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Types of public stimulus
• Tax decrease

• Decreases tax burden to put more cash into markets

• Decreases public revenues

• Direct payments
• Increases money supply in markets

• Increases public deficits

• Subsidies
• Decreases prices for consumers by paying industry

• Increases deficits

• Infrastructure projects
• Increases money supply with  shovel ready jobs

• Provides logistics for productive activity

• Increases deficits



Infrastructure and subsidies

• High speed rail (HSR)
• Japan and China

• Eisenhower Interstate system
• For every $1 spent has created $6 of economic activity

• NASA patents
• Gave SpaceX and other private companies cost savings on prior research

• Google NSF grants
• $4.5 million grant turned into a trillion-dollar company plus spillover effects



Research Methods: Highspeed Rail
High-speed rail and regional economic productivity through agglomeration and network 
externality: A case study of inter-regional transportation in Japan

Does High-Speed Rail Promote Enterprises Productivity? Evidence from China



Research Methods: General Infrastructure
• Public Infrastructure and Economic Productivity A Transportation-Focused Review

• Public Productive Infrastructure and Economic Growth

• Estimating Productivity of Public Infrastructure Investment 



Eisenhower Interstate System

• For every dollar spent at least $6 in economic activity is generated annually

• That’s a 600% return on investment per year

• We can fashion projected economic outcomes as a geometric series

𝑠𝑛 =
𝑎1 1 − 𝑟𝑛

1 − 𝑟
𝑎 = 1
𝑟 = 6
𝑟 > 1

Diverge



Geometric Series

• Current proposed infrastructure bill is $2 trillion

• Conservative estimates give a .3 percent increase in GDP per year

𝐼 𝑛 = $2𝑇

𝑘=0

𝑛

0.3𝑘

Year 0 1 2 3 4

$0 0.3 ∗ $2𝑇
= $600𝐵

0.3² ∗ $2𝑇
= $180𝐵

0.3³ ∗ $2𝑇
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0.34 ∗ $2𝑇
= $16.2𝐵



Annual Growth

𝑠𝑛 =
𝑎1 1 − 𝑟𝑛+1

1 − 𝑟

𝑠𝑛 =
$2𝑇(1 − 0.3𝑛+1)

0.7

𝑛(𝑦𝑒𝑎𝑟) 𝑛 = 1 𝑛 = 2 𝑛 = 3 𝑛 = 4

Economic 
Growth

$2.6𝑇 $2.78𝑇 $2.843𝑇 $2.8502𝑇



Finding the convergence of growth

𝐼 = lim
𝑛→∞



𝑘=0

𝑛

𝐴𝑟𝑘 =
𝐴

1 − 𝑟

= $2.85714𝑇

Reaches convergence 
after 10 years

𝑛(𝑦𝑒𝑎𝑟) 𝑛 = 1 𝑛 = 2 𝑛 = 3 𝑛 = 4 𝑛 = 5 𝑛 = 6

Economic 
Growth

$2.6𝑇 $2.78𝑇 $2.843𝑇 $2.8502𝑇 $2.85506𝑇 $2.85652𝑇

𝑛(𝑦𝑒𝑎𝑟) 𝑛 = 7 𝑛 = 8 𝑛 = 9 𝑛 = 10 𝑛 = 11

Economic 
Growth

$2.85696𝑇 $2.85709𝑇 $2.85713𝑇 $2.85714𝑇 $2.85714𝑇



Convergence



Conclusions
• You can use these analysis to show the benefits of public investment

• Private business has a place but public spending often does the heavy lifting

• Public spending is especially beneficial for non-excludable and non-rivalrous 
goods



Sources
• The Short- and Long-Term Impact of Infrastructure Investments on Employment and Economic Activity in the U.S. Economy 

https://www.epi.org/publication/impact-of-infrastructure-investments/

• 40 Years of the US Interstate Highway System: An Analysis of The Best Investment A Nation Ever Made
http://www.publicpurpose.com/freeway1.htm

• Productivity and the Highway Network: A Look at the Economic Benefits to Industry from Investment in the Highway Network 
https://www.fhwa.dot.gov/policy/otps/060320b/

• Does High-Speed Rail Promote Enterprises Productivity? Evidence from China 
https://www.hindawi.com/journals/jat/2019/1279489/

• High-speed rail and regional economic productivity through agglomeration and network externality: A case study of inter-regional
transportation in Japan
https://www.sciencedirect.com/science/article/pii/S2213624X1730130X

• Public Infrastructure and Economic Productivity A Transportation-Focused Review 
https://www.ebp-us.com/sites/default/files/project/uploads/Baird-2005-infrastructure%20productivity.pdf

• PUBLIC PRODUCTIVE INFRASTRUCTURE AND ECONOMIC GROWTH 
https://core.ac.uk/download/pdf/7040206.pdf

• The Macroeconomic Consequences of Infrastructure Investment 
https://www.nber.org/system/files/chapters/c14366/c14366.pdf

• Estimating Productivity of Public Infrastructure Investment  
http://cesi.econ.cuhk.edu.hk/wp-content/uploads/Estimating-Productivity-of-Public-Infrastructure-Investment.pdf

• Investments in Basic Research Today…
https://www.aau.edu/sites/default/files/%40%20Files/Research%20and%20Scholarship/Why%20University%20Research%20Matters/Infographics/Basi
cResearch--Google.pdf

• NASA RELEASES ROCKET AND AIRCRAFT PATENTS FOR SPACEX AND BLUE ORIGIN TO SINK TEETH INTO 
https://www.inverse.com/article/15272-nasa-releases-rocket-and-aircraft-patents-for-spacex-and-blue-origin-to-sink-teeth-into

https://www.epi.org/publication/impact-of-infrastructure-investments/
http://www.publicpurpose.com/freeway1.htm
https://www.fhwa.dot.gov/policy/otps/060320b/
https://www.hindawi.com/journals/jat/2019/1279489/
https://www.sciencedirect.com/science/article/pii/S2213624X1730130X
https://www.ebp-us.com/sites/default/files/project/uploads/Baird-2005-infrastructure%20productivity.pdf
https://core.ac.uk/download/pdf/7040206.pdf
https://www.nber.org/system/files/chapters/c14366/c14366.pdf
http://cesi.econ.cuhk.edu.hk/wp-content/uploads/Estimating-Productivity-of-Public-Infrastructure-Investment.pdf
https://www.aau.edu/sites/default/files/%40%20Files/Research%20and%20Scholarship/Why%20University%20Research%20Matters/Infographics/BasicResearch--Google.pdf
https://www.inverse.com/article/15272-nasa-releases-rocket-and-aircraft-patents-for-spacex-and-blue-origin-to-sink-teeth-into

