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Context: Not documents - people

Transmission of research ideas can occur through:
* People employed doing research (measured with
grants)

— Placement of individuals (Oppenheimer — the best way to
send knowledge is to wrap it up in a human being)

— Start up of businesses
— Through social networks

* Purchases of equipment and services
— Consumer led innovation
— Development of comparative advantage
— Economies of scale



A conceptual framework
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Data Architecture

Scientific Outputs and Inputs
Biographic Data LEHD
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Abstracts, Text, N Resources Human interactions (UI Wage Records)
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Affiliations; v ILDB
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Citations Disambiguated, Clinical Trials, New Businesses
Co Author Names; Longitudinal Drug Approvals
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/ \ Results
Dissertations Web Searches i?éggiir Names
Author Names Age (Bio & Career) Technologov Classes
Publications Affiliations Ciration
Biographic Information Fertility




[ @ IS oA o WU 1. S, re

2 S et FUTURE 6N®
Universit'ie Create New
support in . . . . tified, research and
campus-s Mashing up University Admin data reports
roducts

" and Census Bureau Data to Create

i New Statistics

= Key Census Datasets ==
VN = Business Register — Employer and Nonemployer
= Used for Matching business records

= PVS System

= Used for Matching person records

= |BD

= Data underlying the Business Dynamics Statistics

= |EHD
= Data underlying the Quarterly Workforce Indicators
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“NPR membership” Model 63 researchers have accessed data



What results

UMETRICS DATA CENSUS DATA
. . Employee Name/DOB
University data on Federal < b Secure data on people and
awards: businesses:
Employee, vendor, subaward 'Organization Name/Location Employment records, business

< »

transactions dynamics & characteristics

VENDOR
JOB PLACEMENTS START-UP ACTIVITY CHARACTERISTICS
Where research What types of What types of
employees get their businesses research businesses supply
next jobs employees found research

Analyze by: Occupational category | Funding agency | Research area | Years since leaving university
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About this score

In the top 5% of all research outputs

scored by Altmetric

Mentioned by

. 12 news outlets

. 3 blogs

333 tweeters

. 11 Facebook pages
. 1 Google+ user
2 Redditors

Readers on

. 111 Mendeley
3 CiteULike

MORE...

SCORE IN CONTEXT

A

9 This research output has an Altmetric score of 377. This is our high-level measure of the quality and quantity of online attention
that it has received. This score was calculated when the research output was last mentioned on 08 February 2016.

OUTPUTS FROM SCIENCE

4270

of 31,148 outputs

OUTPUTS OF SIMILAR AGE

#403

of 191,677 outputs

OUTPUTS OF SIMILAR AGE
FROM SCIENCE

17

of 732 outputs

ALL RESEARCH OUTPUTS

4,175

of 4,800,033 outputs

Altmetric has tracked 4,800,033 research outputs across all sources so far. Compared to these this one has
done particularly well and is in the 99th percentile: it's in the top 5% of all research outputs ever tracked by
Altmetric.
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Firm characteristics

= Employers of doctoral recipients (R&D and non-R&D)

25
m All US R&D establishments

m All US establishments (R&D and non-R&D)

% of Workers

N9 S X H o0 A2 9 Q9O N UYL H o0 A DY 9 O AN

N YT WG O AT D o o e art ot Y et A oS ol o v NS 2

v O TN N WG G AT N Y
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Fig. 2. Annual payroll per worker at establishments that employed UMETRICS doctoral recipients, establishments owned by firms that per-

form R&D, and all U.S. establishments. Values for average annual payroll per employee are (U.S.$1 x1000).



Earnings

==|ndustry Earnings
==Acacdemia Earnings
== overnment Earnings

Math, Computer Science, Physics ==
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Arts & Humanities =
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Engineering =
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Frequency Distribution of PhD Recipients
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Startups/Entrepreneurship

Figure 2: Data Construction for Human Capital Measures of Startups

Step 1: Identify person and firm tvpes in three vears prior to startup

R&D Firm (BRDIS/SIRD) ICF High-Tech Industry

420,000 EIN-Year observations Demographics for (Hecker) _

74.000 EINs 260M individuals 61 NAICS six-digit industries
Link by EIN-Year\ Link by PIKl Link by NAICS

Startup Worker History File
690.4M Total PIK-EIN-Year Observations
48.3M Observations for Startups at time t=0

Link by EIN /" "\Link by PIK-EIN-Year
University (IPUMS/Carnegie) Research Experienced
13Q EINs 140,000 actual UMETRICS
190,000 predicted (ML) UMETRICS

Step 2: Collapse and tabulate human capital totals by startup EIN

R&D High- Research Foreign
Startup EIN Lab Tech University Experience Female Born
e >
5.3M Startup Observations Startup ) o\ 900,000 400,000 35.000 2.8M 1.7M
48.3M Employees Count
Employee | ¢ 1\r 3 0Mm 950,000 50.000 225M  84M
Count
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| 1 Estimating the Contribution of Research | v
Trained Individuals on Local Economies
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Julia Lane began working
in scientific-funding policy she
was quickly taken aback by how

urscientific the discipline wascompared with
the rigorous processes she wasused toin the
lbour-economice sector, "It was a relatively
weak and marginalized field” =ors Lane, an
econamistat New York Univwersity

I 20605, John Marburger, science adwiser
o then-President George W, Bush, felt much
the samne. He called on researchers and peli-
cymakers tofocus on the “science of sience
policy’,an irical of
and returns from funding agencies such as
the Hational Instihates of Health (HTH ) and
Mational Science Poundation (H5FL “When
the Congressicoal Budget Office does sicoula-
tioms of the effects of investment in areas liks
taxar education policy, they bave modelks and
processes” says Lane, “But he said that when it
comes to science, essentially all we say is ‘send
maremoney,
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SCIENCE-LED ECONOMIES

Start-ups with research-trained staff are more
likely to succeed and benefit from high growth
than start-ups with no research-trained staff.

Start-ups with research-trained employees
w—= Start-ups with no research-trained employees

YEAR-ON-YEAR SUCCESS RATE

50 ............................................................ .

Success rate* (%)

Number of employees
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evaluation exercise, the Research Excellence
Framework.

The UMETRICS platform is not just used for
evaluation. I am among about 70 researchers
affiliated with IRIS analysing the data to geta
better understanding of the role of science in
society. Results are beginning to reveal how
scientists support the economy. Research-
trained PhD-holders moving into industry are
more likely than other workers to join younger,
larger, R&D intensive, high-wage firms in high-
skills industries — factors associated with pro-
ductivity. Adding one researcher-experienced
worker to a start-up increases its five-year sur-
vival rate by nearly 42% and more than doubles
the likelihood of its going on to employ at least
10 people.

Researchers at the University of Mary-
land and the University of North Carolina at
Chapel Hill are calculating the proportion of
UMETRICS-tracked researchers flowing to
specific industries, which could be used to
identify sectors where highly skilled workers
are needed. Sociologists and economists at the
National Bureau of Economic Research are
using UMETRICS data to analyse the impact
of education and training on the earnings of
research-trained scientists at all levels, which
should help quantify the demand for PhDs in
the workforce.

In June 2017, the Census Bureau’s Federal
Statistical Research Data Centers released the
matched Census-UMETRICS data to the wider
research community, which should reveal
many more insights. Recent work showed,
for example, that while early-career female
researchers earn 31% less than male research-
ersoverall, the gap disappears when controlling
for the impact that marital status and children
have on women's pay.

Investment in science can take years to bear
fruit, but I am optimistic that sensible meas-
urements of US science and scientists will help
both flourish. m
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more employees afer five years.

Julia Lane is a professor at the Wagner School of
Public Policy and Center for Urban Science and
Progress at New York University.
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What is needed:

National program

» Current: 32 universities participating in IRIS; 30 more at
varying stages of commitment (about 50% of federal
university R&D funding)

» |nitial 3 year commitment to

e Sign IRIS MOU

* Provide annual data feeds

* ldentify data and communication contacts

* Contribute a yearly fee to support infrastructure

» Members receive
* Individual and collective reports
* Underlying tables and graphics for your use
* Benchmarking against aggregates
* Access to de-identified data for researchers
e A seat at the table for new product design
e Other products and services with additional investments



Why it matters:
Not documents - people

Transmission of research ideas can occur through:
* People employed doing research (measured with
grants)

— Placement of individuals (Oppenheimer — the best way to
send knowledge is to wrap it up in a human being)

— Start up of businesses
— Through social networks

* Purchases of equipment and services
— Consumer led innovation
— Development of comparative advantage
— Economies of scale



Questions

* Julia Lane
Julia.lane@nyu.edu

Go to
https://Iris.isr.umich.edu
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