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Introduction

As we approach the Twenty First Century, technology development and engineering innovation will be increasingly critical to U.S. competitiveness in the global economy. 

The global market is growing more integrated and more competitive, with strong new foreign entrants in many high technology industries previously dominated by U.S. enterprise. 
The challenges the nation faces in responding to globalization of the economy, while providing for our defense, education, environmental protection, and public health and safety, all address the same goal: improving the quality of life for all citizens.  The capacity for innovation – the creation of new products and processes – will play a dominant and decisive role in meeting that goal.  Innovation results from the transformation of scientific knowledge, through engineering research and processes, into technology for the marketplace.  Accompanying this process of technology development is the promulgation of performance-based technical standards that assure the quality and safety, as well as the marketability, of these new products.

 Innovation is the engine that drives economic growth.  Furthermore, while U.S. industry has a major responsibility for implementing innovation, the end results also depend upon federal, state and local policies on technology, standardization, education and trade.  Therefore, to be best prepared for the next century, the nation as a whole must develop a strategy to encourage innovation, which reflects the formidable challenges of a highly diversified, ever expanding and extremely competitive global economy. 

The foundation for the innovation enterprise is built, in large part, by a productive research and development (R&D) sector.  Therefore, R&D is important to the U.S. economy because it provides the building blocks for our competitive abilities.  There is growing concern that fundamental engineering research, i.e., the step between basic discovery and product-oriented research, will not be adequately funded by the federal government or industry.  And because fundamental engineering research is critical to technology development and innovation, the long-term future for industrial product development would be jeopardized

Recommendations

A strategy that nurtures and promotes technological and engineering innovation is essential for U.S. competitiveness in the global economy of the Twenty First Century.  The private sector must take the lead in technological and engineering innovation, with the federal government playing a key supporting role in promoting sound policies that encourage the innovation process, mindful of the increasingly complex and capital intensive state of science, engineering, and technology.  To have an effective innovation strategy, the federal government must take into account the multiple factors, which affect the innovation process, such as R&D investments and R&D partnerships.  R&D partnership include those between the federal government and state governments.

It is appropriate that the federal government be the primary funding source for fundamental engineering research because of its more long-term, high-risk nature.  Industry, on the other hand, primarily funds near-term, product-related research and development.  Furthermore, fundamental engineering research is often disassociated from product or process innovations and thus is similar to basic scientific research in that it provides knowledge, which forms the basis for new products or processes. 

A U.S. technology and engineering innovation strategy should:

Institute public policies that encourage investment in innovation.

Public policies can have a profound impact on the capacity of both the public and private sectors to innovate.  These policies should work to reduce the risks of investment in innovation.  It is paramount that such policies encourage an environment in which engineering innovation and application of technologies can flourish by providing offsets to help reduce or at least control the risks.  To this end, the federal government should:

· Provide tax incentives for private sector investment in R&D.

· Reform the nation’s civil justice system, including product and professional liability, to encourage, rather than inhibit, new technology development and applications.

· Implement regulatory reforms that reduce the costs of bringing new products to the marketplace.  Expand the use of risk assessment and cost/benefit analyses to help reduce the costs of regulations on the innovation process.

Provide adequate public and private investment for both engineering and scientific R&D.

The capacity to innovate and the ability to capitalize on those innovations is largely dependent on the health and vitality of the nation’s science, engineering, and technology infrastructure.  Investment in R&D accounts for 50 percent or more of the increase in productivity (i.e., the growth in output per person, or per capita), according to the Council of Economic Advisors.
  Therefore, maintaining or increasing this country’s R&D effort is essential if we are to increase the rate of productivity growth and improve American living standards.  Additional evidence of the importance of R&D investments can be seen by tracing the link between U.S. patents, a contributor to technology, and scientific research papers.  A study found that 73 percent of the papers cited by U.S. industry patents are public science, authored at academic, governmental, and other public institutions. 
Only 27 percent are authored by industrial scientists.

Engineering innovation and technology development take place over a continuum of activities in which there is often no clear demarcation over the range of R&D categories.  Therefore, the Federal government should:

· Ensure that the entire R&D infrastructure is receiving adequate support including a stable, long-term commitment to investments in both fundamental engineering research and basic science research.  Fundamental engineering research is a critical link in the transition from basic science to the marketplace (technology), and is essential for successfully achieving the goals of technological and engineering innovation.

· Maintain support for its own unique capabilities.  The federal R&D infrastructure is comprised primarily of universities and the federal laboratories, both of which perform basic science and fundamental engineering research.  The government laboratories’ role is to strengthen the transition from research performed at universities to eventual product development by industries.

· Leverage private sector R&D investments in engineering research and other areas critical to long-term economic growth.

· Promote public sector R&D investments that lead to an expanding economy and a technologically advanced and competitive industrial base.

Promote a system of standards and conformity assessment procedures that facilitates the transfer and commercialization of innovative technological advances.

The globalization of business, the rapid implementation of new technology, and the economic and technological convergence of markets are interlocking market forces that are significantly changing the dynamics of global competition.  The influence of international product standardization and conformity assessment procedures on the marketability of U.S. products and services abroad is becoming increasingly important.  It has been estimated 
that up to 80 percent of the approximately $4 trillion annual international global trade is affected by standards or associated technical regulations.

U.S. international trade policies and the bilateral and multilateral agreements designed to harmonize these policies are intended to assure fair and equitable cross boundary commerce among the signatory nations to these agreements.   A major concern of several trading nations, including the U.S., is that intra-national technical standards and conformity assessment systems have been used and continue to be used by some countries as an exclusionary tool to inhibit extra-national competition.  As part of the General Agreement on Tariffs and Trade (GATT), the Agreement on Technical Barriers to Trade (TBT) serves as a vehicle for resolving this problem.  Nevertheless, preservation of U.S. markets for innovative technology developments will require due diligence by both government and the private sector on the evolving state of international standards policies.

To enhance the commercialization opportunities for new U.S. government owned technologies, international standard development and conformity assessment procedures must preserve U.S. industry’s ability to market products based on these technologies.  To accommodate this need, the federal government, through its international trade negotiators and representatives and federal agencies should: 

· Implement provisions of PL 104-113, The Technology Transfer and Advancement Act, for greater use of voluntary consensus standards, accreditation and conformity assessment programs by federal and state government agencies, allowing for increased efficiency, public safety, and reduced costs for taxpayers.

· Assure that any standard achieving international status, and thus favored treatment under the TBT agreement, is subject to open and transparent procedures for standards development; 

· Assist and support private sector efforts to harmonize requirements among U.S. and non-U.S. conformity assessment bodies. 

Facilitate partnerships that link R&D performers and users.

Industry transforms knowledge into products, which create wealth and contribute to a better quality of life.  But industry depends on cutting edge research, much of which it does not perform or fund; on access to international markets, which it cannot ensure; and, on tax and regulatory policies it cannot control.  Hence, industry investment in the transformation process is subject to uncertainties that limit the investment horizon to the shorter term.  The federal government should:

· Expand the industrial investment horizon and reduce uncertainty through industry/government/academic partnerships. 

· Strengthen and expand state-federal technology partnerships.  States recognize the importance of technology in attaining the economic growth they seek.

· Support partnerships involving competitive programs that are cost-shared and merit-reviewed.  The cost sharing is a significant component of the partnerships, and is a measurable indication of commitment.  The amount of cost sharing should be on a sliding scale, commensurate with the level of maturity of the technology with respect to its potential commercialization. 

· Invest in partnerships that apply commercial technologies to meet government needs in areas such as defense, education and environment.

Create and support workforce life-long education initiatives that provide employees and their employers with the tools needed to compete in the global economy.

Innovation and industrial competitiveness depend on the skills of employees and researchers. A national innovation strategy should include:

· Recognize that life-long education has substantial public benefit and is deserving of public support.

· Strengthen tax incentives for workforce development, continuing education and retraining; Section 127 of the Internal Revenue Code should be permanently extended and applicability restored for graduate courses.
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