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Claim: Much of the social return to R&D grants/PhD support comes 
via students/workers transferring knowledge to industry rather than 
through university patents/tech transfer: “it's the people”



  

1. Federal R&D and Innovation

Table1: R&D Spending, 2014 by type; and Shares, by funding group

Fed R&D largest share is basic, mostly non-defense, and smallest share is 
development, with little non-defense.  So viewing development as closest 
to innovation, Fed R&D supports early stage of research so question is 
how new knowledge gets to  innovation



  

Some Exceptions



  

         Innovation is: implementation of a new or significantly improved 
product (good or service), or process, new marketing method, or a new 
organizational method in business practices, workplace organization or 
external relations. (The Oslo Manual (OECD-Eurostat, 2005, p. 46).  

         It can be new to the firm, market, country.  Unlike inventions, 
patents, input indicators such as R&D, Innovations are commercialized. 

         Until BRDIS asked about sales of new product, productivity was 
only quant measure. Key finding on BRDIS innovationis that R&D firms 
do more innovate while most innovations are from non-R&D firms.  

         Likely that many non-R&D/non-patent-based innovations use 
intermediate goods/service innovations from R&D firms but need I-O 
type analysis of innovation in intermediate sales/purchases to measure.

         We have been working with product attributes sold/listed on 
Internet to create an index of innovation, measured by value of change in 
attributes weighted by coefficients from hedonic price regressions.

But D in R&D is not Innovation. 



  

2. What is role of labor mobility in moving knowledge 
from basic/applied (sci papers) to innovation?

● Paper methodology follows knowledge in papers/patents to patents/ 
other indicators of use in products/processes or effect on productivity.  

● People methodology follows workers on R&D project to firms to 
measure effects on products/processes/productivity. Best will be u-
metrics data on fed supported R&D on firms to which project 
personnel moved, and economic changes in destination firms.  

● BDFMW (AEA, 2017) examines how mobility of workers from firms 
with different R&D intensity to establishments in new firm affects 
productivity and wages of workers at new establishment. 

● BDFW (NBER, forthcoming, 2017) finds establishments with higher 
S&E share of workers have higher productivity and that effect is larger 
for firms with greater R&D intensity --> that non-research S&E 
workers create more value when firm does R&D, (translating or 
implementing new knowledge?), and adds value to S&E training.  



  

BDFMW combines LEHD Mfg data with NSF SIRD, and Census 
education and occupation to assess worker transfer of knowledge 
hypothesis.  Finds recent hiring of workers (tenure less than 5 years) 
from an R&D firm raises establishment productivity; that movers from a 
high R&D firm earn a wage premium at new workplace; and that having 
co-workers with experience in high R&D firm raises wages of worker, 
with some evidence of inverse U shape to productivity and wage gains.



  

3. The Market for New S&E graduates
Cobweb Dynamics and Long-term “Oversupply”

Questions: How much overshooting in global economy where non-US 
supplies should dampen cycles.  Overshooting hurts new grads if grads 
do poorly outside relevant occupations; hurts academe if fall in majors 
reduces slots/pay. Key questions for this/other cobweb dynamics fields: 
How do grads do in the surplus phase/what substitutes for grads in 
shortage phase?  How dependent are field enrollments on majors?

 Simple Dynamics



  



  

Big R&D Budget Shocks → “Oversupply” of  PhDs/post-docs?



  

Key Questions to assessing ratio of PhDs/Post-
Docs to Independent Researcher Jobs

● Do student decision-makers understand the low odds 
of getting “ideal job”?  If they do, it is a matter of 
choice.  (Think athletes with small chance of getting 
professional job)

● What do graduates/post-docs who do not obtain 
professorship or related jobs do outside research at 
what pay and with what job satisfaction?

● Is there good economics/moral case for increasing 
their earnings in risky investment in scientific 
research?



  

4-US in Global R&D Innovation World
● US no longer dominates world in S&E PhD graduates,  R&D spending, 

scientific papers, patents, and possibly innovation (measures!).  
Multinationals shift R&D to other successful R&D/S&E countries. 

● In S&E graduates, China is number one at bachelor's level and about 
same as US in PhDs (with many US PhDs to Chinese int'l students).  

● In papers, China will surpass US when newest data come out (OECD 
says 2019), and while US has maintained high quality (indicated by 
citations) China showing big improvement.

● In R&D spending, China is 2nd at ppp but increasing both GDP and 
RD/GDP ratio.

● In patents, China has most applications and 2nd to US in patents 
granted, but China patents make ½ claims of US patents and less cited, 
so quality difference.

● But from US-centric view, it is not China's rise but worldwide rise of 
others that offers opportunity and challenge. 



  



  



  

Key Questions to assessing US Federal R&D as 
one of top countries in Global Basic Research

● How can US innovation process make better use of global 
research outputs since more comes outside US? Can fed assist in 
this – basic R&D on the process?

● US should rethink our comparative advantage in research fields 
– do we do too much basic R&D in bio-medical and not enough 
in physical sciences, or should we seek ways to use the 
commons of advances in physical sciences?

● How can we benefit more from being top international 
collaborator in research and our special relation with China?

● Need to think of balancing national portfolio of R&D topics, 
with due consideration to uncertainty in where some big 
breakthrough may benefit us all.   



  

Our Current Non-defense R&D Portfolio
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