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What is an Indicator?What is an Indicator?

““Indicators are quantitative representations that Indicators are quantitative representations that 
might reasonably be thought to provide might reasonably be thought to provide 
summary information bearing on the scope, summary information bearing on the scope, 
quality, and vitality of the science and quality, and vitality of the science and 
engineering enterprise. The indicators reported engineering enterprise. The indicators reported 
in SEI are intended to contribute to an in SEI are intended to contribute to an 
understanding of the current environment and understanding of the current environment and 
inform the development of future policies inform the development of future policies 
[emphasis added].[emphasis added].””

-- Science and Engineering IndicatorsScience and Engineering Indicators



R&D SpendingR&D Spending

BushBush’’s (1945) report on importance of R&Ds (1945) report on importance of R&D
NSF collected industrial R&D data since early NSF collected industrial R&D data since early 
1950s1950s
MinasianMinasian (1962) first to empirically link R&D (1962) first to empirically link R&D 
spending to productivity growthspending to productivity growth
Other studies followed, Other studies followed, policy initiatives policy initiatives 
followed, new data initiatives followedfollowed, new data initiatives followed



A Possible S&T A Possible S&T IndicatorIndicator
ParadigmParadigm

Public domain data Public domain data empirical analyses empirical analyses 

informed public policy informed public policy new data initiativesnew data initiatives

empirical analyses empirical analyses etc.etc.



Business Alliance IndicatorsBusiness Alliance Indicators



Business Alliances (Business Alliances (RJVsRJVs) ) 
DatabasesDatabases

MERITMERIT--CATICATI ((CCooperative ooperative AAgreements and greements and 
TTechnology echnology IIndicators) ndicators) –– John John HagedoornHagedoorn –– unit unit 
of observation is agreement with some member of observation is agreement with some member 
information; source business publicationsinformation; source business publications
NCRANCRA--RJVRJV –– Nick Nick VonortasVonortas –– unit of unit of 
observation is member; source observation is member; source Federal RegisterFederal Register
CORECORE ((COCOoperativeoperative REREsearchsearch) database ) database ––
Al Link Al Link –– unit of observation is RJV; source unit of observation is RJV; source 
Federal RegisterFederal Register



National Cooperation Research National Cooperation Research 
Act (NCRA) of 1984Act (NCRA) of 1984

““ . . . to promote research and development, . . . to promote research and development, 
encourage innovation, stimulate trade, and encourage innovation, stimulate trade, and 
make necessary and appropriate modifications in make necessary and appropriate modifications in 
the operation of the antitrust laws.the operation of the antitrust laws.””

Indemnification through filing in the Indemnification through filing in the Federal Federal 
Register.Register.



Number of Number of RJVsRJVs
(total=935+204 under Standards Development (total=935+204 under Standards Development 

Organization Advancement Act of 2004)Organization Advancement Act of 2004)

Number of RJV Filings, by Year
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Percent of Percent of RJVsRJVs with University with University 
PartnersPartners

Percent of RJVs with U.S. University as Research Member, by 
Year
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Theoretical ConclusionsTheoretical Conclusions

RJVsRJVs improve efficiency (consistent findings: improve efficiency (consistent findings: 
lower transaction costs, reduce redundancy, lower transaction costs, reduce redundancy, 
spillover benefits to members by increasing spillover benefits to members by increasing 
economies of scope)economies of scope)
RJVsRJVs increase competition (mixed findings: some increase competition (mixed findings: some 
find greater output and lower prices and others find greater output and lower prices and others 
find greater market power from first mover find greater market power from first mover 
advantage)advantage)



Empirical ConclusionsEmpirical Conclusions

Returns to R&D increases among firms involved Returns to R&D increases among firms involved 
in in RJVsRJVs
Larger Larger RJVsRJVs more likely to more likely to ‘‘inviteinvite’’ universities to universities to 
be membersbe members



What is an Indicator?What is an Indicator?

““Indicators are quantitative representations that Indicators are quantitative representations that 
might reasonably be thought to provide might reasonably be thought to provide 
summary information bearing on the scope, summary information bearing on the scope, 
quality, and vitality of the science and quality, and vitality of the science and 
engineering enterprise. The indicators reported engineering enterprise. The indicators reported 
in SEI are intended to contribute to an in SEI are intended to contribute to an 
understanding of the current environment and understanding of the current environment and 
inform the development of future policies inform the development of future policies 
[emphasis added].[emphasis added].””

-- Science and Engineering IndicatorsScience and Engineering Indicators



(Some) Unanswered Questions(Some) Unanswered Questions

We know there are economic benefits associated We know there are economic benefits associated 
with participation in with participation in RJVsRJVs, but, but ……

Why do some Why do some RJVsRJVs fail (e.g., end prematurely)?fail (e.g., end prematurely)?
Do Do RJVsRJVs selfself--renew?renew?
Why the decline in new RJV formations since 1995?Why the decline in new RJV formations since 1995?



(Some) Unanswered Questions (Some) Unanswered Questions 
(cont.)(cont.)

We know knowledge flows are a measure of We know knowledge flows are a measure of 
spillover benefits associated with RJV spillover benefits associated with RJV 
membership, but membership, but ……

Is the probability of firm A licensing from firm B < = Is the probability of firm A licensing from firm B < = 
> if A and B have been/are members of an RJV?> if A and B have been/are members of an RJV?
Is the probability of firm AIs the probability of firm A’’s patents building on firm s patents building on firm 
BB’’s < = > if A and B have been/are members of an s < = > if A and B have been/are members of an 
RJV?RJV?



RJV Paradigm to DateRJV Paradigm to Date

Theory Theory analysis of public domain data analysis of public domain data 

new data initiatives (e.g., Q13 on RDnew data initiatives (e.g., Q13 on RD--1)1)



NSFNSF’’s Effort to Formally Collect s Effort to Formally Collect 
Data on Collaborative R&DData on Collaborative R&D

Q13:  What was the cost of the R&D performed by Q13:  What was the cost of the R&D performed by 
your company your company …… with the type of R&D partner with the type of R&D partner 
listed below?listed below?
A.A. ForFor--profit companiesprofit companies
B.  Federal laboratoriesB.  Federal laboratories
C.C. Universities or collegesUniversities or colleges
D.D. Other nonprofit organizationsOther nonprofit organizations
E.  TOTALE.  TOTAL



University Research Park University Research Park 
IndicatorsIndicators



University Research Parks University Research Parks 
(n=81)(n=81)
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Growth in Research Park StartsGrowth in Research Park Starts

BayhBayh--Dole Act of 1980Dole Act of 1980
R&E Tax Credit of 1981R&E Tax Credit of 1981
NCRA of 1984NCRA of 1984



Theoretical ConclusionsTheoretical Conclusions

ResearchResearch--active and diversified firms are more active and diversified firms are more 
likely to locate on a university research parklikely to locate on a university research park



Empirical ConclusionsEmpirical Conclusions

Parks closer to their university have faster Parks closer to their university have faster 
employment growthemployment growth
Parks with incubators have slower employment Parks with incubators have slower employment 
growthgrowth
37 percent of parks have technology focus 37 percent of parks have technology focus 
(biotechnology and IT)(biotechnology and IT)
At end of 2002 there were 39 new parks At end of 2002 there were 39 new parks 
planned, 90 percent at state universitiesplanned, 90 percent at state universities



What is an Indicator?What is an Indicator?

““Indicators are quantitative representations that Indicators are quantitative representations that 
might reasonably be thought to provide might reasonably be thought to provide 
summary information bearing on the scope, summary information bearing on the scope, 
quality, and vitality of the science and quality, and vitality of the science and 
engineering enterprise. The indicators reported engineering enterprise. The indicators reported 
in SEI are intended to contribute to an in SEI are intended to contribute to an 
understanding of the current environment and understanding of the current environment and 
inform the development of future policies inform the development of future policies 
[emphasis added].[emphasis added].””

-- Science and Engineering IndicatorsScience and Engineering Indicators



(Some) Unanswered Questions(Some) Unanswered Questions

Are university research parks part of our Are university research parks part of our 
national innovation system?national innovation system?
Are firms in a park more research productive Are firms in a park more research productive 
than comparable firms not in a park?  Do returns than comparable firms not in a park?  Do returns 
vary by type of park?vary by type of park?
How does activity in a park affect the How does activity in a park affect the 
universityuniversity’’s TT activity?s TT activity?
How does faculty involvement in a park affect How does faculty involvement in a park affect 
the productivity of faculty or the education of the productivity of faculty or the education of 
students?students?



Research Park Paradigm Research Park Paradigm 
to Dateto Date

ResearchersResearchers’’ collect data collect data analyses analyses 

genesis of theory genesis of theory new data initiativesnew data initiatives



ConclusionsConclusions

If S&T indicators are to contribute to the If S&T indicators are to contribute to the 
development of future policies, then we should development of future policies, then we should 
know/learn why they are being collected.know/learn why they are being collected.



Conclusions (cont.)Conclusions (cont.)

We know that We know that RJVsRJVs enhance R&D and enhance R&D and 
innovation efficiency, thus they (including innovation efficiency, thus they (including 
informal informal RJVsRJVs) should be tracked and ) should be tracked and 
encouragedencouraged



Conclusions (cont.)Conclusions (cont.)

We donWe don’’t know t know –– but we should study but we should study –– about about 
the R&D and innovation efficiency gains to firms the R&D and innovation efficiency gains to firms 
in university research parks, yet:in university research parks, yet:

Science Park Administration Act of 2004 was Science Park Administration Act of 2004 was 
introduced as S. 2737 and is now part of the introduced as S. 2737 and is now part of the 
Binghaman Binghaman -- Alexander Innovation Bill (based on the Alexander Innovation Bill (based on the 
Academy innovation report)Academy innovation report)

States are allocating funds to encourage new park States are allocating funds to encourage new park 
developmentdevelopment
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