
  

Migration of High Skilled Immigrants and Ideas in a World of 
Global Education and Research Collaborations

1) Global Expansion of  Education/Knowledge 
creation in the modern economy 

2) High skilled immigrants: brain drain, knowledge 
outflow, or mutually beneficial collaborative exchanges?

3) Issues and questions for policy

Richard Freeman (Harvard, NBER)   National Academies Board of Science, 
Engineering, and Medicine High Skill Immigration  Sept 22, 2014

Much of the data on China are from Freeman and Wei, “China's Great 
Leap Forward in Science and Engineering”, 2014



  

Theme
● Development and dissemination of S&E-based 

knowledge is the “one ring that rules them all” in modern 
economy.  

● Research that produces scientific papers and R&D 
spending to support basic research and apply it to 
economy drives modern economic growth.

● Increased university enrollments within a country and  
international students and return migrants drive 
knowledge creation and dissemination.

● Collaboration in science and “migration of ideas” are 
critical in high-skilled immigration and policy    



  

Modern Economy Lives on Production and 
Dissemination of Knowledge

Production:

● University-based basic R&D -->stock of S&E knowledge

● Firm-based applied R&D → innovative products/ processes

● Engineering/technology work by university graduates 
outside R&D to make things work.

Dissemination:

● Growth of higher education – globalization bcs use similar 
texts, English language.  And the MOOCs

● International students and immigrants and returnees as 
“carriers of basic knowledge” in knowledge pandemic

● Multinational corporations as  “carriers of applied 
knowledge” in global economy



  

1.Globalization? It's the Knowledge flows, Stupid!

In knowledge economy globalization's main impact is 
through the spread of knowledge via higher education; 
international students; migration of high-level workers, 
supported by R&D; and spread of ideas through modern 
ICT and collaborations and migration, as much (more 
than?) through trade and capital flows stressed bythe 
obsolete Washington Consensus /World Bank/IMF vision. 



  

Spread of Modern technology
● Consumption: cell phones and Internet

●

●

●

●

● Production:  Global chains of production mean that even 
low skilled workers in low income  countries contribute 
but bulk of value added comes from high skilled work

● Knowledge: World R&D increases more than world GDP 
with China raising RD/GDP ratio; Scientific papers 
increase largely in developing countries 



  

Expansion of S&E papers is developing countries/China



  

Keys for US:(1) Inevitable decline in US share of R&D/S&E; 
(2) Currently linked to rise of China



  

Necessary for global spread of S&E knowledge: 
expansion of university education 

● Universities and education



  



  

“Human Resource Leapfrogging” in China: number of graduates 

Note: Official China data; # Bachelors refers to  four year normal degree recipients; larger reported numbers include persons on 
short cycle courses.  In 2012 the 6,247,338 undergraduate degree recipients  consisted of  3,038,473 in normal courses; and  
3,208,865  in Short-cycle courses. See: http://www.moe.edu.cn/publicfiles/business/htmlfiles/moe/s7567/201309/156896.html



Developing countries use international students to access 
superior US/other advanced country higher education  

  Int'l Students, World

1975   600,000

1980 800,000

1990    1,200,000

2000    1,900,000

2012    4,500,000

         Source: OECD, Education at a Glance, 
2014 p 344 and IIE, International Students 
and Mobility 
http://exchanges.state.gov/universitysummit/mobility_report.pdf

http://exchanges.state.gov/universitysummit/mobility_report.pdf


China Growth of International Students Fastest In USA



China-US Special Relation in International Education



  

What International Students bring to US science: 
Science and Engineering Students and Post-docs





  

International Students Become Immigrants

EU studies show causal relation between programs to place 
students short term in another country and location in that country



  

2.Intn'l Students and S&E Immigrants: brain drain 
vs knowledge flow in world of scientific collaboration

IN US/RECEIVING COUNTRY

● Immigrant comes and works in receiving country science; 
contributes to advance.

● But immigrant likely to pass information through ethnic 
network/speed up flow of ideas via collaboration with person 
in native country 

IN SENDING COUNTRY 

● Immigrant likely to write papers with persons in home country

● Returnee brings ideas directly and improves science 

● Returnee more likely to collaborate with persons from 
US/country of migration



  

 Collaborations Increase Within and Across countries



  

Quality:US/other advanced countries gain more citations



  

Shares of international collaborations and major US collaborators 
 



 How Collaborators First Met? (2-author papers)



US-China “Special Relation:  Changing 
shares of  papers and Collaborations

Source: NSF S&E Indicators 2012, Appendix table 5-41, 5-27





  

Immigrants and US job market





  

Hypotheses About Role of  Immigrant/Returnee as link in 
production and flow of ideas

● Immigrant to US produces more/better research in 
US than in home country (McGarvie and Khan)

● Immigrant more likely to collaborate with people 
from home country than US-born.

● Returnees more likely to collaborate with US than 
other scientists in home country.

● Returnees produce more/better research than 
countries in home country 

● Location of research likely to affect location of 
investment for production.



  

Researchers with Overseas Experience Have 
Higher impact in China



Paper Quality of Chinese Working in US; Chinese 
with US/foreign experience working in China



China-Based Authors with US Experience much more 
likely to co-author with people in US



  

3.Ideas Migration and Policy

1. International students sizable in US higher education 
and will grow.  They produce lots of US science and are 
source of immigrants in high-level jobs; who in turn make 
a large proportion of  S&E Workers 

2.International Collaborations Across Countries + 
Collaborations with foreign born in US  → Over half of 
US basic research papers done with foreign born

To the extent that they do better work in US and give more 
leg up than if they work overseas, more friendly 
international student and immigration policies makes 
sense. 



  3.Research Portfolio – mix as industrial policy. 
US diverges from other big RD countries by 
being so bio-medical science dominated.  

 In 2011 the US spent 51.6% of its research moneys 
on the biomedical fields compared the EU spending 
43.3%, Japan spending 42% and China spending 
just 26% of its research moneys in that area.  

Why? Doubling the NIH budget and Senator Arlen 
Specter; ARRA spending and Senator Arlen Specter

Possible value of shifting balance toward non-bio 
medical areas 



 4.Challenge of Making Benefits Sticky.
Citizens benefit from lower-priced high-tech goods  
but pay taxes for R&D when multinationals produce 
goods in another country? What policies, if any, can 
make investments in basic R&D stickier? US 
Production impact statement?

Suggestion: New set of fellowships for master's or 
doctorate graduates specializing in the transformation 
of knowledge into US production.  Such a program 
would produce scientists and engineering specialists 
in what the NIH calls “translational sciences”
(Possibly for MBAs as well?)  

Numbers, amounts of support, terms ????
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