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Why Open Data?

● Leveling

● Legitimacy

● Leverage



Open Data: Leveling

PhD

student

Famous 

professor



Open Data: Legitimacy



Open Data: Leverage

• Article cited 404 times

• But, dataset built using Web of Science, only accessible to NU faculty

• For comparison: 414 articles using i3 patent-to-paper citations (relianceonscience.org)



Open Data for the Economics of Science



Open Data for the Economics of Science

1.5 TB

2.6 TB

0.5 TB

Dozens of files
>10GB each

>100 Open Datasets

New challenges?



Gap Between Open Data and Enabling of Research

Large datasets are hard to work with

- Downloading and storing

- Merging with other datasets

- Keeping track of periodical updates

- Being aware of errors

- Imbalance in computational resources

Your AER submission

RA who left 

you with a .csv 

in 2015 



Proposed solution: i3 BigQuery Workspace

A shared platform for data storage and 

analysis

● Host a set of curated datasets

● Platform that enables analysis at scale on 

the cloud, integrated with advanced tools

● Cost-efficient, shared resources

● Industry standard methods and processes

● Sustainable through funding ecosystem

You might think: But we have Zenodo/Dataverse/Dropbox etc… What’s the difference?



What is Google BigQuery?

Google Cloud’s data analysis platform:

Scalable: Handles data from megabytes to terabytes effortlessly.

Interoperable: SQL-based, integrates seamlessly with Python, R, Julia (sorry Stata)

- Can always export data for local analysis

Collaborative: Shared code+data for coauthors, w/version control.

Requires Google Cloud billing account. (New users get free credits.)



Duration: 16 sec

Cost: 5 cents



Example: Who cites Xerox patents?
Cost: 1.5 cents



Funding the U.S. Scientific Training Ecosystem: New Data, Methods, and Evidence
Joint work with Hansen Zhang, Lee Fleming and Dan Gross

Processing 

using LLMs

NBER working paper https://www.nber.org/papers/w33944

Aggregate data available through doi:10.7910/DVN/LSHUB1

103 million sentences

https://www.nber.org/papers/w33944


Advanced features: Generative AI

- LLMs are integrated into Bigquery

- Run prompts at scale over large datasets

- Choose from a variety of models



Advanced features: Machine Learning

- Train classification models directly on the data

- Multiple types of models: 

- Regressions

- Boosted tree

- Random forest

- Deep neural network

- Inference at scale



Advanced features: Object Tables 

- Create secure connections between Bigquery and 

unstructured data objects in the cloud (PDFs, images, etc…)

- Run advanced analyses using predefined models and custom 

cloud functions



The i3 BigQuery workspace

Raw datasets Derivative datasets

- Commercial Potential of Science

- DISCERN

- Founding Patents (assignee age)

- HistPat

- Hubs of Invention

- Inventor Age

- Journal Commercial Impact Factor

- KPSS patent value

- Patent Paper Pairs

- Patent Scope

- Reliance on Science

Openalex

(2013)

Seamless Integration with other 

BigQuery datasets



Pasteur’s Quadrant Researchers 

(PQRs)
Joint work with Emma Scharfmann and Lee Fleming



Technology

Inventors

Science

Scientists PQRs

• 582,199 PQRs 
from 1976-2023

• Confidence % 
for each PQR

• Also download: 
relianceonscience.org



Notes 

- Datasets include variable 

definitions, year ranges, etc.

- Pls use provided cites, 

observe license type

- “i3-bigquery” Google 

Group for updates



Create your own workspace, integrate with i3 and others

● Users set up their own projects (workspaces)

● Pay for analyses based on use

● Pay for personal storage of datasets

● Full, seamless integration with i3 and other 

datasets



What about replication packages?

● Nothing beats local self-contained replication 

packages…

… unless huge datasets are involved!

● Multiple ways to integrate BigQuery queries into 

standard workflows.

● Potential to make replication packages easier to 

follow and share with editors.

● We discussed these ideas with the data editor at 

AEA

BigRQuery

Ibis



Reproducibility → Reproductions?

● “reproducible” research, but not reproduced

● Standardized, open, maintained datasets are a prerequisite for reproduction

● Research projects based on BigQuery can be developed through version-controlled code 

repositories. 

○ Can be built for reproductions from raw-data to final analyses regardless of scale

○ New data versions can be integrated automatically for reproductions

● Field-level research dashboards?



Project Sustainability

Costs

● Data storage (currently about 30 USD/month, increases with scale)

● Updates to current datasets

● Upload additional datasets

● Support training and usage

● Support the creation of new datasets



Project Sustainability: plans ahead

Grants

Voluntary 

donations

Webinar

Participation

Financial 

Host 

501(c)(3)

Storage 

costs

Grants for data 

maintenance and 

development

Training and 

dissemination



Getting started

2
3

nber-i3

1

4

https://cloud.google.com/



i3 “upskilling” sessions (https://is.gd/i3upskilling)



Join us!

● Discussion group

● Ideas

● Creation and uploading of datasets

● Maintenance

● Workshops, “upskilling”

● Funding https://groups.google.com/g/i3-bigquery



Questions?

Thank you!
dror.shvadron@rotman.utoronto.ca

mmarx@cornell.edu

Useful links

BiqQuery repository: nber-i3

Discussion Group: 

https://groups.google.com/g/i3-bigquery

Reliance on Science: 

https://relianceonscience.org/

mailto:dror.shvadron@rotman.utoronto.ca
mailto:mmarx@cornell.edu
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