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Motivation

» Question: Can public institutions focused on applied research create

(1) sustained regional innovation?

(2) knowledge spillovers beyond the institution?

(3) aggregate economic and social impacts in a region?
> (4) inclusive growth for existing residents?

> (1
> (2
> (3

Like several other programs, the new multi-billion dollar NSF Regional
Innovation Engines try to use federal R&D provision to kick-start
"regional innovation ecosystems" that deliver "inclusive economic and
societal impacts " in "regions that have not fully participated in the
technology boom.". Can this work?



What is a National Lab?

» Large literature on public investment in innovation, with recent papers on
universities (Andrews AEJ 2023) and contracts to tech leaders (Gross and
Sampat AER 2023, Kantor and Whalley AER Forthcoming).

> By contrast, the National Labs are public institutions that translate basic
science to innovation. They are funded by the federal government but
operated by contractors under long-term agreements.

» Labs vary in size, but often have several thousand staff, budgets in
hundreds of millions.

» Most national labs were established 1947-1960. Original goal for 14/17
labs was developing nuclear technology, for weapons and energy.

» Some labs were established with an economic development goal; all now
have this mission, and have broadened their research fields.



Map of National Labs founded between 1930-1980
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Figure 1: Numbers in parenthesis indicate year of founding

» Focus on Argonne National Lab in this talk (marked in green) due
to time limitation. Similar results for other labs.



1. Regional Innovation: National Labs Increase Patenting
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Figure 2: Patents For Argonne National Lab, IL (synthetic control result).

(Click here for more national lab slides.) (Click here for counterfactual locations.)



2. Knowledge Spillovers: Non-Argonne inventors also
patent more after lab is established (DuPage county)

DuPage County patents
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Figure 3: Dis-aggregated patents in DuPage county, lllinois.



2. Knowledge Spillovers: Increase Patenting in Lab Areas

» Idea spread to non-lab patents not yet evident in citations, but clear
in patent classifications.
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Figure 4: The y-axis measures before/after changes in the share of patents in
each patent classification category: 1920-1945 versus 1946-1975. ‘SC’ stands
for Synthetic-control Counties.



3. Economic Impact: Discovery of Annual Economic Data
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Figure 5: A scan from the Survey of Buying Power (1936). Resource for other
researchers.



3. Economic Impact: Total Retail Sales Increase
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Figure 6: Retail Sales For Argonne National Lab, IL (synthetic control result)

(Click here for more national lab slides.)



3. Economic Impact: Increase in the Number of Firms

No. of firmstown,year = & + 8 X (DuPage,n X Lyecar=1955) (1)

+’Ytown + Aycar + €town,year

Table 1: Data from the Certified List of Domestic and Foreign Corporations.

(1)
VARIABLES No. of firms

Dupageiown X lyear=1955 37.321%%*

(14.000)
Constant 22.444%%%
(4.646)
Observations 126
R-squared 0.867
Mean dep. var (1945) 22.44
Mean dep. var (1955) 52.17

Notes: The unit of observation is a town/city and
the two time periods used are 1945 and 1955. Ro-
bust standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1



4. Distributional Impact: Wages Increase for Prior
Residents

Table 2: Data from the 1940 and 1950 census matched individuals (DuPage vs.
Synthetic control counties).

1) @) 3) 4)

VARIABLES Change in Wage (Logs)
DuPage 0.0175 0.0432*%  0.0456*  -0.00446
(0.0331) (0.0257) (0.0253) (0.0347)
Under 35 x DuPage 0.107**  0.112**
(0.0476)  (0.0477)
College x DuPage 0.0972 0.0727
(0.0708)  (0.0722)
Professional x DuPage 0.167* 0.133

(0.0896)  (0.0909)
Control County Mean 0.874 0.874 0.874 0.874
Observations 6,937 6,937 6,937 6,937
Notes: The unit of observation is an individual, and the two
time periods used are 1940 and 1950. Robust standard errors
in parentheses. All regressions control for 1940 wage levels.
*¥** p<0.01, ** p<0.05, * p<0.1




Conclusions

» We find evidence that national labs significantly impacted

> (1) Patenting - our measure of local innovation.

» (2) Non-institutional patenting and patent categories - our measure
of knowledge spillovers

> (3) Retail sales and firm creations - our measures of aggregate
economic activity

> (4) Wages for prior residents - our measure of distributional
outcomes.



Questions and Future Research

» Potential work to nail down the mechanisms of impact:

» |mpact on in-migrants, prior innovators, etc.
» Long run impacts:

» Educational attainment, entrepreneurship, productivity, etc.
» Return on investment vs other interventions.

» Heterogeneity in impact across labs and over time.



Patents for other national Labs
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Inference (for Argonne National Lab)
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Figure 8: Deviations from their respective synthetic controls. Lightly colored
lines are placebo checks for the donor pool. The p-value from the post
estimation is 0.03.

(Click here to go back.)



Tax Receipts

Occupation Retail Tax

o 5

[99)

=]

-

)

2

s

€

£

@ 3

o

(7]

o

o

x
2

o

— DuPage county
1 7 Synthetic DuPage
1944 1956
Year

Figure 9: Data from the Department of Revenue

(Click here to go back.)



Map of runner-up counties
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Figure 10: Red counties indicate actual lab location, and blue ones are the
runner-up counties.

(Click here to go back.)



Other labs (wage heterogeneity)

Change in wages (levels) Change in wages (logs)
(€] @) (3) (4) (5) (©) ] (®)
VARIABLES
Lab county 82.88 37.75 79.50% 39.66 0.00184 -0.00861  0.0141 -0.0280
(70.86)  (47.17) (47.99) (71.07)  (0.0385)  (0.0273) (0.0264)  (0.0400)
Under 35 259.3%** 247.0%*%*  0.0839*** 0.0779%**
(43.47) (43.60)  (0.0235) (0.0236)
Under 35 x Lab county -1.164 1.778 0.0355 0.0337
(94.42) (94.23)  (0.0512) (0.0510)
College 168.0** 163.6* 0.107*** 0.0999**
(84.00) (87.15) (0.0399) (0.0416)
College x Lab county 236.2 2455 0.171%* 0.156%*
(168.4) (175.3) (0.0750) (0.0790)
Professional -89.38 -145.7 0.0334 0.00114
(97.82)  (100.5) (0.0478)  (0.0493)
Professional x Lab county 47.69 -78.51 0.122 0.0561
(219.6)  (232.3) (0.101)  (0.105)
Observations 9,231 9,231 9,231 9,231 7,462 7,462 7,462 7,462
R-squared 0.053 0.051 0.049 0.055 0.036 0.037 0.034 0.039

Robust standard errors in parentheses
**k 5<0.01, ** p<0.05, * p<0.1

(Click here to go back.)



Retail sales for other National Labs

Idaho National Lab ‘Oak Ridge National Lab

g H
3 2w
3 3
3 S
B &
H H
H g
2 H
— srrencary
. T
N
Year
- -
E g
3 H
3 )
3 3
& &
H 5 e
H H
H L
E—
9 - 85 ~ = Synthetic Aien
e wmewe  we wewe s we e e we we
vear vear

(Click here to go back.)



rgonne Patents
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Figure 12: Argonne National Lab Patent Portfolio (1976)
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Figure 13: Data from The Early County Business Pattern Files. Y-axis plots the

log total number of establishments in each category.



Scans from the Certified List of Domestic and Foreign
Corporations
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