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Executive Summary

The National Institute of Health used to be the source of information quantifying health-related research and development (R&D) expenditures in the U.S. economy. That information was contained in its annual Data Book, last published in 1995. However, there is still a great deal of interest in the expenditures on health-related R&D in the U.S.  Since NIH no longer publishes the Data Book, there is currently no single source that can provide this information. Consequently, the NIH has requested this study to determine the feasibility of again producing data on health-related R&D expenditures. 


The information NIH previously published on health-related R&D expenditures was presented in a table that showed the major funding sources for health-related R&D and the major producers of health-related R&D (the users of the funds). Neither the users nor the performers were generally  identified by individual organization but were categorized in broad groupings. Those groupings were: 1) federal government, 2)  private industry, 3) academic non-profit, 4) other non-profit, 5) other government.  While sometimes the same organizations are both the source of the funds and the users, more frequently the sources of funding for the R&D differ from the organizations producing the R&D. 

 
Information to replicate the previous tables on health-related R&D and fully quantify all the sources and performers of health-related R&D are not currently available without some original data collection. However, combining data from various annual surveys of the National Science Foundation (NSF), and data from some private data sources, such as the Foundation Center’s database on grants, and annual reports of organizations, such as the American Cancer Society, can provide a basis for estimating many  of the components of such a table.  If that information is combined with  information from a survey of Federal Government funded and performed health-related R&D, that NIH has frequently funded in the past, most of the information to produce a full accounting of health-related R&D is available. Although one potentially significant source of information would still be missing, state and local government funding and performance of health-related R&D. State government information could be collected through an annual survey process but might also be collected through a less frequent survey and estimated for the intervening years. The potential data sources for each major category of data are summarized in Table A of this report on page 12.

Interest in health-related  research and development is likely to continue, given the growing importance of health-care in the national economy and in the government’s expenditures. It would be useful for NIH to give serious consideration to reestablishing  its collection and public dissemination of this information to interested parties.  The most costly activities in this process would require:

· NIH to continue funding the annual survey that collects information on the  Federal Government’s funding of health-related R&D and the intramural performance of health-related R&D;

· Either a contractor or an NIH employee to collect from the data sources identified  the information on  health-related R&D and make the estimates necessary to allocate each to the appropriate category of “source” or “performer”;

· NIH to consider funding or assisting in the funding of health-related R&D from state and local government sources. NSF is currently giving consideration to a survey of State Government R&D and it is possible that the timing would be such that NIH could co-sponsor such a survey rather than bear the cost alone.

Rough estimates of producing the information annually without the state and local government portion total roughly $60,000. However, the first-time cost of producing such estimates and documenting the methodology would be higher, closer to $100,000.

Introduction and Background


Estimates of health care related R&D were at one time published in the NIH Data Book. The NIH Data Book was last published in 1995 and included estimates of health-related R&D data through 1993 or, in some cases, projected through 1994.  At that time health-related R&D spending was estimated at $31 billion in 1993 and $33 billion in 1994. There is still interest in the levels of R&D expenditures related to health care; however, there is no ongoing project to estimate national expenditures in that area.
  Since that last time the Data Book was published, the level of health-related R&D spending was estimated once, by John Jankowski of NSF, in a paper prepared for a conference.
   In that paper, the lower bound of health and medical related R&D expenditures was estimated at $27 billion in 1996 and $33 billion in 1998.

 This project was to determine the feasibility of collecting publishable annual data on health-related R&D similar to that shown in Tables 1-5 of the NIH Data Book.  The major table of interest in that report is Table 2. That table shows health-related R&D expenditures broken down by the sources of funds for that R&D and the performers of that R&D.
   It has not been possible to replicate that table nor does it appear possible to find all the data sources to produce a new version of that table. However, it is possible to determine most of the major components of that table.  

This report is broken down into three major sections. The first section provides a general summary of the data needed for each row of the NIH Data Book’s Table 2 and discusses the most likely sources of information for each category.  All of the information in this section is summarized in Table A. The second major section discusses some general issues related to differences in definitions and other problems related to collecting R&D data.  The major definitions of “research and development” used by the major data sources  presented in the first section are summarized in Table B1 and the major definitions of “health related” are summarized in Table B2. The final section discusses the cost issues related to producing annual estimates of health-related R&D similar to those produced  for the NIH Data Book. 

Major Sources of Funds and Performers of R&D

The information presented in the NIH Data Book’s Table 2 was broken down into two major categories: sources of funding for health-related R&D and performers of health-related R&D.  Funds for R&D come primarily from the federal government and private industry. However, state and local governments, nonprofit foundations and agencies, and academic institutions may also provide funds.
   The funding organization is frequently not the same as the organization performing the R&D work. Consequently, it is useful to have both the sources and performers of R&D by organizational group in order to get a complete picture.


The main performers of health-related R&D are the federal government, private industry, and nonprofit organizations (primarily higher education academic institutions.)  Of those groups, industry and academic institutions perform the majority of the research.  Table 2 shows an estimate for foreign performed health-related R&D as well.
  


Potential data sources for each of the “source of funds” and “performers” categories presented in the NIH Data Book’s Table 2 have been investigated. The following subsections discuss the data that could be used to produce similar estimates. These data sources are then summarized on Table A at the end of this section of the paper.

National Science Foundation Information


The major source of general information about R&D funding is the National Science Foundation's R&D surveys. The NSF finances four main R&D surveys. Those are: Research and Development in Industry, Academic Research and Development Expenditures, Federal Funds for Research and Development, and Survey of R&D Funding & Performance by Nonprofit Organizations. 
 NSF's R&D surveys provide a relatively consistent definition of R&D since the NSF is interested in aggregating its information across surveys.  Unfortunately, because NSF is mostly focused on generating a good estimate of overall R&D, it does not always provide the level of industry breakdown that would be most useful in making the best estimate of health-related R&D by both sources of funds and performers of the research.  Another complication in using these data comes about because companies are assigned to industries based on its overall payroll breakdown (if it is a multi-industry company it is assigned to the industry to which the largest proportion of its payroll belongs.) This could potentially mean that the R&D work being performed is not directly related to the industry into which it is classified. Finally, the NSF surveys do not provide a consistent set of categories to classify the type of R&D being done. Industry surveys are shown by industrial classification while the academic surveys are shown by major fields of study.


The NSF survey is designed to collect information about  R&D performed in the United States although the survey does ask questions about R&D that is performed by companies at their overseas affiliates as well.  As was mentioned above, the data are classified according to the industrial classification code of the company. The most likely industry groupings to use as a proxy for health-related R&D would be “pharmaceuticals and medicines,” “medical equipment and supplies,” and “health care services.” Although there is reason to believe that at least part of the category “scientific R&D services” should also be consolidated into the health-related statistics. From the academic surveys the fields of study that are the most likely ones to include are: “biological sciences (excluding environmental)”,  “medical sciences”, “biomedical and medical engineering”, and possibly  “life sciences, not elsewhere classified.”


The NSF industry survey is primarily focused on industry performers of R&D and how they obtain funding. While private industry does fund some R&D performed by academic institutions and nonprofits, the NSF industry survey is not designed to determine the level of funding provided by industry to those performers.  That information would have to be obtained from the academic survey and possibly nonprofit data sources.

The NSF produces annual data estimates for industry R&D by sources of funds and performers of the research and for expenditures by academic institutions for R&D.  Currently, the latest complete data set for industry R&D is for calendar year 2001, although the detailed 2001 data has not yet been published.
 The latest estimate of academic expenditures on R&D that have been published are for FY2001.
  These data are public use data and could be used by NIH by showing the source as the NSF.

Sources of Information on Federal Funding and Performance of R&D


Federal funding of R&D is collected by the NSF in its Federal Funds for Research and Development.  However, a more specific accounting of Federal obligations for health-related R&D is done in a separate survey funded by NIH and most recently conducted by the QRC Division of Macro International. These two sources do overlap a somewhat but the NIH source includes information from agencies that are not included in the NSF's breakdown of Federal obligations for R&D.  Because of its more specific focus, the NIH data would be the better source for this purpose. Federal performance of health-related R&D can also be determined from the study done for NIH because it has the breakdown between intramural and extramural funding. The intramural funding is for research that takes place within the federal government.  The most recently available data from the survey funded by NIH is FY2002.  The annual cost to NIH of funding this survey would seem to be approximately $30,000. This is more fully explained in Section 3 of the paper covering the cost estimates.

There is a Lack of Good Information on State and Local Government R&D 

There does not appear to be a consistent source of R&D data funded or performed by state and local governments. The NSF overview, What is the State Government Role in the R&D Enterprise, discusses and compares the most recently collected data on the subject.
  The data discussed stem from two sources. The first is the results of surveys NSF conducted of state agency R&D expenditures and published in 1967, 1979 and 1990.
  The second is a Battelle Memorial Institute and the State Science and Technology Institute survey of state-financed R&D expenditures that was published in 1998 and contained data for 1995-96.
 Neither of these sources provides an ongoing source for these data. JPC has not located any other source of consolidated data on research funding by state and local governments. Based on the past surveys, states do provide funds for health-related R&D, primarily to academic institutions. NSF states in a recent report that  "R&D performed by state and local governments exists, but it has represented too small a share of the total to be worth tabulating in the R&D statistics."
 While it might be possible to create an estimate for the state and local government sector by  benchmarking to the expenditures for health-related R&D noted in the Battelle /SSTI survey, the appropriate proxy for determining the rate of change for such totals is not obvious unless a new survey is conducted.  A more complete discussion of possible avenues to explore for collecting this information is available in Section 3 of this paper covering the cost estimates.

Sources of Information on Nonprofit Funding and Performance of R&D


Since the NSF does not collect R&D information about nonprofit organizations on a regular basis, other sources of information need to be located for this sector. It is important to try to include this sector because the NSF estimated that in 1997 over half of R&D expenditures by nonprofit organizations were made in the medical and health sciences fields. One main source for the nonprofit data is The Foundation Center.
  The Foundation Center describes itself as “the nation's leading authority on philanthropy and is dedicated to serving grantseekers, grantmakers, researchers, policymakers, the media, and the general public.” It was founded in 1956 and its mission is to support and improve philanthropy by promoting public understanding of the field and helping grantseekers succeed by collecting, organizing, and communicating information on U.S. philanthropy. The Foundation Center publishes the value of grants made for medical research for each year, although it is doubtful the money is always spent in that same year.
  It also details the top 50 institutions awarding those grants and the top 50 institutions receiving those grants. The top 50 awarding institutions made up about 90 percent of the estimated total grant expenditures for medical research in 2001. The top 50 receiving institutions made up slightly less that 80 percent.  To most effectively use these data would probably require at least a special tabulation of the recipients of the grants. This would allow a bifurcation of the nonprofit academic institutions receiving the grants and the academic institutions receiving the grants.  The Foundation Center’s data could either be obtained by requesting special tabulations of its grants data at a cost of approximately $250 per special tabulation, or acquiring access to its database and doing ones own tabulations. Access to the complete database costs approximately $150 per month.

 
The Foundation Center does not cover all private foundations, its chosen area of focus, and does not include in its database certain other types of nonprofits that might be funding or performing health-related research.  Public nonprofits, such as the American Cancer Society or the Red Cross, are generally not included in the Foundation Center's statistics. One method of identifying major public nonprofits related to health care is through The National Health Council.
  The National Health Council identifies its mission as follows:  “to promote the health of all people by advancing the voluntary health movement. This movement is driven by volunteers who as individuals, families, and communities work together toward the prevention, treatment, and cure of disease and disability.” It has about 115 member organizations, many of which are Voluntary Health Agencies (VHAs) and it has consolidated some information about research expenditures by a group of the 40 largest of those. The most recent year of data available is 2000.  While this group seems to produce this report periodically, it has been unable to provide copies of prior reports and does not seem to have a regular time schedule for producing these estimates.  Consequently, it is doubtful this group could be considered to be a consistent source for this information. However, public charities are required to maintain public annual reports on the use of their funds since they are soliciting funds from the public. Consequently, the annual reports of the individual members of this group could be examined to produce this information and the National Health Council provides links to its member organizations. The Internal Revenue Service’s database of charitable organizations might also provide a listing of public charities in the health field whose public documentation could be checked for information on research funding. The IRS’ statistics are discussed further below.

The Howard Hughes Medical Institute also does not appear to be included in the Foundation's statistics. Since it is one of the larger nonprofit providers of funds for health-related R&D, it does need to be included in the estimates and was shown as a separate line item in the original Table 2. The Howard Hughes Institute publishes annual reports at its web site that indicate its expenditures for medical research. There may also be other Medical Research Organizations (MROs) such as Howard Hughes Medical Institute that do not fall within the Foundation Center’s statistical overview. JPC has not located a source of information that provides a complete listing of MROs that could be easily cross checked against the Foundation Center’s listings or against other data sources. However,  MROs are a designation applied by the Internal Revenue Service.  In the IRS’ database of charitable organizations, it may be possible to generate a listing of such organizations based on a sort of the foundation and activity codes that are generated for each record.
 While this would not identify the needed information about research expenditures or performance, such a list of organizations could then be checked against other source data to determine if data needed to be collected directly or was already included in other sources.

The IRS’ list of Exempt Organizations and the annual reports of most charitable groups are available free of charge. However, the use of that information for this purpose would require someone to spend the time to collect the information from the different organizations and consolidate it. To the extent that the list of performers of R&D would need to be augmented with this information, time would also have to be spent searching the public records of these organizations to determine the organizations to whom grants were provided.

Hospitals related to academic institutions are a major gray area in the R&D statistics and one that would have to be treated carefully in this endeavor. Those hospitals whose budgets are included in the overall operating budgets of the university to which they are affiliated are included in NSF's academic survey (approximately 50 hospitals fall in this group.) Data on the other university affiliated hospitals would need to be estimated from a source of nonprofit data since the NSF does not include those hospitals in their academic sampling frame. Unfortunately, organizations such as the Association of American Medical Colleges and the Association of American Universities do not seem to do original data collection on R&D expenditures among their members. The National Center for Education Statistics’ IPEDS survey may provide some assistance in this area since it does identify some of the expenditures for hospitals separately from other university expenditures. There are several possible sources of data on this group but careful attention would have to be paid so as not to double-count or skip hospitals falling into this category.

Another organization that falls in a gray area of the classification system supplied in Table 2 of the Data Book is Health Research, Inc.
 This is a not-for-profit corporation affiliated with the New York Department of Health whose mission is to assist the NYDOH to solicit and administer financial support for the NYDOH projects. Since this organization does not appear to fall under the official definition of a private foundation, it is unlikely that it is included in the Foundation Center's statistics. However, information about this organization is difficult to obtain. Consequently, it may be missed in producing annual estimates of health-related R&D.  The greatest potential for overlapping data or for missing a major contributor or performer of health-related R&D comes in the nonprofit area.


Table A presents the major categories of sources and performers of health R&D as shown in the Data Book's Table 2. Next to each category is the possible source of data identified to provide the expenditure total for that category.

Table A:  Summary of  the Major Categories of Health-Related R&D and the Potential Sources of Data  for Each

	The Heading for Each Row of Table 2 in the NIH Data Book
	Most likely source of data

	Sources of Funds for Health-Related R&D
	

	Federal Government
	Federal obligations for Health R&D, Table A (Source of funds), OD/OER/ORA. Information most recently collected by the QRC Division of Macro International with funding from NIH. The latest year of information is generally available on the NSF’s web site.

	State & Local Government
	No consistent data source located

	Industry
	NSF Industry Survey. The industry funding of industry research is best estimated using the table on  nonfederal sources of funds from this survey and  combining the categories on  "pharmaceuticals and medicines", "medical equipment and supplies", and "health care services".

Industry funding of academic research is not perfectly identifiable but it is some proportion of the nonfederal sources of funds from the NSF Survey of Academic R&D Expenditures for the following categories: "biological sciences", "medical sciences", "bioengineering/biomedical", and possibly  "other life sciences."  

No consistent source of data has been identified for direct industry funding of health-related R&D to nonacademic nonprofit institutions. Industry funding that is funneled through industry private foundations would be included in the Foundation Center’s database.

	Private nonprofit foundations
	Grants for medical research by the private and community foundations in the Foundation Center database. www.fdncenter.org

	Private nonprofit voluntary health agencies (and other public health-related charities)
	Research funds as reported by the individual health agencies in their annual reports. The National Health Council provides a summary listing of the largest of the voluntary health agencies.  The IRS would also have a listing of such agencies in its database of Exempt Organizations (www.irs.gov) but that would only identify the agency, it would not provide information about its health-related R&D research funding.

	Howard Hughes Medical Institute (and possibly other MROs)
	Annual report  from www.hhmi.org/about/a620.html.   The category used in Table 2 of the Data Book corresponds to what is referred to as HHMI’s MRO-qualified (where MRO stands for Medical Research Organizations) expenditures. This appears to be an IRS definition related to this particular tax category of funding institution. There may be other MROs that are not covered by the other sources of data listed here. It should be possible to identify those organizations from the IRS’ database of Exempt Organizations but the information about their expenditures would have to be collected from their public documents and not IRS data.

	Private nonprofit other sources
	The source and definition of this line item has not been identified. Academic institutions do provide some of their own funds for  R&D performed by academic institutions and could be one category  included in this group.  Those funds may be allocatable based on the NSF’s Survey of Academic R&D Expenditures.  This category could possibly include foreign sources of funds provided to U.S. organizations performing R&D for example. While certain foreign foundations have been identified, a general source for such information does not seem to be available.

	Performers of Health-Related R&D
	

	Federal Government
	Federal Obligations for Health R&D, Table B (by Performer), Intramural Federal obligations, OD/OER/ORA. (see reference above).

	State & Local Government
	No consistent data source located except for Federal Funds that are used for R&D performed by state and local government as shown on Federal Obligations for Health R&D, Table B

	Industry
	NSF Industry Survey. The table showing all funding sources should be used and the following categories combined "pharmaceuticals and medicines", "medical equipment and supplies", "health care services". Some portion of the “scientific R&D services” should also be included although identifying what proportion of this is health-related may be difficult.  



	Private nonprofit higher education
	NSF Survey of Academic R&D Expenditures from all funding sources combining  "biological sciences", "medical sciences", "bioengineering/biomedical", and possibly using "other life sciences" categories

	Private nonprofit other (than academic)
	Some estimate of this category could be made from a combination of sources but it is unlikely to be complete. The total of grants to institutions that receive funds for medical research from private foundations can be identified from the Foundation Center's data. However, the academic institutions (with the possible exception of certain medical schools) would have to be removed to prevent double counting.  Voluntary health agencies generally do no identify the amount of funds going to individual institutions. Consequently, it probably would not be possible to determine that total with any certainty. It would probably be better to use determine a benchmark amount for this group from NSF's last survey of nonprofit institutions and then use these other sources to estimate its possible growth.

	Foreign
	NSF Industry Survey reports R&D performed by foreign affiliates of U.S. companies. That was the source of this line item in the NIH Data Book.


Definitional Differences and Other Issues in Collecting R&D data


To produce an all encompassing measure of health-related R&D one must: 1) determine the definition of R&D; 2) determine the definition of what constitutes R&D related to health; 3) determine if the multiple sources overlap each other in any major way or if there are any major gaps in the data; and 4) attempt to get a consistent breakdown between the sources of the funds and performers of the research. 

Funds for research and development come from several different sources and are used by a broad array of entities. This makes collecting data on the amount of funds provided for R&D expenditures and the amount of funds expended for R&D work very difficult.  While the total amount provided and the total amount expended must be equal, the wide array of data sources make it difficult to produce separate estimates of sources and performers of R&D that are equal. 

There are some other issues that add to the difficulties of using these multiple data sources. These must be kept in mind when assessing the data from each source. The first is that there may be a "middle man" between the originator of the funds and the final performer of the research. In some cases that may be a state government who is funneling Federal funds to researchers in academia. (The most recent information on state R&D funding indicated about 9 percent of state funds came from Federal sources in 1995.)  An additional source of confusion is that any single performer of R&D work may be obtaining its funds from a variety of sources, potentially both public and private. 

  There are also some problems with creating a consistent time series of these data. Those problems include a change in the classification of industries due to the switch from the Standard Industrial Classification (SIC) system to the North American Industrial Classification System (NAICS).  Since industry R&D data are reported using these industrial classification systems, they are not entirely consistent before and after 1997 when the NAICS classification was first used by NSF. Other changes in how data have been reported by the NSF include the data on the Federally Funded Research and Development Centers. Information on these are now included in the NSF survey of academic institutions but previously were included in several different surveys depending on the type of organization that was administering them. Some of these are focused on health-related research.

There is an additional problem that may subtly influence the trend in these numbers.  A shift in the way R&D work has been performed over time means that increasingly work performed by industry is not necessarily being performed in-house.  As the share of in-house R&D changes over time, there may be a shift from the categories that seem to be clearly health care related categories (such as pharmaceuticals, medical services, and medical equipment) into more generalized categories such as general scientific R&D.
  This shift makes it  more difficult to match the sources and the uses of funds.  Even if the health care related industries are still providing the funds, the performers may not necessarily show up in the industry classifications most directly related to health care. The quinquennial census data do provide some information about R&D work by type that might be used to estimate how important an issue this would be but would not necessarily provide a method of resolving the issue.

Definitions of R&D and Health-related


The NIH Data Book provided the following definition of health R&D.  "Health R&D denotes biomedical, health services and other health-related R&D projects, resources, and general support, but no training or construction."  The goal in collecting the information from all the different data sources would be to find the categories that best matched this general definition. 

The potential data sources identified for this project do not all have the same definition of health R&D. Table B1 provides the definition of “research” or “research and development” used by each of the major sources of information that have been located. Table B2 provides the definition of what  might constitute “health-related” or “medical” categories. These categories are the ones that would most likely be used to create the overall totals.

The NSF's broad definition of R&D is "creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications."
  NSF's surveys focus on basic and applied research including the design and development of new products and processes and the enhancement of existing products and processes.  


The definition of "health related"  depends on the source of the information. In the industry survey, health-related R&D must be assessed by industry classification (either SIC or NAICS depending on the year).  The NAICS industry breakdowns in the current industry R&D survey provides information on  "pharmaceuticals and medicines",  "medical equipment and supplies", and " health care services". These categories would all seem reasonable ones to include in an estimate of health-related R&D. Unfortunately, there is also a category called "scientific R&D services."  Since a significant amount of R&D work is contracted out, it is likely that there is health-related R&D included in this category that cannot be identified separately. NSF has informed us that there are no unpublished data at a finer level of industry classification for this survey and that any estimates would need to be done using the published data.
 


Health-related R&D for the Federal government data appear to be funds obligated by agencies related to health care. Those include NIH, and other Health and Human Services groups such as CDC.  


Academic R&D statistics are not classified on the basis of the industrial classification system. Consequently, the R&D expenditures that are related to health must be determined using a classification system more related to academic disciplines. The most likely  subcategories from the NSF's academic survey that should be included in health-related R&D would be "medical sciences", "bioengineering/biomedical", and  "biological sciences".
 The final definition would depend on how broad a definition of health sciences one would want to use. 


The Foundation Center has a classification entitled "medical research". This would seem to be the closest category  to health-related R&D that is in its lexicon. The Foundation Center's statistics include some broader health-related categories as well. However, those may or may not be used for research and development. Those categories include "general and rehabilitative health funding". This category includes the following subcategories: 1) policy, management and information; 2) hospitals and medicare; 3) reproductive health care; 4) public health; and 5) other.  In addition to that general grouping there are separate categories for "specific diseases", and "mental health".  The "medical research" category seems the most likely match for R&D although there may be some R&D expenditures being funded through the "specific diseases" category as well.  A detailed breakdown of health-related R&D expenditures by the public nonprofit agencies does not seem possible. However, it seems reasonable to assume that these charities would primarily fund research related to their primary mission.

Table B1: Definition of R&D used by Various Potential Data Sources

	TERM
	ORGANIZATION
	DEFINITION

	Health R&D
	NIH Data Book


	Health R&D denotes biomedical, health services, and other health-related R&D projects, resources, and general support but no training or construction.



	Research and Development (R&D)
	NSF
	R&D is defined as “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of this knowledge to devise new applications.” 

R&D includes basic and applied research in the sciences and engineering: it also includes design and development of new products and processes and enhancement of existing products and processes. R&D includes activities carried on by persons trained, either formally or by experience, in the physical sciences such as chemistry and physics, the biological sciences such as medicine, and engineering, and computer science. 

   1) Basic research: a planned search for new knowledge

   2) Applied research: apply existing knowledge to problems involved in

        the creation of a new product of process

   3) Development: apply existing knowledge to problems involved in the 

       improvement of a present product of process



	Medical Research
	The Foundation Center
	Medical Research includes institutes and activities that aim to advance knowledge about specific diseases, disorders or medical disciplines. Includes research to arrest or cure diseases of disorders. The "medical research grants" includes grants for research related to specific diseases but excludes grants for the treatment and prevention of specific diseases.



	Medical Research
	Howard Hughes Medical Institute


	N/A

	Research


	National Health Council


	Awards or grants-in-aid to support scientific studies or investigations plus all other costs or expenses incurred while conduction and program in which new knowledge is being sought to find causes, cures, and prevention for specific diseases or health problems. 

	Intramural Performers
	NSF
	Intramural performers are the agencies of the Federal Government. Their work is carried on directly by agency personnel. Obligations reported under this category are for activities performed or to be performed by the reporting agency itself, or represent funds that the agency transfers to another Federal agency for performance of work as long as the ultimate performer is that agency or any Federal agency. If the ultimate performer is not a Federal agency, the funds so transferred are reported by the transferring agency under the appropriate extramural performer category (universities and colleges, other nonprofit institutions, or industrial firms).


	Extramural Performers
	NSF
	Extramural performers are organizations outside the Federal sector that perform R&D with Federal funds under contract, grant, or cooperative agreement. Only those costs associated with actual R&D performance are reported, but these costs would include costs of materials and supplies to carry out R&D activities. Note, however, that the costs of off-the-shelf supplies and equipment procured from extramural suppliers that are required to support the intramural research and development should be considered as part of the costs of intramural performers, and not as part of the costs of extramural performance. Extramural performers are identified as follows: industrial firms, universities and colleges, other nonprofit institutions, Federally Funded Research and Development Centers (FFRDCs), state and local governments, foreign performers, and private individuals. 




Sources: NIH Data Book 1994, National Science Foundation (http://www.nsf.gov), and The Foundation Center (http://fdncenter.org)
Table B2: Definitions Health-related Fields that are Used in Various Potential Data Sources 
	NSF: Fields of Science and Engineering

	Biological Sciences (excluding environmental)
	Allergies and immunology; anatomy; bacteriology; biochemistry; biogeography; biology; biometry and biostatistics; biophysics; biotechnology; botany; cell biology; ecology; entomology and parasitology; epidemiology; foods and nutrition studies; genetics; medical anatomy; medical biochemistry; medical immunology; medical microbiology; medical pathology; medical physiology; medical toxicology; microbiology; neuroscience (biological); nutrition; pathology, human and animal; pharmacology, human and animal; physical anthropology; physiology, human and animal; virology; zoology; other biological, n.e.c.


	Medical Sciences
	Anesthesiology; cardiology; colon and rectal surgery; dental/oral surgery; dentistry; dermatology; family medicine; gastroenterology; general surgery; geriatric medicine; hematology; internal medicine; neonatal-perinatal medicine; neurological surgery; neurology; nuclear medicine; nuclear radiology; nursing psychiatry/mental health; obstetrics and gynecology; oncology; ophthalmology; optometry; orthopedics/orthopedic surgery; osteopathic medicine; otolaryngology; pathology; pediatrics; pharmacology; pharmacy; physical and rehabilitative medicine; plastic surgery; podiatry; preventive medicine; psychiatry; public health; radiation biology/radiobiology; radiology; surgery; thoracic surgery; urology; veterinary medicine; other medical, n.e.c.


	Life Sciences, n.e.c.
	Administrative services; allied health, other; communication disorders; gerontology; health and medical services; health Professions and related services; medical laboratory sciences and services; midwifery; nursing; nursing technologies; occupational therapy; physical therapy; rehabilitation/therapeutic services



	Biomedical/Medical Engineering
	Applying mathematical and scientific principles to the design, development and operational evaluation of biological and health systems and products such as integrated biological systems, instrumentation, medical information systems, artificial organs and prostheses, and health management and care delivery systems.


	Biotechnology


	The use of data and techniques of science and engineering for the study of and solution of problems concerning living organisms, as well as parts, products, and models thereof, to alter living or non-living materials. Includes area such as drugs, vaccines, hormones such as insulin, “gene therapy” techniques, diagnostic products, genetically altered plants and animals, pesticides and other agricultural chemicals, catalysts, organic and inorganic industrial chemicals, enzymes for food production and waste disposal, paints and adhesive, and other products developed using metabolic engineering (altering the metabolism of cells or organisms) and proteins engineering (altering proteins to improve stability, specificity and efficiency of function). 



	NSF Industry (NAICS) Classifications

	Health Care Services
	1) ambulatory health care services such as offices of health practitioners and medical laboratories and centers for outpatient care; 2) hospitals; and 3) nursing and residential care facilities.

	Medical Equipment and Supplies
	Manufacturing of medical equipment and supplies such as: laboratory apparatus and furniture, surgical and medical instruments, surgical appliances and supplies, dental equipment and supplies, orthodontic goods, dentures, and orthodontic appliances.

	Pharmaceuticals and Medicines


	1) manufacturing biological and medicinal products; 2) processing botanical drugs and herbs; 3) isolating active medicinal principals from botanical drugs and herbs; and 4) manufacturing pharmaceutical products intended for internal and external consumption in such forms as ampoules, tablets, capsules, vials, ointments,  powders, solutions, and suspensions.


	The Foundation Center

	Medical Research
	Includes general medical research, birth defects & genetic diseases, cancer research, diseases of specific organ research, nerve, muscle & bone diseases research, allergy-related diseases research, specifically named diseases research (e.g. AIDS, Alzheimer, autism), medical disciplines research (e.g. biomedical & bioengineering, neurology & neuroscience, surgical) , and other medical research.




Sources: National Science Foundation (http://www.nsf.gov) and The Foundation Center (http://fdncenter.org)

Availability of Data to Replicate the Other Tables of Interest from  the Data Book

The health-related R&D data that appear in the other tables of interest from the Data Book are mostly from sources identified for Table 2. The one exception is Table 1 which shows "Total Health Costs" and "Total R&D" as well as the health R&D total that appears on Table 2.  "Total Health Costs" is produced by Centers for Medicare and Medicaid Services (CMS, formerly known as HCFA) in its annual estimate of National Health Expenditures. Currently, the most recent historical information available is for 2001; however, CMS does project these numbers for the ten years following the most recent historical year. Consequently, an estimate for this line item is readily available (see http://cms.hhs.gov/statistics/nhe/projections-2002/t1.asp for the most recent projections.)


The Total R&D line on Table 1 is estimated by NSF in its reports on "National Patterns of R&D Resources." Currently, the latest estimate available is a preliminary number for 2002.


Tables 3 through 5 in the Data Book focused mostly on details for Federal Government health-related R&D expenditures.  These data can be produced from the data already available to NSF.

Summary of Estimated Costs for  Producing the Health-Related R&D Statistics


To produce the basic R&D tables from the NIH Data Book requires collecting the data on each category of  “sources” and “performers” from the sources of information identified above, filling in the missing information either by new data collection or by interpolation, and balancing the two sides of the balance sheet to  produce the most accurate estimate of health-related R&D.

Data Acquisition Costs


As was mentioned earlier, the data from the NSF are published annually and would not require a payment by the NIH to obtain them.  Those data cover industry-performed R&D, foreign-performed R&D that is funded by industry, and university-performed R&D. Some information on the sources of R&D funding can also be obtained from NSF such as industry funding of industry performed R&D. While NSF also publishes total industry funding of academic R&D, the information is not sufficient to determine industry funding of health-related R&D. That would probably require   somewhat arbitrary allocations be done although it is possible that interpolators may be found that would improve their accuracy. The same problem occurs for nonprofit funding of academic R&D, the cross-tabbed data are not detailed enough to determine how much of health-related R&D comes from nonprofit sources. 

The cost of acquiring the nonprofit data would be relatively small. The voluntary health agencies and the Howard Hughes Medical Institute provide annual reports that provide information on how their funds are disbursed and to whom.
 Those reports are generally provided without cost.  The Foundation Center’s data could either be obtained by requesting special tabulations of its grants data at a cost of approximately $250 per special tabulation or acquiring access to its database and doing ones own tabulations. Access to the complete database costs approximately $150 per month.

Collection of the other non-NSF data will be more costly. The Federal Government obligations for health-related R&D have most recently been collected by the QRC Division of Macro International using a computer-assisted survey technique. Based on information from the government’s technical representative most familiar with this project, the current software needs upgrading for the longer-term continuation of the data collection. The approximate cost of data collection using the old software is $28,000 and the cost of data collection plus the software update is about $40,000.  Presumably once the software is updated it can be used for several years of data collection. Consequently, the on-going cost of data collection is approximately $30,000. 

Annual collection of data on state and local government’s expenditures on health-related R&D or performance of such R&D could be the most expensive part of this process. Since there is no current data source for this, it would either require a survey or require an investigation of very detailed state budget documents.  Since minimal R&D funding comes from local governments, these efforts could focus on the states; however, either method would be an expensive process.  However, NSF is currently giving thought to funding a new survey on state R&D expenditures that could be used as a benchmark for future state estimates. NSF has shown  interest in  possibly having NIH participate in the funding and content of that survey. 

A benchmark survey would provide a starting point for data estimation in this area. Annual estimates would require an annual survey or use of detailed budget documents to indicate changes in the expenditure levels.  The former is likely to be quite expensive. The last survey to collect state R&D information was done by the Battelle Memorial Institute and the State Science and Technology Institute for the year 1995. That survey was focused on collecting all state-funded R&D expenditures, not just health-related ones. While a focus on health-related R&D would reduce the scope of the survey somewhat, it would not reduce it significantly. To be complete it should cover all 50 states and would probably require several contacts per state.
   

The Battelle/SSTI survey was funded by a grant of over $100,000 and SSTI estimated that it would cost at least twice that to do it again.  A small survey might provide partial information about state funds for R&D as well as identifying the problems with conducting a full-scale survey.  A Lasker Foundation study using the Battelle/SSTI survey data determined that ten states accounted for almost 70 percent of health-related R&D funding in 1995. Those states were: Texas, California, New York, Florida, North Carolina, Georgia, Pennsylvania, Illinois, Ohio, and Nebraska.
  A small survey could either focus on these ten states or focus on the top states in this group plus a small random sample of other states. 
 The cost of such a survey would depend on its scope. 

 Another alternative that could be investigated is whether the current system used by the Government Division at the Census Bureau could be used to collect this information. For state governments, the Census Bureau extracts the information they require for their databases from state government public budget and finance documents.
  Information on state expenditures for health-related R&D may be available in these documents. However, finding the information would be a time consuming investigation to locate the exact documents for each state that would have the information. 
 

  The goal of any survey would be to determine total health-related R&D expenditures by the state (excluding federal funding obtained by the state) and determine to whom it is disbursed. This would include determining if the funds go to the state university system, private university system, state hospital system, some other state agency that performs the R&D, or if funds are disbursed for industry-performed R&D. It may be possible to make a partial estimate of state funding from NSF’s academic survey. As with the industry and nonprofit funding mentioned above, it is not possible to determine an amount that is being used to fund health-related R&D but an allocation procedure might be used to makes estimates of that funding.

Other Costs

In addition to costs associated with simply acquiring the data, there would be additional costs associated with either a staff member or a contractor in making decisions about precise scope of the data, collecting the data, determining gaps and overlaps in the sources, and finally producing a balanced set of source and performer R&D estimates. Some of these costs would be ongoing costs, others would be less frequent. The first estimates would be the most costly. 

First-time costs would cover the establishment and documentation of the general methodology to be followed, the costs associated with establishing the contacts with other organizations and determining the problems with combining unlike data sets. Specific activities would include: making decisions about which subgroups of available data best represent health-related activities, determining which data sources could be used as complete estimates and which might be better used as interpolators for benchmark estimates, and determining the gaps in the data sources and the possible overlaps in the data sources.  The gaps and overlaps would probably have to be done at a relatively detailed level, probably using the IRS’ information on Exempt Organizations.  Possible interpolators for breaking down health-related R&D performed by academic institutions by the type of funding organization would have to be investigated. Finally, once the data has been collected decisions would have to be made about balancing the sources information against the performers information and determining which categories would be treated as residual categories if the two sides are to be equal.

First-time and ongoing activities would involve the collection of the data from the data sources listed.  For the nonprofit groups, the raw data would not provide estimates of R&D expenditures or performance. Those would have to be collected from each separate source and added together to produce the required estimates. The expenditures side would be somewhat easier to put together than the performers side but would still require an analysis of the annual reports of the largest  voluntary health agencies, the Howard Hughes Medical Institute (and any other MROs determined to be missing from the other source data),  and the Foundation Center’s information on grants in the health-related categories. The performers would be more difficult to estimate. It would require using the Foundation Center’s database to produce a breakdown of organizations receiving health-related research grants, added to similar information on the grant recipients of VHA funds and applicable grants from the Howard Hughes Medical Institute. It would be necessary to produce this breakdown by type of recipient because overlap with NSF’s academic survey would need to be eliminated. 

The costs for a first time calculation would also partly depend on how long a time-series of historical data one was trying to produce and what types of data inconsistencies were discovered in producing such a time-series. The determination of the major methodological issues and the documentation of the methodology would probably cost roughly $20,000-$25,000. The one-time data analysis, which would mostly consist of cross checking data sources for overlaps and data gaps would probably cost approximately $20,000. The general data collection and actual calculation of the R&D statistics is estimated to cost approximately  $25,0000-$30,000 although the first-time cost might be higher. 

� An NSF staff member contacted for this study offered the observation that it would be helpful if the whole Data Book were still published as he  receives requests for the data in that publication even now.


� "Estimates of Health Research and Development Expenditures in the United States: An Exploratory Data Compiliation," John E. Jankowski, 2000.


� Unfortunately, there is limited information as to the sources of the data presented in Table 2 or the estimating processes used to balance the expenditures totals for  the sources of funds and the performance of R&D.


� An additional point of confusion is that funds may flow through intermediaries  before  being disbursed to the performer of the R&D work.


� The data shown in the Data Book’s  Table 2  seems to reflect only  overseas affiliates of U.S. industry but to the extent it can be identified, this category could also include funds from NIH or other Federal agencies that may be going to non-U.S. investigators.


� Not all of these surveys are done on a consistent or frequent basis. The most recent Survey of R&D Funding and Performance by Nonprofit Organizations was for the years 1996-97 and was not published until 2001.


� U.S. Industry Sustains R&D Expenditures During 2001 Despite Decline in Performers’ Aggregate Sales, NSF 04-301, October 2003.


� Academic R&D Spending Maintains Growth From All Major Sources in FY2001, NSF 03-327, August, 2003.  Note: The time period for each NSF survey may be slightly different. The industry survey is generally focused around a calendar year. The academic survey is focused around a fiscal year but the exact dates of that fiscal year may vary depending on the institution. The government data are generally focused on the government's fiscal year.  It is not clear what corrections for these differences were made in Table 2 of the Data Book. It is not possible to make estimates using these data sources that will correspond exactly to the same time period although when working with calendar year or government fiscal year data one can use a simple weighting methodology of using 75 percent of one year and 25 percent of a following year to approximate one with the other. (This is a technique that NSF uses when it is combining calendar year and fiscal year data.)


� What is the State Government Role in the R&D Enterprise?, NSF 99-348, John Jankowski, Arlington, VA, 1999.


� R&D Activities in State Government Agencies: Fiscal Years 1964 and 1965, National Science Foundation, NSF 67-16, Washington DC, 1967.


Research and Development in State and Local Governments: Fiscal Year 1977, National Science Foundation, NSF 79-327, Washington DC, 1979.


Research and Development Expenditures of State Government Agencies: Fiscal Years 1987 and 1988, National Science Foundation, NSF 90-309, Washington DC, 1990.


� Survey of State Research and Development Expenditures: Fiscal Year 1995, Battelle Memorial Institute and State Science & Technology Institute, Columbus, OH, September 1998. 


� "The Methodology Underlying the Measurement of R&D Expenditures: 2000 (data update)," National Science Foundation, December 10, 2001, p. 4. (available on the NSF website www.nsf.org)


� � HYPERLINK "http://www.fdncenter.org/" ��http://www.fdncenter.org/�,  79 Fifth Avenue/16th Street, New York, NY 10003-3076, (212) 620-4230 or (800) 424-9836.


� The Foundation Center's grants database includes grants of $10,000 or more awarded by approximately 1,000 of the largest private and community foundations, including the top 800 ranked by annual giving and 200 smaller foundations. These foundations represent less than 3 percent of the total number of all active foundations, yet their giving has consistently accounted for at least 50 percent of the total grant dollars awarded by all U.S. foundations each year. The dataset includes grants awarded by U.S. foundations to U.S.-based and overseas recipients. Grant amounts reported represent, whenever possible, new authorizations or appropriations, whether paid in a single year or in installments. Except for community foundation grants, the Center's research database does not include grants awarded by public charities and other nonprofits not classified as private foundations by the IRS. Similarly, the file includes the giving of a number of company-sponsored foundations, but it does not contain grants awarded through corporate giving programs. 


� � HYPERLINK "http://www.nationalhealthcouncil.org/" ��http://www.nationalhealthcouncil.org/�, President Myral Weinberg, (202) 785-3910.


� � HYPERLINK "http://www.irs.gov/" ��http://www.irs.gov/� , See the Exempt Organization Master Listing.


� � HYPERLINK "http://www.hrinet.org/" ��http://www.hrinet.org/�, Executive Director Michael Nazarko, (518) 431-1200.


� While the two halves of Table 2 in the NIH Data Book show the same totals, it seems likely that there were residual categories that made that possible. JPC has not located any sources of data available at that time (or now)  that would produce estimates by sources and performers that would produce such an equality without some balancing or estimation procedure being used.


� "Survey-related metadata, studies, investigations, and advice for surveys in the Research and Development Statistics Program: Summary of changes and improvements since the early 1990s," John E. Jankowski, National Science Foundation, Director, RDS Program, February 2003.


� The quinquennial economic censuses are conducted every five years by the Census Bureau and cover almost all industries. Establishments conducting scientific research and development on a contract basis are classified in NAICS industry 54171, R&D in the physical, engineering and life sciences, which falls within the broader Census covering Professional, Scientific, and Technical Services.


� NSF (2001), op cit., p. 2.


� The 2002 industry R&D survey includes some questions on biotechnology. While some of this research will be health related some of it will not be health related. Based on the description of these data by the NSF staff, it seems likely that the industry breakdowns mentioned above would still need to be depended on to make estimates of the levels of R&D. Since the data from this survey has not yet been published, it is not clear what issues will arise with incorporating it into the framework suggested in this paper. However, discussion with NSF staff indicate that the industry classification would still be available and will cover the appropriate biotechnology expenditures. 


� The bioengineering/biomedical category does not appear to have been collected, at least as a separate category, prior to 1997.  It is a relatively small category compared to medical sciences R&D but did total over $200 million in 2001. Since the health-related R&D totals performed by academic institutions that are reported in Table 2 have not been matched exactly to historical data it is difficult to determine for certain which categories were included in those numbers. In addition to the medical and biological sciences categories it is possible that the "other life sciences, n.e.c." was also being included. 


� Other decisions would have to be made prior to beginning this process. Those would mostly center on definitions and determining the historical time frame of interest.


� While the National Health Council could not be depended on to obtain and tabulate the R&D expenditures, it does provide a relatively complete list of the largest voluntary health agencies in the country. 


� The contact at NSF for such discussions would be Raymond Wolfe, rwolfe@nsf.gov


� The Battelle/SSTI survey had the benefit of a state coordinator for each state. Those coordinators identified almost 1,500 agencies and institutions to receive survey packets, the average number of packets distributed by state were 29.  While the focus on health would reduce that number somewhat, it probably would not reduce it to just one or two per state. 


� State Support for Medical Research, Michael McGeary and Philip Smith for the Mary Woodard Lasker Charitable Trust and Funding First, October 2001. The paper is available on the foundation’s web site at http://www.laskerfoundation.com/reports/pdf/state_support.pdf


� Such a survey would require OMB approval. 


� To collect local government information, the Census Bureau does direct surveying of the governments or uses a joint state/federal government collection process to obtain the information. For local governments that the Census Bureau surveys directly, it might be possible to add questions to the survey instruments. However, for those that are surveyed through the joint state/federal process, negotiations with each state government entity would be required because they are generally doing the actual data collection.


� Henry Wulf, Assistant Division Chief of the Government Division [(301) 763-1523, � HYPERLINK "mailto:hwulf@census.gov" ��hwulf@census.gov�] indicated that Census would be happy to allow NIH staff or an NIH contractor to look at the types of budget documents that they get their information from. He thinks it would be possible to obtain the information through this process but that the first time through would be very expensive (his rough estimate was over $100,000) because of the time-consuming nature of locating the correct documents and all of the parts of each government that might be expending funds for health-related R&D. Once the sources were located and documented, annual collection would be substantially less expensive. 


� The National Center for Education Statistics does an annual  Integrated Postsecondary Education Data System (IPEDS) survey. Among other information collected is some very aggregated information about research related expenditures and some information on the sources of funds, of which state funding is one type. These data are not at a  detailed enough level to provide a good estimate of health-related R&D. However, it might be possible for NIH to add questions to this survey to collect some specific information on those topics. The Census Bureau uses this instrument to collect some very specific information.
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