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Executive Summary

Crises are a time of both danger and opportunity. The current economic crisis in the U.S. is no exception.  The danger of a long term economic slowdown in the U.S. and in the global economy is very real.  In this crisis, the need for “stim-novation” is urgent. Stim-novation spending combines economic stimulus with measures that strengthen the economy’s capacity for innovation.  

U.S. high technology has been one of the world’s economic success stories in the past thirty years.  But there has been too little recognition that the U.S. government has developed a remarkable capacity to nurture innovation and the commercialization of new technologies across all sectors of the economy.   Through financing, guidance, and connecting key players, government agencies have played a crucial role in developing America’s innovation economy. 
This highly decentralized system has significantly shortened the time span between technological breakthroughs by researchers and their transformation into usable products or processes. Over the last twenty-five years, this system has produced key advances in computers, biotechnology, medical instruments and the development of new materials. In the face of environmental crisis, it has helped to nurture hundreds of new companies pursuing both alternative energy sources and new green technologies.  

However, this formidable machinery for supporting innovation has many key weaknesses.   
· First, Federal budgetary support for the innovation system has been insufficient and unstable, and sometimes resources for commercialization have come at the expense of foundational scientific research. 
· Second, the priorities of the U.S. innovation system have been too often dominated by national security concerns or the needs of entrenched corporate interests. Moreover, weak priority setting co-exists with weak coordination across different agencies. 
· Third, many of the small high technology firms that the system has supported find it difficult to raise private capital so that they can survive through “the valley of death”–the long period before they have a marketable product. 
· Fourth, the U.S. system has been weak at deploying and implementing new technologies where there is a significant need for coordination and public-private cooperation.  With broadband internet, flat panel displays, and photovoltaic solar energy, the U.S. made the key technological breakthroughs but then lost global leadership to other nations.
· Finally, because this federally organized innovation system is largely unknown to the public, it lacks the visibility and support that it needs to function effectively.

The current economic crisis provides an opportunity to address all of these weaknesses.

We propose:
· Creating a cabinet level Department of Innovation that would raise the profile of current federal innovation efforts and improve their coordination. This new Department would also accelerate the deployment of new technologies that meet such critical national needs as energy independence and reducing greenhouse gases. 
· Elevating the need to include innovation spending in an economic stimulus package so we can build for the short term and the long term simultaneously.   
· Creating a new financing mechanism that would direct capital flows directly into the small firms that are the core of the innovation economy.

Introduction
The Obama Administration has recognized the urgent need for strong government action to stop the downturn from accelerating into a depression.  The stimulus package must combine support for state and local governments, increased assistance to the poor and unemployed, and massive spending for public works.  But there also is an urgent need for stim-novation policies that combine stimulus with strengthening the economy’s capacity for innovation.  
Stimulus should not try to restore the economy to what we had before the crisis unfolded.  That pre-crisis economy rested on importing vast amounts of foreign oil and foreign capital and neglecting our infrastructure and productive capacity.  Instead, we should follow the example of Franklin Roosevelt’s New Deal; projects like the Tennessee Valley Authority (TVA) provided economic stimulus, but they also built the needed infrastructure for rapid economic growth in previously impoverished states.   We have an opportunity now to design twenty first century public infrastructure that will support a dynamic and innovative economy over the next fifty years. 
By prioritizing stim-novation, we can both shorten the recession and assure that we build the foundation for sustainable prosperity. Although we have been slow to recognize them, we have many of the elements of a system of innovation in place already. We can build on a record of successful promotion of research breakthroughs and innovative firms to come up with creative solutions. 
Here is an example.  One part of the stimulus package should make the government the purchaser of last resort for greatly expanded output from U.S.- based producers of solar panels, wind turbines, and new energy efficient vehicles.
  By assuring high level of demand over the next two years, entrepreneurs will be willing to make the investments necessary to scale up output and gain significant economies of scale. The federal government can resell what it purchases at cost to state and local governments and use the remaining supply to make federal installations energy efficient.  Military bases, for example, would be able to generate their own electricity and save on long term costs.  As a result of this intervention, costs of these energy efficient technologies for private sector actors would fall, so these fast growing industries could then sell most of their output to private buyers—both here and abroad.    
But to make the right choices, it is critical that our policy makers understand both how important Federal programs and spending have been in fostering innovation across the U.S. economy and the key weaknesses of our current innovation system.  
Our Unrecognized  Innovation System

Throughout U.S. history, government has played a far more active role in fostering the creation of new firms and new industries than market-oriented thinkers like to admit.  During the Cold War years, for example, defense and space budgets played a key role in the development of the aircraft industry, the computer industry, and in seeding new technologies such as lasers and photovoltaic cells.  

But starting about thirty years ago, under Carter and Reagan, the Federal Government significantly expanded its capacity to move technologies from the laboratory to commercial applications.  This happens through highly decentralized efforts that are managed by a dozen different government agencies working in coordination with federal laboratories and university-based researchers.   

These programs have continued to grow and become ever more central to our economy’s innovation capacity.  Years before the current downturn, many large corporations cut back their R&D expenditures with some firms closing their laboratories completely.  The consequence is that a growing share of innovation is now occurring in publicly funded laboratories and in small and medium sized firms, many of which are supported with government research dollars. According to the National Science Foundation data, more than 50% of the Ph.D scientists and engineers who work for industry are employed at firms with fewer than 500 employees.

Evidence for this shift is provided in our recent study of the R&D 100 Awards that are given each year by R&D Magazine. (http://www.itif.org/index.php?id=158)  These awards recognize commercially available products that embody innovative technologies – they capture the very best of the marriage of research and commerce. In the 1970's, about half of the domestic awards were won by Fortune 500 companies.   In the current decade, the federal laboratories, working both alone and in collaboration with private firms, are the biggest winners.  The data also show that small firms, many of which were started by scientists and engineers working in universities and Federal laboratories, have been winning a disproportionate share of the awards.

The study also shows that in 2006, 77 of the 88 domestic award winners were receiving some kind of support from a Federal agency that was directed towards that particular technology. In many cases, this support came through the Small Business Innovation Research (SBIR) program that is administered separately through eleven different government agencies.  SBIR, after a rigorous review process, gives small businesses grants or contracts in Phase I (up to $150,000) and Phase 2 (up to $750,000) to move a particular technology closer to commercialization.  Over this program’s twenty-five years of operation, it has supported thousands of firms, and it can report hundreds of success stories of firms that brought new products to market and created new jobs.

While the SBIR program is important, it is by no means unique.  Programs at the Departments of Defense, Energy, Commerce, Health and Human Services and other agencies provide various forms of support to many private sector firms that are seeking to overcome technological barriers and produce innovative new products.   Some of this support is financial and takes the form of jointly funded research, grants, or contracts.   Some agencies have gone even a step further.  Both the Central Intelligence Agency and the Department of the Army now have their own venture capital arms that support innovative firms by taking equity positions.  

Other types of support also loom large.  The National Science Foundation has created dozens of university-industry research centers that mobilize scientists and engineers to attack problems that are critical for particular industries.  The National Nanotechnology Initiative, an interagency collaboration, has spent billions to fund a network of university-based laboratories that are available to run experiments for private firms, so they can avoid the prohibitive cost of building their own nano-equipped laboratories.  
Similarly, the network of federal laboratories run by the Department of Energy engages each year in thousands of distinct research collaborations with private industry. Firms get to use both the laboratory equipment and the highly skilled labor force for help in solving its problems. The laboratories now earn several hundreds of millions of dollars each year doing contract research (Work for Others) for private firms. 

The achievements of this U.S. innovation system are the envy of the world.  Few other societies have been as successful in accelerating the movement of new technologies from the laboratory to the marketplace and in creating an environment that encourages the development of thousands of small high tech firms. 
However, this system also has key weaknesses that threaten to undermine its long term effectiveness.

Weaknesses of the Current System

1.  Funding

Despite its successes, Federal funding for these programs has been uncertain and unstable. Federal spending on nondefense R&D has failed to rise since 2003.   This makes it very difficult for the Federal innovation effort to compensate for the decline of corporate spending on research laboratories.  Moreover, fundamental scientific work and programs that focus on commercializing technologies are increasingly being forced into direct competition for the same pool of shrinking funds.  This is tragic because today’s fundamental research produces the findings necessary for tomorrow’s new products.  It is vitally important that we provide adequate funds for both of these critical activities.

           
Furthermore, biological scientists and physical scientists have been forced to battle over scarce research funding.  This is particularly tragic because many of the most promising lines of research require collaboration across these scientific divides.  

To make matters worse, the uncertainty in funding means that neither researchers nor entrepreneurs can plan ahead effectively. A healthy innovation economy requires predictable and steadily expanding Federal support.

2.  Priorities and lack of coordination

The Federal innovation effort has historically been dominated by national security priorities and the needs of entrenched industries, such as traditional energy producers.  Defense R&D has continued to grow while nondefense R&D has been stagnant.  To be sure, national security is vitally important, but the Pentagon has been pouring tens of billions of dollars into “blue sky” projects for space-based weaponry that has little relevance to the actual security threats of the early 21st century.  Moreover, these highly futuristic projects tend to have few immediate commercial offshoots.  
Furthermore, some nondefense agencies, such as Energy and Agriculture, have tended to orient a good share of their research dollars to already established firms or industries.  For example, DOE spending on coal has dwarfed its spending on renewable technologies.   The Department of Agriculture has often prioritized research for large agrochemical firms rather than supporting a broad range of agricultural innovations.

Finally, while the decentralized nature of this innovation system has been strength, lack of coordination across agencies has become wasteful.   There is not even a central database for all Federal innovation efforts so that different agencies can be duplicating efforts without learning from each other’s experiences.
3.  Shortage of capital
Many small, high tech firms–often celebrated as the economy’s future-- are chronically starved of sufficient capital to survive. The successful commercialization of a new technology can often take anywhere from five to ten years.  So firms that might have received three years of support from SBIR or another government program still face a “valley of death” while they struggle to develop a commercial product. 
Even the existing venture capital firms are usually reluctant to invest in firms before they have a commercial product or they will insist that the firm’s founders surrender their most valuable intellectual property as a price for financial support.   This is a bargain that these firms tend to resist.

But without support from government or venture capital, these firms often have few good options.  We are risking our collective future if we fail to develop better mechanisms to direct

capital flows into these firms.  Such investments would certainly be risky, but they could never be as risky and unproductive as some of the exotic financial instruments that have collapsed in recent months.  

 4.  Weaknesses in Deployment, Implementation, and Work Force Development

The U.S. innovation system works beautifully for new products that are easy to make and that can simply be purchased “off the shelf”.   The personal computer was the classic example; consumers simply had to buy it, plug it in, and learn how to use it.  But many important innovations are not like this.  Some present serious challenges in mass production or mass distribution.   Others require considerable infrastructural investment or coordinated investments by many different entities.  Solar photovoltaics are a good example; they present significant manufacturing challenges and expanded installation of them requires coordinated investments by producers, homeowners, installers, and electrical utilities. 

It is with these more complicated products that a Federal effort is required to facilitate the rapid deployment of the new technology.  One task is to help firms create the skilled labor force needed to make and install the products.   Another task is to create a regulatory framework, standards, and incentives that encourage consumers and private firms to make the necessary investments.  Sometimes the government also has to create the necessary infrastructure as it did when it built the interstate highway system.  

 In earlier generations, the U.S. government took on these tasks with the railroad, the automobile, and air travel.  But over the last twenty years of anti-government rhetoric, the federal government’s capacity in this area has declined dramatically.   This accounts for our failure to keep up with other nations in providing high speed internet access for households.  Other nations used public-private partnerships to make broadband access widely available; while the U.S. has relied almost completely on the market.
The danger is that other nations reap the benefits of investments in science and technology that the U.S. makes.  This is what happened with flat panel displays.  Many of the key technological breakthroughs were made in the U.S., often with considerable Federal support, but mass production moved to Japan, Taiwan, and South Korea.  More effective government deployment policies can keep the industries of the future from moving off shore.

5.  Lack of public visibility

All of these problems are further exacerbated by the public’s lack of awareness of the importance of government role in the innovation system.  Without more public understanding, the system will chronically face inadequate funding.  It is also difficult to improve the deployment of new technologies when the public mistakenly assumes that those tasks can be handled by private firms acting alone.

Next Steps: A Program of Reform

►Immediate steps (next 3 to 6 months):  Prioritize innovation in the stimulus package

Most types of innovation policy require long lead times and do not fit easily into a stimulus policy that is designed to get money flowing as quickly as possible.   There are, however, a number of key exceptions where quickly mobilized spending could both strengthen innovation capacity and send powerful signals about a new direction in federal priorities.

By assuring demand for a greatly expanded supply of solar cells, wind turbines, energy efficient vehicles, and related products, the federal government could encourage a rapid expansion of productive capacity and the realization of large economies of scale.  This effort would quickly pay for itself through the diminishing burden on the economy of financing oil imports. 
Science agencies such as NSF and NIH and the administrators of the SBIR program across the Federal Government are continuously evaluating proposals to be funded.  The usual practice is that proposals are scored and then ranked, and the agency then moves down the list to fund proposals until its budget allocation runs out.  In recent years, at NIH, only 20% of proposals are funded under this procedure even though the number that is ranked highly is much greater.  SBIR program officers also report that there are far more worthy proposals then what they are able to fund.
By allocating $3-$5 billion of the stimulus package to increase funding of proposals for nondefense R&D through  NSF, NIH, and SBIR, Congress would be signaling its intention to expand these programs whose funding has  been declining in real terms since 2003. 1
Moreover, this money would flow out relatively quickly and bolster demand for scientists and technicians when private firms are cutting back. The impact of these well-paying jobs on demand would be substantial.   

Federal, state, and local governments should be allocated funds for energy efficient retrofitting of government buildings and vacant housing with an emphasis on solar panels and use of green roofing materials and rooftop gardens. This will help create a skilled green labor force while also accelerating cost reductions for the installation and production of solar panels.  

A program of Federal loan guarantees for alternative energy projects and green infrastructure can significantly speed up investments in solar, wind, biofuels, and other new technologies.   A recent report suggests that $4 billion worth of Federal guarantees could leverage $20 billion of

private sector investment.  
State governments should be given funds immediately to develop pilot programs for expanding broadband access and to begin upgrading the electricity grid to a next generation “smart grid”.  These two critically important long term projects should be financed through public-private partnerships with the Federal Government covering the public costs.  Funding for pilot programs could flow as early as the second half of 2009, and programs could then be scaled up in subsequent years.

The stimulus package must include “revenue sharing” funds to relieve the fiscal pressure on state governments that face both rising costs and diminishing revenue in a recessionary environment.  But states would be eligible for a revenue sharing bonus–an increase of 10 to 20% –if they make a 20% or higher cut in the annual tuition and fees paid by students attending public colleges and universities.  In other words, the Federal government would incentivize states to reduce the cost barriers for students pursuing postsecondary education. This is a first step in reversing the pattern in which states have shifted more and more of the costs of public higher education on to students.   This pattern excludes many qualified students from higher education and it is inconsistent with higher education being a public good that benefits all members of society. 

When Federal loans are provided to the automobile industry to help it retool to produce more energy efficient vehicles, there should be a particular emphasis on directing resources to support

the development of next generation battery technologies.  Emphasis should be placed on collaborations involving small firms that have demonstrated particular promise in this area.

►Intermediate Steps (1-2 years)

1. Create a Department of Innovation in the Cabinet
Having a Secretary of Innovation in the cabinet is a way of assuring that the “Chief Information Officer” that President Obama has promised to appoint will play more than a symbolic role.  Funding of innovation would continue to be administered through the budgets of other cabinet departments and federal agencies.  However, the new agency could play an extremely important coordinating and implementation role through two separate offices.  The first office would focus on the coordination, evaluation, and the spread of “best practices” for innovation across the Federal Government.  This “Office of Coordination” would establish a unified data base of all Federal innovation initiatives.  This would make it possible for those with the correct security clearance to identify, for example, every instance in which a Federal agency was supporting researchers in the development of higher capacity lithium ion batteries.  

The office would also establish evaluation procedures–in coordination with experts–that are designed to increase the effectiveness of innovation spending.  Based on these evaluations, the office could accelerate the spread of best practices across the Federal system and exercise pressure on those agencies that were lagging in their effectiveness.  This office would also be a bulwark against distortions of the innovation system by Congressional earmarks or special favors to particular interests.  

The second part of the department would be an “Office of Implementation” that would focus on priorities and implementation.   With guidance from Congress, the office would identify four or five specific technologies that face particular hurdles for widespread deployment.   For these priority areas, the staff would develop strategies for building necessary infrastructure, creating new regulatory frameworks–including environmental and health impacts, shifting government procurement, training the necessary labor force, and developing cost-sharing arrangements with private firms to accelerate the availability of these technologies.  The strategic plans would ultimately require enabling legislation and the transfer of the relevant government authority to another agency.   However, the office would accumulate critical expertise in managing technology deployment, and it would share this expertise with other agencies. 

Finally, the Cabinet Secretary would become the Administration’s principle spokesperson on questions of innovation.  He or she could provide an articulate defense on Capitol Hill for innovation spending priorities and would be able to communicate to the public the substantial role that the Federal Government plays in nurturing new technologies.

2. Increase funding levels for federal innovation efforts

It is vital that the government increase both its support for fundamental research and the funds available to support commercialization and deployment of new technologies.   It makes no sense to cut fundamental research spending to increase funding for commercializing new technologies or vice versa.  We need an expanded flow of funds for both activities, and we need to increase the productivity of all our R&D dollars. 

One important step is to significantly expand the SBIR program because it is the lynchpin of current Federal innovation efforts.   Currently many agencies are forced to deny funding to many worthy projects in both Phase I and Phase II.  There is also a need to expand the flexibility that agencies have to support firms in Phase III.  With expanded funding, agencies would have the flexibility to provide some additional support to the most promising projects for two additional years after Phase II is complete. It is crucial to recognize that firms funded by SBIR repay their Federal funding many times over in employment, taxes paid and other economic benefits.
Some of the funds for this increased Federal effort could come from closing down one or more of the Pentagon’s major future-oriented weapons programs.  Reinvigorating U.S. innovation will do more for both short term and long term security than pouring more money into space based weapons systems that might never be prove effective.   Furthermore, with a Department of Innovation in place, there would be cost saving by achieving better coordination across government programs and avoiding unnecessary duplication of efforts.  

Over the longer term, we can assure a steady flow of funds to support the innovation economy by establishing the innovation share levy program for new corporations whose shares are publicly traded.  We know that all new firms are dependent on society’s cumulative past investments in science and technology.  
In recognition of this, all new firms would deposit 2% of the initial shares with the National Innovation Fund when they first sell shares to the public.  The Fund will not sell those shares on its own initiative for at least ten years, and it will not vote those shares or play any role in corporate governance.  But the Fund will grow as the innovative firms grow and will provide a new funding source for future innovation efforts.   Had this program been in place when Google was started, the Federal share would now be worth more than $2 billion.  Moreover, even before the initial ten years are over, the Fund would be able to use money from dividends and repurchases of existing shares to fund innovation spending.  
3. Create new funding mechanisms to direct private capital to new technology firms

There is also an urgent need to create new mechanisms to provide funding for new technology firms as they cross the “valley of death” in the commercialization of high priority technologies.  It is tragic that billions of speculative dollars go to purchase risky mortgage bonds and credit default swaps, while firms that are developing critically needed technologies are unable to find the outside funding they need. 

Part of the solution is to extend SBIR support for some firms.  Another solution is to expand public sector venture capital initiatives at both the Federal and state levels.  Public sector venture capital funds can be effective in simultaneously earning reasonable rates of return and growing new firms and new jobs.  The key to success in such efforts is to create centers of expertise by staffing such agencies with people who develop an understanding of the challenges that face firms in specific industries and the best strategies for meeting those challenges.  

There is also an urgent need for a new rigorously regulated stock market that would provide an opportunity for promising technology firms to raise money as they were crossing the valley of death.   Firms might typically sell a million shares in an offering for a dollar a share.  Most of the shares would be purchased by “developmental mutual funds” that would create diversified portfolios made up of small holdings of hundreds of such firms.  
Just as with venture capital, these mutual funds would be able to produce good returns even if only 10% of the firms whose shares they purchase ultimately became profitable and graduated to one of the stock markets that lists established firms.   Pension funds, insurance companies and other institutional investors with prudential obligations would be able to hold a small percentage of these developmental mutual funds in their portfolios.  Through this mechanism, over time, billions of dollars could flow into these early stage firms with the risk being widely diffused.

To be sure, this newly created market requires much higher levels of regulation and oversight than existing stock markets.  Without such regulation, it could easily degenerate into a “penny stock market” that was easily manipulated for quick profits.  Participating firms– those selling shares, those underwriting the shares, and those buying the shares–would have to be subject to stricter licensing, disclosure, and conflict of interest rules.  The market might also require more stringent trading rules to encourage long term holding and discourage “pump and dump” strategies.   Most importantly, firms would be allowed to sell no more than 20% of the firm’s total shares on this market, so there would be no possibilities of hostile takeovers. 

4. Create more public understanding about what produces innovation  

The mythology that private markets regulate themselves and automatically produce the things we need does not describe how the U.S. economy actually works.   The public must understand that the U.S. government already plays a vital role in our innovation economy and that some governmental capacities need to be expanded further.  But this does not require huge centralized government bureaucracies; the job can be done effectively by smart and nimble government agencies that mirror the small, high technology firms that generate many of the innovations.  

The mass media have a particular responsibility to tell the story of how key innovations have consistently been supported and nurtured by government programs. More public knowledge and awareness are vital because we need democratic input to make the correct decisions.  Energy is the perfect example.  Big oil and big coal have dominated the national agenda and have discouraged needed investments in new energy technologies.  We need a full debate about what are the relative costs and benefits of investing in different energy sources.  

Conclusion

For at least a generation, we have as a society been asking the wrong questions about technology, government, and markets. As Thomas Pynchon said, “If they can get you asking the wrong questions, they don’t have to worry about answers.”  It is time that we involve the public in asking the right question–how do we build the kind of economy that works for all of our citizens? Strengthening the government’s capacity to support innovation is a key part of the answer.   

In recent years, billions of dollars have gone into wasteful speculation that has led us to financial and economic crisis while we have neglected the productive firms, the research labs and the government programs that support them in building the economy of the future. Our technological leadership in many industries is under threat and we need to seize the opportunity to create millions of new useful, well paying, and sustainable jobs.  We can do this by prioritizing stim-novation.
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� These contracts have to be carefully written to establish plausible output targets and to assure that production meets high quality standards.


	1 This would involve a one time change in the funding formula for SBIR which operates as a set aside program.  The stimulus bill would make additional funds available to civilian agencies to expand their SBIR spending on a temporary basis.   
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