coordinated two webinars in 2009 to provide a virtual platform for gaining insight into aerospace and high-tech industry innovation and talent needs to support 21st Century global competitiveness. This effort, which aligns with the State’s industry sector strategy initiative, featured one webinar on global communications and electronic systems and one webinar on “leaning” supplier operations to create efficiencies. The webinar presentations and question/answer segments highlighted both the kinds of innovative technologies and talent needed to maintain U.S. competitiveness in these areas. Full briefings presented at these webinars may be accessed at www.InnovateCalifornia.net/InnovationSupport. Webinars:

“Space-Enabled Global Communications and Electronic Systems Industry Update”

Co-Sponsored by the California Space Authority and Cisco

August 6, 2009

“Innovation in Aerospace: Frustrations in the Supply Chain and Lean to the Rescue”
Sponsored by the California Space Authority

November 3, 2009

Innovative Technology Needs 

Since the 1900s, there has been a 20-fold increase in communications consumption. Today’s internet traffic, according to Cisco1 is projected to increase by a factor of five from 2009-2013. Video, with its need for robust bandwidth, is making up the bulk of this increase. Traditional demand for broadcast services is evolving to broadband – demand for dedicated, two-way data communications. Technology solution(s) for two-way data communications (internet, cell phone, other) is more difficult and represents a paradigm shift in the economics of satellite services. In broadcast, the millions of people to whom the broadcasting is directed pay for the data transfer, with a major player paying for the transponder; in two-way communications, each person pays for data bits. 
There is a convergence taking place between the service demand and the market, between space and ground technologies, creating a need to integrate network and platform technologies to leverage both in service of global communications. In addition, there is a growing need for integration of dedicated (and/or secure) and open system (internet) access, aligning applications for consumer, business and national security needs. While military needs for global communication differ somewhat from that of consumers, “always on”, and “anytime, anywhere” demand are driving technology in both arenas, with, for the first time, industry rather than the military leading innovation. In short, current satellite systems need to evolve to keep up with the global communications transformation. 
As more and more important systems rely on electronics, there is a growing concern about the increase in counterfeiting of both materials and packaging. According to RMV Technology Group LLC, 80% of non-Japanese Asian parts fail in counterfeit auditing of parts from China, Hong Kong, and Thailand2. The solution is counterfeit prevention, which requires new technologies and/or applications of existing technologies. 
To support the global communications transformation underway, as well as other high-tech industry evolutions, the supplier network is critical. According to Loyola Marymount professor Bohdan W. Oppenheim, PhD, co-chair of the Lean Systems Engineering Working Group for the International Council for Systems Engineers (INCOSE), 95% of the value of high technology is provided by suppliers3, so improving lean-supporting processes and technologies is key to “leaning” the suppliers resident in aerospace and other high technology sectors.
The following represent current, emerging or desirable innovations key to retaining the U.S. lead in global communications and maintaining supplier competitiveness, as well as enabling success in other related high tech arenas:
· Broadband (2-way) capacity increase 
· Standards-based, IT Network-oriented, all objects nodes on the network, allowing point to point communications in space, on ground
· Direct-to-Home Broadband for consumer applications, “smart” homes

· Satellites/satellite services - responsive space technology
· Flexible interfaces, reprogrammable as needs change

· Better integration with other telecom to ensure use of best assets available

· Ability to add capabilities

· Bandwidth increase by factor of 10 to create efficiencies in existing satellites with 15 year lives

· Interaction on demand

· Interfaces with legacy systems

· Integration of communications/navigation applications

· Analog to digital 

· Key military technologies desired
· Secure com, anytime/anywhere capability

· Access to secure AND regular consumer applications

· Anti-jamming technologies

· Applications without need for power
· Frequency management technologies for up-most mobility of user

· Battlefield robustness, but user friendly

· Systems quality and operational efficiency, effectiveness
· Anti-counterfeiting technologies, processes

· Radio Frequency Identification (RFID) applications to address counterfeiting

· Technology and innovation processes that support lean operations, lean systems engineering, lean product development
Talent Development and Skill Needs
Technology innovation cannot be maintained without engineers and skilled technicians capable of meeting the technical and technological challenges of today’s high technology environment. Fortunately, due to the high wages paid in the communications and advanced manufacturing arena, an investment in education and training for these career paths makes good sense, both for the worker and the industry.

In addition to the electrical and electronic engineers, software and manufacturing engineers, there is a greater need today for other specialized engineering expertise, e.g. communications engineering, packaging engineering. Perhaps in even greater demand, due to the growing complexity of many of our high-tech communications systems and supply chain enterprises seeking “lean” solutions, is the need for systems engineers. In addition, training opportunities in innovation and lean are advised, as expertise in these areas is a cross-industry benefit both to the worker and the economy.

While field training or “on the job”, “hands-on” and internship experience are recommended by most, one qualifier is that of having experienced mentors providing guidance and oversight. As Dr. Oppenheim put it, “On the job training without a mentor is no training at all.” Field training offers the opportunity for understanding the landscape, very important in the world of global communications. Internships can provide insights into innovation, “process” training and experience with “leaning” (addressing the waste and inefficiencies in) operations, manufacturing and product development. With such a significant part of high technology work dependent upon process and leaning to remain competitive, mastery of relevant innovation practices, as well as “lean” and other processes, especially those portable from one employer or industry to another, create a more valuable worker.

Skill building for both engineers and technicians in global communications and the advanced manufacturing supporting it, as in most high-technology fields, is characterized by similar priorities:
· Domain skill (production, engineering, etc.)

· Today’s technology and technology applications understanding

· Communications skills (verbal/written)

· Presentation skills 

· Collaboration/teaming skills

· Problem-solving skills

· Systems understanding

· Real world experience relevant to the field

Training and Education Resources
· California’s wealth of engineering colleges and universities

· www.universityofcalifornia.edu
· www.calstate.edu
· Systems Engineering Learning Resource Catalog:
· http://www.innovatecalifornia.net/WIREDdeliverables/SysEngrgCatalog_.pdf
· Technician training through community colleges
· www.cccco.edu
· Potential certification development organizations
· International Radio and Telecom organization (packaging, counterfeit issues)

· International Association of Electrical and Electronics Engineers (IEEE – innovation, cutting-edge communications)
Conclusion: Workforce and Economic Development Impact Factors

Both the global communications and high technology supply chain sectors enable and support other key California and U.S. innovation-oriented industries. As such, they have an importance not necessarily recognized currently within either the workforce or economic development systems. To ensure California/U.S. retention of cutting edge communications and suppliers, it is imperative that the sectors they represent are recognized and supported for the assets they are to innovation, the balance of trade, economic impact and global competitiveness. By articulating the importance of innovation to job creation with workforce and economic development professionals, the State can help evolve the thinking around 21st Century competitiveness.  By supporting regional efforts to identify, reach out to and profile the area’s innovation assets, engaging them in dialogue with a collaborative of the region’s workforce, education and economic development resources, the State can increase its chances to retain and grow California’s reservoir of innovation-oriented companies and suppliers, enhancing its ability to provide family-supporting wages for its ever-growing workforce.
Endnotes

1 Mike Sarver, Business Development Manager, Global Government Solutions Group, Cisco, “Space-Enabled Global Communications and Electronic Systems Industry Update” webinar, Aug 6, 2009
2 Robert J. Vermillion, Founder/CEO, RMV Technology Group, LLC, “Space-Enabled Global Communications and Electronic Systems Industry Update” webinar, Aug 6, 2009
3 Bohdan W. Oppenheim, PhD, Co-Chair, Lean Systems Engineering Working Group, INCOSE, 
“Innovation in Aerospace: Frustrations in the Supply Chain and Lean to the Rescue”, 
Nov 3, 2009 webinar
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