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National Innovation Leadership Network

Recommendation prepared by: Egils Milbergs

September 22, 2004

Summary of Recommendation (v.1.4)
Innovation is a process of shared responsibilities requiring motivation and integration of many different resources within and among firms, the private sector and governments at all levels. The 21st Century Working Group recommends creation of a National Innovation Leadership Network consisting of members drawn from public sector, industry, research, labor and academia.  The purpose of the Network  is to provide an on-going mechanism to urgently address the need for more effective innovation policies and  metrics to reflect today’s knowledge based, dynamic and globally networked economy. 

Innovation will be the principal driver of economic growth, standard of living and national competitive advantage in the 21st Century. The Leadership Network will be a transformational force aimed at ensuring that the US continues to be the most fertile and attractive environment for innovation in the world. The major activities of the Leadership Network include:

· To produce a biennial Innovation Scorecard assessing the nation’s innovation performance in the global economy. High quality, relevant and timelier metrics that recognize the globally interrelated features of the innovation will enhance public understanding, help policymakers benchmark and monitor the nation’s performance, and thereby, improve policymaking and business strategies.

· To establish a public-private partnership for a National Innovation Medal and Prize recognizing outstanding innovation performance by businesses (large and small), government entities, research and educational institutions that have contributed to the development and diffusion of new products, services and processes. The Medal would be presented by the President of the United States with the private sector providing innovation criteria, independent evaluators and prizes. 
· To give rise to an Innovation Commons to sustain long- term public support for innovation, build dynamic collaboration within the innovation ecosystem and undertake aggressive Outreach and Advocacy to inform continuously the media, public and policymakers on the benefits of innovation and strategies to realize these benefits.

This initiative should be holistically framed and managed across all stakeholders and coordinated when appropriate with international organizations. The Leadership Network should be launched as a private sector initiative.

National Innovation Leadership Network

21st Century Innovation Working Group
The NII Interim Report: Innovate America points out that the national innovation system is a complex array of stakeholders and institutions – public and private.  The system consists of many federal agencies that fund R&D activities and many areas of policy which impact the effectiveness of innovation. It consists of thousands of business enterprises, large and small who have the primary responsibility for transforming research and new knowledge into the marketplace. It consists of universities, colleges and research organizations, regional technology entities, various kinds of infrastructure –transportation, telecommunications, health care and others. To optimize the nation’s innovation performance all these stakeholders need to perceive themselves as part of an ecosystem—which means not only  optimizing internal innovation processes but also optimizing externally – the intersections and linkages with stakeholders. 

No single institution in government or the private sector has the “horizontal” responsibility for strengthening the innovation ecosystem at the national level—it is and always will be a shared responsibility.  

What is proposed is creation of a new platform called the National Innovation Leadership Network. This leadership network would have a stewardship role to advance a national innovation agenda during the next few years. The network would bring together the major stakeholders in the ecosystem to discuss ways to improve the innovation environment and to measure, recognize, analyze and inform policymakers, media and the public on the status of innovation nationally and globally. The overall goal is to continuously build public understanding and support for innovation as the principal driver of the nation’s economic performance and competitiveness in the 21st Century. 
The following major activities are proposed for the National Innovation Leadership Network: 

1. Produce biannually a National Innovation Scorecard assessing the nation’s innovation performance, including international benchmarks.
2. Establish a National Innovation Medal and Prize in partnership with the federal government.
3. Create an Innovation Commons and aggressively implement Public Outreach and Advocacy to sustain long term national commitment to innovation. 

Each of these activities is elaborated in more detail below. 

1. National Innovation Scorecard

Rationale
A key component of an effective national innovation policy is measuring the factors that drive innovation performance and monitoring results.  This requires establishing a baseline or benchmarks as a starting point and tools for assessing the impact of policies over time. Innovation measurement systems do not adequately reflect the contemporary dynamics of an increasingly knowledge based, networked global economy. To establish a new baseline it is recommended that a National Innovation Scorecard be produced on a biannual basis to boost policy attention and sustain a public-private dialogue on ways to continuously adapt the environment for innovation.  

This private sector initiative will work with government and private sector research and statistical organizations to advance the definition, quality and timeliness of innovation metrics. A key objective is to look beyond inputs and the manufacturing sector and toward outcomes and quite importantly, innovation processes.  Particular attention needs to be given to defining consistent and internationally comparable metrics for innovation demand, knowledge flows, intangible assets, public policy factors, regional innovation networks, infrastructures and management practices. For the 21st Century such a multi-dimensional view is essential to sound policy analysis and decision-making. 
Implementation of this recommendation will require a close working relationship with federal statistical agencies, trade associations and professional societies, private research/survey organizations and international organizations.  A number of resources are already available to begin the process of integrating this new generation of innovation metrics. Attachment 1 is a synopsis of selected resources. 

The Innovation Scorecard would not only go beyond just presenting metrics but also would identify areas of public policy and other factors relevant to innovation performance.  These findings will act as a force to close gaps in the nation’s innovation ecosystem, enhance advocacy and promote a long-term public-private consensus toward superior and integrated innovation policies. 

Background 
Sound innovation decision-making requires credible, timely and relevant measurements. “What you get is what you measure.” Bad metrics can lead to bad diagnosis, which in turn results in bad or poorly designed policies with unintended consequences.  

Innovation is a complex and multidimensional activity that cannot be measured directly or with a single indicator.  Like human health, there isn’t any single measurement adequate to capture innovation’s multiplicity of features.  Innovation is much more than technology inputs. Many other complementary resources and conditions are essential for market success. The drive for improved indicators stems from the understanding that currently available measurements largely reflect the industrial era and less so the knowledge economy unfolding around us: they largely reflect products and artifacts rather than ideas and processes. A fresh perspective and “real-time” performance metrics are needed to reflect the new paradigm of a global, knowledge based networked economy.

A new metrics baseline needs to be framed comprehensively with a national ecosystem outlook. The framework presented below (Figure 1) recognizes that innovation consists of input as well as demand factors which drive innovative activity. A balanced scorecard must take into account measures of macroeconomic conditions, national policy priorities, access to markets, industry competitive structure, standards, stock market valuations and other factors. It is primarily the role of the private sector to match and join technological opportunity with customer needs and market expectations.  When innovation policies, strategies and processes are successfully aligned with supply and demand, the output is financial returns to firms and ultimately broader economic and social benefits, such as economic growth, jobs and rise in standard of living. The “push and pull” of innovation supply and demand, however, do not occur in a vacuum. We also need insights on how the innovation process is influenced by the public policy environment and the quality and access to talent, capital and infrastructure. 
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We need to push hard towards doing a better job in measuring the dynamics of the innovation ecosystem, including knowledge flows, innovation strategies and processes, the demand for innovation, service sector innovation, public policy impacts and the intersection of manufacturing and services that are increasingly integrated in advanced economies. 

This effort does not need to start from scratch. The advancements in understanding the innovation process are improving the availability, breadth, and usefulness of science, technology and innovation (STI) indicators. STI indicators can be roughly categorized into four ‘generations’, progressively becoming more complex and meaningful as illustrated in Table 1. 

Table 1: Evolution of Innovation Metrics by Generation (Examples)

	1st Generation

Input Indicators

(1950s-60s)
	2nd Generation

Output indicators

(1970s-80s)
	3rd Generation

Innovation Indicators

(1990s)
	4th Generation

Process Indicators

(2000 + emerging focus)

	· R&D expenditures

· S&T Personnel

· Capital

· Tech intensity
· 
	· Patents

· Publications

· Products
· Quality Change

· 
	· Innovation surveys

· Indexing

· Benchmarking innovation capacity

  
	· Knowledge

· Intangibles

· Networks

· Demand

· Clusters

· Management techniques

· Risk/Return

· System Dynamics

· 


· The first generation of metrics reflected a linear conception of innovation focusing on inputs such as R&D investment, education expenditure, capital expenditure, research personnel, university graduates, technological intensity, and the like.

· The second generation complemented input indicators by accounting for the intermediate outputs of S&T activities. Typical examples include patent counts, scientific publications, counts of new products and processes, high-tech trade. 

· The third generation is focused on a richer set of innovation indicators and indexes based on surveys and integration of publicly available data. The primary focus is on benchmarking and rank ordering a nation’s capacity to innovate. A main difficulty at the moment is the validity of international data comparisons and incorporating service sector innovations (where the process is the product) into the surveys.

All these indicators fit into the classic economist’s mold of a production function, Y = f(X), where X is a set of inputs and the Y stands for the innovation output. The middle part (function f) dealing with the transformation of one into the other is still largely untouched, a ‘black box’, in terms of meaningful indicators. 

Relevant fourth generation metrics currently at an embryonic stage include:

·     Knowledge indicators. We still count machinery, tons of steel, transactions, number of PhDs, patents. We should rather account for the knowledge that underlies their creation and the ways it is developed and diffused. 

· Networks. Most contemporary innovations involve a multitude of organizations and networks. An important priority is developing composite network indicators accounting for both contractual agreements like strategic partnerships, intellectual property licensing and for informal collaboration and knowledge exchange such as working relationships of individuals across organizations. 

· Conditions for innovation. Economic demand, public policy environment, infrastructure, social attitudes and cultural factors are critical for successful innovation. What is called for here is building systemic innovation metrics that capture the context in which organizations form and match expectations and capabilities to innovate. 

International Effort is Required. To the extent that they exist, these 4th generation metrics of the knowledge based networked economy remain ad hoc and are, thus, of limited analytical value.  They can be improved only through a concerted, coordinated and internationally visible effort. Many innovative companies have acquired global logic. Going with national indicators only would misrepresent what is going on. The US should tap and extract the expertise of international organizations that conduct extensive policy research and innovation metrics work, such as the OECD and European Commission. US innovation metrics initiatives should capture the experience of other nations’ innovation surveys with respect to business sector targets, sample size, variable definitions, data collection methods, analysis procedures and dissemination techniques. Metrics definitions and innovation models need to be harmonized or at least made comparable internationally for benchmarking purposes.

Major Benefits. A National Innovation Scorecard offers a number of major benefits: 
· Reinforces the public case for a long-term National Innovation Agenda,
· Benchmarks US innovation performance regionally and internationally,
· Expands public awareness and understanding of the benefits of innovation, 
· Focuses policymaker attention to critical issues, innovation barriers and alternative policy responses,
· Supports decision-making to drive economic growth, employment and business competitiveness,
· Signals emerging opportunities and threats

· Provides for significantly improved, better calibrated data for investment analysis, reporting on intangibles and risk management,
· Establishes evaluation criteria for government innovation programs, and
· Enables further progress in our understanding of innovation which has been severely constrained on the empirical side due to the lack of appropriate metrics for linking innovation inputs, process and outputs.

2. National Innovation Medal and Prize

Rationale

Another important activity of the Network would be to recognize outstanding models of innovation in the public and private sector.  This could be done by establishing a National Innovation Medal and Prize similar to the Baldridge National Quality Award. The Baldridge Award has played an important role since the 1980s in meeting the Japanese quality challenge and has helped educate thousands of companies that applied for the award for the latest thinking in quality and productivity improvement. 

The National Innovation Medal should be more than recognition of novel products and services. It should more importantly recognize the underlying innovation processes and organizational environments that generated these products and services. The Innovation Criteria, to be developed for assessing applicants, could play three important roles:

· To improve innovation performance practices, capabilities and results,
· To facilitate communications and sharing of best practices information among US organizations of all types, and
· To serve as a working tool for understanding and managing innovation and guiding organizational strategy, planning and opportunities for learning. 

The Medal would be awarded by the President of the United States. The private sector would have responsibility for developing the Innovation Criteria, provide expert judges to review Medal applicants and create a self-sustaining endowment for cash prizes. The National Innovation Medal program should be much more than a contest. The intent is broader by raising awareness about innovation and encouraging all US businesses and organizations to adopt innovation as a major component of competitive performance whether or not they intend to apply for the award. 

A broad variety of manufacturing and business service sectors should be eligible for the medal as well as education, health care, state/local government, and federal organizations. All sectors of society have the potential for higher levels of innovation. It is suggested that the National Innovation Medal recognize outstanding contributions with as many winners as worthy applicants.  With Baldridge the competition is against other applicants and only two awards are available per eligible category. An alternative approach for the Innovation Medal is to recognize all applicants that achieve world class performance standards and confirmed by independent evaluators.  

To make the medal program self-sustaining it could be supported by a foundation endowment, fees from applicants, and fee based services, such as innovation conferences and training. The eligibility criteria, selection process and Presidential presentation should be coordinated and possibly integrated with the National Medal of Science, National Technology Medal and Baldridge Award. 

Background

There is a strong sense that as a society we do not sufficiently honor or learn from those who innovate and transform scientific and technological discoveries into useful product, services and processes. National recognition awards, medals and prizes are a method for increasing the adoption of new management practices and performance measures. These awards are typically assessed by independent examiners on the basis of written submissions and, in some cases, site visits and presentations.  Award winners are recognized at special Presidential and celebratory events, which give visibility to the sponsoring organization, the award winners and sponsors.  Information about award winners is made publicly available so that examples of strategies, techniques and performance can be utilized around the country. 

Major stakeholders relevant to the design of a National Innovation Medal and Prize include the Baldridge Award, the Presidential Medal of Science and the National Technology Medal. A brief discussion of each follows. 

Malcolm Baldridge National Quality Award was created by legislation in 1987. The award is given by US Presidents to business, education and health care organizations and recognizes outstanding organizational achievements in quality improvement based on explicit performance criteria. Over the 16 years it has been in operation it has raised awareness about the importance of quality and performance excellence and has accelerated the adoption of quality and productivity “best practices” as a means to compete more effectively in the global markets. The US Commerce Department’s National Institute of Standards and Technology (NIST) in partnership with a private foundation manages the Baldridge Program. The $5 million public investment is leveraged by a contribution of over $100 million from private sector organizations.

The process established for the award consists of a number of steps. Each year the criteria are established. Organizations make written application outlining in their submission their merits relative to the criteria. Integral to the process of selecting winners is a team of external adjudicators that review applications, conduct site visits and provide applicants with an extensive feedback report, citing strengths and opportunities to improve. Baldridge Award winners also have a charge to be quality advocates and have given over 30,000 presentations to thousands of organizations. 

The Baldridge Award enjoys broad, positive recognition among leaders in eligible sectors: manufacturing, service, education, health care and small business.  More than 70 percent of leaders surveyed among Fortune 1000 companies said they are likely to use the Criteria for Performance Excellence. With regard to award recipients they saw a comparable or even greater benefit from feedback received through the application and review process. When asked about the benefits or advantages of winning the Baldridge Award, respondents listed the marketing, publicity and networking that accompany the Award as an overwhelming benefit.

Participation in state and local award programs has increased to 44 states having or establishing award programs modeled after the Baldridge Award process. Internationally, nearly 60 quality programs are in place. Australia, Europe and Japan, for example, all offer quality improvement recognition with a similar process. 

National Medal of Science was established to be given to individuals “deserving of special recognition for outstanding contributions to knowledge in the physical, biological, mathematical or energy science. In 1980 Congress expanded this recognition to include the social and behavioral sciences.  A Committee of 12 scientists and engineers, appointed by the president, evaluate nominees for this award. Since its establishment the Medal has been awarded to 409 distinguished scientists and engineers. The laureates have made major impacts in fields of science and engineering through career-long, ground-breaking achievements and on the individual disciplines for which the awards are given. 

National Medal of Technology is the highest honor awarded by the President of the United States to America’s leading innovators. Established by an act of Congress as part of the Stevenson-Wydler Technology Act in 1980, the Medal of Technology was first awarded in 1985. The Medal is given annually and has recognized over 146 individuals and companies for their outstanding contributions to the Nation’s economic, environmental and social well-being through the development and commercialization of technology products, processes and concepts, technological innovation, and development of the Nation’s technological manpower.

The purpose of the National Medal of Technology is to recognize those who have made lasting contributions to America's competitiveness, standard of living, and quality of life through technological innovation and to recognize those who have made substantial contributions to strengthening the Nation’s technological workforce. The Medal also seeks to inspire future generations of Americans to prepare for and pursue technical careers to keep America at the forefront of global technology and economic leadership.

The National Medal of Technology Evaluation Committee reviews and evaluates all nominations for the Medal of Technology. Nominations for the Medal can be made for an individual, a team of up to four individuals, a company or an organization, or a division thereof. The Committee makes its recommendations for Medal candidates to the Secretary of Commerce, who in turn, makes recommendations to the President for final selection. 

3. Innovation Commons, Public Outreach and Advocacy

Rationale

Implementation of a new national innovation agenda will require a tremendous public outreach and advocacy effort. The challenge is no less than a transformation of the nation’s innovation culture, public attitudes and strategic policies.  One of the major issues addressed by the 21st Century Innovation Working Group was the lack of a national platform for innovation advocacy and a fresh approach for collaboration on innovation issues.  A purposeful and dynamic working relationship among the major stakeholders in the national innovation ecosystem can help provide long-term stewardship and a sustained national commitment to innovation. The central concept is to give rise to an “Innovation Commons” –a new kind of infrastructure for constructing creative collaborations, information sharing, consensus-building, advocacy and public outreach and exploring all facets of innovation. 

For many Americans innovation, technological advance, globalization, productivity and service economy are not terms that resonate with their future economic security. To turn this situation around members of the Innovation Commons should launch a major multi-year outreach and advocacy initiative aimed at expanding public understanding of the benefits of innovation. The Innovation Commons will give prominence to the role and obligation of leaders from all sectors of society to pursue innovation as a means of generating economic opportunities and prosperity for all Americans. This outreach activity is aimed at unleashing a wave of creative potential that is inclusive of all economic, government and social sectors and ties innovation inextricably into perceptions of enhanced U.S. competitiveness, maintaining U.S. leadership and creating more U.S. jobs. Public support in combination with nimble and intelligent collaborations within the innovation ecosystem will accelerate the transition to an innovation economy.
Background

Today, Americans are expressing a great deal of uncertainty about the economy -- uncertainty that is much more pronounced than a few years ago.   Many factors have contributed to this sentiment: the war in Iraq, the dot-com bust and ensuing economic recession, widespread layoffs that are impacting both blue and white collar workers, and the outsourcing of jobs to foreign countries.  As a result, there is a tremendous concern about losing personal control, longer working hours with fewer rewards, and dislocation of jobs.  

Given this current environment, it is not difficult to see that the topic of “innovation” is not only deemed by the public to be not critical – but also is even considered a threat by many Americans due to its association with offshoring jobs that would have otherwise remained in this country. There is a real sense by American workers that we might be on the losing end of the emergence of a “global economy.” Importantly, people are not comfortable talking about a world without borders.  It presents both economic and national security (post-9/11) concerns.  Without positive public attitudes and understanding, the transition to an innovation driven economy will be severely constrained at the micro (firm level) and macro policy level. 

Innovation research has increasingly recognized the powerful role that “civic and social networks” can provide in building public support and a nation’s innovation capacity. The 21st century Working Group proposes to expand the influence of these networks across the nation through creation of an “Innovation Commons.” 

The design of the Innovation Commons infrastructure needs to be flexible and adaptable—always boundary spanning to draw in a wide range of individuals and organizations to participate and, thereby, become advocates for sound innovation policies and practices. The goal is for all sectors of society to rub shoulders, virtually and face-to-face, with the most active, brightest and fertile minds and organizations in the field of innovation. The Commons would utilize a combination of virtual and face-to-face techniques to expand interactivity and the influence of innovation stakeholders. A central component of the commons architecture would be a web-based knowledge exchange grid to enable collaboration, sharing of information, partnering with innovation resources, public outreach and access to the policy process.  


Regional Innovation Systems. A particular opportunity is at the state and local level.  The national system of innovation can be thought of as a sum of several regional systems.  These regional systems of innovation are strong for some areas of the country but weak in other areas because of a lack of leadership networks and effective inter-organizational linkages. An Innovation Commons can strengthen these regional networks by creating more efficient access to innovation markets, policymakers and resources.  

Open Systems. A networked “open systems” model for the Innovation Commons has the potential to be more adaptable and robust than traditional hierarchically based approaches. Innovation by its very nature changes and disrupts institutional relationships.  An open systems organization can deal with incremental innovation strategies in times of relative stability and revolutionary innovation strategies between historical periods. 

Public Outreach. The members of the Innovation Commons can be an influential force in explaining the extraordinary range of innovation opportunities and address the public’s anxieties about the challenges that lie ahead.  With adequate explanation, foresight and understanding public attitudes will become more adaptive to the requirements of an economy driven by innovation and continuous change in how we work, live and play. Implementation of this recommendation will facilitate:
· Broader acceptance of innovation initiatives in public policy,
· Heightened awareness of need to improve US innovativeness, and
· Transformed economy based on innovation and creativity.
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	Attachment 1: Selected Innovation Metrics Reports (v.1.1)



	1. Science and Engineering Indicators – National Science Foundation

	The National Science Board submits this biennial report.  The Science Indicators series is designed to provide a broad base of quantitative information about US science, engineering and technology for use by public and private policymakers. 

	The framework consists of presenting information in 7 broad areas:
1) elementary and secondary education with 19 indicators; 
2)higher education in science and engineering with 44 indicators; 
3) science and engineering labor force with 24 indicators; 
4) US and international research and development with 55 indicators;
 5) academic research and development with 54 indicators; 
6) industry, technology and global marketplace with 21 indicators; and 
7) science and technology public attitudes and understanding with 8 indicators. 
The 2004 report contains a chapter on state-level science and engineering activity with 25 indicators.

	Benchmarks for US indicators are global country rankings, trends and averages and major regions of the world primarily European Union and Asia/Pacific. Individual country comparisons are frequently with Japan, China, Germany, UK and South Korea. State level indicators are benchmarked to national averages and compared by state.

	2. Science, Technology and Industry Scoreboard 2003 -- OECD

	This biennial report prepared by the OECD Directorate for Science, Technology and Industry (DTSI) integrates the latest internationally comparable data on the knowledge based economy. 

	The framework consist of presenting indicators in four broad areas:

1. The growth in the knowledge base of OECD economies: investment in knowledge, human resources and international mobility of scientists, research and development, innovation measured by patents and the importance of emerging areas such as biotechnology and nanotechnology. 29 indicators.

2. The information economy: resources and infrastructure for the information economy, the diffusion and use of Internet technologies and electronic business, the contribution of the ICT sector to economic activity and international trade. 14 indicators.

3. The global integration of economic activity: key channels of economic integration and technology diffusion, such as direct and portfolio investment, the role of foreign-owned affiliates, cross border ownership of inventions and international co-operation in science and innovation, as well as analysis of trade competitiveness in industries by technology intensity. 14 indicators

4. Productivity and economic structure: comparison of OECD economies in terms of income, productivity and industrial performance, the growing importance of technology and knowledge-intensive industries, the interaction of manufacturing and services, and the role of firm turnover. 12 indicators.

	Benchmarks are international comparisons primarily of OECD country averages and individual comparisons and rankings.

	3. UK Productivity and Competitiveness Indicators—UK Department of Trade and Industry (DTI)

	This 2003 report prepared by the UK government tracks the competitive performance of the UK economy relative to major industrial economies.

	The framework consists of 6 broad areas identified as important to formulating government policies and investment strategies: 
1) overall economic outcomes with 15 indicators; 
2) investment with 6 indicators; 
3) innovation with11 indicators; 
4) skills with 8 indicators; 
5) enterprise with 6 indicators; and, 
6) competitive environment with 18 indicators.

	UK indicators are benchmarked against G5, G7, OECD and EU countries with primary attention to G7 countries which includes the UK, the US, Japan, Germany, France, Italy and Canada countries.

	4. Executive Index of the Massachusetts Innovation Economy—Massachusetts Technology Collaborative

	Annual publication that is currently based on a set of 15 quantitative indicators that track the performance of the state’s innovation Economy. The Index for 2003 has a reduced number of indicators from earlier years and is more aligned with the innovation process and the resources that support it. 

	The framework consists of three very broad fields: 
1) employment with industry cluster employment indicators; 
2) the innovation process with 7 indicators; and, 
3) resources with 7 indicators.

	Benchmarks for the state are national averages and comparisons with leading competitive states.

	5. Defining the Canadian Advantage—Conference Board of Canada

	This annual assessment of Canada’s challenges and policy choices is the Conference Boards flagship publication comparing the countries performance to the top 12 countries in each benchmarked category.

	The framework for the 2003-2004 Performance and Potential report includes 100 indicators in six categories: 
1. Economy (10), 
2. Innovation (16), 
3. Environment (16), 
4. Education and Skills (17), 
5. Health (25) 
6. Society (16)

	Canada is benchmarked to 24 OECD countries and the top half of this group was submitted to further analysis on their record as being the best 12 countries of the 24 in each of the six categories of indicators. Approximately 90 per cent of the data used are supplied by the OECD.

	6. Global Competitiveness Report—World Economic Forum

	This annual report evaluates the economic competitiveness of 102 countries focused on two complementary approaches: 1) Growth Competitiveness Index (GCI) developed by Jeffrey Sachs of Colombia University and the Earth Institute; and, 2) the Business Competitiveness Index (BCI) developed by Michael Porter of Harvard University.   Both indexes combine available hard data and data from the Executive Opinion Survey conducted annually by the world Economic Forum.

	The framework of the GCI is based three composite indicators driving national competitiveness: 
1) the macroeconomic environment with 11 indicators; 
2) quality of public institutions with 5 indicators; and, 
3) technology with 18 indicators. 
With respect to technology the GCI divides the sample of countries into two groups; the “core” and “non-core” using the threshold of 15 patents per million population separating these groups.
 The framework for the BCI is based on two sub indexes which measure:  
1) the sophistication of company operations and strategy and 
2) the quality of the national business environment.

	All 95 to 102 countries are compared and rank ordered based on available and comparable data.

	7. State Technology and Science Index—Milken Institute

	The 2002 and 2004 reports focus on California’s position in technology and science, stressing the need for states to recognize the new realities of the intangible economy as states economic futures are determined by their technology prowess. State and regional economic performance is determined by how effectively it uses its comparative advantages to create and expand knowledge assets (intangibles) and convert them into economic value. 

	The state Technology and Science Index is composed of five equally-weighted major composites. There are 75 individual indicators that comprise the five major composites indexes.  
1. Research & Development Inputs with 18 indicators, 
2. Risk Capital and Infrastructure with 9 indicators, 
3. Human Capital Investment with 20 indicators, 
4. Technology and Science Workforce with 18 indicators and 
5. Technology Concentration and Dynamism with 10 indicators.  

	All states are benchmarked and rank ordered based on composite score rankings. Each indicator is adjusted for the absolute size of a state’s economy based on factor such as population, GDP, # of establishments.

	8. Bureau of Labor Statistics (BLS) – US Department of Labor

	The BLS is the principal fact-finding agency for the Federal government in the field of labor economics and statistics and collects processes, analyzes and disseminates statistical data relevant to innovation performance particularly its Productivity and Technology series.

	Data of particular interest to measuring innovation:  

1. Quarterly Labor productivity indexes and related cost measures for major sectors of the economy, including business, nonfarm business and manufacturing.  
2. Multi-factor Productuctivity annual indexes for industries and major sectors of the economy that relate output to labor, capital and other inputs.  
3. Industry productivity annual indexes for detailed industries.  
4. Foreign labor statistics which provided comparative information by country on productivity and unit labor costs; compensation; labor force, employment and unemployment and consumer prices. Comprehensive employment and wage data by industry and geographic area, occupational employment statistics for about 750 occupations and 400 non farm industries.  
5. Occupational data by geographic area, unemployment trends, job openings and labor turnover, time use surveys, employment provided training, and job gains and loss data (new).

	BLS is a primary data source for benchmarking US productivity across industries and internationally The BLS strategic plan calls for expanding its intelligence and research function that identifies new economic trends and to enhance its guidance to policymakers. A goal is support the building of a demand-driven workforce system. 

	9. Bureau of Economic Analysis (BEA)—Department of Commerce

	BEA prepares national, regional, industry and international accounts on key innovation issues such as economic growth, regional economic development, inter industry relationships, trade and investment and the US position in the world economy. A key objective is to develop more timely, relevant, comparable and integrated information

	The cornerstone data series is the national income and product accounts (NIPAs) featuring the estimates of gross domestic product (GDP) and related measures. Data clearly show the growth of the services and financial sector relative to manufacturing sector.  BEA data is essential for measuring the value of innovative activity and for addressing issues such as foreign outsourcing, tracking growth of output and prices of the service sector, trends in wages, salaries and income, profit measures, trade in goods and services, and changes in quality.  

	BEA data is the “gold standard” for benchmarking US economic performance regionally and globally.  GDP data is one of the most influential measures that affect US financial markets.  A key challenge is integrating GDP data with input-output accounts and improved ability to cross walk between BEA industry accounts and BLS productivity accounts

	10. R & D Trends Forecast – Industrial Research Institute (IRI)

	IRI is a business association of leading executives with companies conducting research and development. Data for this annual forecast of industry R&D trends is collected from questionnaires returned by official representatives of the 201 IRI member companies based in the US.  Respondents estimated the relative annual change of member company intentions. The data are helpful but imprecise because the balance of respondents across industries changes from year to year.

	The framework consists of 12 indicators based on four categories of activity:

1. R&D Expenditures

2. R&D Effort Allocation

3. R&D Personnel

4. Other R&D trends

	The indicators are time series essentially showing change in intentions, not actual performance. 

	11. Research and Development Annual Report---American Association for the Advancement of Science (AAAS) and the Intersociety Working Group

	This annual report is a comprehensive compilation of the $120 billion plus federal agency R&D investment in the national innovation system. 

	The framework is focused on overall R&D budget trends with detailed breakouts by federal agency and disciplinary area. The quantitative data is supplemented by extensive policy analysis.

	The data is benchmarked as a time series presenting patterns of change in the nation’s R&D priorities.



	12. Education at a Glance – OECD Indicators

	This annual report provides comparable and up to date array of indicators that reflect a professional consensus among professionals on measuring the state of education internally.  The focus of the 2003 report is on the quality of learning outcomes, the policy levers and contextual factors that shape these outcomes.

	The framework for presenting the indicators consists of four broad categories:

1. Output of educational institutions and impact of learning (15 indicators) 

2. Financial and human resources invested in education (6 indicators) 

3. Access to education, participation and progression (5 indicators) 

4. Learning environment and organization of schools (8 indicators)

	The benchmarking is primarily focused on OECD countries but many non-member countries participate with many indicators now covering almost two-thirds of the world’s population.



	13. The Dynamics of Technology Based Economic Development: State Science and Technology Indicators—Office of Technology Policy, US Department of Commerce

	The purpose of this report is to enhance public policy decision-making by presenting a selection of comparable indicators and rankings related to the technology-based economic development conditions in all 50 states. 

	The framework consists of a total of 38 measures—25 input measures and 13 output measures.  The S&T stimulating input measures fell into three main categories:

1. Funding In-Flows

2. Human Resources

3. Capital Investment and Business Assistance

The outcome data categories are focused on:

1. High-technology intensity of the State’s Business Base

2. Other Outcome Measure (patents, fast-growing companies, earnings and workforce employment).

Each of the measures was converted to a metric by eliminating its scale sensitivity. The fourth edition of the report includes a new Time Series section.  It displays longitudinal data covering periods of up to ten years and is intended to show data trends over time for ten metrics. 

	The benchmarking is primarily US national averages and rank ordering of states for each of the metrics.




Building Innovation Skills for the Future - Embedding Innovation Learning throughout our Education System and Beyond - a Proposal

Prepared by Dr. Anthony C. Warren, 

Director of the Farrell Center of Corporate Innovation and Entrepreneurship, 

Smeal College of Business, The Pennsylvania State University

September 2004

Executive Summary

Innovation within all enterprises, both large and small, whether public or private, is key to the future wealth and stability of the United States.  Yet, we are currently not providing our students and workforce with the up-to-date skills they need to contribute creatively every day in their workplace. Innovation can be learned, but only through experience. We propose a National Support Network with the long- term goal of providing every student in high school and college the opportunity to gain these vital skills.  Based on the proven pedagogy of Problem-based Learning (PBL) the network will harness the power of the Internet to solve the major structural and resource barriers currently preventing this necessary major addition to the education of the nation. Up to ten regional universities, already committed to innovation education, will form the backbone through “innovation learning centers”.  These centers will support the educational jurisdictions in their region by  1) agreeing on and acquiring an information infrastructure to support the network, 2) installing course management software and PBL course materials at each node, 3) creating Innovation Learning Centers at each node for “training the trainers”, 4) establishing and supporting outreach at each node to the following communities of interest – departments of education, school districts, 2 and 4 year colleges, teachers and faculty, 5) documenting the institutional barriers to adoption of PBL at institutions of higher education with case studies of successful implementation while developing marketing and outreach on the success of PBL and the models that support its adoption, 6) offering assistance to States to review academic standards for high school graduation to incorporate and highlight the importance of PBL and innovation, Open access to this supportive “train-the-trainer” model will spread innovation learning across the nation at all levels by significantly reducing the barriers to change and, through sharing of materials and best practices, minimize the investment needed to implement this vital addition to the nation’s education. The centers will also support workforce retraining in innovation skills.

1. Background.  The US is seriously challenged to grow domestic wealth by remaining competitive in a rapidly changing truly global economy.  This is increasingly difficult in a world where barriers to trade in goods, services, resources, know-how and capital have disappeared. We must compete by maximizing the use of our intellectual capital through innovation.

Historically, of course, innovation has been a key national attribute underpinning our ability to identify and exploit new opportunities
. Much of the creative energy that spurred our historic growth came from immigrants following the “American Dream” within a supportive legal and financial infrastructure.  Now, with the rules of competitive engagement fundamentally changed, the learning of relevant innovation skills is vital to our future success as a nation. No longer can we rely on ad hoc creativity and entrepreneurial drive. Innovation must now be applied to much more complex situations in all enterprises including businesses, both large and small, the public sector and our educational institutions.  Yet we are not providing our students and workforce with the holistic skills to perform in this new environment. 

Unfortunately, with few exceptions, innovation learning that has been introduced into our curricula either within higher education or at K12 levels has largely been based on a linear textbook driven pedagogy. This does does not encourage innovative thinking around complex multi-dimensional problems. If we are to include learning of newer innovation skills throughout our educational institutions, there are major cultural, regulatory and resource barriers to overcome. This white paper proposes a major national initiative to embed innovation skill acquisition learning for all students in a way that can overcome these barriers to change.   Before describing the initiative in detail, we discuss the pedagogical model for innovation skill acquisition, and the barriers to incorporate this model throughout our educational infrastructure. 

2. The Current Situation.  A number of initiatives to provide entrepreneurship courses have appeared over the last decade or so.  A review of the programs and curricula both within colleges
 and K12 schools
 as well as the regulations and standard requirements in certain states such as Pennsylvania
, Utah,
 and Virginia
 immediately expose a number of shortcomings:

· To the extent that innovation is addressed at all, it is the focus within isolated courses on entrepreneurship rather than on the broader and more valuable subject of innovation, applicable to ALL enterprises. 

· Entrepreneurial skills are related solely to start-up companies and hence severely restrict the applicability of the courses to future careers in established enterprises.

· There are many different approaches and course structures proposed and used with little commonality or large scale sharing.

· Syllabi are structured in a linear format with text support materials in a more traditional pedagogy not conducive to developing innovation skills.

· Each curriculum, and standard are being developed largely in isolation with no structured sharing mechanism for resource saving and best practice implementation.

· There is little real-time experiential content or student involvement, vital for innovation learning.

· Little attention is given to re-training the teachers for innovation courses – a major barrier to widespread adoption.

· There are a range of institutional barriers to broad-based curricular change, that touch every aspect of higher education, e.g. credit/tuition calculations, professional and career incentives for faculty to participate in PBL, organizational sponsorship, access to technology, etc. In the K12 arena, there are even higher barriers.  Not only do teachers lack the preparation and support to undertake new approaches, but current academic standards and high stakes assessment often constrain the use of PBL in favor of the transmittal of rote skills, facts and information.  Entrepreneurship and innovation tend to be treated as ancillary subjects that are secondary to the core academic program, ignoring the realities and demands of the world that high school graduates will encounter.  The public schools are developing a rather closely integrated system of standards, curriculum and assessment that preclude any new content or approaches without significant intervention.

These observations indicate that, if there is to a major change in innovation learning, we need to support rather than mandate standards and curricula.  Each jurisdiction, state, and educational institution needs to create their own programs to fit local conditions. This individuality must be preserved to overcome resistance to change. However, the creative use of technology can provide a powerful method to reduce inherent barriers to innovation education at all levels and reduce the demand on limited resources. Before describing the proposed initiative in detail, it is pertinent to outline a proven pedagogy for innovation learning.

3. Pedagogy for Learning Innovation Skills.  Contrary to a common view, successful innovators are not born with inherent skills, but can learn them. They can acquire social skills to work in diverse, multidisciplinary teams, to communicate their innovations, and garner the resources to see their innovations through to completion. They are comfortable with ambiguity, recognize new patterns within disparate data; they are inquisitive and analytical. They see challenges as opportunities and understand how complete solutions must be built from a range of resources.  These skills are best acquired by actually experiencing innovation first-hand. This builds the confidence that underpins future success.

To quote Benjamin Franklin, “You tell me, I forget; you teach me, I remember; you involve me, I learn”.  Innovation, being a multi-dimensional, holistic skill set, is best learned through involvement in the process using a Problem Based Learning Pedagogy (PBL). This is not a novel approach to education. Initially pioneered at McMaster University for medical education in the 1960’s, PBL has been extended to many other fields of learning
 

However, PBL has not entered the educational mainstream for several reasons:

· Until now, there has not been a nationally recognized need to include PBL as a mainstream pedagogy for all students. Of course, in certain areas, such as medicine, the metal and wood working trades etc. experiential learning has always played a major role.  Now the national imperative requires PBL to be available to all students as the main vehicle for acquiring innovation skills.

· Because PBL has not been central to our education, we have not trained our teachers in the methods. Guiding PBL classes requires new skills.  Teachers must be comfortable with a less structured environment where the student output is less definable and predictable.  They have to move from a textbook supported “chalk and talk” format to a mentoring style in which the students largely determine the directions they take. 

· PBL courses, by their very nature, being less definable, challenge the existing standards. New standards need to be developed by departments of education and educational institutes so that innovation output can be graded and compared.   New valid and reliable assessments must be developed that can document, examine and evaluate complex thinking and problem-solving.

· There are, as yet, no adequate standard courseware or textbooks available to provide teachers with the support materials. Therefore teachers are often faced with developing their own materials, a major demand on their limited resources.

· Management of PBL courses can be more resource demanding than “conventional” teaching posing a further barrier to implementation.

· Students have grown up largely being taught in structured, linear, predictable environments. The transition to learning in an unstructured, non-linear class is challenging and requires gradual adaptation using structured PBL support.

· Our educational systems and their supporting organizations are built along subject lines such as math, English, science, etc.  In higher education, these lines are even more rigid. Within business schools for example, the academic departments of finance, marketing, strategy, accounting etc. dominate, with little overlap between the design and implementation of courses. The same comments are true for engineering, science, and the humanities. Innovation on the other hand, requires a holistic approach incorporating disparate worldviews applied to a broad range of challenges and opportunities. Not surprisingly, innovation learning has fallen between these functional academic disciplines.

These challenges can be largely overcome using the Internet to support courseware and class management software.  A successful pilot, funded by the Kauffman Foundation, has been implemented at The Pennsylvania State University
. These efforts can provide the starting point for a national scalable support network as described below.

4. Aim and Outline of the Proposal. Every student in at two and four year colleges will have the opportunity to take at least one PBL course to learn innovation skills. Every student in high school should be required to undertake one PBL based project to learn innovation skills in senior years. In addition, the PBL courses will be accessible for in-company workforce re-education. To accomplish this bold initiative, we propose a national web-based PBL support system that will:

· Collect, create (where needed), host, and share innovation PBL materials including real-time cases. 

· Train teachers in PBL pedagogy applied to innovation using on-line and other outreach means.

· Aid teachers in tailoring course materials for their specific student groups assembled from modules collected by the innovation network.  When new materials are developed at any member of the network, they will be shared across the nation, insuring efficient course development and continually updated materials.  This flexible use of shared materials on a standard course support software platform is not possible using text-book delivery.

· Develop and validate new assessment techniques for PBL.

· Identify institutional barriers to implementation and develop best practices for new procedures and policies.

· Host course management software to support PBL learning. 

These functions will be dispersed into the national educational infrastructure through up to ten regional "outreach" nodes based in Universities which already have established recognized educational programs in innovation and entrepreneurship based on PBL methods.

5. Implementation Plan.  The following steps are proposed.
a) Assemble a core group of up to 10 Universities and Colleges (the “nodes”) regionally dispersed
b) Agree and acquire information infrastructure to support the network
c) Install course management software at each node
d) Install initial course materials
e) Implement PBL courses at the nodes if not already established
f) Create Innovation Learning Centers at each node for “training the trainers”
g) Establish and support outreach at each node to the following communities of interest – departments of education, school districts, 2 and 4 year colleges, teachers and faculty
h) Document the institutional barriers to adoption of PBL at institutions of higher education and case studies of successful implementation.
i) Develop model comprehensive policies for institutions of higher education.
j) Conduct marketing and outreach on the success of PBL and the models that support its adoption.
k)
Develop and implement “train the trainer” courses based largely on-line in each region.
l) Offer assistance to States to review academic standards for high school

graduation to incorporate and highlight the importance of problem-based


learning and innovation.
m)
Acquire federal, state and private sector funding for implementation.                                         Total start-up costs of $15MM per node is estimated, with an ongoing budget at each node of $5MM per year. (Additional funding is required to support teacher’s expenses in training and for computer infrastructure in schools where it does not already exist).

Time-Lines:  
Government Policy Coordination for Innovation (v.2.8) DRAFT
21st Century Innovation Working Group
Kathleen N. Kingscott and Alice P. Gast
Innovation policy is the new pathway to building prosperity and national competitive advantage for advanced industrial nations.   The 21st Century Innovation Working Group recommends an aggressive public policy strategy that energizes the environment for national innovation.  

Recommendation
We believe that innovation is an issue that merits the time of the President.  We  recommend that the President establish a focal point within the Executive Office of the President to frame, assess, and coordinate strategically the future direction of the nation’s innovation policies.  This could be either a Cabinet level interagency group, or a new distinct mission assigned to the National Economic Council.  

We recommend that the President give consideration to the following action items: 

· Establish an explicit innovation agenda.  Direct his Economic Advisors to analyze the impact of current economic policies on U.S. innovation capabilities and identify opportunities for immediate improvement. 


· Direct his Cabinet Officers to undertake a review of Department  programs and policies to determine their impact on the nation’s innovation performance.  Use this as an opportunity to break down “stovepipes” and foster closer collaboration among the agencies to meet clear national needs. 

· Clarify and expand the role of existing mechanisms, such as the National Economic Council, the Office of Science and Technology Policy, the Domestic Policy Council and, the National Security Council to upgrade and strengthen the consideration of policy choices on innovation.

Issue Definition
Public policies impacting innovation are of critical importance to maintaining U.S. global economic leadership.  These policies are distributed across numerous Federal agencies, legislative committees, international organizations, state and local governments.  Innovation must be embedded as a leading policy issue and become an essential feature of the policy development process. 

Alternatives Considered
We have considered the combination of formal government policy mechanisms, informal information transfer processes and the engagement of nongovernmental groups to infuse innovation into the government decision-making process.  We continue to return to a Presidential focus on innovation and an organization charged to implement this vision.  

Background Analysis 
Creating a national agenda explicitly based on innovation will require leadership, a solid commitment to making hard choices and a broad based dialogue among constituents.  The outcome, however, will be a more effective policy agenda that removes barriers between agencies and constituents.  Also, we must pay attention to the strategies other nations create, as many nations explicitly have chosen to use innovation as their engine for growth.   

The United States must accept and act on the concept of innovation as a driver of economic growth.  Fostering national innovation requires strategic thinking, scholarly research, education, systems integration and organization.  It demands agility, adaptation, new tactics, new organizational constructs, and new means of communicating.  

Our national policies create the environment in which innovation either thrives or wanes.  Yet policymakers and the public generally do not balance decisions and make hard choices based on driving innovation.  Most policy choices reflect pressures and needs viewed in a single dimension, with a focus on an individual problem set.  Often, choices are made in one area without regard to the consequences they may have in another.  For example, trade matters may be significantly affected by tax policy.  Policy choices traditionally have not been viewed in an integrated way. 

The 21st Century Work Group suggests that these choices be made with a clear focus on   enhancing innovation and economic growth.   Issues involved cover many areas, from research, to skills, to market access, to financing, to metrics, and more, spanning many agencies and disciplines.  

Our challenge as a nation is to look at the broad array of policies, across the board --- from taxes to market access -- from technology and research partnerships to innovation financing --and make that examination from the perspective of driving innovation.   Then we must lay out clear, actionable, strategic policy choices for our society, with all the stakeholders at the table, with innovation at the core.  

To illustrate the challenge of policy integration, Table 1 below demonstrates the extensive range of public policies impacting innovation and the diverse ways these policies can stimulate or inhibit innovation. 

Table 1 - Public Policy Impact on Innovation

	Public Policy
	Examples of Innovation Impact

	R&D Funding
	Impacts scientific direction (e.g., life sciences, nanotechnology, advanced computing) and production of scientists and engineers.  Supports innovation infrastructure of universities, research centers, federal labs, industry research. Specialized programs like ATP support pre-competitive collaboration. MEP supports small manufacturers and SBIR technology-based start-ups. Public R&D goals and administrative procedures can conflict and misalign with private sector goals, expectations and management requirements.

	Macro Fiscal and Monetary Policy
	Cost of capital for innovation and rate of national economic growth influence investment decisions, available earnings, stock market valuation of innovative enterprises, etc.  Currency policy, foreign and domestic, impacts international competitiveness.

	Technology Transfer 
	Bayh-Dole Act and Federal Tech Transfer Act impact the incentive for industry-university-lab collaboration and rate of knowledge flow to innovators

	Human Resource Policy
	Federal education and training programs, education subsidies and research funds to support universities are a determinant of the supply of qualified workers needed for scientific research, development, and commercialization of innovation. 

	Tax Policy
	Provides R&D incentive. Rate of depreciation affects transfer of knowledge embedded in new capital. Provides level of incentives for consumers to adopt innovation.

	Standards
	Facilitates platform technologies, such as Internet, computing systems, software and interoperability. Standards can also function as a barrier to technical change and can restrict markets.

	Procurement
	Government can stimulate market and standards development through large-scale aggregation.  Design specifications can restrict introduction of new technologies.

	
	

	Intellectual Property
	Acts as incentive for innovators. Can restrict entry of competitors. IP protection can be weak globally, reducing return to innovation.

	Market Access
	Choice and access to foreign markets, export conditions and foreign direct investment influence market potential, risk and growth. Export controls can inhibit competitiveness. 

	Economic Regulation
	Impacts innovation investment through pricing control, rates of return, market share restrictions and entry of competitive alternatives.

	Social and Environmental Regulation
	Can act as stimulus to innovation and also impact performance parameters of innovation.  Type of regulation also impacts industry costs, relationship to suppliers and employment conditions.

	Health Care Policy
	Major driver of business cost of operations.  Demographics and growing demand for health care creates opportunity for new products, services and productivity-enhancing technology

	Privacy
	Public concern creates additional demand for protecting information flows and assets. 

	Homeland Security
	Creates government market for innovation, and creates additional economic requirements for managing risks and vulnerabilities of most economic sectors, including information industry, financial industry, water, energy, transportation, manufacturing supply chains, etc.

	Employment & Manufacturing Initiatives 
	Current political pressures add to protectionist risks, constraints on global investment, “buy America” provisions, employment transition costs, and higher skill standards.


Innovation Defined More Broadly 

Traditionally, the essentials for national innovation have included research funding, an educated workforce, and skills development.  More recently, the contributions of business models and business processes have been recognized as well. In either case, however, these are primarily “inputs” to the market. 

A more contemporary, integrated approach will serve our commercial and national security needs more fully.   Markets respond to customer value.  As we deliver value, we must consider our choices from a variety of perspectives.  For example, how do our decisions affect our national infrastructure?  Do we have the right methods of bringing partnerships together?  Are we investing in the physical sciences, as well as in the life sciences?  We must examine whether we have the most effective public policy environment to deliver value to our society. 

The delivery of value requires us to understand the complementary but unique roles public and private institutions have in national innovation.  A useful description of this distinction is found in Competing in the Global Economy - The Innovation Challenge, November 2003, Department of Trade and Industry, the United Kingdom:

“Innovation systems are a set of actors (e.g. firms), institutions, markets and networks which jointly and individually contribute to the development and diffusion of new technologies. And which provide the framework within which governments form and implement policies to influence the innovation process... But national Governments have an impact on system performance through national policies.  The main role for Government is to improve the efficiency of innovation systems and facilitate their formation.”

The 21st Century Work Group has drawn a distinction between innovation at the firm, institution, or regional level and innovation as part of a national strategy.  Both are critical to economic growth and the national strategy should create a climate to enhance innovation at all of these levels. 

Finally, as a nation, we must consider our innovation process more globally; outreach to our global collaborators, competitors and consumers is important.  The enhancement of a science and technology component of our diplomatic services may be one way to expand our innovation horizons and capture the best of the global community. 

The decisions we make now have long-term implications for the future.  They affect our leadership in scientific frontiers and emerging technologies, how we enhance human capabilities to learn, upgrade skills and adapt to global workforce dynamics,  provide  “innovation risk” capital for more rapid commercialization and diffusion, and shape our national infrastructure.  We have the opportunity to position the United States as a leader in innovation and expand global markets, and growth and national prosperity.  These are serious choices for a strategic moment.

Implementation Factors and Stakeholders
We believe that the best approach to engaging the stakeholders is to send a message from the highest level of the government.  The President through his advisors, cabinet members and Executive Office can improve policy setting and engage the agencies.   We applaud examples of multidisciplinary, cross-functional initiatives such as those in Table 2.  

“Innovation is a process through which the nation creates and transforms new knowledge and technologies into useful products, services and processes for national and global markets – leading to both value creation for stakeholders and higher standards of living.”





Definition developed by the 21st Century Innovation Working Group 2004





New Policy and Strategy Analysis Tools





A new generation of innovation metrics opens opportunities to apply new analytic tools for assessing policy and strategic choices. 





Growth Accounting—economists will be able to better estimate the nation’s productivity performance in terms of contributing factors and outputs.  


Knowledge Economy—composite knowledge indicators will improve investment decisions for R&D, education and capital resources.


Financial Reporting—financial reports could provide a balanced scorecard of physical as well as intangible assets. 


Valuation of Innovation—business executives and financial markets could better value R&D activity and related intangibles, estimate financial results, improve long term stock market valuations and predict outcomes. 


System Dynamics—expanding the range of “real-time” innovation metrics would help build more robust systems dynamics models and policy simulations. .


General Purpose Technology (GPT) — improved analysis of the strategic contribution of GPTs which set the stage for incremental innovation and have the inherent potential for pervasive application in a wide variety of industries. 


Tech-led Regional Development and Clusters—shift the emphasis from strengthening inputs to the innovation infrastructures toward improving the efficiency, rate and output of innovation.








Innovation Metric Stakeholders





US government statistical agencies primarily the Bureau of Census, the Bureau of Economic Analysis, the National Science Foundation (Science and Engineering Indicators), the Bureau of Labor Statistics, and the Department of Education.


Financial Standards and Reporting Entities have an interest in accounting for intangibles, innovation and risk. Domestic firms that are registrants with the Securities and Exchange Commission (SEC) must file financial reports using U.S. generally accepted accounting principles (GAAP).  The Financial Accounting Standards Board (FASB) and the International Accounting Standards Board (IASB) are focused on improving standards of financial accounting and reporting to investors and the public.  


Trade and professional associations which include the Industrial Research Institute, the Semiconductor Industry Association, the National Association of Manufacturers, the National Academies and hundreds of other associations and societies that collect data on behalf of their members.


State and local agencies that collect repurpose and disseminate information on the innovation infrastructure and economic performance of regional economies.


University, private research centers and consultants which survey, integrate and analyze technology, market and financial trends, generally organized on an industry or regional basis.


International organizations of which major players include the Organization of Economic Cooperation and Development (OECD), the European Commission, United Nations agencies, the World Economic Forum, and the World Bank.  In addition, many national governments (primarily OECD member countries) have started systematic innovation indicators projects and high level policy initiatives to position their nations at the forefront of innovative performance.





The Innovation Commons Functions


Periodically review global innovation trends, the national innovation scorecard and frame the issues most likely to create future strategic challenges.  


Assess the current state of knowledge about these issues, pinpoint research gaps and address barriers to sound innovation policies, strategies and implementation. 


Create advocacy networks around national research priorities, human capital, workforce development and mobility, innovation financing, globalization of intellectual capital, regional innovation cohesion and other subjects important to the nation’s innovation policy and culture.


Find innovative ways to share the findings, better practices and proposals and be a source of innovation information for elected officials, journalists, educators, the general public and other stakeholders.


Strengthen the nation’s intellectual capital through dialogue, teamwork and partnerships among the members of the innovation commons.


Provide vision, leadership, support, incentives, visibility and motivation to the next generation of world class innovators—individuals and organizations in both the public and private sector.
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Integrated Innovation Policy Examples





We are encouraged by examples of initiatives currently underway at various government level which focus on strengthening the innovation ecosystem.  Notable federal examples include newly created economic data on the service sector, the first new economic indicator from the U.S. Census Bureau in nearly forty years.  The Networking and Information Technology R&D Program focuses on the multiple outcomes of Federal research across national security, scientific leadership, research and the 21st century society.  





State and regional examples include new strategies to adapt regional economies to global challenges .  In Texas, for instance, the biodefense industry is being created by the intersecting needs for research, product development, existing medical expertise and a partnership model with  32 institutions organized into a Center of Excellence.  





Table 2:  


Government Innovation Initiative Examples





Hydrogen Fuel Initiative significantly increases the Nation’s investment in hydrogen energy R&D, with high-risk/high-payoff investments in innovative materials and processes for the production, storage, and use of hydrogen in fuel cells.





Nanotechnology Initiative. NIST, DOE and NSF are supporting the development of nanoscale R&D user centers nationwide, to provide access to the necessary infrastructure for researchers at small businesses and academic institutions.





The Biomedical Informatics Research Network allows sharing, analysis, visualization, and data comparisons across laboratories State-of-the-art computing, communications, and information technologies are radically empowering the Nation’s research and education communities. 





Manufacturing Initiative which has created a new Commerce Department Assistant Secretary for Manufacturing and Services. The Manufacturing Report on American (January 2004) lays out a national strategy including components dealing with R&D and innovation.





National Biological Information Infrastructure (NBII) is a broad, collaborative program to provide increased access to data and information on the nation's biological resources.





NASA Quest is a resource for educators, kids and space enthusiasts who are interested in meeting and learning about the national space program.





International Bovine Genome Sequencing Project brings together Federal agencies with industry and international partners to advance common research priorities. 





Homeland Security. The Department of Homeland Security is now one of the largest R&D agencies in the Federal Government focused on technologies to detect and respond to terrorist threats in the US. 





Innovation recognition such as the National Science and Technology Medals, Baldridge National Quality Award, Presidential Early Career Awards for Scientists and Engineers





The Institute of Education Sciences was created as part of the Education Reform Act of 2002 to address the need for rigorous research on learning that will lead to research-based education tools for improving education programs and practices.





The Math-Science Partnership (MSP) program strengthens K-12 science and Mathematics education by uniting local school districts with college and university faculty in mathematics, science, and engineering, enhancing education programs and improving teacher preparation.





Innovation Workshops. Department of Commerce organizes workshops on Innovation in America, focusing on Corporate, University, and Federal Laboratory Research and Development (R&D), Broadband technologies and advanced technology for education and training. . 
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� For a short summary see � HYPERLINK "http://www.pbl.ist.psu.edu" ��www.pbl.ist.psu.edu� 


� “A Scalable Problem-based Learning System for Innovation Education”, R. Hanke, L. Kisenwether, A. Warren, to be presented at the NCEC Conference, Portland, OR, Sept. 2004
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