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Abstract: 
 
The National Cooperative Research Act of 1984 was passed to encourage the formation of 
research joint ventures (RJVs). Since its passage, the majority of research on RJV activity has 
been theoretical, focusing on the private profitability and social desirability of cooperative R&D. 
The few empirical analyses have relied on survey data or the case studies. The purpose of this 
paper is to describe a newly-assembled and publicly-available RJV data base constructed from 
information contained in the Federal Register filings, and to present, in a descriptive manner, 
selected patterns of collaborative research activity. 
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Article:  
 
I. Introduction 
 
An important result of the White House Domestic Policy Review of Industrial Innovation in 
1978 and 1979 was President Carter's charge to the U.S. Department of Justice to clarify its 
position on collaboration between firms as it relates to the conduct of research and development 
(R&D). It was the position of the Administration at that time that antitrust laws should not be 
"mistakenly understood to prevent cooperative activity, even in circumstances where it would 
foster innovation without harming competition" (Department of Justice 1980, p. i). 
 
In response to this charge, the U.S. Department of Justice issued guidelines regarding 
collaborative research arrangements. Noting explicitly that the results of basic research, 
compared to applied research or development, are "less likely to be appropriable and thus more 
likely to be widely diffused in the economy ... ", the Department took the position that "the 
closer the joint [research] activity is to the basic end of the research spectrum . . . the more likely 
it is to be acceptable under the antitrust laws" (Department of Justice 1980, pp. 1-3). 
 

 
  This research was funded by the National Science Foundation under grant SRS-9315753. The preliminary results 
and conclusions are those of the author. Laura Bauer Beecy provided invaluable research support in preparing the 
data described herein. Extremely useful comments on earlier versions came from John Jankowski at the National 
Science Foundation and John Scott at Dartmouth College. 

https://libres.uncg.edu/ir/uncg/clist.aspx?id=815
https://doi.org/10.1007/BF00214826
https://www.springernature.com/gp/open-research/policies/accepted-manuscript-terms
http://dx.doi.org/10.1007/BF00214826


During the 98th session of Congress, several bills were introduced that related explicitly to R&D 
joint ventures. The Thurmond Bill would have excused all R&D joint ventures from existing 
provisions of antitrust law regarding the award of treble damages in successful suits. The Glenn 
Bill and the Rodino Bill were aimed at relaxing all antitrust regulations serving as barriers to 
R&D joint ventures. The Mathias Bill was even more comprehensive; it included measures for 
sharing patent and royalty rights coming from collaborative ventures. Much of the thought 
behind these bills finally crystallized into the Joint Research and Development Act of 1984 (HR 
5041), and was eventually finalized as the National Cooperative Research Act (NCRA) of 1984 
(PL 98–462). 
 
The two primary objectives of the NCRA were to establish a rule of reason for evaluating the 
antitrust implications of each research and development joint venture (RJV) on an individual 
case basis and to limit potential liability to actual damages rather than treble damages, as is more 
common under antitrust law.1 In addition, the NCRA required parties in RJV s to file notification 
within 90 days with the U.S. Attorney General and the Federal Trade Commission if protection 
was desired. This notification was to disclose the identities of the parties in the RJV as well as 
the nature of the venture itself. Notifications are made public through filings that are reproduced 
in the Federal Register. 
 
The NCRA was amended by the National Cooperative Research and Production Act (NCRPA) 
of 1993 (PL 103–42). The primary purpose of this amendment was to broaden the scope of the 
original NCRA to include production activities as well as research activities. This expansion of 
scope was justified on the observation that, in general, "cooperative arrangements among 
nonaffiliated businesses in the private sector are often essential for successful technological 
innovation" and "technological innovation and its profitable commercialization are critical 
components of the ability of the United States to raise the standards of living of Americans and 
to compete in world markets." 
 
Since the passage of the NCRA in 1984, researchers have emphasized several related areas. 
Early on, a number of traditional industrial organization and legal scholars examined the antitrust 
implications of research collaboration. They concluded that there is mixed evidence that antitrust 
laws contributed to the decline in the competitiveness of American manufacturers over recent 
decades, but that collaboration in research may in fact act as a stimulus to innovation.2 Also, a 
number of theoretical economists have investigated mathematically the private profitability and 
social desirability of cooperative R&D.3 A few economists have undertaken empirical 
investigations related to economic factors associated with joining an RJV or to the economic 

 
1 An RJV, as defined in the NCRA, is "any group of activities, including attempting to make, making, or performing 
a contract, by two or more persons for the purpose of – (A) theoretical analysis, experimentation, or systematic study 
of phenomena or observable facts, (B) the development or testing of basic engineering techniques, (C) the extension 
of investigative findings or theory of a scientific or technical nature into practical application for experimental and 
demonstration purposes ... , (D) the collection, exchange, and analysis of research information, or (E) any 
combination of the [above]." 
2 See, for example, Ordover and Willig (1985), Jorde and Teece (1990), Brodley (1990), and Shapiro and Willig 
(1990). 
3 See, for example, Katz (1986), d'Aspremont and Jacquemin (1988), Henriques (1990), Kamien, Muller, and Zang 
(1992), and Suzumura (1992). 



benefits from participating in such an arrangement.4 And, others have pursued similar questions 
through the case study approach.5 Still, however, there is a void of empirical information about 
such basic descriptive dimensions as the size, composition, or focus of research joint ventures in 
the United States.6 
 
The purpose of this paper is to describe a newly-assembled and publicly-available data base that 
was constructed from information on research joint ventures (RJVs), as filed in the Federal 
Register in accordance with the NCRA, and to present, in a descriptive manner, selected patterns 
of collaborative research activity. It is intended that this data base and the descriptive analysis in 
this paper will begin to fill the void of empirical facts related to RJVs. 
 
II. The CORE Data Base 
 
The COllaborative REsearch data base was constructed, under the sponsorship of the National 
Science Foundation, from information contained in the NCRA-mandated Federal Register 
filings of RJVs.7 
 
1. Number and Size OF RJVs 
 
There have been 453 separate Federal Register filings through the end of calendar year 1994.8 
The mean number of RN members in this population of filings is 13.4. As shown in Table I, the 
number of filings and size of RN s has varied over time.9 
 
Table I. Federal Register fillings and mean membership size, 1985-1994 (n = 453) 

Year No. Fillings Mean No. Members 
1985 50 13.0 
1986 17 12.2 
1987 26 13.9 
1988 31 29.2 
1989 27 23.0 
1990 46 10.7 
1991 62 15.0 
1992 59 9.8 
1993 72 12.3 
1994 63 6.8 

 

 
4 See, for example, Scott (l988), Link and Bauer (l989) and Beecy, Link, Finan, and Teece (1994). 
5 See, for example, the papers in Mowery (1988) and Link and Tassey (1989). 
6 The lack of empirical information has also been emphasized by the National Science Board (1993). 
7 This data base is maintained by the author within the Department of Economics at the University of North Carolina 
at Greensboro under the sponsorship of NSF. It, as well as future updated versions, is available upon request. 
8 RJVs must re-file if their membership changes or if the scope of their activity changes. Such refilings are not 
treated as a new collaborative research arrangement, but the CORE data base is updated from these re-filings to 
maintain information on the current number of members in each RJV. 
9 Each year, some previously-filed RJVs have re-filed in the Federal Register for the sole purpose of documenting a 
change in membership. Therefore, while the number of filings in each previous year will not change with subsequent 
annual updates, the average membership size may change. 



Regarding the number of new filings each year, it appears that after 1985 there was a continuous 
increase until 1994. Based on annual filing data from 1985 through 1994, ordinary least-squares 
regression results confirm a linear pattern of growth in the number of filings per year.10 
 
Table II. Fillings in two-digit SIC industries (n = 453) 
Two-digit SIC Industry No. Filings 
Metal mining (10) 1 
Oil and gas extraction (13) 41 
General building contractors (15) 1 
Fook and kindred products (20) 3 
Tobacco products (21) 1 
Lumber and wood products (24) 3 
Chemical and allied products (28) 41 
Petroleum and coral products (29) 37 
Rubber and misc. plastic products (30) 2 
Stone, clay, and glass products (32) 11 
Primary metal industries (33) 11 
Fabricated metal products (34) 8 
Industrial machinery and equipment (35) 14 
Electronic and other electrical equipment (36) 76 
Transportation equipment (37) 64 
Instruments and related products (38) 6 
Misc. manufacturing industries (39) 1 
Railroad transportation (40) 1 
Local and interurban passenger transit (41) 1 
Communication services (48) 94 
Electric, gas, and sanitary services (49) 7 
Depository institutions (60) 1 
Non-depository institutions (61) 1 
Real estate (65) 1 
Business services (73) 4 
Motion pictures (78) 1 
Health services (80) 3 
Engineering and management services (87) 1 
Miscellaneous services (89) 
 

1 

No dominant industry represented in the filing 16 
 

10 The regression results are: 
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  +4.72 𝑌𝑌𝑖𝑖𝑌𝑌𝑖𝑖 𝑅𝑅2 = 0.57;  𝐷𝐷𝐷𝐷 = 1.56;  𝑖𝑖 = 10 

 (3.25) 
where the variable NOFILE is the annual number of filings as reported in Table I and time is indexed by the variable 
YEAR (t = 0 for 1985, etc.). 

Link and Bauer (1989) report that cooperative research relationships among manufacturing firms was 
occurring on an informal basis throughout the manufacturing sector long before the passage of the NCRA. For this 
reason, the number of filings in 1985 may also capture a portion of the stock ofpre-1985 cooperative behavior. 
When 1985 filings are omitted, the fit of the ordinary least-squares regression line between NO FILE and YEAR 
improves (based on R2) and the estimated slope coefficient becomes more highly significant: 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  +6.88 𝑌𝑌𝑖𝑖𝑌𝑌𝑖𝑖 𝑅𝑅2 = 0.89;  𝐷𝐷𝐷𝐷 = 2.06;  𝑖𝑖 = 9 
 (7.43) 
 



 
 
The average number of members in an RJV increased to a maximum in 1988 and then declined. 
In 1994, the average membership was 6.8 – the smallest since the passage of the NCRA. 
 
The number of RJV filings also varies across two-digit industry, as shown in Table II. As part of 
the CORE data base, each RJV is classified according to the two-digit SIC code of the dominant 
industry represented in the consortium.11 Based on the number of filings, collaborative research 
seems to be a more dominant form of an innovation-related strategy among firms within the 
manufacturing sector (SICs 20 through 39) than among firms in the non-manufacturing sector. 
The notable exceptions to this generalization occur in the oil and gas extraction industry (SIC 13) 
and in the communication services industry (SIC 48). In fact, the largest number of RJV s is 
among firms in SIC 48.12 
 
2. Research Nature of RJVs 
 
It is generally accepted that research activities can be broadly dichotomized as being process 
oriented or product oriented.13 Based on information from published filings, the trade literature, 
and interviews with selected RJV members, the nature of research of the RJVs was categorized 
as being either process or product oriented. In several instances, the research nature of an RJV 
could not be so clearly dichotomized. In such instances, the filing is noted in the CORE data base 
as being mixed. 
 
Table III. Research nature of RJVs, by year 

Year % Process % Process % Mixedv 
1985 66% 26% 8% 
1986 76% 24% 0% 
1987 81% 19% 0% 
1988 74% 23% 3% 
1989 81% 19% 0% 
1990 76% 22% 2% 
1991 37% 69% 5% 
1992 34% 63% 3% 
1993 54% 39% 7% 
1994 60% 32% 8% 

Note: Percentages are rounded. 
 

 
11 Members of an RN also come from the public sector, as discussed below. Scott (1988) suggested that one should 
alternatively assign filings to those industries in which the investors in the cooperative R&D would expect to realize 
a return on their investments. 
12 Regarding the inter-industry variation in the propensity to collaborate, Scott (1988) hypothesized that RNs are 
more likely to exist in industries where the average level of company-financed R&D is low, asserting that RNs 
would provide the additional stimulus needed to improve innovation. His careful analysis of filings during the first 
eighteen months following the NCRA did not find support for the hypothesis. He found that RNs were more likely 
when R&D intensity was high. 
13 This distinction is also made on the RD-I survey form used by the Bureau of the Census to collect industrial R&D 
expenditures for the National Science Foundation. 



Of the 453 filings, 59 percent could be classified as process oriented, 36 percent as product 
oriented, and 5 percent as mixed. Table III shows these percentages, by year. In the pre-1991 
years, the research focus of RJVs was predominantly process oriented. That changed in 1991 and 
1992, and in 1993 and 1994 process emphasis is again apparent. 
 
In those six industries with the highest concentration of filings, listed in Table IV, there is a clear 
pattern that the nature of research undertaken cooperatively is process oriented. The notable 
exceptions are the ventures in the chemicals industry (SIC 28). In that industry, RJVs are 
overwhelmingly product oriented in their research nature. 
 
Table IV. Research nature of RJVs, by selected industry 

Industry % Process % Product 
SIC 13 71% 29% 
SIC 28 29% 66% 
SIC 29 73% 27% 
SIC 36 59% 30% 
SIC 37 59% 31% 
SIC 48 59% 39% 

 
In addition to differences in the process versus product nature of the research undertaken, the 
research focus of RJVs also varies. As shown in Table V, 19 percent of the 453 RJV filings 
specifically state that the members are conducting research with a primary emphasis on 
environmental issues. Five percent are focusing on health issues, and 2 percent are concerned 
with safety issues. Less than 1 percent of the filings state that the objective of the research 
collaboration is to meet FTC regulations. There are no dominant trends in the percentages of 
RJVs filed within a specific research focus area. Noteworthy is the fact that environmental focus 
declined from 1985 through 1989, and since then it has been variable. See Table VI. 
 
Table V. Research focus of RJVs 
Research focus % Fillings 
Environmental 19% 
Health 5% 
Safety 2% 
FTC-related <1% 
 
Table VI. Research focus of RJVs, by year 

Year Environmental Health Safety FTC-Related 
1985 36% 8% 2% 0% 
1986 24% 0% 0% 0% 
1987 19% 0% 4% 0% 
1988 19% 3% 6% 0% 
1989 11% 0% 4% 4% 
1990 17% 9% 2% 0% 
1991 27% 2% 3% 0% 
1992 17% 3% 0% 0% 
1993 14% 7% 1% 1% 
1994 10% 8% 0% 0% 

 



Table VII shows the six two-digit industries with the highest concentration of filings. Among 
those, 24, or 59 percent, of the RJVs in SIC 28 state environmental issues as a specific research 
focus; and 17, or 46 percent, of the RJVs in SIC 29 do the same. Of the 24 environmentally-
focused RJVs in SIC 28, 13 are conducting research that either (i) will be subject to EPA 
approval, (ii) is being conducted to conform to EPA specifications, or that (iii) the EPA is a 
member of the consortium. In contrast, such EPA presence is in only 1 of the 17 
environmentally-focused RJVs in SIC 29. 
 
Table VII. Percent of RJVs with an environmental research focus, by selected industry 

Industry Environmental Focus 
SIC 13 20% 
SIC 28 59% 
SIC 29 46% 
SIC 36 4% 
SIC 37 39% 
SIC 48 0% 

 
3. Membership of RJVs 
 
Not all members in an RJV are from the private business sector of the economy. A large number 
of the 453 RJVs include a so-called external (non-U.S. private sector) member.14 Forty-five 
percent of the filed RJV s list or have listed at least one consortium member that was either a 
federal agency, a federal laboratory, a foreign affiliate (company or university), or a university. 
Of these 206 filings, the mean number of external members was 1.2. As shown in Table VIII, 
federal agencies are members in 8 percent of the 453 RJVs, federal laboratories are members of 
5 percent, foreign affiliates are members of 32 percent, and universities are members of 11 
percent. 
 
Table VIII. External members of RJVs 
Research Members % Fillings 
Federal agencies 8% 
Federal laboratory 5% 
Foreign affiliate 32% 
University 11% 
 
Over time, the presence of external members in an RJV has varied. As shown in Table IX, there 
are, however, two systematic patterns. The presence of foreign affiliates seems to have generally 
declined over time. As well, in every year, foreign affiliates are more frequent partners than are 
universities or federal organizations. 
 
The distribution of external members across the six particular two-digit industries previously 
noted, is shown in Table X. Several patterns are noticeable. First, university participation varies 
across industry and is most prevalent in the electronic and other electric.al equipment industry 
(SIC 36). Second, almost one-half of the RJVs filed in the oil and gas extraction industry (SIC 
13), and over one-third of those SIC 36 and in the communication services industry (SIC 48) 

 
14 See Link and Zmud (1987) and Link and Tassey (1987) regarding external sources of technical knowledge. 



have foreign affiliates as members. And third, SIC 36 dominates in terms of federal and 
university partners. 
 
Table IX. External members of RJVs, by year 

Year Fed. Agency Fed. Lab Foreign Affilat University 
1985 10% 8% 20% 8% 
1986 6% 0% 53% 6% 
1987 8% 0% 19% 8% 
1988 19% 10% 42% 16% 
1989 7% 11% 41% 15% 
1990 4% 2% 46% 15% 
1991 3% 3% 40% 15% 
1992 0% 2% 31% 2% 
1993 6% 6% 29% 13% 
1994 16% 6% 21% 13% 

 
Table X. External members of RJVs, by selected industries 

Industry Fed. Agency Fed. Lab Foreign Affilat University 
SIC 13 2% 2% 49% 10% 
SIC 28 2% 5% 29% 7% 
SIC 29 3% 3% 24% 14% 
SIC 36 18% 11% 36% 26% 
SIC 37 13% 2% 27% 9% 
SIC 48 2% 0% 35% 1% 

 
Table XI. External members of RJVs and mean membership size 
Member of RJV No. Fillings Mean No. Members 
Federal agency   

member 34 42.8 
non member 419 11.0 

Federal laboratories   
member 22 57.5 
non member 431 11.1 

Foreign affiliate   
member 146 25.5 
non member 307 7.6 

University   
member 50 42.0 
non member 403 9.8 

 
The data in Table IX compare the average size of RJVs between those with and without external 
members. The mean number of members in RJVs with external collaborators is greater than in 
those without. Based on mean membership, the average size of an RN with an external member 
is 3 to 5 times as large as without.15 

 
15 One possible explanation for this systematic pattern is that the resources that the external members bring to a 
collaborative research endeavor are more fully utilized when either the scale or the scope of the research is broad, 
assuming that there is a positive relationship between the size of the RJV and its scope of inquiry. Relatedly, GAO 



 
4. Research Output of RJVs 
 
Regarding what might be called the research output of an RJV, the intention to patent, license, or 
trademark was explicitly stated in 5 percent of the filings. Table XII shows the percentage of 
filings with such a stated intention, by year. The is no apparent trend in these percentages over 
time. 
 
Table XII. Research output of RJVs, by year 

Year Patents, Licenses, Trademarks 
1985 8% 
1986 6% 
1987 0% 
1988 10% 
1989 0% 
1990 4% 
1991 0% 
1992 8% 
1993 8% 
1994 3% 

 
Table XIII shows the cumulative percentages, by selected two-digit industry. Among the six 
industries, patenting, etc., is most prevalent in SICs 36 and 37. However, although not shown in 
the table, 25 percent of the 8 filings in SIC 34, 18 percent of the 11 filings in SIC 33, and 14 
percent of the 14 filings in SIC 35 explicitly state that patenting, etc., is an intended research 
output. 
 
Table XIII. Research output of RJVs, by selected industry 

Industry Patents, Licenses, Trademarks 
SIC 13 0% 
SIC 28 0% 
SIC 29 0% 
SIC 36 9% 
SIC 37 8% 
SIC 48 1% 

 
III. Concluding Observations 
 
The purpose of this paper is to present, in a descriptive manner, selected patterns of cooperative 
research activity that can be discerned from the Federal Register filings from 1985 through the 
end of calendar year 1994.16 One important inference from these patterns is that membership in 

 
(1994) maintained, based on selected case studies, that federal laboratory involvement in collaborative research 
through CRADAs is an effective means for the RJV to achieve economies of scale in R&D. 
16 To date, these filings represent the most complete public data on RJVs. While Link and Bauer (1989), and others, 
have demonstrated that collaboration is an efficient vehicle for enhancing in-house R&D and productivity growth, it 
is likely the case that not until additional survey-based research is conducted to substantiate these findings will more 
complete public domain data become available. 



an RJV is not a random occurrence. It appears that firms are forming collaborative research 
alliances and are choosing their research partners as part of an overall corporate research 
strategy. Not until more analysis is conducted at the microeconomic level will we start to learn 
about such patterns of behavior.17 And, a more complete description of these patterns is 
fundamental to an overall understanding of the multidimensional elements of a firm's innovation 
strategy.18 
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