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 Executive Summary

Western Massachusetts is on the move to seize its potential in technology development.   A recently formed Western Massachusetts Regional Technology Alliance (RTA) is bringing together industry, higher education and public and non-profit sectors to ensure that the region is taking advantage of its technology assets and is positioned at the forefront of technology changes reshaping our economy. The RTA is comprised of higher education, industry members and public/non-profit development entities.
  

The initial focus of the Regional Technology Alliance is to create “technology networks” of industry, academia, and resource providers that can both develop and transfer resources and capabilities between higher education and industry, as well as across industry.  These technology networks need to represent areas of technology in which there is critical mass and strong interest in acting on technology development, deployment and related areas of technical assistance and training.

The benefits of successful technology networks can be significant for the region’s economic future.  Advances in technology have emerged as a key driver of regional economic development across the nation.  But it is not simply high technology industries for which technology advances are critical.  Mature manufacturing industries are finding it essential to integrate leading technology advances – from e-commerce to advanced materials to electronics, among others -- to be competitive.  Technology networks are a proven mechanism for accelerating innovation and technology deployment in both mature and emerging companies, and in so doing further the region’s economic development.  

For Western Massachusetts, in particular, technology networks can offer a key to a promising future. While the region possesses significant technology resources across its research institutions, other education providers, and industry, these technology assets are not as “connected” as they could be into the industrial base of the region.  What is missing in the region – which technology networks are a key means of addressing – is the means by which these technology resources and assets are deployed in support of the region’s industries.  
Based on the recommendations of a comprehensive assessment conducted over the past three months, in the coming weeks the RTA will be initiating two technology networks – one in advanced materials and the other in advanced information sciences.  A third network in electronics will also be further explored in the second half of 2001.

Initial Assessment Phase
The RTA commissioned The Battelle Memorial Institute to help in the formation of technology networks for the region by assessing the core technologies of industry and higher education in Western Massachusetts, identifying possible networks for collaboration and developing work plans for each potential network. 

To assess core technology competencies, Battelle undertook in-depth interviews with 51 firms in the region identified by the RTA, involving 74 industry representatives.  In addition, Battelle undertook individual and group interviews with four higher education institutions involving a total of 44 faculty and administrators.  Following on the results of these interviews on core technology competencies, Battelle facilitated four full focus group meetings involving 54 attendees, including 30 high level representatives from industry, 14 from higher education, seven from venture capital industry and five from economic development organizations.

Key Findings
Overall Battelle found that RTA should move forward quickly in network formation to seize the momentum and interest in the region.  Among the key “situational findings” from Battelle’s field work were that:

· Western Massachusetts industry is very interested in the formation of several technology networks and several regional industry leaders have already come forward to help initiate these networks.

· Industry is most desirous of learning more about and finding additional ways to partner with the region’s higher education institutions.

· Western Massachusetts industry appears to be at a critical period in its development where both its traditional industry base and its emerging industries recognize the importance of technology, whether it be the talent of higher education’s graduates and students, or the research knowledge and expertise of faculty for cutting edge R & D or simply problem-solving technical and business assistance.  

· Because the region lacks a critical mass of existing technology  “clusters” of industries the Alliance should approach technology as a way for groups of industry – new and existing – to work together regardless of product or industry classification.  

Battelle identified five areas of core technology strength for the region:

Advanced materials, including paper converting, plastic sheets, injection molding, thermal molding companies as their primary sectors with technology focus in advanced materials including coatings, adhesives, thin film and ceramics;

Advanced Information Sciences including both traditional information services involving data processing, network services, computer programming, software development, systems integration and outsourcing, as well as more New Economy, Internet-related computer services such as e-commerce, web design, web portals and application service provision.  Among specific technology focus areas found in Western Massachusetts were information classification and retrieval systems, data warehousing and data mining and e-commerce;

Advanced Electronics & Communications, primarily involving electronic components design, engineering, assembling and packaging, with specific technology focus areas of micro-wave and millimeter wave technologies, RF technologies, signal processing and fiber optic communications;

Advanced Manufacturing Systems encompassing a very diverse set of primary industries including metal fabrication, industrial machinery and devices and aerospace which encompass a wide range of technology focus areas from precision manufacturing to welding to electro-plating to process manufacturing.

Biosciences, ranging from various aspects to biomedical sector including drug development, diagnostic equipment, medical instruments and devices and research and testing, as well as food sciences, agricultural chemicals (including seeds and fertilizer), and environmental biotechnology. 

Several criteria were then considered in selecting which of those core technology areas technology networks should be initially formed including:  presence of champions; interest level; scalability; growth opportunities; higher education and industry strengths; and regional anchors.  A full description of these criteria is contained in the body of the full report.  

In consultation with the Steering Committee based on input from the focus group meetings, the Battelle Project Team recommends the following technology network formation process:

· Move forward with two technology networks in the first half of calendar year 20001:  information technologies and advanced materials.

· Add a third group, but not a fully functioning network, in advanced electronics during the second half of calendar year 2001.

As part of this effort we also suggest that those firms in advanced manufacturing interested in e-commerce and supply chain management should be invited and encouraged to participate in the information technologies network since this was a common concern and interest of many of the manufacturing participants in that focus group.    

And, finally, the Battelle Project Team suggests that the Regional Technology Alliance, to the extent feasible, build on existing groups and organizations and their activities in implementing the three networks.  

Next Steps
The Regional Technology Alliance has been successful in securing a two-year National Science Foundation grant to help support the implementation of technology networks in the region.  Two staff will be hired to carry out the day-to-day work of the technology networks, which will commence in the March/April time period.
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Summary
Higher education institutions, economic development organizations and others have come together in Western Massachusetts to form the newly established “Regional Technology Alliance (RTA)”.  This Alliance represents a New Economy-type organization, that brings together the three legs critical to building a growth-oriented economy in Western Massachusetts – academe, industry, and the public and non-profit sectors.  The purpose of the Regional Technology Alliance is to create strong, systematic linkages across industry and academia to ensure the region is taking advantage of its technology assets and is positioned at the forefront of the technology changes reshaping our economy.  

Battelle Memorial Institute was selected by the Alliance to help assess, develop and design a key element of the Alliance’s efforts – the formation of one or more “technology networks”.  This “Regional Technology Audit and Network Identification Assessment” project had two primary goals:  (l) to identify core technologies in business and higher education, both enabling and industry-specific; and (2) to identify possible collaborative networks and mechanisms to link business, higher education, and the public sector. The efforts by Battelle were overseen by Steering Committee of the Regional Technology Alliance.  

Forming Technology Networks

The initial focus of the Regional Technology Alliance is to create “technology networks” of industry, academia, and resource providers that can both develop and transfer resources and capabilities between higher education and industry, as well as across industry.  These technology networks would represent areas of technology in which there is critical mass and strong interest in acting on technology development, deployment and related areas of technical assistance and training.
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The Battelle effort has culminated in this report and action plan to enable the Alliance to move quickly forward in network formation.  Battelle’s primary conclusions are:

· Western Massachusetts industry is very interested in the formation of several technology networks and several regional industry leaders have already come forward to help initiate these networks.

· Industry is most desirous of learning more about and finding additional ways to partner with the region’s higher education institutions.

· Western Massachusetts industry appears to be at a critical period in its development where both its traditional industry base and its emerging industries recognize the importance of technology, whether it be the talent of higher education’s graduates and students, or the research knowledge and expertise of faculty for cutting edge R & D or simply problem-solving technical and business assistance.  

· Because the region lacks a critical mass of existing technology  “clusters” of industries the Alliance should approach technology as a way for groups of industry – new and existing – to work together regardless of product or industry classification.  Two technology networks in information and communications technologies and advanced materials are recommended as the initial candidates for network formation, to be followed later in 2001 by a network around advanced electronics.  

In consultation with the Steering Committee, the Battelle Project Team recommends the following technology network formation process:

1. Move forward with two technology networks in the first half of calendar year 20001:  information technologies and advanced materials.

2. Add a third group, but not a fully functioning network in advanced electronics during the second half of calendar year 2001.

As part of this effort we also suggest that those firms in advanced manufacturing interested in e-commerce and supply chain management should be invited and encouraged to participate in the information technologies network since this was a common concern and interest of many of the manufacturing participants in that focus group.    Furthermore, it is suggested that while the three technology network areas are being pursued, additional work will need to be done before a clear “technology roadmap” can be determined for each network. Therefore RTA should be flexible in how it approaches the boundaries of the technology content of each network. Refinement can and should take place over time.

And, finally, the Battelle Project Team suggests that the Regional Technology Alliance, to the extent feasible, built on existing groups and organizations and their activities in implementing the three networks.  The proposed information sciences network may be an ideal joint venture of the soon to be reconstituted Western Massachusetts Technology Business Council (WMTBC) --  now the Western Massachusetts Software Association.  It makes sense as the group expands from software to make as one of its strong initial efforts to broaden itself to all information technologies formation of such a network.  Leadership of the proposed network overlaps the leadership of WMSA/WMTBC.  The proposed work plan for WMTBC dovetails very much with the agenda proposed for the information sciences network as described earlier.  Finally, by providing some of the staff support of the Regional Technology Alliance to this network, it helps move WMTBC to becoming a stronger organization in the region.  With WMTBC co-ownership this correspondingly gives RTA the ability to undertake additional networks.

Project Focus and Methodology

This report represents the initial steps of what the Regional Technology Alliance conceives of a three-phase process for forming technology networks in Western Massachusetts. 


Three key tasks were undertaken in Phase One by Battelle and RTA, including:

· Information gathering to identify core technology assets in Western Massachusetts

· Holding focus groups to identify opportunities for collaboration

· Designing the framework for building RTA’s networking program

This audit and assessment is summarized in this executive summary with fuller details provided in a full technical report.  

Phase Two, which covers a two year period, involves the full implementation of the technology networks. The activities of Phase Two will be supported by a recent $600,000 two year grant awarded to the Regional Technology Alliance from the National Science Foundation Partnership For Innovation program. The funding from NSF will be used to support the development of the technology networks, matching funds for industry-academic technology projects and other network support infrastructure.  By the end of Phase Two the value of the technology networks will be established.  

Phase III will be the ongoing efforts of RTA, to be supported from a broad range of participants and stakeholders, including network membership, economic development organizations, foundations, state and local government, at the conclusion of the federal funding. 

Building Towards A Technology-Driven Regional Economy in Western Massachusetts

Advances in technology have emerged as a key driver of regional economic development across the nation. A recent study across 315 regions in the U.S. over the 1975 to 1998 period found that approximately two-thirds of the difference in economic success for regions is accounted for by the growth and presence of high technology industries.
  But it is not simply high technology industries for which technology advances are critical.  Mature manufacturing industries are finding it essential to integrate leading technology advances, such as new advanced materials, electronics, computer aided engineering and electronic commerce, to be competitive.  

This convergence of technology across both mature industries and newly emerging industries, such as biotechnology and information technology, places a strong premium on any region’s ability to generate, adapt, and integrate technology advances. Experts on the New Economy argue that any region’s economic future is increasingly dependent on its talent, technology and capital.  Consequently, it is important to Western Massachusetts’ future and the prosperity of the region to insure it has the technology drivers in place to compete in this global technology-driven economy.  


Battelle performed a “situational analysis” to chart how the region current stands based on the input from our in-depth interviews, as well as review of past studies and economic trends. The situational analysis outlined below suggests the regional context in which technology networks are to be developed. 

Overall, Western Massachusetts possesses significant technology resources across its research institutions, other education providers, and industry.  These technology assets are not as “connected” as they could be into the industrial base of the region.  Western Massachusetts has undertaken significant actions to address its technology business formation and capital issues.  The region possesses a strong base in talent and technology across higher education.  What is missing are the means by which these technology resources and assets are deployed in support of the region’s industries.  
Interview Responses and Conclusions
The objective of this task was to collect the necessary qualitative and quantitative information to identify “niche” technology strengths that both firms and higher education institutions currently have, including product and process capabilities, facilities and equipment, and research, problem-solving, joint venture, supplier or customer linkages, needs and opportunities.  

In-depth hour long interviews were conducted on a one-on-one basis at the firm’s site by Battelle’s senior researchers with 51 firms in the region, involving 74 industry representatives.  In addition, Battelle undertook individual and group interviews with four higher education institutions involving a total of 44 faculty and administrators, generally at the higher education institution’s location.  The original goal was to reach 60 individuals; in actuality, the project reached 118 individuals. 


A number of key patterns emerged from the in-depth interviews with industry executives that sets the tone for how technology networks need to be developed and shaped in Western Massachusetts.

· Sources of Technology:  While there are pockets of university-related technology commercialization such as with intelligent information retrieval and microwave/millimeter wave technologies, most technology-advanced companies do not have proprietary technologies.  Most firms secure their technology internally; outside vendors seem to be the second choice; distantly followed by universities and others. 

· Industry Collaborations:  The region is extremely diversified in terms of the products and market niches its firms are in, with some notable exceptions such as paper converters, plastics, metal shaping, and precision machining.  This presents significant hurdles in creating collaboration, because it is hard to find common ground. 

· Higher Education Collaborations:  Strongest company interest is in workforce collaborations, followed by process improvements and keeping up with latest advances in commercially available technologies.  Current collaborations are principally found in education and training, particularly with community colleges, though the overall level is still not strong.  There is limited current collaboration in R & D. Industry expressed considerable interest in expanding collaboration in the future from interns and co-ops programs/relationships to affiliate center membership, testing, and technology problem solving, and business problem solving. 

· Awareness of Higher Education Resources and Programs:  Most firms have limited knowledge of higher education resources available in the region.  The role of higher education in regional economic development is becoming increasingly important to the region’s industries. The firms we interviewed seem to understand this. 

· Key Technology Challenges:  As might be expected, answers to this question varied by industry, with the major challenges being: 

· Acquiring the skilled workforce able to handle advanced machinery and technologies 

· Ability to adapt and apply technologies to production processes 

· Developing new products and processes

· Remaining competitive compared to benchmark firms in their industry requires producing and/or using technology.  

· Interest in Networks:  Approximately 70-80% of those asked, indicated they were interested in seeing one or more technology networks formed. 

Specific Technology Groupings

Detailed information from the interviews provided the basis for these groupings and is contained in the full body of this report.  By synthesizing our interview notes across technology needs the Project Team was able to group industries by technology interest and business application interest.  For example, under advanced materials are grouped both paper converting and plastics, generally considered traditionally as different industries.  But they have common technology needs, such as coatings and adhesives.  They also have common business application areas such as electronic commerce.  Similar analyses was done for each grouping.  Table One provides a description of the scope, rationale, and common areas of interest for these technology groupings as outlined below.  

Table One:  Summary of Responses:
Core Technology Areas
Technology Grouping
Key Industry Sectors
Key Areas of Interest



Technology Focus
Business Application Areas

Advanced Materials
Paper Converting

Plastics
Coatings

Adhesives

Advanced Plastic resins

Thin film

Ceramics
Electronic commerce

Process manufacturing

Information Technologies
Systems integrators

Software developers

E-commerce applications developers

Internet providers
E-commerce B2B applications

Information classification and retrieval systems

Data warehousing and data mining 
Manufacturing

Health services

Advanced Electronics and Communications
Electronics components design, engineering, assembling and packaging

Wireless communications

Fiber optics communications
Microwave and millimeter wave technologies

Signal Processing – digital and analog

Microelectronics

RF technologies

Advanced engineering

Fiber optic communications
Defense

Meterology

Health care

Industrial Uses

Advanced Manufacturing Systems
Aerospace

Metal fabrication

Industrial machinery and devices
Precision manufacturing

Welding

Electro-plating

Process manufacturing technologies

Systems engineering and integration


Defense

Health Care

Electronic commerce



Advanced Biosciences
Medical devices

Biotechnology


Animal and Plant Sciences

Biomedical research


Optics

Materials

Food Processing

Agricultural Chemicals

Higher Education Core Competencies  

Similar to the analyses of industry groupings, higher education resources and assets available in Western Massachusetts can be considered and matched with these groupings.  Higher education is a key sector in the region’s economy, representing 16 percent of the region’s employment base.  Table Two below summarizes the key technology research strengths at the University of Massachusetts Amherst, the region’s world-class research institution, and Bay State Medical Center.

Table Two: Summary of Responses:


Selected Areas of Key Research Strengths

Advanced Materials
· Smart materials

· Molecular and materials modeling

· Synthesis and design of catalysts

· Polymeric materials properties and performance

· Nanostructured materials

· Surfaces and interfaces

· Biomaterials

· Optical properties

· Polymer gels and networks

· Polymer and molecular electronic properties

Information Technologies
· Advanced software engineering

· Information retrieval

· Image processing

· Advanced and parallel architectures

· System modeling and management

· Advanced computer networks

Advanced Electronics and Communications
· Microwave electronics

· Microwave systems

· Communication systems and wireless networks

· Electronic and opto-electronic materials, devices and device modeling

· Embedded systems

· VLSI computer aided design, architecture and testing

Advanced Manufacturing Systems
· Grinding and machining

· Design of manufacturing processes

· Quality management and control

· Computer visioning for inspection



Advanced Biosciences
· Neuroendocrinology

· Cloning

· Vaccine development

· Food biopolymers and colloids

· Food biotechnology

· Environmental biotechnology

· Interdisciplinary interfaces between chemistry- biology, polymer science-biology, computer science-biomedical

· Collaborative biomedical research program with Bay State Medical Center

Research Strengths found at University of Massachusetts, Amherst

Moving from Technology Groupings to Focus Groups 

The identification of the five technology groupings was a starting point for forming focus groups and from there identifying possible technology networks.  The RTA Steering Committee, in consultation with Battelle, determined which of these technology groupings should have a focus group organized around it.  The criteria for deciding whether to hold a focus group meeting included: (l)  presence of champions;  (2) interest level; and (3) scalability.

Through the in-depth industry and higher education interviews, five potential technology groupings  were identified around which focus groups were convened,  including:

· Advanced materials

· Advanced information sciences

· Advanced electronics

· Advanced manufacturing

While biosciences does not represent the same degree of industrial concentration yet in the region, a smaller mini-focus group meeting was proposed and held with biosciences academe, non-profit and industry.  
Focus Group Findings and Assessment of Opportunities to Form Technology Networks

Four focus groups were held in early December, 2000 in the areas of advanced materials, advanced information sciences, advanced eletronics and communications and advanced manufacturing.  There were 54 participants attending one of the four focus groups including 30 high level representatives from industry, 14 from higher education, seven from the venture capital industry, and 5 from non-profit groups. Attendance at each focus group was approximately equal in numbers.  The agenda for each focus group included:
· Overview of the findings from the Technology Identification Phase  -- both general findings and those specific to the technologies represented in each focus group.

· Use of a industry case study of how one firm has effectively worked with higher education

· Use of a common set of questions for each focus group:

· What should be the technology focus?

· What business applications and issue interests should the network work to solve?

· What are the initial work items of the network?

· What are some of the Do’s and don’ts of organizing and forming networks?

· Who should be the participants and leaders to champion each network?

 Technology and Business Application Interests







Table Three summarizes the responses of each focus group as to the technology and business applications interest and focus.   All four focus groups were enthusiastic about forming a network in their area of focus.  Interestingly the list of interests and focus ranging on a continuum from simply sharing information and learning about one another to addressing workforce issues as well as specific process and product development areas such as e-commerce, supply chain management, or software tools. While there was some variation among the focus groups, generally, industry was able to identify business application areas that could use or apply technologies much more readily than identifying technologies per se.  On the other hand, the research faculty and administrators present seemed more able to discuss technology trends and developments and research interests and less able to determine applications.  

Table Three:  Technology/Business Application Areas of Interest by Focus Group Grouping

Focus Group
Technology/Business Applications Interest and Focus

Advanced Information Sciences
· Web site applications for managing distribution networks 

· E-commerce for B2B and B2C issues

· Supply chain management focus with their suppliers 

· Business intelligence and strategies to serve new markets and customers

· Data mining/warehousing

· Trends and developments in new technologies/software tools

· Better transitions of students to work environment  



Advanced Materials
· MIS/software applications for small, batch customized runs

· Supply chain management/e-commerce

· Web handling

· Testing/Analytical chemistry support—Analytical tools

· Imaging –durability/permanence

· Coatings

· Graphics arts

· Process control

· Specialized polymers

· Matchmaking across companies with complementary competencies and key suppliers.

· Market and benchmark intelligence



Advanced Manufacturing
· Information Systems/use of IT – supplier chain management, e-commerce, distribution

· Regional knowledge base of companies capabilities and expertise

· Technology/Knowledge Management Systems – ISO 9000, 14001, Six Sigma and Lean Mfg 

· Visioning/inspection technology

· Polymer and chemical engineering

· Flow manufacturing

· Product design

Advanced Electronics/ Communications
· Electro-optical technologies including microwave related to communications and sensing

· Miniaturization and integration of electronics/microwave developments/applications

· Fiber optics

· RF technologies

· Signal processing

· Workforce development – alumni, graduate students

· Test bed/shared lab facilities – “home-room”



Network Benefits


Focus group participants were also asked to indicate how they would measure the success of a network and what would be necessary for them to continue to participate in a technology network.  Clearly, participants must get added value for their firm.  While social networking is useful, it is not sufficient to sustain interest.  There must be a high quality programs.  There must be the potential to secure new business through joint ventures with other participants or higher education institution partnerships that improve their internal capabilities.  Clearly, networking that has an organized agenda, is driven by industry, focusing on industry needs, and increases knowledge of each other, of higher education, and of the region would all be desirous.  Many participants emphasized the need for such technology networks to be intense, that is, to meet very frequently, and not be a talking to but a learning and problem solving experience.

Evolution of Business and Technology Networks: Recommendations for Western Massachusetts

The experience in the U.S. and abroad shows that networks tend to evolve over time.  If we think of a continuum of efforts networks generally undertake, there tends to be three general areas:  information, workforce, and process and product development.  The experience worldwide has been that networks tend to focus initially on information and/or workforce; and only occasionally  move to process/product development.  This is generally because higher education rarely is systematically involved in network formation and early development as well as having great difficulty sustaining its involvement.  Further, the focus on product and process technologies has generally been as “technology push” from the education institution outward, rather than “market pull,” drawing education knowledge, expertise and assistance in to a firm to solve business applications and problems.  

To sustain momentum, early success, and maintain sustainability work programs must be designed for networks that deliver early results, but are also flexible and easily modified to take account external and internal changes.  Because of the short-term focus of business, even technology firms, it is difficult to start and sustain networks exclusively around process and product development technologies.  However, if networks are organized with these understandings in mind, technology networks can work as noted in the examples above.  

All networks should not look alike.  Each of the four focus groups’ agenda for a possible network covered all three areas with varying degrees of emphasis:  information, workforce, and product/process development.

Selecting Technology Networks for Western Massachusetts

A number of criteria can be used to determine, based on the Project Team’s interviews and focus group discussions, RTA’s short and long term plans for technology networks.  Viable short-term work plans for each of the four areas was generated from the focus groups.  Each group was enthusiastic about the prospects of a network in their arena.  Both higher education and industry participants showed considerable interest in partnering, not just with higher education, but with each other.

Several criteria were used in selecting those areas around which technology networks should be initially formed including:  presence of champions; interest level; scalability; growth opportunities; higher education and industry strengths; and regional anchors.  A full description of these criteria is contained in the body of the full report.  

Recommended Actions for Technology Network Formation

In consultation with the Steering Committee, the Battelle Project Team suggests that the following technology network formation process be initiated:  


As part of this effort we also suggest some minor changes in the composition of the technology networks:

· The communications and advanced electronics grouping should be divided, with communications becoming part of the information technologies network, leaving advanced electronics a more focused area.  

· Those firms in advanced manufacturing interested in e-commerce and supply chain management should be invited and encouraged to participate in the information technologies network since this was a common concern and interest of many of the manufacturing participants in that focus group.  

· It is suggested for the current time to stick with the three reconstituted areas identified above; however, it is suggested that further work will need to be done before a clear “technology roadmap” can be determined for each network, so flexible boundaries as to technology content of each network should be encouraged.  

· The Regional Technology Alliance, to the extent feasible, should build its technology networks on existing groups and organizations and their activities. The proposed information sciences network may be an ideal joint venture of the soon to be reconstituted Western Massachusetts Technology Business Council (WMTBC) -- now the Western Massachusetts Software Association.  

Implementation Plan for Technology Networks in Western Massachusetts

Technology Network Objectives










The objectives of these technology networks should be include: 

· To increase the rate of development and deployment of technology into and by firms to improve their competitive position globally;

· To address industry workforce skill needs as increasingly the technology of a firm is embedded in its workforce which must be constantly educated and upgraded as technologies rapidly change;

· To increase business opportunities for existing firms by learning more about each other, resulting in more joint ventures and partnering that results in benefits for each;

· To increase the birthrate of new, entrepreneurial-driven firms and their survival through business mentoring, support and improved linkages to each other and business service providers.

Nine Principles for Guiding Network Development and Stewardship




This audit and review suggests the following principles be used to guide RTA in the months and years ahead in its technology network efforts:  

1. Build on the enthusiasm and support for networks already evidenced by the region’s business and higher education leaders. The momentum and positive feedback already obtained through the audit process must not be allowed to atrophy.  RTA must initiate networks as early in the first half of calendar year 2001 as possible, with the first technology network in place and meeting no later than March, 2001 and sooner if possible.  
2. Industry must own and drive those technology-networks formed.  There must be an industry champion(s) for each technology network and RTA will need to insure continuity and succession, should such a need arise.  If the network is viewed as a peer-driven entity, it is much more likely to build participation and sustain its efforts.  
3. The agenda, scope and focus of each technology network will vary over time and according to industry needs.  Networks will evolve in different ways, dependent on industry’s interests and the network’s growth.  
4. Networks will undertake a continuum of activities from information sharing to workforce to process and product development.  The full report contains an initial work program for each of the initial two full networks and third work group.  The focus groups also have tentatively identified how industry perceives the roles and functions of the proposed technology network. RTA staff should consider this work program and functional analysis chart as the blueprint for the technology network in its early months but should continue to refine these documents over the course of the coming year.  
5. Frequent, regularly scheduled, and quality programming are important to sustaining networks.  Industry needs to at least initially see these technology networks as active and energizing.  For these reasons every effort should be made to undertake monthly meetings of each network at least for the first six months of activity.  
6. Higher education must be a co-partner in these technology networks.  Our focus groups indicated that they would be much less interested in participating in technology networks unless higher education was a major player.  Unlike previous efforts at networking in the U.S., Western Massachusetts has the opportunity to make its technology networks much more technology-focused, in part because higher education has been a significant organizer and promoter of this concept from the beginning.  
7. While resources constrain how many technology networks can be initiated in the first year, RTA should continue to review and adjust its networks, including further review of an advanced manufacturing technology network in subsequent years.  Advanced manufacturing should be encouraged to participate in the information technologies and advanced materials networks.  RTA should review over time whether other areas of interest to advanced manufacturing necessitate further networks or adjustments in the scope of existing networks.  
8. Networks tend to need major problems around which to mobilize firms.  Two of the three proposed networks/work groups are interested in creating a permanent center or institute which may provide a long term rallying point for these networks.  Mobilizing firms around common needs and problems can help institutionalize each network.  Two of the networks/work group participants identified interest in an applications or research center which may be a long term objective of each network,  in partnership with higher education.
9. Rapidly changing technologies necessitates that RTA constantly scan and monitor the environment to modify the emphases and focus of its networks.  Industry expressed considerable interest in being exposed to technology trends and developments by faculty with appropriate expertise in each network.  As technologies change, higher education, working with industry, can insure that the region is looking at the most appropriate technologies.  
Network Structure and Organization

RTA To Serve As A Catalyst and Resource to Technology Networks

The three networks that are proposed to be initiated in 2001 will differ somewhat in the functional roles and functions to be performed by RTA.  Its role should be that of a broker/facilitating agent rather than the owner of the networks.  The network ownership clearly needs to reside with the industry, and its leaders, who will chair each network.  Each of the technology networks should be allowed to develop within broad parameters and establish its own sense of identity. This will enable the development of the technology networks from the “bottom-up” rather than imposing a “one-size fits all” approach to these networks. The RTA  will serve as a “common service provider”-- providing key staffing and implementation resources to each of the technology networks. 

Staffing

RTA has been successful in securing a two year NSF grant to help support the formation of  technology networks.  Two staff positions are proposed to support this effort;  

· Technology Cluster Developer; and 

· Technology Commercialization Director.

Consideration should be given at least initially to having the Technology Cluster Developer responsible for the logistics and programming of the technology networks and the Technology Commercialization Director responsible for linking and involving industry and higher education in the networks in hands-on technology deployment and development projects.  

Roles and Functions of RTA

Among the roles and responsibilities of RTA and its staff in network formation and implementation include: 


Firm Participation in Technology Networks

To achieve the objectives set out for these technology networks it is critical that senior level personnel of participating firms participate in the networks.  This means CEOs, COOs, Chief Technology Officers, CIO, etc.  RTA must build multiple linkages to firms to avoid the problem of frequent employer turnover of key personnel.  Building deeply into firms helps institutionalize that firm’s participation in a network and in RTA itself.  

Higher Education Roles and Functions

Several roles and functions for higher education in RTA’s networks are proposed:  

Higher education’s involvement in the Western Massachusetts technology networks will be critical to insuring these networks continue to focus on product and process development.  

Technology Network Roles and Functions

The focus groups convened in early December, 2000, have provided an initial scope of work for each network.  Table Four summarizes these work programs for the two networks and work group to be formed during 2001 as well as the projects that each network should consider and take on beyond its network meetings.

Table Four:  Areas of Interest Identified by Focus Group Participants as Activities of Technology Networks

Information
Workforce
Process/Product Development

Knowledge of regional firms
Higher education clearinghouse
Information technology tools

Knowledge of higher education resources
Curriculum development for technician programs
Partners for undertaking process & product development

Competitive market intelligence and benchmarking
Retain, regain, retrain workforce
Audit for improving firm’s technology competitiveness

Vendor sourcing
Specialized workshops/seminars
Service and testing support 

Outsourcing strategies/practices
Technology management training
Consortia around opportunities

Technology scanning
JIT IT training modules
Integration of technologies

Directory of firms with core competencies
Collaborative training
Polymer and chemical engineering

Spotlighting firms
Expand co-op/intern efforts 
E-commerce, supplier chain management, distribution networks, web

Matchmaking

Imaging durability/permanence

Technology Network Work Plans

The focus groups convened in early December, 2000, have provided an initial scope of work for each network.  Table Five summarizes these work programs for the two networks and work group to be formed during 2001 as well as the projects that each network should consider and take on beyond its network meetings.

Time Table

During the first half of calendar year 2001 two networks are recommended to be formed:  advanced information and communications and advanced materials.  During the second calendar half of 2001 the advanced electronics group will form as a work group to further discuss mutual interests and determine if and when they wish to become a fully fledged technology network.  

Regional Boundaries
There are no geographical boundaries for participation in the Technology Networks.  Encouraging broad relationships with industry probably within an hour’s drive of Springfield and Amherst is the most likely scenario.  Certainly, Pittsfield to Wooster to Hartford, represent a core area of coverage but the geographical boundaries should be fluid and any firm that wants to participate should be permitted.  

Initial Target Firms

RTA has the list of attendees at the focus groups and has a list of self-selected champions for each technology network, identified in the focus groups.  Invitations from these champions, using the lists compiled for this project, with a particular focus on getting the core group from the focus groups at the initial Network meetings is absolutely essential.  Networks are effective because they permit firms to come and go as topics and time permit, but the goal must be to build and expand participation.  It takes approximately 18 months to build attendance and only then by success and with intense work.  

Marketing Technology Networks

An aggressive outreach and marketing effort will need to be undertaken by RTA with the support of its leadership and their respective organizations.  Experience elsewhere, however, suggests that most effective vehicle for networking is “word of mouth.” If industry, higher education and nonprofit/government potential participants hear about RTA and its technology networks as the “place to be” and meetings “not to be missed” makes up for a lot of expensive mailings, advertising, etc.  

RTA must become the “voice” for these networks, documenting successes, identifying gaps and problems, and achieving concrete results and impacts and telling people about them.  Publicly supported organizations generally do not do this well. But that does not mean it can’t or shouldn’t be done.  

Table Five: Initial Work Agendas And Projects To Be Undertaken By Each Network

Technology Network
Initial Work Program Agenda
Projects to be Undertaken by Network

Information Technology and Communications 
Agenda:  

· Identify higher education resources and expertise

· Provide feedback to higher education (how and what they do)

· Identify other firm resources and expertise including identification of the regional customer base for the IT network

· Spotlight firms

· Business intelligence and strategies short courses and programs


Projects:

· Look at other network needs for initial projects, e.g., software for advanced materials (see below)

· Higher education clearinghouse

· Consider a model where network is joint endeavor of RTA and WMTBC

· Develop program to retain/regain new as well as experienced talent

· Develop JIT training modes for IT

· Directory of firms with competencies and interests that provides a regional knowledge base

· Development of a linkage to IT network and software for e-commerce and supplier chain management to SMEs in region



Advanced Materials
Agenda:

· Higher education resources – how to access them, including community colleges and IP and fee issues

· Teaming opportunities with other firms

· Spotlights – competencies and capabilities

· Joint venture opportunities


Projects:

· MIS Software applications
· Imaging durability
· Business market intelligence
· Directory
· Support services/tools
· Connections with the engineering schools for co-op/interns, problem solving assistance, etc 

· Long term focus might include rapid prototyping or similar demonstration or testing facilities developed by higher education but accessible to industry

Advanced Electronics 
Agenda:

· Building knowledge of each other and their resources and capabilities. 
· Higher education resources -- how to make it easier to access higher education resources and how to increase communications with higher education so they are more aware of what is going on. 

· Workforce --  the crisis they are interested in solving is one of workforce shortage and getting the talent they need to survive and grow.  

· Support Services --  they want to know more about the equipment, facilities and R & D underway within higher education and want to collaborate more.  

Projects:

· A long-term agenda item is to create a CAFA-type organization within Western Massachusetts for milliwave technologies with interdisciplinary support across a number of higher education fields and organizations

Moving Forward: RTA Efforts to Build on Technology Networks

The benefits of creating robust, sustainable technology networks across firms, higher education and support resources can be significant.  Technology networks can offer a promising and effective avenue for accelerating innovation and technology deployment in both mature and emerging companies, and in so doing further the region’s economic development.  

Technology networks represent but one element, but an extremely important one, to position Western Massachusetts to be a major center in the New Economy of talent, technology, and capital.  Networks are a means for establishing and sustaining a highly collaborative infrastructure across industry and higher education.

Below we discuss some additional issues and approaches that the RTA should consider.

RTA’s Future and Institutionalization

RTA should utilize the technology networks and items in the technology strategy outlined below to build its broad set of programs and activities.  In its second year of operation it needs to begin to plan ways to continue without the Federal funds from NSF which expire after the second year.  Options to consider include moving the RTA into a free-standing Technology Council; merging RTA into the Business Technology Council; placing RTA under a regional economic development agency umbrella; or some combination of the above options.  Should RTA be successful with its technology networks it can and should also consider becoming a membership organization, charging for network meetings, obtaining sponsors for each event, and consider other ways to move to a fee for service and/or membership organization.  

Technology Commercialization

Because each of the technology networks is to focus on all aspects of the continuum of roles and functions networks can perform, it is possible to increase the focus of the networks on technology transfer and commercialization, but over an extended time period.  That requires a willingness on the part of the university to build such partnerships; it may also require faculty to be willing to work on smaller projects with shorter time frames.  
The Broader Technology Strategy


While the primary purpose of Battelle’s effort was to identify common technologies across industry and higher education we have also identified some additional action steps that might assist the Technology Alliance in furthering its objectives.  These are discussed below:  

1. Utilize the Technology Alliance as a de facto Advanced Technology Council and form an Umbrella Regional Advanced Technology Network To Address Cross-Cutting Issues and Create a New Spirit of Collaboration and Sense of Place. 

2. Higher education institutions should consider using industry liaisons for industry outreach.

3. Umass-Amherst may want to consider reforming the Manufacturing Productivity Center into a Product Development Center that can serve as a primary initial interface between regional industry and the university.

4. Utilize the Kollmorgen Strategic Alliance experience as a role model for rolling out the business networks and educating faculty and industry about the kinds of partnerships desired by the Alliance.  

5. Consideration should be given to re-examining and expanding how higher education institutions in the region operate their Job Placement Offices.  

6. The Alliance may want to find ways to identify qualified and capable individuals in industry desirous of serving as adjunct faculty in higher education institutions.  

7. Certificate, short courses, and workshops addressing the needs of regional industry need to be given additional attention by the region’s higher education institutions.  

8. A comprehensive assessment of university core competencies should be undertaken to guide future technology development efforts.  

Looking forward, the opportunities being fostered by the Regional Technology Alliance can help catalyze through technology networks can work hand-in-hand with existing regional technology initiatives to advance the regional economy of Western Massachusetts.  By finding ways to strengthen technology-based competitiveness in the region and foster stronger higher education-industry collaborations, Western Massachusetts will have an important element towards generating robust industry clusters able to generate significant economic benefits to the region in years to come.

Regional industry wants to learn more of how and what to partner with higher education.





Regional industry in transition period needing talent and technology.





Regional enthusiasm is evident for many tech networks; three are suggested initially.





Project Objectives


Information gathering on core technology assets.


Focus group identification.


Framework design for technology networks





Situational Analysis of Western Massachusetts’


Preparedness for Technology Networks


Strengths


Economic specialization in specific industries found in the region – including fabricated metals, paper industries and search & navigation – offer a foundation upon which technology networks can be built. 


Many manufacturing firms in the region have made key shifts towards higher value-added, specialized manufacturing activities to remain competitive.


Industry executives rate the region high on quality of life.  


There is a general openness of industry to identify ways to better leverage regional higher education and other technology assets.  


There are nascent networking efforts to build on but a general interest by industry in increasing their ability to “connect” with others in industry to address competitiveness issues.


On the academic side, there is both frustration with past efforts to build partnerships and a willingness to continue to seek partnerships with industry, including regional industry.  


Weaknesses


Western Massachusetts is lagging behind the nation in its gains in New Economy industries.  For instance, despite healthy growth in information technology industries, the region’s growth rate was nearly half that for the nation over the past five years.  Also, in electronics and communications, the region has declined in employment, while the nation has grown. 


Western Massachusetts is not a region with strong linkages and collaboration among firms, although few wanted this to continue.  And, similar to experience elsewhere, there is no history of strong ties of local industry to universities' research activities.  


Workforce availability is viewed as a major constraint by industry, with it being especially difficult for regional firms to recruit talented young people into traditional manufacturing-related industries. 


Opportunities


There appears to be an opportunity to expand linkages of the region’s research university and regional industry.  


Many firms report limited success in recruiting and retaining the region’s graduates to work in the region.  


Boston’s economic base should be better leveraged to help build a strong technology base in Western Massachusetts through entrepreneurship, job retention, and related efforts.  


The significant investment in Springfield telecommunications capacity is viewed by many as a key enabling infrastructure resource that can link the region to the world economy.  


The rise of entrepreneurial spirit in the region is being catalyzed by Springfield Technical Community College’s research park and incubator, Umass Office of Economic Development, MassVentures, student entrepreneurship projects, and Hampshire College.  





Threats


Many of the region’s major business establishments tend to be subsidiaries of companies headquartered outside of the region; in many cases outside the U.S. The number of foreign-owned subsidiaries in the region whose R&D and product development is not done in the region but elsewhere was considerable.  


Continued competition for the region’s outstanding faculty researchers and experts by other universities and colleges outside the region makes it difficult for the region to retain its best talent. 











Interview Summaries and Conclusions


Several general conclusions can be drawn from these interviewees, some of which was previously summarized in the situational analysis:


 


Industry is interested in learning more about what other firms in the region do and share experiences in solving similar problems.  


Industry is most desirous of learning more about and finding additional ways to partner with the region’s higher education institutions.  


While interested in technology issues in general, workforce is the major concern of most employers.  


Those firms most interested in technology were those formed around a new technology product, in many cases with active higher education involvement.  


Manufacturers are increasingly needing technology, both product and processes, to remain competitive. 











Add value to the firm


High quality programs


Customers 


Employees


Problem Solving


Learning among participants from what the network offers


Partnerships and joint ventures around core competencies and capabilities created among participants


Networking for relationship building


Voice for industry


Image building





Key Criteria for Technology Networks


Presence of champions


Interest Level


Scalability


Growth opportunities


Higher education and industry strengths


Regional Strengths





Move forward with two technology networks in the first half of calendar year 2001:  information technologies and advanced materials.





Add a third group, but not a fully functioning network in advanced electronics during the second half of calendar year 2001.








Objectives of Networks





Increase rate of technology development & deployment.


Address workforce needs.


Increase business opportunities


Increase new  business formation





Development of the initial work plan for each network 





A Network Advisory Committee needs to be established 





Development of quality programs and activities for each network -- Each network event should be organized generally as follows:


Spotlighting Firm of Month


Trends and Developments in Technology


Tapping the Region’s Resources/Assets


Special Projects








Participation in networks


Speaker and sponsor of networks


Hosting of networks


Vice-chair of networks


Highlighting and making available summaries of their R & D on a regular base to a network’s membership


Using the network as a means to obtain input into their R & D work


Using the network to develop expanded relationships with regional industry whether it be in co-ops, internships, technical or business problem solving, etc.




















� See attached listing of members of RTA.





� Ross C. DeVol et. al., “America’s High-Tech Economy: Growth, Development and Risks for Metropolitan Areas,” July 13, 1999, Milken Institute.
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