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NIH plans to enhance
reproducibility

Francis S. Collins and Lawrence A. Tabak discuss
initiatives that the US National Institutes of Health
is exploring to restore the self-correcting nature of

preclinical research.

growing chorus of concern,
Ascientists and laypeople, conten
that the complex system for ensuring
the reproducibility of biomedical research
is failing and is in need of restructuring™.
As leaders of the US National Institutes of
Health (NIH), we share this concern and

here explore some of the significant inter-
entions that we are planning.

shorter term, however, the checks and
balances that once ensured scientific fidelity
have been hobbled. This has compromised
the ability of today’s researchers to reproduce
others’ findings.

Let’s be clear: with rare exceptions, we
have no evidence to suggest that irreproduc-
ibility is caused by scientific misconduct. In
2011, the Office of Research Integrity of the

612 | NATURE | VOL 505 | 30 TANUARY 2014




Rescuing US biomedical research from its

systemic flaws

Bruce Alberts?®, Marc W. Kirschnerb, Shirley Tilghman"’, and Harold Varmus®
°Department of Biophysics and Biochemistry, University of California, San Francisco, CA 94158; ®Department of Systems Biology, Harvard
Medical School, Boston, MA 02115; “Department of Molecular Biology, Princeton University, Princeton, NJ 08540; and YNational Cancer

Institute, Bethesda, MD 20892

Edited by Inder M. Ver

Th

g-held but erroneous assumption of never-ending rapid growth in biomedical science has created an unsustainable hypercom
ystem that is discouraging even the most outstanding prospective students from entering our profession—and making it difficult fo

Institute for Biological Studies, La Jolla, CA, and approved March 18, 2014 (received for review March /;

seasoned investigators to produce their best work. This is a recipe for long-term decline, and the problems cannot be solved with simplistic

approaches. Instead, it is time to confront the dangers at hand and rethink some fundamental features of the US biomedical research

cosystem.

graduate educat

e ——

ostdoctoral education | federal funding | peer review

- =

By many measures, the biological and med-
ical sciences are in a golden age. That fact,
which we celebrate, makes it all the more
difficult to acknowledge that the current
system contains systemic flaws that are
threatening its future. A central flaw is the
long-held assumption that the enterprise
will constantly expand. As a result, there is
now a severe imbalance between the dollars
available for research and the still-growing
scientific community in the United States.
This imbalance has created a hypercompet-
itive atmosphere in which scientific pro-
ductivity is reduced and promising careers
are threatened.

DNA sequencing, sophisticated imaging,
structural biology, designer chemistry, and
computational biology—has led to impressive
advances in medicine and fueled a vibrant
pharmaceutical and biotechnology sector.

In the context of such progress, it is re-
markable that even the most successful
scientists and most promising trainees
are increasingly pessimistic about the fu-
ture of their chosen career. Based on ex-
tensive observations and discussions, we
believe that these concerns are justified and
that the biomedical research enterprise in
the United States is on an unsustainable
path. In this article, we describe how this

doubling of the NIH budget ended, the
demands for research dollars grew much
faster than the supply. The demands were
fueled in large part by incentives for in-
stitutional expansion, by the rapid growth of
the scientific workforce, and by rising costs
of research. Further slowdowns in federal
tunding, caused by the Great Recession of
2008 and by the budget sequestration that
followed in 2013, have significantly exacer-
bated the problem. (Today, the resources
available to the NIH are estimated to be at
least 25% less in constant dollars than they
were in 2003.) The consequences of this im-
balance include dramatic declines in success

PNAS | April 22, 2014 |

vol. 111 | no. 16 | 5773-5777




“Think Outside the Lab”
By Marcia McNutt is Editor-in-Chief of Science.

Last month, the U.S. National Science Foundation (NSF) released a 2

report*with some grim news that confirmed what is painfully obvious to ®
recent Ph.D. graduates in science, technology, engineering, and mathematics “ 'n‘\
(STEM) fields: Unemployment for this cohort is on the rise (at 2.4% in 2010, JA M
up nearly a percentage point since 2008). Although it remains below the \/
U.S. national average for all workers (8.2%), for bright students who have
mvested many ye Ae outtookTs
ging. Furthermore, according to an NSF survey, in 2008 only 16% of
Ph.D.'s in science, engineering, and health fields held positions in academia within 3 years of earning a
ctorate.t Prospects for employment can be improved, however, for STEM Ph.D.'s who make a concer
effort t0 ut positions outside the lab and prepare themselves for alternative p .

Recently, | participated in a Science Careers Webinar that ottered advice on nonresearch employment. The
timeliness of this topic was reflected in the number of registrants signed up in advance for the Webinar:
6000, far above the average for other Webinars hosted by this career resource. | was joined by Dr. Lori
Conlan, director of Office of Postdoctoral Services at the U.S. National Institutes of Health, and Dr. Anish
Goel, director of Geopolitical Affairs for Boeing Commercial Airplanes. We all agreed that our nonlab
positions had allowed us the ability to follow our passions, forge our own paths, and provide us with
flexibility to balance work and family life. Regardless of when we had made the move to a nonresearch
career, no one expressed any regrets; but we agreed that the move can be challenging. It requires one to
thoughtfully research career options and invest sufficient time in networking to build bridges to new
communities.

Science, 16 May 2014, p. 672 EDITORIAL
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Tough choices

Scientists must find ways to makemore efficient
use of funds —or politicians may do it for them.

cientists in the United Stabes can find planty of good nevs s
Spq:ﬂw@.&uﬂnﬂmﬁ&mﬁmu udget propos
Despite substartial cuts elsewhere — and fierce pressure from
|mu|tnmt—mm:ilndixrbu]ﬂ1:rmm]]mmm
Emﬁmdmmhmdxmnﬁmdmpqelﬁ]

'WEF, underthe paise of making managzment of sdenc: more e ficient.
Whits House officials insistthat nocne in the administration is even

ing sucha whalesale restnacturing. Butthe arttimeticafthe

deficik is unavnidable. Individual res earchers, scientific societies and
science funding agzncies can oo cnger afford

hﬁ:pﬂdnmuﬁ:m istempere by realiy hamlsbudget ‘Researchers, v e purely reactive, resp toeach cut
ﬂ.mlxmlmﬁs struggle to balance two gouals: o mcle tesand -imuﬂ:q qu:nae partafthe
economy andto axh the annual [t g gencles  dehate thi ahaut hivw
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J

streamline agencieson his o inifiative — and sxggestes tht cme aady
application would be to transfer the Mational O ceanic and Atmospheric
Administration from the Department of Commence tothe Department
ofthe Interior. 1 Congress veece to grve Ohama that poveer, itis possible
‘o imagine him — oo some fitlure Republican president — sendingallof
the NEFEsdence-education, 1o the Department of Educa-
tinn, ormergjng the [OFs particle and nuclear physios research inbothe

Nature, Feb.16,2012




“The Age of Transformation”

Reshaping S&T policy \/v

WSC 1999 : Budapest Declaration- Science for the 21st century- \
”Science for Knowledge” and
“Science in Society and Science for Society”
OECD 2010 : “The OECD Innovation Strategy”
WSF 2011 :”The Changing Landscape of Science
WSF 2013 : "Science for Global Sustainable Development ”
AAAS 2010 : “Bridging Science and Society”, “Silent Suptnik”
AAAS 2012 : “Flattening the World -
Building a Global Knowledge Society”
AAAS 2014 : “Meeting Global Challenges-Discovery and Innovation”
Davos 2012 : "The Great Transformation-Shaping New Models"
Davos 2014 : “The Reshaping of the world-Consequences for Society,

\ Politics and Business” J




(Rethinking S&T system>

/Science, Nov 2011: ”"Rethinking the Science System” \
Nature, Feb 2012: “Tough Choices”
Oct 2012 : “The Changing Map of Science
IAC 2012 : “Responsible Conduct in the Global Research Enterprise”
EU, Vilnius Declaration 2013 : The Value and Benefits of Integrating
Social Science and Humanities into Horizons 2020”
\\Reshaping funding systems and academies: ex. DARPA clones, NAS, RS/SPC /

@Jilding science advice systemD
scientific integrity

/ Scientific Integrity, White House : 2009~ \
Global Research Council : 2012~
OECD/GSF : “Scientific Advice for Policy Making*“, 2013~2015
United Nations Science Adv Board : 2013~

Global conference for Chief Science Advisers : 2014~

\European Science Advisers Forum : 2014~ /
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“Responsible conduct in the global research enterprise’

InterAcademy Council, Oct.2012hV 53R #%

Communicating with Policy Makers and the Public

Researchers need to communicate the policy implications of their results clearly
and comprehensively to policy makers and the public —including a clear
assessment of the uncertainties associated with their results—while avoiding
advocacy based on their authority as researchers.

Scientific policy advice tq goyernments, industry, or Responsible Condsctin the Global
nongovernmental organizations should undergo Research Enterprise
. A Policy Report
peer review and should not be made from an
advocacy perspective.

Institutional Responsibilities: Research

Institutions, Public and Private Funding Agencies,
Journals, and Academies

- * = *Funding agencies should also support efforts of
research institutions to develop education and
training programs on responsible research conduct. - iap




Rio2013 World Science Forum closing declaration commits to advance
use of science for global sustainable development 27.11.2013
The closing session of the 6th World Science Forum
today published its closing declaration with delegates
from over 100 countries pledging to advance the use
of Science for global sustainable development. The
declaration will now be taken forward by UNESCO as
a key starting point for preliminary planning of the
Post-2015 Millennium Sustainable Development Goals.
Based on three days of intense and informed debate, the declaration contains 5
main recommendations for action:
1. Harmonization of global and national efforts
2. Education to reduce inequalities and promote global and
sustainable science and innovation
3. Responsible and ethical conduct of research and innovation
4. Improved dialogue with governments, society, industry and
media on sustainability issues

5. Sustainable mechanisms for the funding of science

As WSF President Professor Jozsef Palinkas emphasized at the closing plenary session
of the Forum: "The declaration provides a clear statement not just for policy makers but
also the public on the essential role science can play in achieving global sustainability."




World Social Science Report 2013:

“Changing Global Environments”

The World Social Science Report 2013 issues World

an urgent call to action to the international social Social
science community to collaborate more effectively Science
with each other, with colleagues from other fields Report

of science, and with the users of research to deliver
solutions-oriented knowledge on today’ s most
pressing environmental problems. It calls for a
transformative social science that is bolder, better,
bigger, different:

Changing Global Environments

R——

e bolder in reframing and reinterpreting global environmental change

as a social problem

e better at infusing social science insights into real-world problem-solving
¢ bigger in terms of having more social scientists to focus on

global environmental change

e different in the way it thinks about and does research that helps meet
the vexing sustainability challenges faced today.



The International Landscape of Science Policy

High Level Groups

Regional bodies

Groups of | High Level (e.g. Ministerial, CSA meetings) G8
Research and Global conf. for CSAs )
Funding agencies EC APEC || ASEAN ~— Carnegie Group( G8+5)

GRC

IGFA
Belmont Forum Future TWAS
Earth

Science Others

Europe

International
Organizations

UN and related bodies

UN Scientific

Institutions for Networking < Advisory Board @)
Policy Research and System < B —
of systems ipcc || UNESCO "
€ l

OECD

International Societies/Acadeni.€s

IAP [of IACS—" > Icsu
W OF G enye
Internationa
| Scientific International _——
ISSC Unions
Social Science AAAS Fo ru m s
Royal STS Forum Inter-governmental and general-
Society ESOF purpose committee for consultations

UK

between government officials, and
between officials and scientists.

WSF

Global Young
Academy(GYA)
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“Vilnius Declaration” - The value and benefits of integrating Social
Sciences and Humanities -

The European Union (EU) expects research and innovation to be the foundation for
its future growth. Horizons 2020, an initiative running from 2014 to 2020 with a
budget of a little more than €70 billion, is the EU’s new program for research and
innovation and is part of the drive to create new growth and jobs in Europe. In
September, a two-day conference was held in Vilnius, Lithuania, to address how
socio-economic sciences and humanities can be incorporated into Horizons 2020.
The result is the Vilnius Declaration on Horizons for Social Sciences and Humanities
(SSH), September 24 2013.

The Declaration issues the following statements:

1.lnnovation is a matter of change in organizations and institutions as
well as technologies. SSH will enable innovation to become embedded
in society and is necessary to realise the policy aims predefined in the
“Societal Challenges”.

2. Fostering the reflective capacity of society is crucial for sustaining a
vital democracy.

3. Policy-making and research policy have much to gain from SSH
knowledge and methodologies.




4. Drawing on Europe’s most precious cultural assets, SSH play a vital
role in redefining Europe in a globalizing world and enhancing its
attractiveness.

5. Pluralistic SSH thinking is a precious resource for all of Europe’s
future research and innovation trajectories.

It also outlines the following conditions for integrating social science and the
humanities into Horizons 2020:

1. recognizing knowledge
diversity; Socio-economic sciences and humanities

2. collaborating effectively; | | _
» Integrated approach: S5H included as an integral part of the

3. fostering interdisciplinary activities, '.'.'Drk:rng bE';'-ICIrI'ja;E-il':JEI (e.g. 'u'gde.'?;tand.mg the
o determinants of heafth and optimising the effectiveness of
training and research healthcare systems).

4. connecting social values

and research evaluation. » The 'Inclusive, Innovative and Secure Societies’ .
challenge: issues such as smart and sustainable growth, social

transformations, social innevation and creativity, the position of
Europe as a global actor as well as the social dimension of 3
secure soclety (SSH have the tools to contribute to addressing
security challenges, enhancing the societal dimension of
securify policy and research).

» Bottom-up funding: ERC, MCA, Research Infrastructures.
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