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Academic Work on the Private Value of 
Government Investment

● Financial 
(SBIR Grants, Subsidies, R&D Tax Credits etc)

● Physical Infrastructure
(Roads, Communication Networks, Airports etc)

● Technology and Science
(University research, Public R&D, Patents etc)
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Open Question:

How to Assess the 
Private Value of 
Public Data?



Theoretical Framework

Optional Section Header



Optional Section Header

Today’s Talk: Discuss 2 recent papers 
studying value of NASA satellite data for 
private-sector innovation 

● Empirical framework for assessing the causal 
impact of public data

● Estimates along few different margins: firm 
performance, firm entry & scientific innovation



The Private Impact of Public Data: 
Landsat Satellite Maps and Gold Exploration



Landsat and Gold Exploration
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The Landsat “Experiment”
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Causes Behind Variation
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Landsat and Gold Exploration

● Actual Experiment
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Landsat and Gold Exploration
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Landsat and Gold Exploration
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Junior vs. Senior Firms
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Landsat and Gold Exploration

● Landsat imagery had a causal role in doubling the rate of 
gold discovery in regions around the world

● Junior firms increased market share from about 8% to 25% 
in regions with freely available satellite imagery

● Back of the envelope calculations suggest additional $10B 
worth of gold reserves attributed to Landsat imagery in the 
US alone over a 15 year period

● First studies to illustrate the long-term and industry-wide 
implications of remotely sensed satellite data
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Our Focus:

How did the reductions in cost 
and data sharing restrictions 

after the Land Remote-Sensing 
Policy Act (effective 1995) affect 
scientific efforts that built on 

Landsat data?



Two Main Sources of Data

Publication Data:
○ Build a dataset of about 24,000 publications by 

34,000 authors from 1974 to 2005 that refer to 
Landsat in the title/abstract

○ For each paper, we use ML algorithms that 
“geoparse” the text and match it to a specific 
block on earth

○ Repeat the same process for author institution 
locations



Scopus Matching



Scopus Matching match to Landsat 
block for this place



Two Main Sources of Data

Publication Data:

○ Build a dataset of about 24,000 publications by 34,000 
authors from 1974 to 2005 that refer to Landsat in the 
title/abstract

○ For each paper, we use ML algorithms that “geoparse” the 
text and match it to a specific block on earth

○ Repeat the same process for author institution locations

● Landsat (meta) Data:
○ For 12,577 scenes that cover earth’s landmasses we obtain 

Landsat coverage data
○ This includes image date, image quality (e.g. cloud cover) 

that documents large variation in coverage



Research Design

● Descriptive Statistics:
Explore how publication output changes in response 
to reduction in data costs and sharing restrictions

● DD Regression:

Compare high-coverage and low-coverage blocks in 
terms of their response to reduction in costs (i.e. post 
1994) in a difference-in-difference framework with 
year and block fixed effects



Impact on Rate of Science (Total 
Pubs)



Impact on Rate of Science (Total 
Pubs)



Direction of Science

● Improved data access should increase the diversity of 
researchers
○ Lower-ranked researchers
○ Developing Country researchers

● These researchers are more likely to study “local” 
topics typically ignored in science
○ More research “about” the developing world and 

ignored regions



Author Locations (pre 1995)



Author Locations (pre+post 1995)
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Study Locations (pre 1995)



Study Locations (pre+post 1995)
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Implications

● Even though remote sensing data is lifeblood of 
modern environmental science, we understand little 
about the role of data access in shaping science

● Reductions in the cost and sharing restrictions on 
data have important implications for science
○ ⬆ quantity and quality of scientific output
○ ⬆ diversity of authors in scientific field
○ ⬆ diversity of topics in the field



Concluding Thoughts
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● Across two studies, we showed how variation in 
Landsat coverage and cloud cover can be exploited 
to evaluate its long term impact
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● Across two studies, we showed how variation in 
Landsat coverage and cloud cover can be exploited 
to evaluate its long term impact

● A key enabling factor was granular outcome data 
matched to Landsat scenes (gold discoveries and 
scientific papers)
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● Across two studies, we showed how variation in 
Landsat coverage and cloud cover can be exploited 
to evaluate its long term impact

● A key enabling factor was granular outcome data 
matched to Landsat scenes (gold discoveries and 
scientific papers)

● This method enables long term evaluation of the 
value of public data at the industry level and 
accounts for indirect and direct effects of information



Concluding Thoughts
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● Across two studies, we showed how variation in 
Landsat coverage and cloud cover can be exploited 
to evaluate its long term impact

● A key enabling factor was granular outcome data 
matched to Landsat scenes (gold discoveries and 
scientific papers)

● This method enables long term evaluation of the 
value of remote sensing data at the industry level 
and accounts for indirect and direct effects of 
information

● Promise in similar methods (e.g. randomized control 
trials) to evaluate the impact of public information



One Last Thing ...
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The Economics of Maps
(w/ Scott Stern)
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twitter: @abhishekn
email: nagaraj@berkeley.edu
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