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Leading Countries and Regions are Responding 

to the Global Competitiveness Challenge
• They are providing :

– High-level Focus on Growth and National 
Strength—not consumer choice…

– Sustained Support for Universities

– Rapidly Growing Funding for Research

– Support for Innovative Small Businesses

– Government-Industry Partnerships to bring new 
products and services to market

– Substantial resources to create new Institutions 
to drive new Clusters of Innovation

– Source: NRC, “Rising to the Challenge, U.S. Innovation Policy for the Global Economy,” 2012
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What is an Innovation Cluster?
• 100 years after Marshall (1992), Michael 

Porter noted, clusters are “Geographic 
concentrations of interconnected companies 
and institutions in a particular field.”

• A self-reinforcing innovation system includes 
the “holy grail” of :

– Linked industries, specialized services, 
connected universities, vocational training 
centers, research facilities, and supportive public 
and private organizations.

– The New York Tech Valley complex has created a 
unique cluster that is achieving this goal.
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Clusters in Innovation Ecosystems

• A Dynamic Relationship: The ecosystem 
concept captures the dynamic relationship 
between the different parts of an innovation 
system and underscores their ability to 
change and adapt through changes in 
incentives, leadership, and institutions.

• Driving Growth: The better the ecosystem, 
the better the support for both researchers 
and firms. 

• A Key Point: Purposeful investments can 
create competitive advantage. 
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The Policy Problem

The U.S.  Manufacturing Sector is Under Stress:
A Severe Loss of Employment

A Growing Loss of Capacity with Implications for 
Growth, Innovation, and Defense
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CHALLENGES FACING US MANUFACTURING

• Contraction: U.S. manufacturing sector has 
contracted sharply since onset of 2007-09 
financial crisis. Recovery in employment and 
value is substantial, but limited as is “reshoring”.
– Job loss from 2000 to 2010 was 5.8 million, 1/3 of total 

• Disaggregation: Large vertically-integrated 
manufacturers that were traditional mainstays of 
U.S. manufacturing have disaggregated, moved 
many production functions offshore or turned to 
outsourcing.

• Loss of Research: Large industrial labs and other 
institutions that have supported U.S. 
manufacturing innovation have downsized or shut 
down major labs, e.g. Kodak & Bell labs. 
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CHALLENGES FACING US MANUFACTURING

• Offshoring Innovation: U.S. innovation is 
moving offshore along with manufacturing.

• 3 Models for Innovation and Production
1. Post-war model was innovate in the US and produce in the 

US.
2. In the 1990s, the US continued to innovate but 

increasingly moved production offshore to take advantage 
of lower wages, but also to respond to mercantilist policies

3. Current trends are for innovation to move offshore, again 
in response to pressure for R&D facilities closer to markets

• The problem is that proximity matters. In high 
tech sectors, e.g., semiconductors, there are tight 
and deep feedback loops between research and 
production. 
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CHALLENGES FACING US MANUFACTURING

• Work Force Deterioration: Work force has declined in size 
and often lacks necessary skills and know-how. This 
reflects:

• Insufficient attention to institutions providing middle skills 
training & links to industry, e.g. community colleges

• Poor or no tax incentives for corporate trainings and limited 
corporate focus.

• Little high school level focus on jobs training, especially for 
modern manufacturing.
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CHALLENGES FACING US MANUFACTURING

•Globalization of Defense Supply Chain: 

– U.S. defense manufacturers increasingly 
reliant on foreign sources for components, 
materials, subassemblies.

– Slow realization of the impact on the 
reliability and supply security of the disparate 
components of U.S. weapons systems.

–Compounded by cybersecurity challenges.
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What to do about these challenges? 

Look at Powerful Policy Models
• Past U.S. experience in addressing 

national manufacturing challenges was 
successful: the Sematech consortium was a 
key contributor to the recovery of the U.S. 
semiconductor industry. MEP helps many 
SMEs daily at low cost.

• Learn from Others In a major change in 
U.S. attitudes, there was an effort to learn 
from other countries, e.g. the role of the 
German Fraunhofer network and European 
vocational training. 

• And learn from current best practice in 
the US
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Two Positive Policy Models

The Manufacturing U.S.A. Institutes and 
the Albany, New York Nano-Cluster
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Advanced Manufacturing Institutes

•The new Manufacturing U.S.A. Program is a public-private 
partnership with 14 institutes designed to exploit the emerging 
opportunities of new technological paradigms

– The U.S. has established a network of Advanced Manufacturing 
Institutes to encourage cooperation between the industry, 
universities, and regional and federal government to develop the 
potential of new manufacturing  technologies.
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Goals of Manufacturing U.S.A.

•Create the “industrial commons” identified 
by the MIT PIE Report that highlighted the 
challenges facing American manufacturing

•The centers are to provide shared facilities, 
shared research, shared funding, and 
shared progress.

–Modeled loosely on the Fraunhofer institutes
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What do the Institutes Offer?

•A “Place” to develop new technologies, ie. lower 
cost, lighter composites.

•A place to train the workforces needed to actually 
manufacture and use these technologies

•An opportunity to share expensive equipment 
and develop standards faster at lower cost

•A means to ensure cyber-security for 
manufacturing for large and small companies

•A place to convene & share expertise and begin 
to scale up 15



The Institutes are designed to provide an “Industrial Commons” 

for Industry, Academia, & Government to Collaborate

NIST



The First 9 Manufacturing Institutes: 

•Additive Manufacturing (3D Printing) (America 

Makes)

•Digital Manufacturing and Design Innovation 

(DMDII)

•Lightweight and Modern Metals (LIFT)

•Next Gen Power Electronics (Power America)

•Advanced Composites Manufacturing (IACMI)

•Photonics (AIM Photonics)

•Flexible Hybrid Electronics (Next Flex)

•Advanced Functional Fibers (AFFOA)

• “Smart” Manufacturing – adv’d controls,               

sensors, platforms (CESMII)



The Five Newest Institutes – late 2016 early 2017

•Advanced Assistive Robotics (ARM)

•Regenerative Manufacturing (ARMI) –
biofabrication, tissue engineering

•Advanced Biopharmaceuticals Production 
(NIIMBL)

•Advanced Chemical Processing (RAPID) 

•Recycling and Remanufacturing (REMADE)

•DOD: 8 Institutes

•DOE: 5 Institutes

•NIST: 1 Institute



Manufacturing U.S.A. at Present
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Advantages of a Broad based distributed system 

of Mfg Centers

•Geographic distribution of “centers” across 
multiple universities and manufacturing 
centers can create synergies.

–Allows for sharing of facilities and intellectual 
resources within and across industries.

–Brings multiple partners to pool resources and 
share costs and push towards standards and 
identify common needs.

– Generates Political support!
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Disadvantages of a Distributed system

•Its distributed! —across states, regions, 
institutions and industries

•Different regions and companies have different 
needs and priorities

•Shared costs makes for shared control—risk of 
lowest common denominator as an objective

•Transactions costs rise, along with impatience 
of participants
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The Albany-Malta corridor is a powerful policy model that 
draws on elements of both U.S. and foreign experience. 
Importantly, it reflects a long-term commitment at the 

state and regional level.
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The Albany Model: 
A Growing Success Story



Albany’s CNSE is a Successful Hub for 

Cooperative Research and Innovation

• SUNY-Albany and RPI created the College of Nanoscale
Science and Engineering (CNSE), in cooperation with 
IBM. It is now known as SUNY Polytech:
– The State & IBM built a cutting edge 300 nm fabrication facility

– This advanced full scale facility, plus substantial funding 
incentives, attracted Sematech to CNSE

– In turn, the region overcame international competitors to 
attract GLOBALFOUNDRIES which invested $6 Billion, and then 
$2 Billion more and now $15 Billion with more to come.

• CNSE/IBM cooperation created the R&D component but 
Global Foundries’ huge manufacturing investment 
capitalized on it to transform the region. 

© Charles W. Wessner PhD. 
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Key Features of this Successful Nano Cluster

• CNSE: An industry-oriented university, freed of 
bureaucratic constraints, guided by 
entrepreneurial leadership, provided reputation, 
researchers, & resources, while serving as a 
neutral site for applied research. 

• Cutting Edge Equipment: The construction of 
an up-to-date, 300nm fab in a university 
setting was unprecedented. It allowed for 
research, testing, and training on cutting-edge 
manufacturing equipment, attracted by the 
presence of a modern commercial scale fab.

©  Charles Wessner, Ph.D.
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New York’s Incentives Package for the 

AMD/GlobalFoundries Investment
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• The region realized the necessity 
of competing on a global scale.



Big Investment and Big Impact on Jobs 

• One of the most salient measures of success for 
high-tech investments is the impact on job creation.

• Direct Jobs:The promised return for the incentives 
package for GlobalFoundries was some 1,205 jobs. 
This did not occur. GF created 3,538 on-site jobs.

• Indirect Jobs: Given the multipliers for high-tech 
and industrial employment, i.e. just under 5x, this 
suggests a yield of some 17,300 indirect jobs. The 
CNSE complex employs 4,000+ jobs, which would 
yield another 20,000 jobs

• Induced employment in the region is substantial: 
construction, the hospitality sector 
(restaurant/hotels/gaming), financial services, 
housing, and consumer goods, are all seeing 
substantial growth. ©  Charles Wessner, Ph.D.
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Substantial Progress, but Real Challenges Remain 

• Global Competition: Tech Valley has achieved great progress, 
but it remains highly concentrated in one volatile sector, subject 
to strong global competition.

• Funding for talent creation?: Regional universities and 
community colleges face ongoing financial pressures. 

• Startup culture is emerging slowly: Access to SBIR, angel 
and VC funds backed by incubators and accelerators is needed. 
Still, progress is being made. 

• Pressure for diversification (or dispersion) of state 
development resources has grown: This is understandable but it 
is important it not detract from the resources needed to sustain 
the continued development and growth of Tech Valley.

• Leadership at Multiple levels: Governors, State Assembly, 
University, and Corporate—all committed over time.

©  Charles Wessner, Ph.D.
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Albany Lessons for Manufacturing U.S.A.

•The importance of Industry Contributions & Local 
Leadership—create a Commons for cooperation

•Active and substantial contribution by a 
supportive Universities– including a fast moving, 
industry friendly university

•Geographical concentration but broad 
distribution of benefits, hence the importance of 
high technology readiness

•Long term commitment of time, resources and 
partners.
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The Most Important Lesson

Federal, State and Regional 
investments in partnership with 

universities and industry can 
transform a region and the lives of 

those who live there
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