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Long Run Development 

 



Growth and Science  

• Expenditures on basic research vary  

• 2% Long Run growth rate does not 

• Either not closely related or very long term 

• Data shows funding for academic research has 
increased since 1950 

– Probably understates, as publications increased 
even at ‘teaching’ schools 

• Lack good industry data => incomplete picture 
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Public Goods 

• Non-rival 

– Many people can benefit from the good 

– Most electronic media, national defense, fire 
protection, uncrowded classrooms, knowledge 

• Non-Excludable 

– You cannot prevent people from consuming it 

– National defense, living in a safe society, living in 
an equal society, unpatented research 

 



Test 

• Are public schools public goods? 



Test 

• Are public schools public goods? 

• No! They are both rival and excludable 

– They are crowded (rival) 

– You can be expelled (excludable) 

• The word ‘public’ in front of something 
doesn’t make it a public good 

• Still want government to provide schooling, 
but for other reasons (positive externalities) 



Role for Government 

• Free markets fail to provide the ‘correct’ 
amount of public goods (underprovide) 

• Basic argument for Government funding for 
research 

• Counterexamples: 

– Radio broadcasts 

– Lighthouses 

– Some real estate developments 



How Do We Fund Public Goods? 

• Usually taxes 

• Who do we tax? 

– Rich! 

• World scale => tax high GDP countries 

• Look at the data 

 





Estimate Gains 

• We need to think about opportunity costs 

• Do calculations usually include those? 

• Can we trust the physicists to tell us the costs 
and benefits? 

– Physicists are people, too 

 

 





Benefits? 

• John Womersley: co-spokesperson for D0 says 
huge! 

• Assumes 

– None of those PhD’s would have occurred without 
Tevatron 

– Those people would have not existed without 
Tevatron 

– Confuses size of industry with economic gains 

• Like assuming music was invented with iTunes 



Did Tevatron Increase PhD’s? 

 



Did PhD’s Increase Growth? 
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Political  Economy of Big Science 

• Big Science may require government funding 

• How do you convince the govt. to spend $$$ ? 

– Put something in every district! 

– Difficult to do with collider 

 



Funding Distribution 

• Funding choices 

• Political game 

• Life Sciences distribute gains 

• Big Science Physics does not 

• SSC vs Genome Project 

 



Politically Savvy Science 

• Good 

– Genome Project 

• Bad 

– Space Shuttle hindered rocket science 

– Sub-optimal (but large) programs create their own 
constituency 

– Hindsight is 20/20, but theory tells us 
constituencies fight for their projects 

 

 



Caveats and Crystal Ball 

• What did I leave out? 

– Concerns about access 

– Benefits of best university system (PhD) 

– Loss of expertise (not PhD) 

• Predicting the Future Is Hard 

 



Access to Basic Research 

• Europe is open 

• Some countries are not (China) 

• Increasing trend in international collaboration 
across all fields 

• Increased more than US-US co-authorship 

• Publications up 

 

 





Access in the Crystal Ball 

• Should we worry? 

• Probably not in the foreseeable future 

• China may ‘hide’ basic research from us 

• Optimistic (usually I’m pessimistic) 

• China will be huge economic and military 
power => we want to be friends 

• Harder to be militaristic when you have cable 
TV, AC, and a couch 



Benefits of Best University System 

• Agglomeration effects 

• Silicon Valley, Hollywood, NYC Finance 

• Clustered industries lower the cost of 
production 

• Zero Sum Game 



China Will Invent Stuff 

• If that stuff has scary military applications, we 
should be concerned 

• If it just means new technology . . . 

– AWESOME! 

• Only the forefront countries grow at ~2%, 
others can grow faster! 

• Re-invigorate our manufacturing sector! 

• World growth is not zero sum! 



University System in Crystal Ball 

• Academics like freedom and openness 

• US is open and free (relatively) 

• Sheer numbers mean China may (will) have 
best system in future 

• Loss to US unclear 

– High end ballpark $2 billion lost taxes per year 

– Low end ballpark 0 



Expertise in Crystal Ball (non PhD) 

• Engineering expertise, etc. 

• We already lost the engineering edge 

• Apple hires 700,000 people to make products 

• Almost none in US 

• Engineering done in China (NYT Story) 

– http://www.nytimes.com/2012/01/22/business/a
pple-america-and-a-squeezed-middle-
class.html?pagewanted=all&_r=0 
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Expertise in Crystal Ball (PhD) 

• No trend downwards yet 

• Worry about where smart people go (industry) 

• Most smart academics could make more $$ in 
private sector 

• Why academics? => Fun Puzzles and Toys! 

• We want smart people in research, not zero 
sum games (HFT finance, etc) 



Do We Have Enough Phd’s? 



Conclusion 

• Less government funding for basic research 
probably has little 50 year economic effect 

– May have larger 100 year effect => unclear 

• Answering basic questions about world is 
important to me (and others) 

• Use tax dollars to buy stuff we like 

– Personally I vote for more science funding 

– Difficult case to make purely economically  

 

 



OASDI SS Cost vs Rev 


