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Introduction and Policy mix concept 

 
The policy mix project 
 
This report is one of the 31 country reviews produced as internal working papers for 
the research project “Monitoring and analysis of policies and public financing 
instruments conducive to higher levels of R&D investments” (Contract DG-RTD-
2005-M-01-02, signed on 23 December 2005). This project is a research project 
conducted for DG Research, to serve as support for policy developments in Europe, 
notably in the framework of CREST activities. It does not form part of the 
ERAWATCH project, but the working documents are made available on 
ERAWATCH webpages for the purpose of steering a debate on the policy mix 
concept. 
 
The “Policy Mix” project is run by a consortium of 7 partners: 
• UNU-MERIT (The Netherlands), consortium leader 
• Technopolis (The Netherlands) 
• PREST – University of Manchester (United Kingdom) 
• ZEW (Germany) 
• Joanneum Research (Austria) 
• Wiseguys Ltd. (United Kingdom) 
• INTRASOFT International (Luxembourg). 
 
Each country review is produced by an individual author, and provides expert’s view 
on the policy mix in the country. This report is not approved by the Commission or 
national authorities, and is produced under the responsibility of its author. 
 
The role of country reviews is to provide an exploratory analysis of the current policy 
mixes in place in all countries and detect the most important areas of interactions 
between instruments as well as new modes of policy governance that are particularly 
adapted (or detrimental) for the building of policy mixes. They provide analytical 
material for the analysis of the policy mix concept and its implementation in Europe. 
This material will be used as background for further reports of the project and for the 
construction of a tool for policy-makers (to be made available in late 2007 and 2008). 
 
 
The policy mix concept 
 
The country reviews are based on the methodological framework produced by the 
consortium to frame the “policy mix” concept. They have been implemented on the 
basis of expert assessments derived from the analysis of National Innovation Systems 
characteristics and policy mix settings, using key information sources such as 
Trendchart and ERAWATCH reports, OECD reviews, and national sources, among 
which the National Reform Programmes.  
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In this work, the “policy mix for R&D” is defined by the consortium as: “the 
combination of policy instruments, which interact to influence the quantity and 
quality of R&D investments in public and private sectors.” 
 
In this definition, policy instruments are: “all programmes, organisations, rules and 
regulations with an active involvement of the public sector, which intentionally or 
unintentionally affect R&D investments”. This usually involves some public funding, 
but not always, as e.g. regulatory changes affect R&D investments without the 
intervention of public funds.  
 
Interactions refer to: “the fact that the influence of one policy instrument is modified 
by the co-existence of other policy instruments in the policy mix”.  
 
Influences on R&D investments are: “influences on R&D investments are either 
direct (in this case we consider instruments from the field of R&D policy) or indirect 
(in that case we consider all policy instruments from any policy field which indirectly 
impact on R&D investments)”. 
 
 
Structure of the report 
 
The report is structured along the following questions. 
 
First, in section 1, and in order to place the policy mix in context, the general 
challenges faced by the National Innovation System (NIS) are analysed by the expert. 
The view is here not restricted to the challenges with regard to raising R&D 
investments, but rather encompasses all the conditions that directly or indirectly affect 
the functioning of the NIS and R&D expenditures. These context conditions are very 
important for the discussion of the relevance of the policy mix later on. 
 
Second, the stated main objectives and priorities of R&D policy in the country are 
spelled out in section 2, as well as their evolution over the last ca. five years. This 
discussion is based on White Papers and official documents, i.e. on published policy 
statements. The reality of these objectives compared to actual working of policy 
instruments will appear in section 5.  
 
The third section provides an expert assessment and critical analysis of a possible gap 
or convergence between the NIS challenges and the main policy objectives and 
priorities stated before.  
 
Section 4 presents the policy mix in place, following the above definition, i.e. policy 
instruments affecting R&D activities in the private and in the public sector, either 
directly for instruments from the R&D policy domain, but also indirectly for 
instruments outside the R&D domain which are of particular relevance to R&D 
activities. A typology of instruments is used, to categorise the R&D-specific and non-
R&D specific instruments. A short description of each instrument is provided: aim, 
nature, target group, budget. 
 
Then, section 5 discusses whether there is a gap between the main policy objectives 
and priorities stated in section 2, and the instruments in place. This is done by 
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comparing the set of objectives with the set of instruments at work. When individual 
evaluations of programmes or policy instruments are available, their results are used 
if they shed light on contribution of these instruments towards the policy objectives. 
 
Section 6 discusses the orientation of the policy mix, indicating priorities amongst 
various possible routes to increase R&D investments. Policy instruments are 
categorised under 6 different routes according to their relevance, and this 
categorisation is followed by a discussion on the range of instruments affecting each 
route, missing instruments, routes that are not addressed by instruments, possible 
redundancies or overlaps, etc. 
 
Section 7 provides another view on the policy mix, focusing on the relative 
importance of each types of instruments. The aim is to get a picture of the policy mix, 
the balance between (sets of) instruments, and the relative weight between them. 
 
From section 8 onwards, the review turns to the crucial question of policy 
governance. That section discusses the emergence of the policy mix through 
examination of the following question: how did the set of R&D policy instruments 
arrive? What is the rationale behind them, what was the driving force behind their 
establishment, and how is this evolving recently. A crucial question relates to the 
existence of some consideration of possible interactions when establishing new or 
suppressing existing instruments. The section tries to establish whether the policy 
design process is incremental or radical, analytical or non-analytical. From this, that 
section discusses if the policy mix is a “construct” or an “ex post” reality. 
 
The next section, section 9, focuses on the governance of the system of R&D policy 
instruments take place. It examines the key question of interactions, i.e. whether there 
is a form of co-ordination between R&D policy and policy instruments from outside 
the R&D domain, and the existing mechanisms that favour or hinder such 
interactions. 
 
The final section, section 10, deals with the core question of the policy mix concept: it 
endeavours to discuss interactions between policy instruments to affect R&D 
expenditure. The section discusses possible positive, neutral and negative effects of 
R&D policy instruments; both within the R&D policy domain, but also with 
instruments from other policy domains. In most cases, this takes the form of 
hypotheses rather than hard evidence. 
 
 
Feedback welcome 
 
Feedback on this report is gladly received. Individual country reports will not be 
updated but discussion on policy mixes is welcome during the timeframe of the study 
(2006-2008). Please send your comments to: 
 
Claire Nauwelaers 
UNU-MERIT 
Coordinator of the “policy mix” project 
c.nauwelaers@merit.unimaas.nl 
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1. National Innovation Systems Challenges 
The US Innovation System has experienced considerable changes in recent years. 
Four major trends characterise recent developments in R&D expenditure: 
• After 2000, R&D efforts have been shifted towards defence and national security 

issues, reversing a trend towards more civil R&D that started in the late 1980s. 
The defence share in total R&D outlays of the federal government rose from 50% 
in 2001 to 57% in 2005. 

• Public R&D expenditures experienced a rapid growth from 2000 onwards. From 
1999 to 2004, they increased from $77.6b to $126.3b, i.e. by 63% (based on 
GBOARD figures from OECD’s MSTI 2/06). At the same time, business R&D 
expenditures grew relatively slowly by 20%, resulting in a shift of R&D financing 
towards public sources. From 2000 to 2004, the US Federal Government’s share 
in total R&D funding increased from 26% to 31%. 

• R&D performed at universities and public laboratories showed a strong shift 
towards life sciences, especially health-related research. Federal basic research 
funding for health doubled between 1998 and 2004, from $7.4b to $14.9b, 
primarily because of a doubling of research funding by the National Institutes of 
Health (NIHs). In 2004, health research accounted for 57% of total Federal basic 
research funding, after 47% in 1998. 

• Business enterprise R&D showed dramatic sectoral shifts in recent years. R&D in 
the aerospace industry fell from $16.3b in 1997 to $7.9b in 2001, but grew again 
to 15.7b US-$ in 2003. R&D in the electronic industry almost doubled within only 
two years between 1999 and 2001 (from $17.7b to $30.9b), but decreased to 22.1b 
US-$ in 2002. R&D in the computer industry grew strongly until 1997 (18.3b US-
$) but decreased to $7.7b in 2004. In the pharmaceutical industry, R&D 
expenditures grew by more than 50% between 2001 and 2001, from $10.1b to 
$16.0b. 

 
Compared to European standards, these figures emphasise the impressing capabilities 
of the US innovation system to rapidly adjust and re-allocate resources. These high 
dynamics in recent years also constitute a number of challenges for R&D policy, 
however: 
 
• The shift in public R&D funding towards life sciences raised the issue of under-

funding in other science fields, especially in physical sciences and engineering. 
Some debates centre around doubling the National Science Foundation (NSF) 
budget within a five year period in order to more equally distribute basic research 
funding among disciplines. The proposed National Innovation Act of December 
2005 foresees such a doubling until 2005, but this bill has not yet been adopted at 
the federal level. 

• The high dynamics in the US innovation system result in drastic changes in the 
demand for human capital. At the same time, graduate enrolment in Science and 
Engineering (S&E) stagnated during the 1990s (around 500,000), though strongly 
increasing in recent years. The share of temporary residents has increased from 
around 20% to almost 30%, making the US higher education and innovation 
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system more and more dependent upon this inflow of talent. While the total 
number of earned bachelor’s degrees in S&E grew moderately from 366,000 in 
1993 to 415,000 in 2002, the number in engineering fields has decreased from 
63,000 to 61,000 (which is clearly below the 1980s level of around 75,000). 
Reforming Higher Education and increased the supply of human capital especially 
in those areas with high relevance to business R&D is thus a main challenge for 
the US innovation system. But strengthening the US education base is by far not 
restricted to higher education. More efforts in secondary education with respect to 
mathematics and science skills as well as qualified education to improve 
employees’ knowledge are further hot topics in current debates on maintaining US 
competitiveness and innovative power. The proposed Protecting America’s 
Competitive Edge through Education and Research Act of January 2006 clearly 
identifies this challenge and provides a policy response to it. Building a “National 
Innovation Education Strategy” was also one of the key requests of the Council of 
Competitiveness’ National Innovation Agenda published in 2005.  

• A permanent challenge is to invest constantly and sufficiently into the research on 
radically new technologies. There are concerns that industry is focussing too 
much on short-term development activities and refrain from investing into high-
risk, long-term oriented R&D projects. Public procurement and mission-oriented 
R&D programmes by federal agencies have played a major role in stimulating 
new technology development. Maintaining and further improving the system of 
public funding of high-risk research involves a constant evaluation and potentially 
re-design of current funding structures. The National Nanotechnology Initiative 
(NNI) is one response to this challenge. Availability of sufficient amounts of risk 
capital, especially for seed funding of high-tech companies, is regarded as another 
prerequisite in this context. Related to a stronger short-term orientation of 
business R&D is the concern of high cyclical volatility of business R&D 
investment. 

• The highly decentralised system of R&D and innovation governance in the USA 
contributes to a high degree of flexibility and rapid responses to changing 
environments. At the same time, it complicates coordination and bundling of 
resources when joint efforts of several agencies and cooperation of business, 
academia and public administration is needed to achieve certain policy goals. The 
absence of a formal technology foresight process is sometimes also mentioned as 
a shortage in the US research governance system. 

• Responding to the challenge of globalisation and the emergence of new 
competitors is occupying US research policy more and more in recent years. In 
particular, China’s rapid economic development and the expansion of the 
country’s R&D resources raises concerns in the USA about potentially loosing the 
position as the world’s leading nation in research and technology. 

• Maintaining and improving partnerships between business and academia is a 
constant challenge for the US innovation system and has caused a number of 
policy initiatives in the past 25 years. Today it seems that improving industry-
science links is less a focus of research policy than it has been in previous periods. 

• Recently, the issue of climate change and securing energy supply came onto the 
US research agenda. Facing this challenge will require research into new energy 
production methods and energy-saving technologies in order to reach the goal of 
significantly reducing energy consumption of the US economy. The Hydrogen 
Fuel Initiative (HFI) started in 2004 is a clear response to this challenge. 
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Some groups of stakeholders see potential conflicts between the open and free 
exchange of information and people constitutive for effective research, and the 
restrictions on this free flow resulting from homeland security needs. Regulatory 
issues in science are emerging around research involving stem cells and the need for 
research into regenerative medical therapies may constitute a further challenge to 
research policy, given ethical concerns about cloning human beings and impacts on 
embryonic life. 
 
Challenges to the US research enterprise are monitored and reported by a number of 
government and private institutions, such as the Presidents Council of Advisors on 
Science and Technology, the National Science Foundation the National Science 
Board, the National Academy of Sciences, and the Council on Competitiveness. 
These organisations also publish policy papers that contain proposals for how to 
respond to these challenges. Proposals have also been introduced by the US Senate 
and the President to address these challenges.  
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2. Objectives and priorities of R&D policy 
 
R&D policy in the USA is highly decentralised and shared among multiple agencies. 
Each of them is running their own R&D programmes, pursuing specific goals related 
to agency’s particular mission. Priority setting in research policy at the federal level 
mainly takes place in the budgeting process. Since budget appropriations are decided 
on an annual base, this contributes to a high flexibility and short-term changes in the 
priorities of US research policy.  
 
The basic objective of research policy in the USA is to fund investigative activities in 
promising and strategic frontiers of research. Public funding should enable both 
industry and academia to efficiently use their intellectual and capital resources for 
gaining new insights and developing new technologies that increase competitiveness 
of the US economy and improve quality of life for the US citizens. Partnerships 
between governments, industry and academia are a key characteristic of US research 
policy both at the federal and state level, and strengthening these ties is a major 
objective of research policy. Traditionally, research policy was quite clearly separated 
from innovation policy, the latter was associated more to industry and trade policy, 
and to regional economic policy followed by the States. This distinction has become 
more blurred in recent years, emphasising the need for rapid transfer of new 
knowledge into market results (see the “Innovate America” report by the Council of 
Competitiveness).  
 
Most federal departments and agencies have separate R&D budgets which are 
distributed by various mechanisms in the full responsibility of each department or 
agency. Each department or agency will define their own “R&D policy” in terms of 
priorities, target groups and distribution mechanisms. However, since Congress 
passes legislation and the Executive Office (President) develops policy it can cut 
across multiple agencies and sectors. One good current example is the 21st Century 
Nanotechnology Partnership Act and the interagency National Nanotechnology 
Initiative. 
 
In a Memorandum on the 2008 Administration R&D Budget Priorities, a list of 
research policy priorities has been published. In general, the Administration favours 
federal R&D investments that: 
• advance fundamental scientific discovery to improve future quality of life; 
• support high-leverage basic research to spur technological innovation, economic 

competitiveness and new job growth; 
• align with the efforts of the Academic Competitiveness Council and the National 

Math Panel to enable superior performance in science, mathematics and 
engineering education; 

• enable potentially high-payoff activities that require a federal presence to attain 
long-term national goals, including national security, energy security, and a next 
generation air transportation system; 
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• sustain specifically authorised agency missions and support the missions of other 
agencies through stewardship of user facilities; 

• enhance the health of people to reduce the burden of illness and increase 
productivity; 

• ensure a scientifically literate population and a supply of qualified technical 
personnel commensurate with national need; 

• strengthen our ability to understand and respond to global environmental issues 
and natural disasters through better observation, data, analysis, models, and basic 
and social science research; 

• maximize the efficiency and effectiveness of the science and technology (S&T) 
enterprise through expansion of competitive, merit-based peer-review processes 
and phase-out of programs that are only marginally productive or are not 
important to an agency’s mission; and 

• encourage interdisciplinary research efforts that foster advancement, collaboration 
and innovation on complex scientific frontiers and strengthen international 
partnerships that accelerate the progress of science across borders. 

 
In addition to these general objectives, each agency has its own set of priorities in 
R&D. 
 
By analysing federal spending for R&D in 2006, one may identify the following 
priorities in terms of funding volumes: 
• R&D in defence systems and technologies (59% of total federal R&D budget in 

2006) 
• Research in health (23%) 
• Research in space (6%) and energy (1%) 
• Securing top-level academic research (basically NSF funds; 5%) 
• Research in specific civil technologies (nanotechnology, networking and 

information technology, technologies to tackle climate change such as hydrogen 
fuel) 

 
A further priority is clearly the support to companies for conducting R&D, often 
termed as government partnering for industrial research. Funding for this priority is 
delivered through the above mentioned thematic programmes as well as through 
specific measures such as the SBIR programme or the R&D tax credit scheme.  
 
US research policy has experienced some major shifts in funding priorities over the 
past years. Funding for health research increased considerable by doubling the NIH 
budget. Defence R&D grew stronger than the total federal R&D budget from 2000 
on. In recent years, some new strategic areas have been emphasise (e.g. 
nanotechnology).  
 
Support to technology transfer is another important research policy objective. Since 
1980 (Stevenson-Wydler Technology Innovation Act) a large number of initiatives 
have been undertaken in this respect, both on the federal and state level. Fostering 
technology transfer aims at partnering industry and public science, accelerating 
commercialisation activities of universities and public laboratories, and improving the 
legal and financial framework for technology transfer. 
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In conjunction with investment in the research itself, US research policy also engages 
in support for educational issues particularly with respect to the curriculum for and 
development of scientists and engineers, and support for small business-oriented 
research. More limited funding is available for technology transfer at the national 
level and selected active industrial research policies, although some renewed interest 
in energy research. However, state level R&D policies (while smaller in scale) have 
been more active and innovative with respect to technology transfer and focused 
research support to enhance the competitiveness of local higher educational 
institutions and targeted technologies and industries. 
 
Another major source for priority setting are policy initiatives by the US Senate, the 
US House or the President, resulting in research policy related federal Acts. In the 
2005 to 2006, several new policy proposals have been introduced but not yet adopted. 
These proposals have been stimulated by policy reports issued by the Council on 
Competitiveness and the National Academies. They include 
• The National Innovation Act was introduced in the US Senate in December 2005 

to address the full range of human capital, infrastructure, and investment 
challenges to research and innovation. 

• The Protect America's Competitive Edge through Education and Research Act 
was introduced in the US Senate in January 2006 to enhance the attractiveness of 
scientific and technical education fields (see box below) 

• The American Competitiveness Initiative (ACI) is a proposed initiative of the US 
President to commit $5.9b in fiscal year 2007 to increase investments in research 
and development, strengthen education and encourage entrepreneurship. 

• Science and Mathematics Education for Competitiveness Act was introduced in 
the US House in May 2006 to authorise funding for science and engineering 
education in selected US agencies. 

• Research for Competitiveness Act was introduced into the US House in May 2006 
to authorize funding for high-risk research conducted by early career 
investigators. 

• Early Career Research Act was introduced into the US House in May 2006 to 
authorize funding for research and education programmes conducted by early 
career investigators. 

 
Protecting America's Competitive Edge Through Education and Research Act of 2006 (PACE-
Education Act) 
 
The PACE Education Act establishes programmes to provide additional mathematics and science 
teachers in K-12 elementary and secondary education (teachers), including:  
(1) Department of Education (ED) grants to institutions of higher education (IHE's) for baccalaureate 
degree programs in mathematics, science, and engineering, with teacher certification, and for master's 
degree programs in mathematics and science education for teachers;  
(2) National Science Foundation (NSF) scholarships for recruiting and training new teachers, and 
fellowships for teachers;  
(3) ED grants to nonprofit entities to train additional teachers for Advanced Placement (AP), pre-AP, 
International Baccalaureate (IB), and pre-IB programs;  
(4) a National Clearinghouse on Mathematics and Science Teaching Materials;  
(5) Future American-Scientist Scholarships (ED); 
(6) Department of Energy graduate research fellowships in scientific areas of national need; and  
(7) NSF early-career research grants for scientists and engineers. 
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It further directs the Office of Science and Technology Policy Matters to:  
(1) coordinate science, mathematics, and engineering education programs;  
(2) establish a National Coordination Office for Advanced Research Instrumentation and Facilities; 
(3) establish guidelines for federal agencies to allocate funds for high-risk, high-payoff research; and  
(4) award a President's Innovation Award.  
 
PACE Education Act directs the National Aeronautics and Space Administration (NASA) to award 
early-career research grants. It amends the Stevenson-Wydler Technology Innovation Act of 1980 to 
direct the Department of Commerce to award grants for feasibility studies and plans for science parks, 
and for revolving loan funds to develop science park infrastructure.  
 
It further amends the Immigration and Nationality Act to:  
(1) create a new visa category for doctorate students in mathematics, engineering, technology, or the 
physical sciences; and  
(2) exempt from numerical limitations on employment-based immigrants certain aliens who have 
received such advanced degrees and are working in a related field.  
 
Finally, PACE Education Act directs the Department of Defense (DOD) to award early-career research 
grants. Expresses the sense of Senate on:  
(1) policies to accelerate deployment of access to broadband Internet;  
(2) the visa process for foreign students at U.S. IHE's and foreign researchers engaging in scientific 
research in the United States;  
3) patent reform; and  
(4) exemption of certain uses of technology from treatment as exports. 
 
At the state level, research policy priorities are very much associated with the State’s 
science policy and regional economic policies. Since each state is funding their 
universities, research policy often attempts to maximise the economic and social 
outcome of academic education and research, e.g. by actively supporting partnerships 
with industry, facilitating technology transfer, and connecting universities with 
regional business. States thus play an important role in establishing programmes to 
support research in targeted areas in local universities and in establishing programmes 
to link research with innovation. All states have research and innovation strategies 
and designate agencies or organizations to pursue these initiatives.  
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3. Coherence between NIS challenges and R&D 
objectives and priorities 

 
Assessing the coherence between challenges of the US innovations system on the one 
hand, and objectives and priorities of US research policy on the other is complicated 
by the decentralised system of policy design and delivery, and the high potential to 
fast changes in priorities, at least in terms of funding sources provided for the various 
research themes and activities. Decentralisation means that each funding agency will 
identify relevant challenges in their particular field of action and attempt to target 
these challenges by their R&D programmes and other instruments at hand. 
Responding to more general challenges such as those discussed in Section 1 is done 
by policy initiatives by both houses of Congress and the President.  
 
By and large the main challenges of the US research system are addressed by research 
policy objectives and priorities. This is especially true if one takes into account the 
many recently started initiatives for new research and innovation policy proposals, 
such as the National Innovation Act, the Protect America's Competitive Edge through 
Education and Research Act, the American Competitiveness Initiative, the Science 
and Mathematics Education for Competitiveness Act, the Research for 
Competitiveness Act and the Early Career Research Act. They all respond to some of 
the main challenges listed in Section 1. 
 
The need for higher investment into research and a better balancing of research 
activities among disciplines, between private and public R&D performers, and over 
time is addressed by the commitment of the federal government over the last ten years 
to increase R&D funding. Challenges in the field of health and security research have 
been responded by a significant increase in the respective R&D programmes. 
Fostering research in high-risk but high-potential areas is addressed by a number of 
basic research programmes by various authorities as well as by cross-cutting 
initiatives such as the NNI.  
 
An important instrument in US policy that contributes to coherence between 
challenges and policy priorities is the Government Performance and Results Act 
(GPRA) established in 1993. GPRA requires all federal agencies to set strategic goals 
for their programmes and to apply performance indicators for budgeting a programme 
and managing it. The Office of Management and Budget at the Executive Office of 
the President has developed a Program Assessment Rating Tool (PART) that has to 
be applied for this purpose. For R&D programmes, there is a special R&D PART that 
attempts to asses the relevance, quality and performance of a programme. Relevance 
in this respect means that an agency has to show that the programme is important, 
relevant and appropriate for federal investment, which is likely to mean that it 
addresses real challenges to which federal policy should response. 
 
So far, more than 100 R&D programmes have been subject to PART evaluation. 
From these, about one quarter was ranked “effective”, almost every second received a 
“moderately effective” rating, 17% were assessed to be adequate, while 3% were 
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ineffective and 7% could not demonstrate results. With respect to the funding levels, 
the vast majority of PART evaluated R&D programme funding falls into effective or 
moderately effective. The single largest programme that was rated “results not 
demonstrated” was the SBIR/STTR programme at the DoD. Almost all R&D 
programmes received a 80% score at minimum under the section “Programme 
Purpose and Design” (and almost two third received 100%), indicating a high level of 
coherence between programme objectives and the need for such a programme, i.e. its 
response to a real and relevant challenge. 
 
Results of PART evaluations of 103 R&D programmes 
 
 by number of programmes by funding volume (2005) 

 

Effective

Adequate

Ineffective
Results Not 
Demonstrat

ed

Moderately 
Effective

 

Effective

Adequate

Ineffective Results Not 
Demonstrat

ed

Moderately 
Effective

 
 
Source: OMB, http://www.whitehouse.gov/omb/part/index.html 
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4. Composition of the policy mix for R&D 
 
The policy mix in US research policy is very much associated with the specific 
system of delivering R&D programmes, i.e. the decentralised system of autonomous 
departments and agencies that develop and run their own R&D programmes. The 
agencies make use of a variety of instruments, which may be categorised in the 
following way: 
 
• Institutional funding for federal R&D laboratories (intra-mural R&D 

programmes) 
• Direct financing measures e.g. federal extra-mural R&D programmes and state 

R&D programs (including NIHs, DoD and NSF programmes) 
• Indirect financing measures - e.g. R&D tax credits (federal, state) 
• Specific commercialisation measures - e.g. SBIR/STTR 
• Partnership and cooperation measures - e.g. CRADAs, I/UCRC, ERCs 
• Diffusion policies - e.g. MEP, NASA Tech transfer centers 
• Regulatory measures - e.g. IPR, standardisation, product specific regulation 
• Education programmes related to R&D - e.g. graduate schools, research career 

programmes  
• Activities to improve co-ordination in research policy,  
 
The most important instrument in the US R&D policy mix are intra-mural and extra-
mural R&D programmes which include funding of federal R&D laboratories 
(including federally funded research and development centres - FFRCs), grants and 
R&D contracts. In 2005, these totalled to over €109b. Table 1 lists the main 
departments and agencies that provide funding for R&D.  
 

Table 1: Federal R&D expenditures in the USA in 2005, by Agency (in billions of 
€) 
 2005 
Dept. of Defence 58,5 
Health and Human Services 24,3 

National Institutes of Health (NIHs) 23,2 
All Other HHS R&D 1,1 

NASA 8,6 
Dept. of Energy 7,2 

Atomic Energy Defence 3,3 
Office of Science 2,8 
Energy R&D 1,0 

National Science Foundation (NSF) 3,4 
Dept. of Commerce 0,9 



 
 

Policy-Mix-Country Review_US_final-March2007  

 

15 

Other Departments and Agencies 6,37 
Total Federal R&D 109,41 
Source: AAAS, 2006. 
 
Over 90 percent of the federal government’s research budget is distributed through 
the agencies listed in table 1. All of these agencies and departments mentioned have a 
great deal of autonomy in directing their budgets. Most run their own national 
laboratories, funded directly by their departments, but a majority of the funds the 
organisations control are directed toward research universities. There are more than 
3,000 universities in the US, many of whom focus on education and teaching 
missions. U.S. government agencies work particularly closely with the major US 
research universities (about 100 universities, two-thirds of which are private, receive 
over 80 percent of government funds and account for 60 percent of all university 
research budgets). However, federal agencies also sponsor research at less-research 
intensive universities and support targeted programs such as the Experimental 
Program to Stimulate Competitive Research (EPSCoR) to upgrade research 
capabilities in selected regions (EPSCoR is discussed in detail later in this report). 
 
There are two Multi-Agency programmes that affect most of the Federal Agencies 
that run larger R&D programmes: the Small Business Innovation Research Program 
(SBIR) and the Small Business Technology Transfer Program (SBTT). 
 
Another multi-agency R&D activity of the Federal Government is the Federal R&D 
Initiatives (see NSF 2006). During Bush’s presidency a number of R&D priority areas 
that often include the expertise of multiple federal agencies, from combating terrorism 
to developing hydrogen fuel cell technology were identified. The Bush administration 
has encouraged strategic co-ordination among stakeholder agencies in order to 
improve the efficiency and effectiveness of federal R&D investments in these areas. 
 
The US has a long tradition of funding private R&D through tax incentives. Tax 
credits for R&D are available both at the Federal level and by many State 
Governments. 
 
In addition to what the federal government provides, almost every state pursues 
explicit policies to develop its own science and technology and innovation system in 
place. These efforts differ in their institutional set-ups, including divisions of the lead 
state economic development department; a more free-standing unit of state 
government, either with direct reporting to the governor, or to the legislature in a non-
partisan way; or as a not-for-profit, university-based, or public corporation. Whatever 
its form, the innovation agency almost always attempts to forge partnerships among 
government, university, and business leaders, through boards, commissions and other 
advisory roles. Many states have started their own programmes to inject capital into 
local development and technology commercialisation. States also provide tax 
incentives to the private sector for R&D efforts, and provide institutional funding for 
their State universities. State governments contribute matching funds for a number of 
cooperative federal-state programmes including the Manufacturing Extension 
Programme (MEP), the Experimental Programme to Stimulate Competitive Research 
(EPSCoR), and the Industry-University Cooperative Research Centres (I/UCRC). 
Some of these programmes are provided in all states (MEP, for instance) while others 
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(like EPSCoR) are only in a select number of states. Started by the NSF, EPSCoR 
targets states with relatively low levels of research performance. 

Table 2: Policy mix for R&D in the United States 
 

Policy categories Policy instruments: short description and target group 
R&D Domain  

R&D policy generic National Science Foundation (NSF): The National Science Foundation (NSF) 
is an independent federal agency which funds basic research in traditional 
academic disciplines in science, engineering, technology, and the social sciences. 
The agency also supports "high-risk, high pay-off" ideas, novel collaborations 
and numerous projects. NSF is also responsible for program creation and 
administration, merit review, planning, budget and day-to-day operations. The 
NSF runs a vast variety of thematic programmes and some generic ones, 
including programmes for graduate schools and training. While most 
programmes solely address academic research, there are a few programmes that 
attempt to support co-operative research among universities and industry as well 
as application oriented research.  
Department of Commerce: Within the Department of Commerce, there are 
multiple agencies and laboratories undertaking research including the National 
Institute of Standards and Technology (NIST). One of the most publicized R&D 
programme’s at NIST is the Advanced Technology Program (ATP) (see below). 
Federal R&D Initiatives. The identified R&D priority areas are:  
- Climate Change. The Climate Change Science Program is focused on 

improving decision-making on climate change science issues. This 
programme involves 13 departments and agencies and has an 2006 R&D 
budget of €1.7 billion, with the NASA providing over 60% of the funding. 

- Combating Terrorism. Following September 11, 2001, efforts were made to 
harness federal R&D programs that could help to deter, prevent, or mitigate 
terrorist acts. In the 2006 budget, almost €4 billion is slated for homeland 
security-related R&D. Although the Department of Homeland Security has 
an important co-ordinating role in these R&D efforts, it is not the largest 
agency in terms of homeland-security R&D spending. The National 
Institutes of Health (NIH), with €1.5 billion targeted toward bio-defence 
R&D, has the largest homeland security R&D budget. 

- Hydrogen Fuel. The Hydrogen Fuel Initiative (HFI) seeks to support R&D 
aimed at developing and improving technologies for producing, distributing, 
and using hydrogen to power automobiles. The Department of Energy is the 
lead agency in this effort, with €210 million budgeted for HFI R&D in 2006. 

- Nanotechnology. The National Nanotechnology Initiative (NNI) supports 
basic and applied research on the unique phenomena and processes that 
occur at the nanometer scale. NNI involves 11 R&D-funding agencies and 
an additional 11 co-ordinating agencies (such as the U.S. Patent and 
Trademark Office). The 2006 budget provides €0.9 billion in R&D support 
to NNI, with the largest investment (€280 million) to be made by the NSF. 

- Networking and Information Technology. The multi-agency Networking and 
Information Technology Research and Development (NITRD) programme 
aims to leverage agency research efforts in advanced networking and 
information technologies. The 2006 budget provides €1.7 billion for NITRD 
R&D. Seven agencies participate in the program, with NSF providing the 
largest share of NITRD funding (€650 million). 

Small Business Innovation Research Program (SBIR): The SBIR programme 
encourages small business to commercialise technologies. The programme seeks 
to stimulate entrepreneurial start-ups in scientific and technological areas by 
providing funding for early stage work. Agencies with R&D budgets of $100 
million or more must reserve 2.5 percent of that funding for this programme. 
Eleven federal agencies currently offer SBIR awards: the Departments of 
Education (ED), Agriculture (USDA), Commerce (DOC), Defence (DOD), 
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Energy (DOE), Health and Human Services (DHHS), Homeland Security (DHS), 
and Transportation (DOT); the Environmental Protection Agency (EPA), the 
National Aeronautics and Space Administration (NASA), and the National 
Science Foundation (NSF). SBIR targets the entrepreneurial sector of small and 
mid-size enterprises to stimulate innovation. However, the risk and expense of 
conducting R&D are often beyond the means of many small businesses. By 
reserving a percentage of federal R&D funds for small business, SBIR enables 
these firms to develop their ideas. In 2005, about €2 billion was spent under this 
programme. 

R&D policy sectoral US Department of Defence (DoD): The DoD’s R&D budget in 2005 was 
almost € 60 billion, which is more than half of the total public R&D budget in 
the EU-25 in 2004 (which is estimated to €115 billion, including EU 
Commission R&D funding). About €11 billion are devoted to basic and applied 
research, and advanced technology development, while about €48 billion are 
used for weapon development. 
The Defence Advanced Research Projects Agency (DARPA) is a primary 
longterm research and development organization for the DoD. It manages and 
directs selected basic and applied research and development projects for DoD, 
and pursues research and technology where risk and potential payoff are both 
very high. DARPA’s R&D budget in 2005 was about €1.2 billion. 
The Department of Defence’s Science and Technology (S&T) Program 
supports the fundamental research, development, and demonstrations in sciences 
and technologies identified as important to military capabilities and operations. 
The S&T Program supports the development of the nation's high technology 
weapons systems, the technology base upon which those systems rely, and 
equipment to both support and protect military personnel. The Program also 
plays an important role in developing certain key technologies that transfer to 
commercial applications and help to grow the overall economy. 
National Institutes of Health (NIHs): The NIHs are the federal agencies of the 
US Department of Health and Human Services responsible for conducting 
medical research. The NIHs encompass 27 different institutes, centres, and the 
Office of the Director. They have had large budget increases over the past twenty 
years, in part because of public pressure to address such visible health problems 
as cancer, HIV/AIDS, heart disease. The NIHs use 80 percent of its budget to 
sponsor extramural research (outside NIH), funding over 43,000 projects in 
2002. The Institutes now constitute 80 percent of the federal-funded health 
research and development conducted in U.S. The NIHs work with 2,800 different 
organisations including hospitals, universities, and other research facilities in all 
50 states. The NIHs run 27 centres and institutes and focuses on a range of health 
science issues, including long-term medical research and short-term advances in 
treating chronic diseases such as cancer. 
National Aeronautics and Space Administration (NASA): NASA fulfils space 
exploration missions. It partners with universities, businesses, and other 
organizations to conduct research. It offers educational and resource information 
for teachers and professors. It engages in technology licensing and transfer with 
businesses. And it has extensive communications activities with the public. 
Department of Energy (DoE): The DoE is the Nation’s leading sponsor of 
research in the physical sciences, second in computer science and mathematics, 
and third in engineering. The Department of Energy’s Office of Science sponsors 
physical sciences research, focusing on developing new sources of energy, 
addressing threats of terrorism and sustaining American leadership in advanced 
technologies. These efforts include supporting research areas such as fusion 
power, climate change, and nano-sciences while supporting related fields like 
nuclear medicine. The Office has a budget of €2.8 billion, out of a total €7.2 
billion spent by the department on R&D, with 25 science research centres and 10 
national laboratories. In addition, the Office of Science makes approximately 
7,000 research grants annually to 250 universities, to support graduate- and PhD-
level research. 

R&D / Innovation policy – 
Linkage  

NSF Industry University Cooperative Research Centres Programme 
(I/UCRC). The I/UCRC Program addresses the need to strengthen applied 
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research conducted by universities, build university-industry linkages to foster 
commercialization of academic research, provide industry input into research 
themes, and train students with university-industry research expertise. The 
programme’s federal buget in 2005 was about €5 million. 
NSF Partnerships for Innovation (PFI). The goals of the Partnerships for 
Innovation Program are: 1) to stimulate the transformation of knowledge created 
by the national research and education enterprise into innovations that create new 
wealth, build strong local, regional and national economies and improve the 
national well-being; 2) broaden the participation of all types of academic 
institutions and all citizens in NSF activities to more fully meet the broad 
workforce needs of the national innovation enterprise; and 3) catalyse or enhance 
enabling infrastructure necessary to foster and sustain innovation in the long-
term. To develop a set of ideas for pursuing these goals, this competition will 
support 10-15 promising partnerships among academe, the private sector, and 
state/local/ federal government that will explore new approaches to support and 
sustain innovation. The programme’s federal budget in 2005 was about €8 
million. 
NSF Engineering Research Centers (ERCs): The ERC programme aims to 
provide support for multidisciplinary centres that foster collaboration between 
academia and industry in particular emerging subject areas defined by the centre. 
ERCs also have a goal of exposing students to new interdisciplinary and 
business-oriented learning experiences. A further ERC goal is the transfer of 
technologies developed by the centres into the business sector. The ERC 
programmes budget in 2005 was about €51 million. 
DoC Advanced Technology Program (ATP). The ATP is administered by the 
National Institute of Standards and Technology. The programmes’ aim is to 
accelerate the development of innovative technologies for broad national benefit 
through partnerships with the private sector. ATP’s goals are to increase the 
nation’s scientific and technical knowledge base, expand and accelerate 
development and commercialization of generic technologies, promote 
collaborative R&D, refine manufacturing processes, increase competitiveness of 
US firms. The programme has a long history of academic and political dispute 
over its need and effectiveness. In 2006, the programme ended. In 2002, the 
latest year for which user statistics are available, a total of 61 projects involving 
79 participants has been funded by €165 million, complemented by €141 million 
of industry contribution. In 2005, the programme budget was reduced to €89 
million. For 2007, the President proposed the zeroing out of ATP. 
Small Business Technology Transfer Program (SBTTR): The key policy 
priority of SBTT is to improve R&D cooperation and technology transfer. Other 
important policy priorities are to use small businesses to stimulate technological 
innovation, to strengthen the role of small businesses in meeting Federal R&D 
needs, and to increase private sector commercialisation of innovations. SBTTR 
focuses on working with universities to commercialise innovations. 
Cooperative Research and Development Agreements (CRADAs). They are a 
technology-based industry-government collaboration tool. Federal laboratories 
entering into CRADAs with industrial firms and other organisations may share 
personnel, services, or facilities (but not funds) as part of a joint R&D project 
with the potential to promote industrial innovation consistent with the agency's 
mission. Private partners may retain ownership rights or acquire exclusive 
licensing rights for the developed technologies. 
Experimental Program to Stimulate Competitive Research (EPSCoR): The 
EPSCoR was established to target US states and territories that in the past have 
received smaller amounts of federal R&D expenditures. EPSCoR requires US 
states and territories to engage in partnerships with local universities, industry, 
governments, and participating federal R&D funding agencies. EPSCoR 
encourages dedication to improving the level of science and engineering research 
conducted at local universities and colleges in EPSCoR states and regions. The 
programme was first created at the National Science Foundation. Subsequently, 
other federal agencies have developed EPSCoR R&D programmes, including the 
Environmental Protection Agency (EPA), the Department of Energy (DoE), the 
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National Aeronautics and Space Administration (NASA), the National Institutes 
of Health (NIH), the Department of Defence, and the Department of Agriculture. 

R&D / Innovation policy – IPR Reforms in the IPR system are another type of government initiative which is 
likely to spur R&D expenditures, though not involving any direct state funding 
for R&D. Changes in IPR regulation are regular in the USA, involving the scope 
of patent protection with respect to thematic areas (such as genetics, software, 
business practices), the use of IPR at public laboratories, and IPR issues in the 
course of Federally funded R&D projects. 

R&D specific financial and fiscal 
policy 

The federal R&E tax credit1 was established by the Economic Recovery Tax 
Act of 1981, one of several policy tools put in place in the 1980s to address 
perceived problems in the competitive position of U.S. companies. The credit is 
subject to periodic extensions given its temporary status. It was renewed most 
recently by the Working Families Tax Relief Act of 2004 through 31 December 
2005. The credit is designed to stimulate company R&D over time by reducing 
after-tax costs. Specifically, companies that qualify for the credit can deduct or 
subtract from corporate income taxes an amount equal to 20% of qualified 
research expenses above a base amount. For established companies, the base 
amount depends on historical expenses over a statutory base period relative to 
gross receipts, whereas start-up companies follow other provisions. An 
alternative R&E credit has been available since 1996. This credit has a lower 
base amount and a maximum statutory rate of 3.75%. The alternative credit 
benefits established companies that have smaller annual increases relative to 
their base period. Companies may select only one of these two credits on a 
permanent basis, unless the Internal Revenue Service (IRS) authorises a change. 
Both types of R&E credit include provisions for basic research payments to 
qualified universities or scientific research organisations. In 2001, the latest year 
for which data is available, the R&E credit had a volume of €10.4 billion. 

R&D specific education policy Education policy for research in the US is split among multiple agencies. 
Graduate education in the United States is supported mainly through federal 
grants from the US National Science Foundation (NSF) and the US National 
Institutes of Health (NIH) to faculty researchers, although these agencies also 
offer a relatively lesser amount of fellowship funding for graduate students that 
is separate from the primary research regime.  

R&D specific employment policy no measures known that have a verifiable effect on R&D investment 
Macroeconomic policy Macroeconomic policy has with no doubt great influence on R&D investment in 

the USA. There is no information, however, which particular macroeconomic 
measure affects R&D to which magnitude. 

Human Capital Domain  
Education policy no measures known that have a verifiable effect on R&D investment 

Employment policy no measures known that have a verifiable effect on R&D investment 
Innovation Domain  

Innovation policy generic Innovation policy in the sense of promoting the development and use of new 
technologies is largely covered by R&D policy measures. A typical generic 
innovation policy measure is the NIST MEP (Manufacturing Extension 
Programme). MEP is a nationwide network of not-for-profit centres in nearly 
350 locations, whose purpose is to provide SMEs in manufacturing with the 
services they need to succeed. Centres are funded by federal, state, local and 
private resources to serve manufacturers. There are no hints that MEP 
significantly affects the level of R&D investment. The main effects of MEP refer 
to increases in investment, cost savings and sales. 
At the federal level, there has long been hesitancy to link research and the 
innovation process in private industry, but this seems to have changed recently.. 
The SBIR programme is one example of policies that support such a link. . The 

                                                
1  For tax purposes, R&D expenses are restricted to the somewhat narrower concept of research and 

experimental (R&E) expenditures. Such expenditures are limited to experimental or laboratory 
costs aimed at the development or improvement of a product in connection with the taxpayer's 
business. Furthermore, the R&E tax-credit applies to a subset of R&E expenses based on additional 
statutory requirements. 
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state level sports multiple examples of programmes to foster innovation through 
building new applied research capabilities.  

Innovation policy sectoral Sector specific innovation policy in the sense of promoting the development and 
use of new technologies in a particular sector is largely covered by sector 
specific R&D policy. 

Other policy areas  
Industry policy no measures known that have a verifiable effect on R&D investment 

Trade no measures known that have a verifiable effect on R&D investment 
Defence Defence research accounts for 58% of total federal R&D funding. It is 

distributed through various R&D programmes run by the DoD and DoE. These 
programmes are described above as part of sectoral R&D policies. 

Consumer protection US product liability regulation is sometimes seen as disencouraging innovation 
since it can result in high liability payments for manufacturer in case of non-
functioning or misuse of products, the probability of such may increase with the 
novelty of a product.  

Health and safety Research in Health administered by the NIHs and delivered through their various 
R&D programmes is one of the single most important federal sources for funding 
research in universities and companies. The NIHs programmes are described 
above as part of sectoral R&D policies. 
Another R&D stimulating factor of US health policy is the willingness of health 
insurances to cover high costs for drugs and medical devices. As a result, the 
USA is a highly attractive market for producers of this type of products and a 
primary location for introducing costly innovation into the market. This helps 
near-to-market R&D to be performed in the USA. 

Environment Federal agencies in the field of environmental policy provide funding for R&D 
of about 2b per year, which is 1.6% of total federal R&D spending. 
Environmental R&D programmes are covered above as part of sectoral R&D 
policies. 

Regional development State government policies for strengthening the local economy often include 
R&D related activities, such as cluster programmes for high-tech manufacturing, 
industry-science linkage measures and technology transfer measures (including 
infrastructure provision such as science parks). 

Competition Regulation in the telecommunication and energy sector is sometimes regarded as 
a disincentive to make 

Social security The social security agency runs R&D programmes of about €70m, which is of 
rather limited size compared to other agencies. No other social security no 
measures are known that have a verifiable effect on R&D investment. 
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5. Coherence between main policy objectives and 
priorities, and policy instruments 

 
Policy instruments are very closely linked to objectives and priorities of research 
policy. At the federal level, PART is an instrument that actively supports coherence 
between objectives, priorities and instruments since every programme has to show 
how policy intervention should and does contribute to the intended goals of the 
programme. Programmes that prove to be ineffective or show no results are under 
pressure of budget cuts or termination. 
 
Another source for a high level of coherence comes from to way R&D policy is 
evolving in the USA. Typically, both governmental and independent advisory groups 
analyse challenges and define policy goals which are often communicated to the 
public through special reports and reviews. Recent examples are “Innovate America” 
by the Council of Competitiveness, “America’s Pressing Challenge: Building a 
Stronger Foundation” by the NSF, “Rising above the Gathering Storm” by the 
National Academy of Sciences. Such reports serve as a starting point to derive policy 
recommendations and define policy actions, such as a revision of existing 
instruments, or the introduction of new programmes or regulations, often by 
proposing a new bill. A typical example is the National Innovation Act introduced in 
late 2005 which responses to the National Innovation Initiative Report “Innovate 
America” by the Council of Competitiveness and takes up a large number of concerns 
and proposals contained in the report. 
 
A further reason for a rather high level of coherence may be attributed to the high 
short-term adjustment potential of the US policy making system. Since programmes 
are to be revised each year in the course of the budgeting process, policy can quickly 
response to new priorities and adjust funding levels and structures accordingly.  
 
The decentralised way of policy design and delivery as well as the short-term 
adjustment power may also be the cause for a lack of coherence. For example, the 
R&D tax credit which is an important measure to stimulate increase in private R&D 
investment, is only a temporary measure since its first introduction in the 1980s, and 
was often prolonged for one or two years only. This is likely to counteract to policy 
objective to strengthen long-term oriented R&D by companies. The extension of the 
R&D tax credit for 2006 has been introduced retroactively on December 20, 2006 
only, with a new termination date December 31, 2007. At the same time, the should 
be strengthened through a new credit formula called the Alternative Simplified Credit 
that would be effective January 1, 2007 through December 31, 2007. 
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6. Policy mix instruments and target groups 
 
Table 3 provides a rough synopsis of main target groups of the various R&D 
programmes. Most programmes address both companies and universities, and 
partnerships among both. The NSF basic research grants are primarily targeted at 
universities, and CRADAs are an instrument to be used by governmental research 
laboratories in conjunction with companies. Non R&D performing firms can make 
use of any programme that is targeted at companies, as long as they decide to engage 
in R&D activities. Aside from the R&E tax credit, some federal and state programs 
seek to encourage firms to undertake R&D, e.g. R&D partnership programmes run by 
such states as Maryland and Georgia (Georgia Research Alliance). 
 
A particular characteristic of the R&D policy instruments at the federal level is their 
openness to a wide variety of target groups, i.e. universities and all types of 
enterprises, including start-ups and foreign-owned companies. Consequently, most 
R&D policy instruments theoretically address most or all routes to increase R&D 
expenditures. In practice, many programmes focus on specific routes, however. For 
example, the DoD S&T programme and DARPA have a focus on already R&D 
performing domestic firms and universities (including collaborative R&D among both 
target groups), while funding from NIHs is primarily going to public research 
institutions, private hospitals and established, R&D intensive companies. 
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Table 3: Policy instruments and broad routes to increase R&D investments 
Policy categories  

Policy instruments 
ROUTE 1: 

promote 
establishment of 
new indigenous 

R&D-performing 
firms 

ROUTE 2: 
stimulate greater 
R&D investment 

in R&D-
performing firms 

ROUTE 3: 
stimulate R&D 
investments in 

firms non-
performing R&D 

ROUTE 4: 
attract R&D-

performing firms 
from abroad 

ROUTE 5: 
increasing 

extramural R&D 
carried out in 

cooperation with 
public sector 

ROUTE 6: 
increase R&D in 

public sector 

R&D Domain        
R&D policy 

generic 
NSF basic research grants 
SBIR 
Federal R&D Initiatives 

 
X a) 
X 

 
X a) 
X 

 
(X) a) 

 

 
X a) 
X 

 
 

X 

X 
 

X 
R&D policy 

sectoral 
DARPA 
DoD S&T programme 
National Institute of Health 
NASA 
Department of Energy 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

(X) 
(X) 
(X) 
(X) 
(X) 

X 
X 
X 
X 
X 

(X) 
(X) 
(X) 
(X) 
(X) 

X 
X 
X 
X 
X 

R&D / Innovation 
policy – Linkage  

I/UCRCP (NSF) 
PFI (NSF) 
ERCs (NSF) 
ATP 
SBTT 
CRADAs 
EPSCoR 

X 
X 
X 
X 

X a) 
 

X b) 

X 
X 
X 
X 

X a) 
 

X b) 

(X) 
(X) 
(X) 
(X) 

(X) a) 
 

(X) b) 

X 
X 
X 
X 

X a) 
 

X b) 

X 
X 
X 

(X) 
X 
X 

(X) 

X 
X 
X 
X 
X 
X 

X b) 
R&D / Innovation 

policy – IPR 
IPR regulation X X (X) X X X 

R&D specific 
financial and fiscal 

policy 

R&E tax credit X X X X   

a) Size restriction; b) Restricted to specific regions; X: target group and eligible for funding; (X): no primary target group but eligible for funding 
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7. Balance within R&D policy mix 
 
In order to assess the existing R&D policy mix in the USA with respect to the relative 
importance of the individual measures in place for influencing the nation’s total 
volume of R&D expenditure, one could apply a variety of criteria. Here, the following 
are used: a) overall contribution to increase private R&D expenditures, b) impact on 
specific aspects of the NIS ore R&D performers, c) public attention/attention by 
policy makers, d) volume of public funding involved, and e) beneficiary of a shift in 
public funding. 
 
Combining these criteria in order to derive with an “importance list” of policy 
instruments can only be done in a qualitative way and is highly tentative anyway. 
Table 4 provides a list of R&D policy instruments ranked by their likely relative 
importance for the US R&D system. For producing this list, high attention was paid to 
the volume of the instruments, to their likely leverage effects on private R&D and to 
the long-term impact on strengthening the US research base. 
 

Table 4: Assessment of ‘importance’ of R&D policy instruments 
 

Criteria Instruments Funding a)  
a b c d e 

DoD Development programmes ~45b EUR XX   XX XX 
National Institute of Health 23.2b EUR XX XX X XX XX 
R&E tax credit 11b EUR c) XX  XX XX  
Federal R&D Initiatives 6b EUR b) X XX XX XX XX 
NSF basic grants 3.5b EUR X X X X  
IPR regulation non-financial XX     
NASA 8.6b EUR X X X XX  
Department of Energy 

7.2b EUR X   XX  
DoD Applied R&D programmes 4.9b EUR X  X XX X 
SBIR 1.85b EURd)  X XX X  

DARPA 1.2b EUR  X  X  
ATP 165m EUR  X XX   
SBTT 100m EUR d)  X    
ERCs (NSF) 51m EUR  X    
EPSCoR -  X X   
I/UCRC (NSF) 5m EUR  X    
PFI (NSF) 8m EUR  X    
CRADAs non-financial  X X   
a) All data for 2005. 
b) Programme budget for 2006. 
c) Last available data from 2001. 
d) 2003. 
- No data available. 
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8. Emergence of R&D policy mix 
 
The implementation of R&D programmes is highly decentralised in the USA and in 
the responsibility of each agency. There is no separate Federal R&D budget, but R&D 
budgets are fixed for each federal department and agency separately. There are 
coordinating and oversight mechanisms in the system, including the Office of 
Management and Budget (OMB) and the Office of Science and Technology Policy 
(OSTP) in the Executive Office, Congressional Committees (including the Senate 
Commerce Committee and the House Science Committee), and federal coordinating 
initiatives (such as the Federal Laboratory Consortium, National Nanotechnology 
Initiative).  
 
Nonetheless, there is a tendency for policies and instruments to operate independently 
from each other. What is more, most programmes have to be renewed in a rather 
short-term cycle, often for each fiscal year. This results in high dynamics and short-
term changes in R&D programmes and policy instruments. A number of programmes 
and instruments in place are the result of initiatives of individual congressional 
members, responding to perceived challenges in the US R&D system.  
 
As a consequence of the many actors involved in R&D policy and their diverging 
missions, US research policy has multiple aims, including improved defence, health 
care, agriculture, energy, space exploration, and basic scientific investigation which 
could potentially underpin multiple fields. Agencies such as the NSF, the NIHs, and 
the DoD fund basic research in their thematic areas, and many agencies, especially 
DoE, run their own R&D labs. States also develop their own R&D policies. 
 
The US R&D policy may thus be viewed as a typical example for a bottom-up policy 
approach with decentralised strategic policy making and a relatively low level of 
central co-ordination. The emergence of the current policy mix is thus basically a 
historical one, resulting from decentralised decisions of government Departments and 
Agencies, each following their specific rationale and objectives. The fact that there is 
rather little overlap among R&D policy measures in place (with respect to thematic 
coverage or types of instruments targeting a specific group) does not result from a 
central co-ordination mechanisms, but may rather be viewed as the outcome of a 
complex system of checks and balances, and well-organised lobby groups.  
 
What is more, the US research systems involves a large number of private and semi-
public institutions who all continuously observe and evaluate Federal and State R&D 
funding and research related legislation. Among others, the National Academies, the 
American Association for the Advancement of Science (AAAS) and the Council on 
Competitiveness as well as many sector specific (e.g. industry associations) or 
thematically oriented initiatives (e.g. American Cancer Society) are major players in 
this respect. Their contribution to the debate seems to be strongly considered by 
policy makers, including proposals to re-organise R&D policy and introduce new 
measures. 
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9. Governance of the policy mix 
The US science system is characterised by a large degree of self-governance based on 
checks and balances inherent in the American political system. Proposals from the 
Executive Office of the President are debated by Congress; the President holds veto 
power over Congressionally-passed legislation; and the judicial system reviews 
legislation based on individual disputes. Science also operates under further systems 
of self-governance through the peer review of research proposals and participation by 
industry executives (along with university Presidents and agency heads) in policy 
making, mainly through federal government umbrella councils such as PCAST and 
NSTC (see below) and through private non-profit organisations such as the Council 
on Competitiveness. System wide evaluations primarily occur through the 
performance measurement function, which is incorporated into the budget process in 
the OMB’s “Program Assessment Rating Tool” (PART), although individual 
programmatic evaluations are periodically commissioned as well (see ERAWATCH 
country report USA). 
 
While Federal and State agencies are rather free to pursue their individual policies 
with respect to science, research and development, there are nevertheless a number of 
co-ordinating institutions that contribute to harmonising R&D policy activities to 
some extent.  
 
An important co-ordinating body at the Federal level is the Office of Management 
and Budget (OMB). OMB evaluates the effectiveness of agency programmes, 
policies, and procedures, assesses competing funding demands among agencies, and 
sets funding priorities. OMB ensures that agency reports, rules, testimony, and 
proposed legislation are consistent with the President’s Budget and with 
Administration policies. In addition, OMB oversees and co-ordinates the 
Administration's procurement, financial management, information, and regulatory 
policies. In each of these areas, OMB’s role is to help improve administrative 
management, to develop better performance measures and co-ordinating mechanisms, 
and to reduce any unnecessary burdens on the public. 
 
Another important co-ordination body in US R&D policy is the Office of Science and 
Technology Policy (OSTP). OSTP is located in the Executive Office of the President 
and has a mandate to advise the President and others on the effect of science and 
technology policy on domestic and international affairs. OSTP also acts as an inter-
agency co-ordinating body.  
 
The President’s Council of Advisors on Science and Technology (PCAST) was first 
established in 1990 by President Bush sen., and re-established in 2001 by President 
Bush jun. The organisation follows a tradition of Presidential advisory panels on 
science and technology dating back to Presidents Eisenhower and Truman. Since its 
creation PCAST has been expanded and currently consists of 35 members plus the 
Director of the Office of Science and Technology Policy who serves as the Council's 
Co-Chair. The council members, distinguished individuals appointed by the President, 
are drawn from industry, education, and research institutions, and other non-
governmental organisations  
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The National Science and Technology Council (NSTC) is the principal means within 
the executive branch to co-ordinate science and technology policy across the diverse 
entities in Federal S&T policy. A primary objective of the NSTC is the establishment 
of clear national goals for Federal science and technology investments in a broad 
array of areas spanning virtually all the mission areas of the executive branch. The 
Council prepares research and development strategies that are co-ordinated across 
Federal agencies to form investment packages aimed at accomplishing multiple 
national goals. The work of the NSTC is organised under four primary committees; 
Science, Technology, Environment and Natural Resources and Homeland and 
National Security. 
 
The federal judiciary may review policies in the national research enterprise. State 
and local governments also provide funding for research that impacts their local 
economies. Research is performed by universities, private firms, federal laboratories, 
and other non-profit organisations. Sources of funding for research include the federal 
government, private sector firms, state and local government, and private non-profit 
foundations. The federal government receives policy advice on research from many 
organisations including non-profit research boards such as those of the National 
Academies, the American Association for the Advancement of Science and the 
Council on Competitiveness.  
 
Policy coordination between state and federal governments occurs via interaction 
between state administrators of federal programmes and national associations of 
governors, state legislators, and science and technology programme managers. All 
states have research and innovation strategies and designate agencies or organisations 
to pursue these initiatives. The State Science and Technology Institute (SSTI) is one 
organisation serving as a clearing house and information mechanism for state research 
and innovation activities. 
 



Policy Mix Project Country Review United States 

28 

 

10. Interactions among policy instruments in place 
There are no analyses available on whether and how individual policy instruments 
interact with each other with respect to raising the level of R&D expenditures. Most 
empirical studies that attempt to assess the effects of R&D programmes in the USA 
focus on the programme’s effectiveness such as additionality of public funding to 
private R&D investment, a potential crowding out of private investment by public 
sources, the effects on the formation and duration of research partnerships, and the 
economic benefits from funding in terms of research output and economic 
performance of the funded entity, and spillovers to other actors (see David et al. 2000, 
Klette et al. 2000). Special attention has been paid in this respect to the SBIR 
programme (e.g. Wallsten 2000, Lerner 1999, Gans and Stern 2003, Archibald and 
Finifter 2003, Audretsch et al. 2002), the Advanced Technology Programme (ATP) 
(e.g. Ruegg and Feller 2003, Hall et al. 2001, Jaffe 2002, Mansfield 1996), the 
Manufacturing Extension Partnership Program (e.g. Jarmin 1999) and the R&D tax 
credit (e.g. Hall und van Reenen 2000, Hall 2002). Interaction effects among these 
programmes and between a particular programme and other policy instruments within 
or outside R&D policy have in general not been considered by these evaluations. On 
exemption is Schachtel and Feldman (2000) and Feldman et al. (2000) who 
investigated the effects of ATP on State Technology Programmes, though basically 
on a conceptual level, focussing on the market failures and R&D phases addressed by 
ATP and the various state level programmes. 
 
Confronted with this lack of empirical information on interactions among policy 
instruments that aim at raising the level of R&D investment, one is bound to 
aconceptual discussion of potential interaction effects, based on the following 
reasoning: 
 

- Positive interaction is likely to occur if one programme raises the number and 
capacities of firms that are a target group of another programme. 

- Negative interaction is likely to occur if one programme is substitutive to another, 
and offers more attractive funding conditions than the other. Another source of 
negative interaction will occur when making demand of one programme implies 
raising costs for another programme, without any additional effects of the latter on 
the level of R&D expenditure. A typical example is the interaction between grant 
programmes and tax credits. 

- Neutral interaction is likely to occur in all other circumstances. 
 
Likely positive effects can be expected from programmes that fund research into, and 
development of basic technology on programmes that focus on more applied research. 
Examples for such interactions would be DARPA, DoD S&T, NIHs, NASA or DoE 
research programmes on the one hand, and the Federal Technology Initiatives on the 
other. Positive effects from an increase of the former on SBIR and SBTT are also 
very likely, since the programme volume of the latter will increase with budget 
increases of the former. 
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A further source for positive interaction is the case of the R&E tax credit. Since this 
measure is likely to increase business propensity to spend money for R&D, it could 
enlarge the potential beneficiaries of all other R&D programmes.  
 
Likely negative effects may occur in case of increases in funding for basic research at 
universities, provided that these crowd out resources for more application oriented 
research, including the universities’ willingness to co-operate with industry. On the 
other hand, however, more funding for basic research is likely to generate new 
scientific findings, which later can serve as a base for collaborative research with 
industry, thus having - at least in the longer run - a positive impact. 
 
The role of other policy areas 
 
Despite direct interaction among R&D policy measures, interaction between R&D 
and other policy areas is of particular relevance in the US for understanding the 
effectiveness of R&D programmes, and their effects upon R&D expenditures.  
 
First, macroeconomic policies seem to be of key relevance to the development of 
R&D expenditures in the business enterprise sector. Private R&D in the US has 
shown a marked fluctuation parallel to macroeconomic development. Until 2000, 
private R&D expenditure rose considerably (from 130b in 1994 to 200b in 2000, 
measured in constant year 2000 US-$) followed by a sharp decline in 2001 and 2002 
(down to 186b). Economic recovery afterwards seemed to have spurred R&D 
expenditures again, reaching more than 200b in 2004. This points to a critical role of 
macroeconomic policy, such as fiscal policies and monetary policies. Both are 
strongly oriented towards a business cycle policy, i.e. actively intervening against 
business cycle downturns through lowering interest rates, reducing taxes, stimulating 
private and increasing public demand. 

 
R&D expenditures at federal laboratories and universities has not been affected by the 
macroeconomic cycles, but show a steady increase over the last 25 years, with high 
growth rates of 6 to 8 % (in real terms) between 1998 and 2003. Two other policy 
fields are basically responsible for that: Defence policy, and health policy. In both 
areas, Federal funding has been increased considerably during this period, responding 
to a perceived public need in tackling certain diseases, and to expand defence and 
security capacities. Along with general budget increases in these areas, R&D budgets 
rose, too. Much of the additional research funding resources in the health sector have 
been absorbed by the university sector and the biotechnology industry, while defence 
research seem to have stabilised R&D budgets in some sectors of manufacturing (e.g. 
vehicles, mechanical engineering, aerospace), where cuts in R&D budgets were less 
fierce, or absent, after 2000, compared to a sharp decline in the ICT and software 
sector. 
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