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Recovery Act

OVERVIEW OF THE AMERICAN RECOVERY AND REINVESTMENT ACT OF 2009 (RECOVERY ACT)

The American Recovery and Reinvestment Act of 2009 {Recovery Act) was signed into
law by President Obama on February 17th, 2009. It is an unprecedented effort to
jumpstart our economy, create or save millions of jobs, and put a down payment on
addressing long-neglected challenges so our country can thrive in the 21st century. The \

Act is an extraordinary response to a crisis unlike any since the Great Depression, and - I
includes measures to modemize our nation's infrastructure, enhance energy b, ?J
independence, expand educational opportunities, preserve and improve affordable
health care, provide tax relief, and protect those in greatest need.
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View Map of NSF ARRA Awards by State
ACCELERATION OF ARRA EXPENDITURES
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NSB NEWS Release ﬁ Administration  Priorities COV

NSB passes resolutions to address Missing
Millions & deliver research benefits across America

JANUARY 20, 2021

Executive Order On Advancing Racial
Equity and Support for Underserved
Communities Through the
Federal Government

B » BRIEFING ROOM » PRESIDENTIAL ACTIONS

March 4, 2021

NSB'’s Vision 2030 emphasizes the urgent need for greater participation of women and other
underrepresented groups in the U.S. science and engineering enterprise and ensuring that research benefits
reach all Americans. Last week, the National Science Board (NSB) passed two resolutions to advance both
goals. One resolution aims to address unconscious biases and improve the preparedness of proposal

reviewers. The second seeks to increase the potential of propgsals’ Broader Impa B1) {0 benefit so
www.ai.gov,

By the authority vested in me as President by the Constitution and the laws of

the United States of America, it is hereby ordered:

“The Board is committed to working with NSF to find new wa?

to bu||d|r|g America’s workforce and ensuring its innovation le Section 1. Policy. Equal opportunity is the bedrock of American democracy,

Step " said NSB Chair Ellen Ochoa. “We trust in Director Pan HOME ABOUT v STRATEGIC PILLARS v DOCUMENTS v RESOURCES v NEWS v and our diversity is one of our country’s greatest strengths. But for too many,
s .

way to implement the policies we outline in the resolutions ar

impact.”

the American Dream remains out of reach. Entrenched disparities in our laws

and public policies, and in our public and private institutions, have often

| 1op

A NATIONAL Al RESEARCH RESOURCE

The NAIRR is envisioned as a shared computing and data infrastructure that will provide Al researchers and students across

scientific fields and disciplines with access to compute resources and high-quality data, along with appropriate educational tools
and user support. The goal for such a national resource is to demacratize access to the cyberinfrastructure that fuels Al research
and development, enabling all of America’s diverse Al researchers to participate in exploring innovative ideas for advancing Al,

including communities, institutions, and regions that have been traditionally underserved.
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Women publish and
patent less than men

« Women make up only 12% of patent
inventors, even though they make up

28% of scientfific and technical workers
(Toole et al., 2016; Ding et al., 2006; Thebaud and Charles
2018)

Relatfive to men, women also tend to
publish less, with estimates using data
from NSF's Survey of Doctorate
Recipients suggesting 5-year
productivity differences of roughly 20
percent (Cecietal., 2014)
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Historical comparison of gender inequality in scientific careers across countries and disciplines.
Huang et al., 2020 PNAS https://doi.org/10.1073/pnas. 1914221117
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https://doi.org/10.1073/pnas.1914221117

The state

unavailable. The ITG foundthat:

e There is a well developed body of social science knowledge that could be readily applied to the
F study of science and innovation.

e Although many Federal agencies have their own communities of practice, the collection and
wleyatn analysis of data about the science and scientific communities they support is heterogeneous and
o unsystematic.
om— » Agencies are using very different models, data and tools to understand their investments in science
e and technology.
E:'% e The data infrastructure is inadequate for decision-making.
atesand po

probabilitie. THE SCIENCE OF SCIENCE PoLiCY: A FEDERAL RESEARCH ROADMAP ]
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for smaller or developing economies.
the benchmarks do not speak for ther
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Research
Impact study of ERC projects

ABOUT ERC | FUNDING | PROJECTS & FIGURES New results
1%

W Breakthrough

ERC FRONTIER RESEARCH LEAVI
73% BREAKTHROUGHS OR MAJO

B Major scientific advance

B Incremental scientific
contribution

11-09-2017 EI

The European Research Council's blue sky research con
as demonstrated in a new independent study, published
outputs of ERC projects. Overall confirming the outcome
projects evaluated have made breakthroughs or major s¢
report found that the ERC is achieving its goals of fundir
projects and interdisciplinary frontier research.

® No appreciable scientific
contribution

High-level peer reviewers evaluated a random sample of 155 concluded Starting and
ERC President Jean-Pierre Bourguighon commented: "/ am | . . . . .
delivers even slightly better results than the already very upMAdvanoed Grant projects. They found that a large majority generated very high scientific
It shows that the European Union’s investment, through the Evalue: 73% of the projects have already made breakthroughs or major scientific
research continues to pay oft, triggering real breakthroughs. gy ances. About 27% of the projects were incremental or, in a very few cases, did not
grantees is clearly leaving its mark on science and is already ) ] N ) ) )
citizens in countless ways, as this impact study strongly sugcNake an appreciable scientific contribution. These findings by and large confirm the results
bright ideas to fund in Europe.” of the pilot exercise, yet with a slight improvement. The study concludes that the ERC
The pilot study, commissioned by the ERC Scientific Council INdeed funds high-risk/high-gain projects, in accordance with its mission, and that such

seen as a novelty as few funding agencies invest in assessin projects are more likely to lead to breakthroughs. It also highlights the interdisciplinarity of
of the research they support. Subsequently, the Scientific Co .
many ERC projects.

independent qualitative evaluation.

Data Evidence




What not to do: A

® www.shanghaira

0 |
&

= Defi

= Datd

Sele

ARWU
papers|
Citatio
univers
and 80

= Ran

Univer
Nobel

major d
scoring
The dig
techniq

Context

EE °Signin News Sport | Weather Shop Earth Travel I

NRA

Home Video = World US & Canada UK Business | Tech Science Magazine =

Business = MarketData | Markets  Global Trade = Companies = Entrepreneurship = Techi

LIFE IN BOLD.

Big is beautiful for merging universities

By Nic Mitchell

(@ 25 November 2015 Business f w ° E «} Share

Sorbonne lecture: Paris could ha mega-university, if those broken up afler 1968 are re-united

Unive_rsities acrc_uss Eu_mpe an? talking about Global education
merging or forming alliances like never before.

Almost 100 mergers have taken place since the Birmingham to open
beginning of the century. The European University campus in the Gulf
Association (EUA), representing universities in 47

countries, is mapping this changing landscape with Applle's Italian job for
an interactive merger map. finding top talent

‘Mesearch’ - when study

And the pace is accelerating, with eight super- really is all about me

universities or clusters identified in 2012; 12 in 2013

and 14in 2014 How a university became

e . a battle for Europe's
So what's driving the merger mania? identity

Is it a way of climbing world university rankings by
concentrating the best brains and resources to attract
mare students and bigger research grants?

tive Conference

d Researchers, or

ers indexed by Science
n total, more than 1300
ranked between 501

alumni and staff winning
lence, papers indexed in
licator, the highest

tage of the top score.
dard statistical

d as shown below to

Oris it a way of responding to funding cuts?

Thomas Estermann, director for governance, funding and public policy
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Context

What not to do: Bur

Overview of the assessment

2011-2012
Preparation

The UK funding bodies
appointed the REF

expert panels, based on
nominations from academic
and other organisations.

The funding bodies and
REF panels consulted with
the sector and published
detailed criteria and
guidelines for the exercise.

WORLD
UNIVERSITY
RANKINGS

spend over next six years

July 13,2015

2012-2013
Submissions

Each institution decided
which UOAs to submit
in, and prepared their
submissions.
Submissions were made

by the deadline of
29 November 2013.

By Holly Else
Twitter: @HollyElse

PROFESSIONAL  JOBS SUMMITS RANKINGS ST

REF 2014 cost almost £250 million

Accountability review finds cost of assessment equates to 2.4 per cent of funding bodies’ expected

unmﬂ ill quality profile and average

)missions
4* 3* 2% 1* U
30 46 20 3 1
224 495 239 36 06
440 399 130 24 07
446 399 132 22 041

Universities spent about £4,000 for each researcher they submitted to the research excellence
framework, a report has revealed.

The estimate of institutions' own total spend on the REF exceeds £230 million, of which £55 million
went on preparing impact statements and £19 million for panellists' time.

The cost to the four UK funding councils is

2 REF 2014 impact case studies:
government policy cited most

estimated at £14 million, according to the report
by policy advisory group Technopolis, putting the
total cost of REF 2014 at an estimated £246

million This i< almost four fimes that of an
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What not to do: manual reporiing

‘ ® www.recovery.gov/Pages/home.aspx

By

This site can’t be reached

DNS_PROBE_FINISHED_NXDOMAIN

the end of each fiscal quarter starting on October 10t
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The state of data in 2022:
Build a sensible framework

pgency Budaet Matching Process

University data contains the
paymll transactions “Combine and Clean PIK-ized
University Employees University Data

=Sort by PIK-Ye

W2 Data starts in 2005
and ends in 2012 and
contains EIN code and
wage data only

Award

Institution

Financial System

“Merge University Data with W2 D
LEHD Data (EH] IK-Year:
*Recover EIN, Geo E e ccover EIN, W2-Wage

Disbursement Support

For multi-unit firms,

Use LEHD data to there may be hundreds

retrieve locational

I of establishments
information of grant nd L associted with each
recipient Sort by EIN-Geocode- EIN code:

Procurement Subcontracting
System System «Started with 476,707
unique possible PIK-Year
Observations. lerge with Business Registry by EIN-C 2ode-
Matched 468,105 “Recover Firm-Level data including: Industry

Personnel

(98.2%) Employment and More
Vendor Contractor U .

Existing Institutional
Reporting

ALM: Measuring the Impact of Research verint | B8
A Rcpors s you o view -

i or any set of PLOS.
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B Article Usage and Ctations as a function of Age
Categorize  Analyze

1004 Medical Biotechnology

Keyword search | Abstract search 8 Save as category * Save as favorite & Export
SOURCE Oyears = Q. 0601 Biochemistry and Cell Biology x 0604 Genetics x 1109 Neurosciences x
® Projects 207 —
Projects Funders. Researchers. Organizations Places. Categories
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IRIS: IRIS links member data with other datasets, protects the security
of the data, and produces and documents de-identified research data.

INSTITUTE FOR

M . | R I S RESEARCH ON
\ - INNOVATION & SCIENCE
USERS: Approved

Q=D S —— socrs ccrely
L)

MEMBERS: Universities contribute access de-identified
data, support IRIS infrastructure, Data Security Secure Data datasets

and contribute to IRIS governance
Data Improvement Access

Other Data Sources

- - - -

S S ' '

®= ®= O O
Steppingblocks Federal Agencies Bureau van Dijk 50+ others

&TOOLS
DATA REPORTS & TOOLS: Members PARTNER
receive campus-specific reports and
tools showing the internal and external
impact of their research enterprise PARTNERS: Approved partners such as the U.S. Census Bureau

and NCSES receive data from IRIS which they improve and
©2022 IRIS make accessible through their own secure systems

IRIS

INSTITUTE FOR
RESEARCH ON
INNOVATION & SCIENCE



IRIS/UMETRICS Dataset

« Researchers from around the world have used IRIS-
UMETRICS data in nearly 100 published papers

« Fields: economics, higher education, science of science
policy, operations engineering, and more...

2022 Data Release \[RIS:::...

Nearly 480,000 funded awards at 80+ member campuses

Policy w
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nature View all journals Search Q. Login @

Explore content v About the journal v Publish with us v Sign up for alerts £} RSS feed

Using data to understand di———
Why do women pUinSh/pat‘ Article | Open Access | Published: 22 June 2022

Women are credited less in science than men

Download PDF +

Associated Content

Th ey req I Iy q re Iess prod U Ctive gw B. Ross, Britta M. Glennon, Raviv Murciano-Goroff, Enrico G. Berkes, Bruce A. Weinberg & Julia I Collection

The science of inequality

Nature 608, 135-145 (2022) | Cite this article

FG mily responSibiliTies (eg FOX 2005[ HUhTel" 65k Accesses ‘ 15 Citations |2414 Altmetric ‘ Metrics Sections Fgmes References

Abstract
Abstract .
C th d motion diff .
G re e r p G S O n p ro O | O n I e There is a well-documented gap between the observed number of works produced by women Attribution and administrative data
and by men in science, with clear consequences for the retention and promotion of woment. L
Attribution and survey data
I_eSS We | C O m i n WO rk e n Vi ro n m e n The gap might be a result of productivity differences®343, or it might be owing to women'’s
g contributions not being acknowledged®Z. Here we find that at least part of this gap is the Attribution and qualitative data

result of unacknowledged contributions: women in research teams are significantly less likely Discussion

© DifferenT pOSiTionS in |OborOTOW than men to be credited with authorshi
o Different supervision

. The findings are consistent across three ver

Sorting into research areas, interests, and specialization (e.g. Leanhey 200¢)
Response TO fCII|Ure (Subramani, Aneja, and Reshef 2021)

They may be undervalued

Evidence



Why data importani?
There is an inherent problem in relying on observed output to infer

gender gaps in scientific productivity
TIME

THE WEEKLY NE

“| think you should be more
explicit here in step two.




We combine three datasets to generate arich dataset linking
research teams to their scientific output

PatentsView
UMETRICS FINAL DATA
® USPTO patent data
* Internal administrative HR and * 6.8million patents
finance data from 72 US colleges °  1976-2018 ® 128,858 individuals
and campuses * employed ing,778
® 440,000 unique federal and non- research teams
federal awards * linked to 47,101
* 23 million wage payments to Web of Science publications and
650,000 individuals 7,675 patents
® Represents >40% of academic ®  2013-2016
R&D spending in the US ® Publication data

®  2001-2019 69.3 million pubs
®  1900-2018

et Y
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A hypothetical team

Pl Bob
[ [ [ |
Graduate Research Undergraduate
Students Faculty Postdocs Scientists/Staff Students
— Alicia Matt — Sam — Linda L Daisy
— Jim Kim — Mike — Roxanne
Daniel — Robin

Evidence



All members of this team are “potential authors”, but only some
become “redlized authors” on any given paper/patent

Pl Bob
Paper A
Authored by Matt ! ! ! '
and Alicia Graduate Facult Postdocs Research Undergraduate
Students b/ Scientists/Staff Students
Paper B L
Authored by Matt — Alicia — Matt - Sam - Linda Daisy
and Mike
Paper C — Jim - Kim - Mike — Roxanne
Authored by Bob
and Mike

Evidence



Different measures of atiribution in the raw data

“Ever Author”: Ever cited as an author on any article or patent produced by
research lab

o 17% of research team memlbers are “ever authors”
o 21% for men; 12% for women.

“Ever Authorship”: Cited on any given paper or patent
o 13.24% gap between men and women on article

o 58.40% gap between men and women on patent

“High-impact Authorship”: Cited on any given high impact paper or patent
o The higher the impact of the paper, the less likely they are to be named.
o E.g. an arficle with 25 citations is 20% less likely to be named

Evidence



Women are less likely to be named at all stages (L)
and in all fields (R)
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The gender gap in attribution persists even with controls
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§ %
Women'’s atfribution 2
declines with article impact “ 3.

0 1 2 4 6 11 19 32 54

Citations
Citations: Mean = 11.24, Std. SD = 33.90
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Different gender imputations

Different definitions of potential
authors

Different types of research output

Timing of research output relative to
employment

Sample construction
Logistic model

Definition of fime working in labs

The finding that women in research teams are significantly less
likely to be credited with authorship is incredibly robust...

Evidence



Survey + interviews to understand
mechanisms, corroborate results,
and hear voices

Dear [embedded name],

Advancement in science relies on individuals being credited for scientific contributions.
We are asking you to provide input into our research study on how scientific credit has
been allocated in research teams in which you have worked.

If vou agree to be in this study, we would like you to think about a paper that was produced
by a research team in which you worked and answer a series of questions about that paper,
followed by some more general questions. Information on the paper comes from public
data sources, such as ORCID and the Web of Science. This work has been approved by the
University of Pennsylvania IRB.

The survey will take fewer than 5 minutes.

We will send you the aggregate results when they are finalized. Your responses will, of
course, be kept confidential.

If you have any questions about the survey, please contact Britta Glennon at
bglennon(@wharton.upenn.edu or the IRB at 215-898-2614.

Authors who appeared on at least one WoS article
after 2014 and who had an e-mail address

Asked about:
* Theirroles on named papers

* Whether they had been left off of other papers and why

Of the 2,660 responses, 43% of women and 38% of
men report being excluded as an author (p=.015)

Optional open-ended responses + willingness to be
interviewed

Context Data

Evidence Policy




Women are more likely to report that their contributions were
underestimated or that there was discrimination

0.6
0.4

0.2

Share who gave this reason

Evidence



Women report making more contributions than men on authored papers

0.8

0.6

Share who say they contributed

T men  [EEEEEEE women
(Mwomen=6-34; Upen=6.11; p=.09)

Evidence
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Narrative responses:
Women don’t ask...but asking can also backfire

"I did not push to be listed as an author.” (F)

“Senior authors shamed me in front of group for asking for recognition (trying not to
be a female-doormat stereotype backfires pretty much every time | have tried...)” (F)

“I wass scared to make too much of a fuss” (F)

“when one of them tried to express her feelings, she heard she was too sensitive.
From then on, we all just "accepted"” the situation.” (F)

‘I have also had to fight o have my name included on papers in which | have
heavily contributed. As a result of this fight, | have not been excluded from papers;
but, this has created rifts in the workplace. | have had multiple individuals refuse to
work with me following such discussions.” (F)

Evidence



Narrative responses:
Power dynamics and personal preferences

“Publications were used as reward and punishment.” (F)
“This is not that uncommon an occurrence. It is largely related to bias and favouritism in the lalb management.” (F)

“The problem of adding/omitting the correct authors to a paper is not uncommon. It is used to disadvantage or advantage
someone for his/her career. It is used by seniors/Pls just because they have more power over other colleagues” (F)

“As a young RA | did all the data analyses and a lot of the writing for a paper but was working for a arrogant older male.” F)

“I have seen friends in this situation, where some undergrads and grad students were "overlooked", while other "contributors"
higher up in the academic hierarchy were included in papers despite not having contributed at all.” (M)

“The person who changed the order of the names was in a power position and | could not say anything.” (F)

“Academia is so competitive to gain tenure, grants etc that some people will take any opportunity to limit career
progression of colleagues and collaborators and limiting authorship is one of the passive means to achieving this outcome”
(M)

“Most of my fellow academics (especially women, and most especially women of color) have been harmed by faculty who
decide to award authorship to other lalb members who did not do the work. Sometimes authorship is removed because of
lab favoritism; sometimes authorship is removed as a retaliatory move when the trainee reports harassment or bullying.” (F)

“In cases where the corresponding author didn't 'like' a lab member, he would not give authorship.” (F)

Evidence



Narrative responses:
Lack of clear criteria

“My experience is that the definition of intellectual contribution is sometimes not clear in certain projects and some Pls ma y not have
fair criteria.” (M)

“I have found through 30 years and three continents that offen women's contributions are considered "being nice and helpful' and
bot acknowledged as scientific contribution™ (F)

“The culture of inclusivity in listing people as contributors varies considerably within my field. Some researchers consider a long author
list as a dilution, or want to avoid author-ordering discussions.” (M)

“We don't have institutional guidelines to help determine authorship...Authorship here is directly linked to economic benefits and it is a
means to control the income of research staff. This is slowly improving but it remains unfair” (M)

“A murky situation arises in collaborative team-based sampling collection and archiving where the junior folks do a huge share of
sample collection, labwork, management/organization, etc of biological materials that later become resources.” (M)

“I believe that most of the time there is a lack of clear "rules" regarding who should be included in a paper. Each researchgroup
makes its own "rules" and they usually change to one manuscript to another, especially when there are collaborations involved.” (M)

“Some PI's | have published with have an overly-rigorous metric: "If someone didn't directly make a specific figure, no authorship".
Others are even more obnoxious: "No undergrads or techs on papers - regardless of their level of contribution." Other interdisciplinary
papers (mostly with a clinical component) only list the "main” clinical contact as an author, not the residents or fellows who actually did
the work.” (M)

Evidence



Consequences for research and innovation

Discouragement of early career researchers
Noisy productivity signals

Other groups

o Minorities

o I[mmigrants

o non-native speakers

o First-gen

o “quiet voices” in general

Evidence



What can be done in science?

Science is now big science

o Training in grad school

o Training for Pls

o Communicate as Pl

o Communicate as feam member

o Project CREDIT

Better measurement

o The effect of policies instituted by the research institutions on science quality
o Student retention, placements and career trajectories

o Business startups

Evidence
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Questions?

Julia Lane

Julia.lane@nyu.edu

https://www.linkedin.com/in/julia-lane/
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