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RETURN ON INVESTMENT IN RESEARCH 
 
Introduction: 

 
Is it not funny that over three centuries, leaders in the know in the USA 
understood what this is all about? 

 
… “I can not forbear intimating to you the expediency of giving effectual 
encouragement as well to the introduction of new and useful inventions from 

abroad as to the exertions of skill and genius in producing them at home”…. 
 George Washington, State of the Union Address, January 8, 17901 
  
[The U.S. patent system] “adds the fuel of interest to the fire of genius in the 
discovery and production of new and useful things.” 

 Abraham Lincoln*2 

“One of our hopes is that after the war there will be full employment”.  

To reach that goal the full creative and productive energies of the American 
people must be released. To create more jobs, we must make new and better 

and cheaper products. We want plenty of new, vigorous enterprises. But new 
products and processes are not born full-grown. They are founded on new 
principles and new conceptions which in turn result from basic scientific research. 

Basic scientific research is scientific capital. Moreover, we cannot any longer 
depend upon Europe as a major source of this scientific capital.  Clearly, more 

                                       
1	Quoted	in	W.	Copan	NIST	Presentation	
2	Quoted	in	W.	Copan	NIST	Presentation		



 

and better scientific re Vannevar Bush search is one essential to the achievement 

of our goal of full employment. “   Vannevar Bush3 

The above quote contains a promise:  Fund science and jobs will be created 

through new, better and cheaper products.   

Science helped win WWII – more and better food, efficient logistics to move men 
and materials and better weapons (radar and the bomb).  Science, according to 

Bush, will help prevent a recession after the war and build the economy and 

create jobs.  Fund science at universities and federal labs and this will happen. 

Response: 
 

First, I will address the specific examples of challenges presented by Under 
Secretary Copan in his background PowerPoint deck. 
 

• Difficulty negotiating IP terms and indemnification provisions. 
 

These are real, difficult issues. 
 

1. Some situations have terms that are hard to negotiate because they are 

difficult, or they have no precedent.  The university experience may be 
helpful.  Universities tend to delegate signature of the Institution down to the 
Director of the TT Office.  In many cases, the Directors have obtained 

approval for generic Licensing terms and generic business terms.  In other 
cases, the Director makes a recommendation for action and seeks input from 
local legal counsel and the Director’s supervisor, usually a VP Research.  In 

some cases, the VPR may decide to NOT sign having made a judgement call 
on behalf of the University.  In all cases, the key to this challenge is having a 
clear path for approval and priority attention from the various university 

officials when advice is needed. 
 

2. Some situations have hard to negotiate terms when the Company or its 

counsel for this matter is unfamiliar with the Licensing terms usual for not-
for-profit Institutions.  Occasionally, I have resolved this challenge by having 
the Company or its counsel talk directly to the Director of a TTO at a larger, 

experienced University which has deep experience.  Such independent, ‘no 
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dog in the fight’ advice clears log jams, occasionally.  
 

3. Some universities have adopted standard EXPRESS language agreements, 
particularly for start-up companies based on university technology.  This 
approach is relatively new (since the last 10 years) but is slowly gaining in 

frequency.  The first Express License was offered by the University of 
Edinburgh in Scotland, Office of Collaborations and were royalty free but 
applied only to preselected IPs that the Office had trouble licensing and were 

being given away to get them in the hands of the private sector.   
 

More recently Express licenses in the US are for start-up companies, or slow-
moving IPs that the OTT has trouble licensing. 
 

4. Indemnification.  Universities are highly risk adverse organizations, much like 
Federal Agencies. I have found it useful to tell potential Licensees upfront 
that certain ‘boilerplate’ terms (indemnification, legal venue, etc.) are non-

negotiable because of the culture of the organization as extremely risk 
averse.  As in the case of trade secrets below, some companies refuse to deal 
with the organization because of this ‘inflexibility’.  This is an issue which may 

be a deal breaker but breaking the ‘standard indemnification’ language is not 
worth the deal.  But in all cases, it is worth reviewing the language and 
discussing the impact and expectations around such language to ensure both 

Parties share a common understanding of the issues and the resulting 
language. 
 

• Inconsistent practices and interpretation of authorities across US 
Gov. 

 
In 2000, The University of Washington and Stanford University created the 
Summer Institute.  It was a 2-day activity on the UW campus for 2 years, then at 

Stanford for its final year.  The audience was Vice Presidents Research or 
Presidents of Universities.  The purpose was a primer on Academic Technology 
Transfer.  Not the Nuts and Bolts of Licensing, etc., but the purpose and Strategy 

of enhancing the University reputation, though TT, the University level Policy 
Issues that needed to be addressed and realistic setting of expectations for TT 

results over time.  Such a mechanism was a hands-on engagement of senior 
Laboratory personnel in a relaxed setting, where participants can ‘let their hair 
down’ in both the formal and informal settings.  Formal presentations were 

interspersed with a lot of informal interactions.  In spite of its success according 
to participants, it was terminated when the organizer champions (all time was 
given as volunteers) took on additional university responsibilities. 

 
This type of activity might be part of a response to this challenge. 
 



 

• Inability to copyright software and digital products developed by 
USG-operated labs 

 
It is unclear to me why this Policy was initiated originally, but I suggest that it is 

outdated.  It would seem reasonable as a minimum to review this situation in a 
modern context.  Universities are beginning to address IP commercialization in 
the form of copyright software and digital products and have found ways to 

ensure retention of rights for use of the IP by the University for University 
education, research and other non-commercial uses such as patient care. 
 

• Challenges in protecting trade secrets when collaborating with 
Federal laboratories 

 
Universities face the same challenge and particularly given the educational 
nature of the institution.  Corporate collaborators recognize this issue, but 

eventually either decide to accept the University mechanisms to protect trade 
secrets or they do not.  Universities have adopted specific, acceptable 
mechanisms to handle the IP of Others.   

 

• Concern about March-in Rights 
 
This is a real concern as the clauses have been prostituted for drug pricing 
control campaigns, in spite of the legislative champions stating that such 

purposes were not rational. 
 

It is believed that the original purpose of such rights was to give the relatively 
inexperienced TT university community a bargaining position with Licensees who 
were not using their best reasonable efforts in commercialization. 

 
Dr. Ashley Stevens stated at the NIST public event that such rights were no 
longer needed and could be voided.  I agree. 

 

• Requiring Feds to leave government service to be entrepreneurs. 
 
It is unclear to me why this Policy was initiated originally, but I can easily 
understand the rational for it at the time.  This is a complex issue with major 

perception concerns.   I suggest that it is now outdated and can accommodate 
some flexibility while balancing concerns prudently.  Universities (which on this 
topic are very different organizations) allow carefully crafted “Leave of Absence” 

or “Sabbaticals” as part of their culture.  Some of these have fully paid salaries, 
some totally unpaid, some partially paid. 
 

An ‘Entrepreneurial Leave of Absence’ for 2 years (difficult to accomplish a lot in 
12 months), could be offered within federal labs.  At the end, the person can 



 

return to the same position without any impact on fringe benefits, Pensions, etc., 
if they wished.   This is a non-issue for Agencies with Guest researchers on soft 

money but could work well for full government employees. 
 

• Conflict of interest provisions that make it difficult for Feds to 
access resources needed to commercialize technology. 

 

Let’s distinguish a situation where there is a “potential” for a conflict of interest 
and a situation which is an “actual” conflict of interest.  Most university people 
involved in in technology transfer realize that if there is no ‘potential’ for 

conflicts, there is no ‘interest’.  The key is to identify potential conflicts and 
manage them in an open and transparent manner to prevent them from 
becoming an actual conflict of interest (CoI).  One can identify conflicts as being 

either Personal, Institutional or Financial.   
 

Many universities have a Policy where the researchers have the responsibility to 
identify potential conflicts and to seek advice from the Office of Technology 
Transfer.  Many potential conflicts arise during the licensing of a researcher’s 

research results into a start-up company where the researcher will have a 
financial benefit.  In Florida, University Policy has a defined Form to be used in 
such circumstances to “declare” the facts of the situation.  A second Form is 

used to show how the potential conflict is to be ‘Managed’, so that it does not 
become an actual conflict. The Policy outlines who needs to be involved is the 
review of the Forms and decision making and in oversight of the situation.  The 

situation is reviewed yearly or more often if there is a major change in 
circumstances.  By use of such a Policy, the potential conflict, which cannot be 
avoided, are managed.  The attached is a copy of a useful innovation – a short 

explanation at Rutgers University where potential conflicts are allowed, if 
managed, examples where the conflict is unacceptable and other circumstances 
where detailed discussion is needed before a decision can be made.  Such 

conflicts are managed on site at the university, not at a state or national level. 
 
Second, I will address other key issues: 

 
1. Setting Priorities.  We are where we are because the technology transfer 

mandate in federal labs is an unfunded mandate.  The key is to address this 
issue from the viewpoint of the Agency/Lab Director who has resources which 
are limited and a mandate which is not.  Stretching resource across various 

responsibilities which are specifically funded is hard enough these days.  
Stretching resources across unfunded mandates in addition, leads to 
calculations of what can be ignored without fatal consequences to the 

Laboratory, to the personal career trajectory of the Director and senior 
leadership and to Congressional Funding. 
 



 

      For me, addressing this issue in a clear, positive manner is key to 
actually changing things in the Federal Laboratories. 

 
2. Comparing University Licensing Volume and Federal Laboratory Volume.  It is 

very difficult to compare Metrics and reach useful conclusions.  Reading 

through the Highlights of AUTM’s US Licensing Survey FY 2015 (see 
https://www.autm.net/fy2015-survey/) and the  Federal Laboratory Technology 

Transfer, Fiscal Year 2015 Summary Report to the President and the Congress (see 
https://www.nist.gov/tpo/federal-laboratory-interagency-technology-transfer-
summary-reports), shows that there are definitional differences (the fiscal year being 
an obvious one, etc.).  The research expenditures are listed as:  Fed ($46 billion), 
University ($66 billion).  Again, it is not clear how comparable these numbers are – 
federal lab expenditures are not focused on curiosity driven research as at 
Universities, it is much more focused on specific mandates – all of which may lead to 
differences in the volume of funded research which could lead to patentable invention 
disclosures.  The federal Labs list New Licenses and Invention Licenses.  The 
Universities list Licenses (usually of patented inventions) and Options to Licenses – 
again definitional problems for comparisons.  To be able to make useful comparisons, 
one would have to convene a group of experts and spend a couple of days sorting out 
definitions and then might reach the conclusion that the numbers that are comparable 
are not provided as such by the reporting organizations! 

	

3. Metrics for Success.  I include a paper of mine which addresses Lessons 
Learned in this area as of 2008.  In essence, success measures will depend 

on the age of the licensing office to a degree.  Licensing Transaction Inputs, 
Outputs and Outcomes can be gathered and reported by the reporting 
organizations.  These can be measured and compared.  Impacts, both 

Economic and Societal require separate, specific studies after the 
transactions.   

 

One example I am very familiar with is the Impact of the license from Florida 
State University (FSU) to Bristol Myers Squibb (BMS) for a process BMS used for 
a limited number of years to manufacture its Taxol anti-cancer drug. 

 
In 2009-2010, while I was Director of the TTO at FSU, Senior Legal counsel at 
BMS who was involved in the license negotiations provided me with the following 

information upon my request: 
 
Q. What was the impact of the drug?   Ans.  In the first 5 years of using the FSU 

manufacturing process for Taxol, 2 million women used Taxol to battle ovarian 
and breast cancer.  That is 2 million families impacted.          

 
Q.  What was the cost to the cancer patient of the FSU Royalty on Taxol sales in 
the US (4.25%).  Ans.  BMS manufactured, labelled and received FDA approval 

for Taxol.  BMS would sell the drug to wholesalers like McKesson and include the 



 

FSU royalty in that price.  McKesson would add a markup and sell on to hospital 
buying groups.  These groups would add a markup and sell on to individual 

hospitals and they would sell on to the patient (or their insurer). BMS estimated 
that a one-time infusion of the drug into a patient would be priced at $600 in 
2008.   

 
Multiple infusions were necessary over time.  BMS knew what the mark-ups were 
along this distribution channel and estimated that for each $600 charge, the FSU 

royalty would be about one half of one cent within the $600 ($0.005). 
 

These are the types of anecdotal facts that can be gathered from successful 
commercialization’s impact years after the initial License.  
 

Metrics for Success (continued):   Other pieces of information: 
 
4. MIT published a Study in 1996 (attached) entitled Pre-Production Investment 

and Jobs Induced by MIT Exclusive Licenses:  A preliminary Model to Measure 
the Economic Impact of University Licensing (Lori Pressman lead author.  Lori 
is the lead author on the recent ‘BIO Report of the Impact of University 

Licensing’).  By gathering numbers from all Exclusive licensees, MIT 
discovered that they invested roughly $1 million per year for product 
development between the time of License signing and product market entry 

(at which point royalties would be paid).  The economic benefit accrued to 
the local communities where the Licensees were located.  What made this 
result especially significant was that two other large universities (University of 

Pennsylvania and Ohio State University) did the same study using the same 
methodology and obtained the same results.  

 

5. Time to Market.  Oren Herskowitz, Head of the TTO at Columbia University 
lead a study that determined the length of time between filing a Patent and 

signing a License at Columbia.  The study is at 
https://vimeo.com/techventures – ‘Patents, Licensing, etc.’, about 14-16 
minutes into the video, I believe. 

 
6. Social Rate of Return:   I presented the following at the NIST Public meeting 

in June: 

 
Some work has already been done in this area of the Return on Investment of 
Research and largely forgotten.  Remember it and build on it.  Ensure that such 

current academic research in this area is properly funded and build on it. 
 



 

Edwin Mansfield, Professor at the University of Pennsylvania published in early 
1970’s to 2000s4. 

 

• Mansfield’s most highly cited paper, which is entitled “Academic research and 
industrial innovation” (1991). For products, he finds that on average for the 
seven industries studied, 11% of the new products could not have been 
developed without recent academic research. The variation between 

industries is substantial, ranging from a low of 1% in the oil industry to a 
high of 27% in the drug industry. The average time lag between the 
academic research and the industrial innovation is about 7 years. 

 

• In the seventh most cited paper (1977) of Mansfield, entitled “Social and 
private rates of return from industrial innovations”, the authors estimated 
that the median private rate of return was about 25% and the median social 
rate of return was about 56%. The paper remained a foundation for 

government technology policy to encourage firm R&D in the 1980’s 
and early 2000’s. 

 

The credibility of the general finding was strengthened after being twice 
replicated by NSF-sponsored research and published in 1978.  

 
For the 20 innovations studied in the replication by Robert R. Nathan Associates, 
the median social rate of return was 70%, while the median private rate of 

return was 36% (Robert, 1978, p. 5, p. 7). For a different set of 20 innovations 
studied in the replication by Foster Associates, the median social rate of return 
was 99%, while the median private rate of return was 24% (Foster, 1978, p. iii).  

 
7. Communication:  Last but very important.  Licensing done in the federal 

laboratories needs to be communicated via compelling stories, often and 

widely.  In 2007 or so, BIO published a CD about Biotechnology and its 
Impact, as a legislative communication tool.  It may still be on their web site.  
The 20-minute video explained the ‘magic’ of biotechnology by showing 

families whose lives had been affected by disease where a biotechnology 
derived drug had helped alleviate or cured the disease.  Of the 20 minutes, 2 
were spent on the science, the rest was all about impact on individual lives. 

 
I had often wondered what would happen if AUTM or the FLC went to 
‘Madison Avenue’ and found the ‘right people’ and let them loose on ‘our’ 

stories to see how they could communicate.  Being slick is not the answer, 
Madison Avenue knows how to communicate emotions and Impact.  

Somewhere an AUTM or FLC member has a cousin who works on Madison 

                                       
4ftp://ftp.ige.unicamp.br/pub/CT001%20SocCiencia/Agosto%2030/Diamond%20

on%20Mansfield.pdf	



 

Avenue and could identify the right people without getting caught up in 
federal procurement issues. 

 
I trust this information will prove of use. 

 

 






































































