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Public vs. Private Funders of Research Projects 

•  Nelson (1959) ar*culates the cri*cal role of public funding in shaping the 
por9olio of research projects undertaken by scien*sts. 

•  Recent scholarship emphasizes several criteria as cri*cal to scien*sts’ 
project choice(see Aghion, Dewatripont & Stein 2008): 
–  Type of research (control over freedom) 
–  Type of disclosure (control over openness) 
–  And (less well explored) control over commercial benefits 

QUESTION: 
•  How do different funding criteria (specifically disclosure) shape the 

por9olio of projects and the mix of those projects between public & 
private funders (par*cularly those undertaken in universi*es)? 



Research Agenda 

•  Examine the impact of disclosure condi6ons a7ached to 
public vs. private funding of research (in universi6es): 
–  Publica(on and dissemina(on requires 
–  Paten(ng 
–  Commercial payments 

–  Exclusive and non‐exclusive licensing 

•  Explore impacts on outcomes: 
–  Number of projects funded 

–  Type of projects funded 
–  Commercial exploita*on of research output 
–  Scien*fic disclosure of research output 



Approach to the micro‐economic 
founda*ons of disclosure 

•  EMPIRICAL: Grounded in an empirical understanding of 
the rich context in which disclosure choices are made – 
and the wide range of disclosure choices actually made. 

•  THEORETICAL: Disclosure as a nego*a*on between 
scien*sts & those who fund them – ocen subject to key 
disagreements in preferences.  

•  FUTURE RESEARCH AGENDA 



Empirical Insights into Disclosure 

•  Shaped at a variety of levels & through a variety of mechanisms 
– informal norms & formal contracts 

–  Tradi*onal Emphasis: communi*es & regula*ons 
•  Communi*es guided by norms, reinforced by formal rules of Journals &  
Socie*es (e.g. David & Dasgupta 1994) 

•  Federal regula*ons – specifically Bayh‐Dole 1980 (e.g. Mowery et al, 2005) 

–  Further Source of Influence: formal requirements of funders for current 
and future funding 
•  Public (government) funding agencies as defined through their grant terms 
with individual scien*sts and their universi*es as well as their informal 
expecta*ons. 

•  Private (for‐profit firms) funders through contractual agreement with 
scien*sts nego*ated with their universi*es. 



Basic disclosure prac*ces allows for two 
forms of disclosure 

•  Publishing & paten*ng: 
–  Can use both forms of disclosure for the same research project 

(Murray 2002; Gans, Murray & Stern 2008) 

–  Many scien*sts take advantage of both  by filing patent‐paper pairs 
(Azoulay, Ding & Stuart 2007; Montobbio & Guena 2008; Thursby & 
Thursby 2009) 



Consequences  
Patent‐Paper Pairs from Public Funding 

 Discovery of fullerenes by Smalley and colleagues at Rice University 
funded by the Department of Energy  



Consequences  
Patent‐Paper Pairs from Private Funding 

 Stem cell research funded by Geron Corporate at the University of 
Wisconsin disclosed as patent and paper. 



Rich set of influences over  
scien*fic disclosure 

The Three Wise Men and the Three Monkeys by Raul de la Nuez. 
Courtesy of Raul de la Nuez 

Considerable varia*on 
remains par*cularly as 
imposed by funders: 
• Disclosure obliga*ons 
• Disclosure *ming 
• Scope of disclosure 



Publica*on under  
Public vs. Private Funding 

•  Public funders place the burden of expecta*on on scien*sts to disclose their 
research through publica*ons but have few formal processes 

•  Private funders allow publica*on but do not place an expecta*on on the scien*st 
E.g. DuPont‐MIT Alliance writes “MIT has the right to publish” ….[subject to 
condi*ons] 

GAO Report 04‐031 University Research 



Paten*ng under  
Public vs. Private Funding 

 Public funders (in the US but not elsewhere) oblige scien*sts to disclose their research 
through patents (under the Bayh‐Dole Act (Federal Register ([35 U.S.C. § 200 et seq.]).  

 Private funding to universi*es comes with a similar obliga'on to file for IP or at least file 
inven*on disclosures.  

e.g. NSF Provision 38. Sharing of Findings, Data, and Other Research 
Products 
c. Inven(on Disclosure, Elec(on of Title and Filing of Patent Applica(ons by Grantee 

1. The grantee will disclose each subject inven6on to NSF within two 
months acer the inventor discloses it in wri*ng to grantee personnel 
responsible for the administra*on of patent marers. … The disclosure shall 
also iden*fy any publica*on… 
2. The grantee will elect in wri*ng whether or not to retain *tle to any such 
inven*on by no*fying NSF within two years of disclosure to NSF. … 

f. Grantee Ac(on to Protect Government’s Interest 
1. The grantee agrees to execute or to have executed and promptly deliver 
to NSF all instruments necessary to: (i) establish or confirm the rights the 
Government has throughout the world… 
2. The grantee agrees to require, by wri7en agreement, its employees, …
to disclose promptly in wri*ng to personnel iden*fied as responsible for the 
administra*on of patent marers and in a format suggested by the grantee 
each subject inven6on made under this award … 



Other disclosure dynamics 

•  More complex than typically ar*culated in 
debates over data withholding 

•  Ambiguous funders’ rights to knowledge produced 
under different funding regimes 

•  Incen*ves for secrecy on the part of funders 



Funders have few “rights” for knowledge disclosure 
& scien*sts seek to have their scope limited 

Shelby Amendment (provision of Public Law 105‐277 introduced in 1999) 

  “…the Director of OMB amends Sec*on __.36 of OMB Circular A‐110 to 
require Federal awarding agencies to ensure that all data produced under 
an award will be made available to the public through the procedures 
established under the Freedom of Informa*on Act."  

In prac*ce… 

c) The Federal Government has the right to (1) obtain, reproduce, publish, or otherwise use the 
data first produced under an award, and (2) authorize others to receive, reproduce, publish, or 
otherwise use such data for Federal purposes. In addi*on, in response to a Freedom of Informa*on 
Act (FOIA) request for data rela*ng to published research findings produced under an award that 
were used by the Federal Government in developing policy or rules, the Federal awarding agency 
shall, within a reasonable *me, obtain the requested data so that they can be made available to the 
public through the procedures established under the FOIA… 



Funders also arempt to ensure secrecy at *mes: 
Inven*on Secrecy Act 

•  Code of Federal Regula*ons Title 37, Volume 1 Revised as of July 1, 1998 Sec. 5.2 
Secrecy order.  

•  In the US alone over 5000 patents are currently covered by secrecy orders (Marks, 
2005 The New Scien(st; Sabing 1997) 
–  At least 10% of secrecy orders cover “John Does” – patents filed by non‐government 

employees (irrespec*ve of funding) 

(a) When no*fied by the chief officer of a defense agency that publica*on or 
disclosure of the inven*on by the gran*ng of a patent would be detrimental to 
the na*onal security, an order that the inven6on be kept secret will be issued 
by the Commissioner of Patents and Trademarks.  
(b) Any request for compensa*on as provided in 35 U.S.C. 183 must not be 
made to the Patent and Trademark Office, but directly to the department or 
agency which caused the secrecy order to be issued. [24 FR 10381, Dec. 22, 
1959, as amended at 62 FR 53203, Oct. 10, 1997] 



Most consistent use of inven*on secrecy 
occurred in the Manharan Project 

•  Under Vannevar Bush the Office of Scien*fic Research & Development (OSRD) ensured 
that “as much patent control as possible resided in the hands of the 
government” (Bush‐Conant File , Folder 147). 

•  Filed over 1200 patents as part of the Manharan Project (almost 2% of patents in that 
period)  ‐ well over 80% subject to secrecy orders. 

•  Special Commiree on Atomic Energy (1946) acer ques*oning Captain Lavender (officer 
in charge of the patent program) commented: 

 Development & control of Atomic Energy [PL 585, Sec*on 11(a)] “no patent shall 
hereaPer be granted for any inven6on or discovery which is useful solely in the 
produc6on …or in the u6liza6on of fissionable material…for a military weapon” 

“I didn’t dream, frankly, up un(l this point, that there was a patent 
applica(on down there showing how the bomb was put 
together” (Chairman, Senator Brien MacMahon quoted in Wallerstein 
2008, p. 58). 



Publica*ons also maintained secret in war*me 
in the US and UK (via statue) 

•  Manharan project 
•  Bri*sh advances in cryptography 
•  Penicillin crystal structure: 

 “But detailed public informa*on on the 
penicillin [crystal structure] results 
were delayed because ‘all of the 
informa*on secured during the period 
of ac*ve collabora*on bore a high 
security classifica*on” (Clarke et al. 
1949 cited in Cranswick 2008) 

All with some loss of reputa(on/kudos 



Secrecy over publica*ons also imposed by 
private funders (via contracts) 

Olivieri case at the University of Toronto: 
–  PI conduc*ng a trial for pediatric thalessemia pa*ents using drug 

Deferiprone funded by drug company Apotex  

–  PI publishes in NEJM that the drugs not only are not effec*ve but have 
significant nega*ve clinical outcomes.  



Not simply a binary outcome – nego*a*ons also 
take place over *ming & scope of disclosure 

Timing of disclosure  
•  Publica*on & patent delay by public & private funders 
•  Rapid release of knowledge (esp data) e.g. Bermuda Rules  

Scope of disclosure 
•  Expanding scope of disclosure E.g. Crystallography debates (NIH 
guidelines)  

•  Contrac*ng scope of access to disclosed materials and methods 
E.g. Access to *ssue samples from Mul*ple Myeloma  



Timing of Disclosure 
Secrecy Orders for over ficy years! 

•  The longest known delay under a secrecy order is nearly sixty years.  

•  Patent, filed in September 1945 was not granted un(l July 2004 ‐ for chemical 
process research done at Oak Ridge during the war. 



Timing of disclosure 
Private funders seek *me restric*ons on disclosure 

•  Sponsored research contracts specify publica*on delays 

•  GAO (2003) survey found that “3 universi*es…do not permit any publica*on delays, while 
160 allow a sponsor to review a manuscript prior to publica*on (typically from 30 to 90 days). 
10 universi*es allow a longer period of up to either 120 days or 180 days, and 1 university 
allows up to 365 days  (GAO 2003) 

Standard MIT contract allows 30 days but in larger contracts e.g. DuPont‐MIT Alliance, PI has “an 
obliga*on to send DuPont a copy of the publica*on 60 days prior to publica*on” which “can be delayed 
for no more than an addi*onal 90 days from the *me of receipt by DuPont to file a patent”. 



Timing of Disclosure 
Bermuda Rules imposed by public funders 

•  Tradi*onal norms of disclosure of gene sequences allowed PIs long 
discre*onary period prior to disclosure of sequencing data. 

•  Following entry of Celera, funders (NIH, DOE & Wellcome Trust) set our 
principles agreed at the Interna*onal Strategy Mee*ng on Human 
Genome (Bermuda Rules): 

 “requiring grantees to deposit newly iden*fied sequence in the public GenBank 
database within twenty‐four hours” (Eisenberg 2006, p. 1025 and see 
hrp://www.gene.ucl.ac.uk/hugo/bermuda.htm)  



Scope of Disclosure  
Required by public funders but with few “teeth” 

•  Na*onal Research Council Commiree on Responsibili*es of Authorship in the 
Biological Sciences called on authors to include “the data, algorithms, or other 
informa*on—that is, whatever is necessary to support the major claims of the 
paper and would enable one skilled in the art to verify or replicate the 
claims” (Na*onal Research Council, 2003: 5). 

•  NIH followed with material sharing guidelines etc. but widespread viola*ons (e.g. 
Blumenthal 1998, Cohen et al. 2007). 



Scope of Disclosure 
Berer enforcement for crystal coordinates 

•  Protein Data Bank (PDB) (Berman et al., 2000) created in 1970s as a 
repository for the results of crystal structure analyses.  

•  Formal set of guidelines established the rules by which data would be 
publicly available (Interna*onal Union of Crystallography, 1989)  
–  Scope ‐ required deposi*on of all coordinates 
–  Timing ‐ allowed for a “hold” on data release one year beyond publica*on.  



Scien*sts & funders also limit 
the scope of disclosure in terms 
of who gains access 

 “The MMRC Tissue Bank is the only resource of its kind that integrates 
myeloma *ssue samples with corresponding genomic and clinical 
data” (over 1,900 samples with matching peripheral blood samples). 

•  Only available to researchers at “Member Ins*tu*ons na*onwide” – PIs 
from about 15 universi*es. 

•  Funder effec*vely excludes others from these key research disclosures. 



Varia*ons in commercial payments as defined by 
funders 

•  In general commercial payments to scien*sts made at the 
discre*on of their universi*es not predetermined by funders 
(may be interna*onal varia*on) 
–  Takes place via requirements for paten*ng & patent ownership. 

–  Typically *tle held by universi*es with licensing revenues shared with 
scien*sts (~30%) 



Model Set-Up 
•  Project space 

–  (b,v) on [0,1]×[0,1] 
–  b: scientific kudos/future spillover (if publication) 
–  v: immediate use value (if commercialised) 
–  k: required capital (Fund if b + v ≥ k) 
–  Each project requires 1 scientist (no outside option) 

•  Commerce: 
–  Duopoly possible – realise v and firms get share 2β

–  Monopoly outcome – realise (1-δ)v and firm gets share µ

–  Commercialisation cost, θ (distributed U[0,1]); removed if 

scientist has a commercial interest 
–  Publication defrays cost by d 
–  Patent increases cost (on non-patent holder) by λ




Negotiations 
•  Continuum of potential private funders 
– Require expected profit to cover capital costs and any 

payment to scientist 
•  Single scientist for each project 
–  Scientist has all of the bargaining power 
–  Scientists are wealth constrained so cannot contribute 

to capital of project 
•  Choices 
– Whether to disclose or not 
–  Payment, if any, to scientist 
– Whether to accept public funding or not 



Pure Private Funding 
•  Suppose there is no public funding 

–  v = minimum v with positive profits (no pub) 
–  v(d) = minimum v with positive profits (pub) 
–  v < v(d) 

•  Scientist has commercial interest and patent is held 
with exclusive licensing 

•  Allow publication if: 
–  b ≥ d(µ – β)v 
–  v ≥ v(d) 

•  Otherwise fund with no publication if: 
–  v ≥ v 





Remarks 

•  Suppose ironclad patent 
– No cost to publication as entry is blocked 
– Gans, Murray and Stern (2009) 

•  Scientist payment 
– Reduced if there is greater scientific kudos 
– Stern (2004) 



Public Funding 
•  Total available funding 

–  K < k 
–  Budget constraint 

•  Project selection criteria 
–  Assume can only observe b 
–  Choose to fund b above a threshold, b 

•  Funding conditions 
–  No patent/commercial payments 
–  Patent/open licensing 
–  Publication requirements 
–  No conditions 



No patent/commercial pay 

•  If accept public funding 
– Must publish to get scientist participation 
– Forgo monopoly profits 
–  Incur commercialisation costs as scientist has no 

interest in defraying them 
•  Conditional on positive profits from 

commercialisation, accept public funding if: 



Crowding out 
+ 

Disclosure 

Some projects 
not 

commercialised 



Open Licensing/Payment 

•  Suppose there is a patent but licensing is 
required to be open 
–  If no commercial interest, same outcome as no 

patent 
–  If commercial interest, commercialisation costs 

defrayed and there is a duopoly 
•  Public funding accepted if (positive profits): 



Increased 
crowding out + 

disclosure 

All projects 
commercialised 

Fewer 
projects 
funded 



Exclusive Licensing 

•  Only condition is publication 
– All projects where b ≥ d(µ – β)v request public 

funding 
•  Publicly funded projects may lead to 

monopoly 



v 

Public funding 

Private funding 
(no publication) 

b

Few projects 
funded 

Increased 
crowding out 
+ disclosure 

No commercial restrictions 



Extensions 

•  Placing weight on immediate use 
– Should public funders do this? 

•  Multi-stage research projects 
•  Public goals for secrecy 


