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1. Introduction

This report aims at a systematic international comparison of nine research f unding organisations
(RFOSs) or agencies in seven countries which are involved in grant-based funding of pure or use -
inspired basic research. We want to emphasise that this does not mean that the agencies on ly
fund basic research 2 while some overwhelmingly fund basic research, others also fund re-
search of a much more applied nature, and even developmental activities or innovation pro-

jects in firms. E.g., in 2017, close to 50% of the NIH funding is applied research, by comparison
with 13% for the NSF. According to the UK Medical Research Council, two thirds of thei r funding
goes to basic research, one third to applied research. The distinction between basic and a p-
plied research is often however fuzzy and some countries do not report statistical data on R&D
by type of R&D (whether basic or applied research, or development). 1 Generally, the report
focuses on funding for researchers in organisations other than firms, such as universities or re-
search institutes.

The report updates an earlier one commissioned by the German Commission of Experts for
Research and Innovation 2. By contrast with that report, the current one is commissioned by the
Swiss Science Council as part of an in-depth look at the Swiss Natio nal Science Foundation
(SNSF). It broadens the focus to 9 RFOs in seven countries and looks in more detail at mission-

oriented or challenge-driven funding, but does not link differences between t KH 5)2V- SUDF
tices to potential differences in outcomes or impact of the research funded. No te that we also
use text and information from the previous report, in case that it is still relevant. T he RFOs by

country are the following:

Switzerland (Swiss National Science Foundation SNSF), Germany (Deuts  che Forschungsgemein-
schaft DFG), Netherlands (Dutch Research Council NWO), Norway (Research Counc il of Nor-
way RCN), Singapore (National Research Foundation NRF), UK (UK Research & Innovation UKRI,
Wellcome Trust WT), USA (National Institutes of Health NIH, Nation al Science Foundation NSF).
UKRI is the new umbrella organisation for the traditional discipline-specific Researc h Councils in
the UK: AHRC Arts & Humanities RC, BBSRC Biotechnology & Biological  Sciences RC, ESRC Eco-
nomic & Social RC, EPSRC Engineering and Physical Sciences RC, MRC  Medical RC, NERC Nat-
ural Environment RC, STFC Science and Technology Facilities Counci I; as well as for Innovate
UK and Research England ).

The objectives of the report as commissioned are in more detail to provide the f ollowing infor-
mation on the RFOs:

X Their governance structure, incl. decision structures for funding
X Funding portfolio (shares of various funding schemes in total funding disbursed). Wi thin
the funding portfolio:

1 The OECD Ihttgs://stats.oecd.org/glossary/detail.asg?lD=2206, andIF rascati Manual (OECD, 2015) provides the fol-

lowing definitions: Pure basic research is research carried out for the advancement of knowledge, without working for
long-term economic or social benefits and with no positive efforts b eing made to apply the results to practical prob-
lems or to transfer the results to sectors responsible for its applicati on. Basic research is experimental or theoretical wor k
undertaken primarily to acquire new knowledge of the underly ing foundations of phenomena and observable facts,
without any particular application or use in view. Oriente d basic research is research carried out with the expectat ion
that it will produce a broad base of knowledge likely to form the background to the solution of recognised or expected
current or future problems or possibilities. Applied research is o riginal investigation undertaken in order to acquire new
knowledge. It is, however, directed primarily towards a specific practical aim or objective. Experimental development

is systematic work, drawing on knowledge gained from research and p ractical experience and producing additional
knowledge, which is directed to producing new products or processe S or to improving existing products or processes.
For type of R&D in US federal R&D agencies, see htlps://www. nsf.gov/statistics/2018/nsb20181/tables/tt04- 17|

2 The previous study is freely available h(tre. |
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o identifying high risk funding schemes which aim at encouraging highly risky re-
search proposals
o as well as schemes or agencies that follow funding approaches similar to
(D)ARPA in the US?3
X A more detailed look at the main or standard (single) project funding sch eme, in terms
of
o shares of disciplines, grant size, duration, success rates
o refundable costs and peer review procedures
x Important changes over time and mechanisms for introducing new funding activities ,
also with regard to trend towards mission orientation

We want to thank the Swiss Science Council for helping to establish contac t with the RFOs and
our contacts in the RFOs for providing invaluable information and support.

The report is structured as follows: section 2 presents our methodology, section 3 p rovides an
in-depth snapshot of each agency while section 4 provides the comparative analysis. Secti on
5 concludes.

2. Methodology

Our comparison is based on a characterisation of the agencies based on the sam e structure
across all countries. The relevant characteristics to include mainly co me from the previous re-
port (Janger et al., 2019). To be able to compare the different funding portfolio s, we use and
expand o n the classification of the various types of funding schemes developed in the precur-

sor report as well. We first present this classification, before we show the other elements of the
characterisation of the RFOs.

2.1 A classification of funding schemes

A prerequisite for characterising the various funding schemes and instruments consists in assign-

LQJ WKHP WR FRPPRQ IXQGLQJ VFKHPH ARESBDUWRVEH DEDOFWHRY -

according to comparable types of funding schemes. To the best of our knowledge, no com-
monly accepted way of classifying funding schemes exists, so that we use an updated version

of the one develop ed in the precursor report 4. The logic of this classification follows simply the
aim and the modalities of the funding scheme (e.g., fostering mobility of researchers, o r simply
fostering research through individual projects, etc.). The broad types are project fu nding, struc-
tural and thematic priority areas, infrastructure, funding of people, translation, scien tific com-
munication , international cooperation and block funding for intra-mural research inst itutes. This
classification is able to cover almost all funding schemes currently run by the funding agencies
with very few exceptions. One drawback of the classification is that a funding scheme ¢ an
only be assigned to one type, although sometimes funding schemes pursue several goals at
the same time or can accommodate different types of proposals, e.g., in the UK the standard

grant mechanisms can usually fund both single- and multi- investigator projects, or single- as
well as multi-disciplinary projects. Funding schemes are made flexible, e.g., by apply ing differ-
ent review criteria or different sets of review panels to, e.g., early career researchers or in terdis-
ciplinary research proposals. However, adding a second or even third objective woul d have
become too complex given the scope of the report. The classification hence fac ilitates a rough
LOOXVWUDWLRQ RI Wértblie bat-dbesXQ ®drkedually well across the RFOs.

3l https://www.darpa.mil/; sele (Tollefson, 2021).
4 https://www.wifo.ac.at/pubma-datensaetze ?detail-view=ye s&publikation_id=61664

WIFO
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Table 1: Classification of funding schemes and instruments

Funding scheme/instrument category Description

Project funding

Single project funding (SPF) The standard funding of single principal investigator-led resea rch
projects

SPF early career

SPF high-risk
Networks and multi-project funding

Interdisciplinary research

Priority areas
Structural priority area

Thematic priority area

Thematic priority area 2 °$53$u

Infrastructure

Funding of People
Education & Training

Career
Mobility
Diversification
Prizes
Translation

Applied Research
Innovation in firms

Innovation in firms - thematic

R&D Collaboration with firms
Commercialisation

R&D Value Chain 2 Challenge Orientation

Scientific Communication
International Cooperation

Block funding for research institutes

Single project funding for early career researchers, where early

career refers to all non-tenured researchers and/or first-time

applicants

Single project funding with a special emphasis on high-risk p rojects
Funding involving collaboration between several researchers/Pls,

often located at different institutions, e.g. research clusters or
consortium grants

Funding of research projects requiring interdisciplinary
collaboration or approaches

Larger scale, coordinated funding schemes

Funding with a view to strengthen research excellence and
international visibility, or critical mass

Dedicated funding for research on top-down predefined topics,
such as global challenges or emerging fields

Dedicated funding for research on top-down predefined topics,
with (quantifiable) specification of research outcomes and act ive
programme management/facilitation by highly qualified and
independent programme managers, entailing breakthrough
results

Funding of equipment outside equipment funded in standard
project funding

All pre-doctoral funding (incl. PhD-training) of potential
researchers with a view to train students for research careers or
attract people into research careers, including programmes

aimed at non-university students (e.g. interest in science &
technology at school)

All post-doctoral funding of researchers with a view to improve
career perspectives

Funding of international researcher mobility and exchange
programmes

Funding of researchers with a view to diversify the researcher
population according to gender, race, social background etc.
Awards for researchers, including distinctions for lifetime
achievements but also early career prizes

All funding aimed at fostering the use of basic research for further
applications

Funding of applied research within higher education settings
Funding for research and innovation projects from firms 2pottom
up

Thematically oriented funding for research and innovation projects
from firms

Collaborative R&D project funding

Funding commercialisation of research results, including pilot
schemes to test feasibility and venture-capital funding for sta rt-ups
Funding of all aspects of research, starting from basic research, to
applied research and experimental development as well as
commercialisation, aiming at solving problems or addressing
missions

Funding of dissemination activities, communicating science to a
non-researcher audience

Funding for improving bilateral research cooperation between
countries

Some agencies have intra-mural research institutes which they
fund (so not project-based, but institutional funding)

Source: WIFO.
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This classification of funding schemes or instruments allows for substantiall y reducing the com-
plexity of the activities from 4 03 (158) to 83, to be able to make structured comparisons and
build a dataset of funding portfolios. Figshows this at the level of the RFOs and adds the
time series available for funding data.

Figure 1: Classification of funding schemes or instruments, 2020

Source: WIFO. Note: * The number shows the sum of funding categories actually used b y the study authors (individual
funding schemes, not share of funding schemes used in total). Th e original number of all NIH activity codes is 245 (as
of 16/11/21). The category "Other" is not considered here.

An even broader classification would further synthesise these broad types into

x Funding the creation of knowledge (Project, Priority Projects, International Coopera-
tion)

X Funding use/diffusion of research (translation and scientific communication)
Funding People
Funding Infrastructure

For characterising the agencies, we will stick however to the less abstract version of To
assess the individual funding schemes, we use information provided by the agencies, the gen-

eral information available on the websites of the agencies as well as the detailed guidel ines
for application, aimed at researchers who want to apply to specific funding schemes.

2.2 Systematic characterisation of the RFOs

We also systematically describe other features of the agencies, which are important c harac-
teristics of grant funding which may be relevant for the outcomes of the research funded. W e
follow this common structure:

WIFO
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Table 2: Structure of agencies - characterisation with main distinctive features

Section What we look out for

1. Organisational mission and governance

structure

Mission focus Mission focus more narrowly on funding basic/academic research, as

well as training and career development, or more broadly also on
x  funding dissemination of knowledge, use of research results
X  creating economic and societal impacts
x  addressing specific problems, challenges or missions
Ov erarching decision structures Role of scientific community in
X general/strategic decision making and in
x individual funding decisions through participation in reviews,
i.e., are agencies self-governed by academics or are they
governmental agencies, do scientists have a formal say in funding
policies decisions or do they just have an advisory role

Allocation of government funding to Who decides on budget of agencies, mechanisms for budget approval;
agency existence of a multi-annual spending framework

2. Characteristics of funding schemes

Organisation of funding activities How agencies operate, unit of funding at the operational level

Funding portfolio and data In a table,

x  Original name of funding scheme
x  Classification of schemes according to the structure proposed
by study authors
x  Description of funding scheme
X  Research topic origin: Proposal topic is investigator-initiated
"ERWWKSRI RU SURSHRGéndys EWRGRZQu
X SXEMHFW RI IXQGLQJ VFKHPH ":KR JHWV IX

In graphs,
X Share of schemes/disciplines in total funding
Single project funding Success rates (also by discipline), shares of disciplines, max  and average
project duration and lot size for one selected, standard project funding
scheme
3. Refundable costs and review procedures x  For one selected, standard project funding scheme we
of single project funding provide more details on cost reimbursement and peer review:

X In particular, if principal LQYHVWLJDWRUV- VDODU\ |
WKH JUDQW DQG LI KRZ LQGLUHFW FRVWYV

reimbursed

X Quality and nature of peer review process (selection of
reviewers, organization of review (mail, panel, etc.), criteria for
review (weight between different criteria, e.g., track record of
applicant vs quality of proposal, potential impact etc.), r ights

of applicants

Changes at the level of the agency
Changes in organisational structure
Shifts in budget shares between schemes

Closure of funding schemes, introduction of new funding
schemes

x  Structural changes in allocation of funding (e.g., review
procedures, overhead costs, etc.)

5. Information and data sources List of main sources, contacts at agencies

4. Important changes over time

X X X X

Source: WIFO.
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The following data series are currently available for the agencies (not all the informa tion is pre-
sent for all the various funding schemes though, see section 1):

1997-2020: SNSF (until 2004 at an aggregated level; from 2005 more detailed), RCN, NSF
1998-2020: NIH

1997-2020: DFG

2006-2020: WT (until 2018 at an aggregated level; from 2019 more detailed)

2010-2020: UKRI (details for Single Project Funding over time; from 2015 at an aggre-
gated level)

X 2005-2020: NWO
X 2016-2020: RCN

X X X X X

Note that for reasons of international comparability, we use four broad discip lines to present
available information on funding by discipline: natural sciences (including biologic al and agri-
cultural sciences, as well as veterinary medicine), medicine, engineering, and social sciences
& humanities. Some agencies are able to provide funding information on a more di saggre-
gated level.

2.3 Limitations

To the best of our knowledge, this report and its precursor version are the first of its kind to look
more deeply into (basic) research grant funding from an international comparative perspec-
tive, often requiring own desk research rather than being able to use available sourc es. There

are several limitations to bear in mind:

The analysis of funding portfolios can only provide a r RXJK LOOXVWUDWLRQ RISWKH 5)2-V

both with a view to the financial dimension of the funding schemes and to the precise nature

of what these schemes are actually doing in practice. Given hundreds of individual funding

schemes to assess and limited resources ZH WDNH WKH DJHQFLHV:- RZQ GHVFULSW
schemes from their websites as a starting point and use this as well as the available appl ication

documents (information for researchers who want to apply to specific schemes) as a b asis for

our assessment in terms of funding type and characteristics. But often,

x financial reporting is not linked to the fine-grained level of funding activi ties, i.e. not all
RFOs have financial data down to individual funding schemes as researchers would
perceive them when applying for them; in particular, the quantitative characterisation
of the funding portfolios of NWO , UKRI, US NSF, RC Norway is limited to more aggregate
levels; for the NRF Singapore, we only have qualitative information on fun ding schemes.

x and some specific funding policy details are sometimes not presented at all on web-
VLWHY LQ GLVFXVVLRQV ZLWK R XUHFRDRY\HD WMWY HBBWVWRK HGH)Q WL I Z V
them and report them in the text, but due to limited resources, there is far more that
could be done.

The funding organisations are different in many ways, not just in terms of what they fu nd, but
also in terms how they fund (e.g., with respect to reimbursable costs, funding duration , peer
review etc.). In this report, we focused on the standard research grant funding to (single) prin-

cipal investigators, which is usually present in all research funding organisat ions and probably
most comparable across countries; it is usually also the scheme for whic h data availability is the
best. Many other funding schemes (e.g., related to careers or to thematic priorities) a re often
more context-specific and would certainly require more effort in terms of understanding differ-

ences between them, even if data on them were available more consistently.
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Our report should hence be seen as a first step towards a more systemati ¢ understanding of

basic research grant funding in different countries, providing a rough picture of impo rtant dif-
ferences between agencies and their funding policies. Apart from more information o n funding
schemes other than individual research grant funding, there are also other characteristics, such
as the detailed differences in the way peer review is conducted, which clearly need mor e work

and a higher budget than was available for our study. We are grateful for any comments and
help which readers of the report have (Juefgen.janger@wifo.ac.at

The next section presents self-contained sections describing the agencies, which serve as a
basis for the comparative analysis in section 4.
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3. The research funding organisations in detail

The descriptions of the agencies in section 3 are self-contained, as they were individuall y sent
for validation to the agencies. We want to thank the Swiss Science Council for helping to es-
tablish contact with the RFOs and our contacts in the RFOs for providing invaluable information

and support.

3.1 Swiss National Science Foundation (SNSF, Switzerland)
3.1.1 Organisational mission and structure

Mission focus

The SNSF targets mainly the investigator-initiated creation of scientific knowledge, with a
smaller role for funding focusing on thematic priorities or economic & societal i mpact, although
there are also initiatives focusing on solving important current problems. The foll owing infor-
mation is taken from the SNSF website:

The Swiss Confederation has mandated the SNSF to fund research and promote young sci -
entists in Switzerland. The SNSF's strategy and objectives are geared to fulfill ing this task and
strengthening Swiss research as a whole. The SNSF's strategic goals are derived from the Stat-
utes and the mission statement : The SNSF promotes scientific research in Switzerland. It pro-

motes the international competitiveness and integration of this research as well as its capac-
ity to solve problems. It pays particular attention to the promotion of y oung researchers. Its
ambition is to invest in researchers and their ideas, to promote and disseminate research, to

create knowledge that is valuable to society, the economy and politics.

Source: |https://www.snf.ch/en/OwOb7mivZ6MYyDXt/page/funding/new- to -the-snsf|
http://www.snf.ch/en/the SNSF/profile/strategy/Pages/default.aspx | https://www.snf.ch/media/len/MRzx9NGujO- |
ZMbXSv/snf_leitbild_e.pdf.

Overarching decision structures

The SNSF shows features of academic self-governance, i.e., Swiss academics have a formal say
LQ HVWDEOLVKLQJ JHQHUDO SULQFLS®P®YV RI WKH DJHQF\-V RSHUDWL

General/strategic decision making.

As its highest body, the Foundation Council ensures that the SNSF is on mission to fulfil the
purpose of the foundation. It supervises the activities of the bodies of the SNSF. Ba sed on a
recommendation from the National Research Council, it approves the princ iples of the
SNSF's funding policy and, in particular, the multi-year programme. The Foundation Council
is responsible for approving the annual statement and the annual report. It is composed of
up to 45 members that include representatives of the federal government, the higher edu-

cation institutions, the Swiss Academies of Arts & Sciences as well as of o ther organisations
of the Swiss science sector. The Executive Committee prepares agenda items of the Foun-

dation Council and it directly supervises the activities of the National Research Counci I and
the Administrative Offices. It elects the members of the Research Council and - togeth er
with the president of the Research Council - the Executive Management of the Admin istra-

tive Offices. The Executive Committee also approves the service level agreement with the
Swiss Confederation.
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The Compliance Committee  supports the Executive Committee of the Foundation Council

in its supervisory function with regard to the scientific activities of the SNSF. The Compliance
Committee reports to the Executive Committee of the Foundation Council a nd is elected
by the latter. It has five members. The person responsible for compliance within the Executive

Committee of the Foundation Council assumes the presidency.

Decision structures for funding

The National Research Council of the SNSF evaluates several thousand applications each
year and makes funding decisions. It is composed of about 100 distinguished research ers,
most of whom work at Swiss higher education institutions. The Researc h Council is supported
by 90 evaluation bodies comprising over 700 members. It comprises the following four divi-
sions: Humanities and Social Sciences, Mathematics, Natural and Engineering Sc iences, Bi-
ology and Medicine and Programmes. Three Specialised Committees are responsible for
cross-divisional matters: International Co-operation, Careers and Interdisciplinary Research.
In addition to the permanent commissions "Gender Equality in Research Funding" and "Re-
search Integrity”, the Research Council can appoint specialised commissions and panels for
specific evaluation tasks.

The Presiding Board consists of the President of the Research Council and the Presidents of
the divisions and specialised committees. It supervises and coordinates the work of the Re-
search Council and drafts science policy recommendations for submission to the Founda-
tion Council. It focuses mainly on funding policy, the elaboration of funding schemes, eval-
uation methods and the distribution of funds across the individual scientific disciplines.

The evaluation bodies evaluate proposals and lay the groundwork for the funding decisions

made by the Research Council. The members of these bodies are for the most part research -
ers working at higher education institutions. A third are women, and a third work at in stitutes
based abroad.

Source: |ttp://www.snf.ch/en/the SNSF/organisation/foundation-council/ Pages/default.aspx

Allocation of government funding to agency (budget appropriation)
The following information was provided by the SNSF:

" LWK LW-ykedr ptaytadhme for the attention of the federal authorities, the SNSF defines for

a period of four years strategic priorities, specific instruments and measures with wh ich it plans
to achieve its objectives as well as to raise the funding necessary for implementation. The stra-

tegic objectives of the SNSF and other strategic documents serve as the framework for financ ial
prioritisation. As part of the multi-year programme 2021-20245, the SNSF aims at the following
priorities: Enhancing excellence through diversity, strengthening international leadersh ip
through cooperation, supporting data infrastructures and services for open science, making
research more beneficial to society and evidence-based funding policy

The multi-year programme is taken into consideration in the ERI message (ERI = Educati on, Re-
search and Innovation) issued by the Federal Council every four years and is the key basis for
the extent of financial resources made available by the Swiss parliament to the SNSF and the

other actors for the relevant funding period.

Based on the ERI message, the SNSF iteratively adjusts its content-related prioritisatio n and de-
tailed financial planning activities. On this basis, the SNSF negotiates its servi ce level agreement

o https://www.snf.ch/en/CBGkfqg5CPEBAkNu3/page/the SNSF/profile/s trategy/action-__plan |
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with the State Secretariat for Education, Research and Innovation SERI, entrenching the target
values of new grants and financing requirements in a binding manner. The distri bution of funds
among disciplines within the scope of project funding or other bottom-up instru ments remains

RSHQ DQG LV FDUULHG RXW DQQXDOO\ pu

Allocation of funds within the funding portfolio
The SNSF also provided information on how it allocates funds within its portfolio:

"(DFK \HDU DERXW RI WKH 61 6rdnrhitke@ for &pprowed SiJdhgoing
projects (prior charges). This means that unless there is considerable budget growth or
existing funding lines are discontinued, shifts between funding lines have to be p lanned
several years ahead.

At the beginning of each ERID period, the SNSF defines the overall partitioning between
the funding categories (e.g., career funding, project funding, infrastructure fundin g,
HWF EDVHG RQ LWV VWUDWHJILF SULBQGWQ B \LV7WHK DW 6)X\Q XIQEIH 8!
of all sizes and types at HEIs should be its number one financial priority in order to cover
the full range of excellent research. The second priority is career funding. Here, the
616)-V UROH LV VXEVLGLDU\ WR WRIG& B(,WP DQ®&m QXP Peidiii\\Vv R LIJ K
early-career researchers.

The partitioning of funds for new projects between specific funding schemes (e.g., Ec cel-
lenza, project funding) is flexible and continuously determined throughout each y ear.
The overall quality of proposals, demand and previous and expected success rates a re
considered before attributing a budget to each call.

Most of the mandates of the Confederation (overhead6, NRPs, National Centres of Com-
petence in Research (NCCRs), FLARE, bilateral programmes) come with separate
budgets, which are specified at the beginning of each ERID period and cannot b e

PRGLILHG p
3.1.2 Characteristics of funding schemes

Organisation of funding activities

The Swiss National Science Foundation (SNF) allocates money through various non-discipline
specific funding schemes (see table below). Budget is nevertheless distributed according to 3
research domains in annual planning, according to the SNSF: Social S ciences & Humanities,
STEM and Life Sciences. The repartition is based on estimations based on recen t demand, were
some indicators like success rates, average yearly spending, etc. are also used. The rep artition
is (usually) made in terms of budget and not in terms of number of grants. The ou tput of this
repartition constitutes the annual funding plan.

Funding portfolio and data

We first present overall funding trends. In constant terms, SNSF funding has abo ut tripled since
1997, although it has declined recently.

6 Via overhead contributions, the SNSF finances a portion of the i ndirect research costs incurred by SNSF-funded pro-
jects at research institutions. The overhead is devised as an addi tional incentive for requesting SNSF funds and is aimed
at strengthening research at Swiss HEI in the long run. The ov  erhead can be freely used by the research institution in
line with the objectives, i.e., in connection with indirect re search costs. They amount to a maximum of 15% of the funds
provided for projects that are eligible for overhead contributions.
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Figure 2: SNSF awarded funding in current and constant CHF, 1997- 2020

Source: SNSF Data Portal 3 https:/data.snf.ch/key-figures/funding-instruments | SNSF Annual reports; World bank data-
base for GDP deflator (2015=100); WIFO calculation.
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Share Change of

Funding scheme of share in

according to scheme Percentage  poitom-up

study scheme Original fund name of ~ intotal ~ POINtS vs. Top-

classification the scheme funding  2010-2020 down Main aim of funding scheme

Total 100%

Project funding 59% -6.63

Single Project Project Funding 43% -10.08 bottom- up With its project funding scheme, the Swiss National Science Fou ndation enables researchers to

Funding (SPF) independently conduct research projects with topics and goals of their own choice.

Applicants can apply for funding of research costs and staff sala ries, as well as of scientific
cooperation, networking and communication; however, they may not apply for their own
salaries.

The funding period ranges from one to four years, with grants starting at CHF 50,000 (minimum
amount). The SNSF recommends that researchers focus on one projec t and plan it for a four-year
period.

SPF early career Ambizione 6% 2.07 bottom- up Ambizione grants are aimed at young researchers who wish to conduct , manage and lead an
independent project at a Swiss higher education institution. Th e scheme supports young
researchers both from Switzerland and abroad. Scientists holding non- professorial academic
positions at higher education institutions are also eligible to submit an application.
An Ambizione grant covers the grantee's salary and the funds need ed to carry out the project.
An Ambizione project grant, however, comprises only project funds . The grants are awarded for
a maximum of four years.

SPF high-risk 9% 1.38

Spark 1% bottom- up The aim of Spark is to fund the rapid testing or development of new scientific approaches,

methods, theories, standards, ideas for application, etc. It is design ed for projects that show
unconventional thinking and introduce a unique approach. The f ocus is on promising ideas of
high originality, with minimal reliance on preliminary data. Taki ng risks is very welcome, but not a
requirement in itself. The focus is on projects or ideas that are unlikely to be funded under other
funding schemes.

(Networks and Sinergia 8% bottom- up Sinergia promotes the interdisciplinary collaboration of two to f our research groups that propose

multi-project breakthrough research.

funding)

Priority areas 12% 9.09

Structural priority 8% 7.91 NCCRs are aimed at established researchers in Switzerland who w ish to pursue a long-term

area research project on a theme of strategic importance. The NCCR ma nagement teams are based

NCCR 2010 series 20 bottom- up at a higher education institution or at another renowned researc h institution. NCCRs are backed
. by one or more home institution.

NCCR 2014 series 3% bottom- up The budget for each series of NCCRs is determined by parliame nt. In addition to federal funds,

NCCR 2020 series 2% bottom- up NCCRs receive funding from higher education institutions and from thi rd parties.
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Share Change of
Funding scheme of share in
according to scheme Percentage  pottom-up
study scheme Original fund name of ~ intotal ~ POINtS vs. Top-
classification the scheme funding  2010-2020 down Main aim of funding scheme
Thematic priority 4% 1.18
area

Special Call on 1% top-down Rapid support for research into coronaviruses and their impact.

Coronaviruses

r4d (Swiss Programme 0.7% top-down The r4d programme of the SNSF and the SDC is aimed at researche rs in Switzerland and in

for Research on developing and emerging countries who wish to execute a joint re search project on global

Global Issues for issues. The programme focuses on reducing poverty and protecting publ ic goods in developing

Development) countries.

National Research 2% top-down NRPs embrace research projects that contribute to solving the key problems of today. Federal

Programmes (NRPs) offices, research institutes, research groups or individual persons propose t opics and potential
priorities for an NRP to the State Secretariat for Education, Re search and Innovation (SERI). The
Federal Council makes the final selection of topics, which it then refers on to the SNSF to address
within the scope of an NRP.

Infrastructure 5% 0.44

R'Equip 0.7% bottom- up R'Equip is aimed at researchers in Switzerland who need top -quality, innovative equipment for
their research work. The SNSF awards grants for the acquisitiona  nd development of large-scale
apparatuses in all areas of science.

Editions 0.5% bottom- up Editions provide access to historical documents and make them availa ble to further research.
They cover everything from correspondence between interesting historica | figures to legal
sources to entire literary oeuvres.

Research 3% bottom- up Centralised infrastructures are becoming increasingly important for re search. The SNSF aims to

Infrastructure ensure that applicants have access to the infrastructures needed to successfully complete their
research projects. However, pursuant to the SNSF Funding Regulat ions only "the direct costs of
the use of infrastructure for conducting the research project” are charg eable to the grant (FR
Article 28).

Funding of people 18% -1.95
Education & 1% -1.04
Training

MD-PhD fellowships 0.1% bottom- up The MD-PhD programme, a joint effort of the Swiss Academy of Medic al Sciences (SAMS) and
the Swiss National Science Foundation, is designed to enable re search-oriented physicians to
complete a second course of study at a Swiss University leading to the conferral of a doctorate
in the fields of science, public health, clinical research or bioethics.

Doc.CH 1% bottom- up Doc.CH is aimed at promising researchers who wish to write a doctora | thesis on a topic of their
own choice in the humanities and social sciences in Switzerla nd. Part of the doctoral thesis may
be conducted at a host institution abroad if a corresponding req uest giving reasons is submitted.

Career 17% 0.13
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Share Change of
Funding scheme of share in
according to scheme Percentage  pottom-up
study scheme Original fund name of ~ intotal ~ POINtS vs. Top-
classification the scheme funding  2010-2020 down Main aim of funding scheme

SNSF Professorships 2% bottom- up The SNSF professorships were replaced by the new SNSF Eccell enza scheme in 2018.

SNSF Eccellenza Professorial Fellowships and SNSF Eccellenza G rants are intended for highly
qualified young researchers who aspire to a permanent professorship . Eccellenza supports them
in achieving their goal as leaders of a generously funded research project with their own team

at a Swiss higher education institution.

Eccellenza 7% bottom- up SNSF Eccellenza Professorial Fellowships are aimed at highly qua  lified researchers who aspire to a
permanent professorship. Eccellenza supports them in achieving t heir goal by allowing them to
lead a generously funded research project as an assistant professor w ith their team at a Swiss
higher education institution.

Practice- to-Science 0.6% bottom- up The SNSF awards Practice- to-Science grants to qualified experts with proven practical
experience who wish to join a university of applied sciences or a university of teacher education
as a professor, and to newly appointed professors at a university of ap plied sciences or a
university of teacher education who wish to strengthen the academi ¢ component of their dual
scientific-practical skill profile. The time-limited positions offer the opportunity of obtaining higher
qualifications and converting to a permanent position.

Fellowships 5% bottom- up Grants for early career researchers

Mobility International short N/A -0.10 bottom- up This programm was merged into the scheme scientific exchanges in 2017.
research visits
Diversification Marie Heim-Voegtlin N/A -0.93 bottom- up This programm was discontinued, its successor is PRIMA.

grants

PRIMA 3% bottom- up PRIMA grants are aimed at excellent women researchers who show a high potential for
obtaining a professorship. PRIMA grantees conduct an independent re search project with their
own team at least at the group leader level within a Swiss research institution.

Translation 3% -2.63
Applied Research Investigator Initiated 1% -4.16 bottom- up The IICT programme is targeted at researchers who wish to conduct an investigator initiated

Clinical Trials (IICT) clinical trial. Support will be given to trials that a re of value to the patients and address important

unmet medical and societal needs but are not in industry focu S.
Commercialisation ~ Bridge - 2% 1.53 bottom-up BRIDGE consists of two funding schemes:
Discovery/Proof of Proof of Concept is aimed at young researchers who want to develop an application or service
Concept based on their research results.
Discovery is aimed at experienced researchers who want to explore and realise the innovation
potential of research results.
Scientific 1% 0.68
Communication
Open Access - 0.6% bottom- up The SNSF finances the publication of scientific books that ar e freely and electronically accessible

Article/Chapter/Books

without restrictions or delays (Gold Open Access).
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Share Change of

Funding scheme of share in
according to scheme Percentage  pottom-up
study scheme Original fund name of ~ intotal ~ POINtS vs. Top-
classification the scheme funding  2010-2020 down Main aim of funding scheme
Scientific Exchanges 0.3% bottom- up Scientific Exchanges is aimed at researchers who want to host their own scientific event in
Switzerland, invite colleagues from abroad for a research visit to Switzerland, or visit their
colleagues in another country.
Agora 0.4% bottom- up The Agora scheme aims to foster dialogue between scientists and societ y. It encourages
researchers to communicate their current research to an audience of lay people. Agora
projects have to initiate a dialogue between researchers and the public in which they interact
and listen to each other.
International 0.6% -0.23
Cooperation
Bilateral programmes 0.03% bottom- up The bilateral programmes of the Swiss Confederation are aimed a t promoting and strengthening
scientific cooperation between Switzerland and non -European countries that show high or
promising research potential.
SPIRIT 0.6% bottom- up The Swiss Programme for International Research by Scientific Investi  gation Teams promotes team-
oriented cross-border research.
Source: |ttps://www.snf.ch/en/A7fep1IPxz1XezVS/page/find-funding-scheme (25/11/21), WIFO calculation. Note: The sum of the shares do es not equal 100%, as the EU projects are no

taken into account
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The funding portfolio is characterised by a large share of project and people ( career) funding,
which together make up for almost 80%.

Figure 3: Total funding awarded by the SNSF by type of funding activity, 2020

Source: Data provided by SNSF. Note: SPF = Single project fundi  ng (SPF). Shares below 2% of total funding are not
shown in this chart.

The following visualisation is taken from the SNSF and visualises the financ  ial dimension of the
fundng DFWLYLWLHY DQG WKHLU IXQGLQJ PRGH EHWgZahtsptting $p¥-SRQVLYHp |

cific focus and themes.

Figure 4: Classification of funding schemes according to their funding mode

Source: Overall Evaluation of the Role and Function of the Swi ss National Science Foundation in the National Educa-
tion, Research and Innovation System, May 2021. Note: Size of bu bble reflects expected new grants in the 2021- 24
period.
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Single project funding

shows the share of four main disciplines in the project funding scheme of the SNSF.
Biological Research and General Biology could also be part of natural sciences, in which cases
the share of medicine would only be 23%, and the share of natural sciences 39%.

Figure 5: Share of disciplines in single project funding, 2020

Source: SNSF Data Portal 1 SNSF Key Figures; WIFO calculation. Note: The division of the disciplines is as follows: Medi-
cine = Basic Biological Research; Basic Medical Sciences; B iology and Medicine; Clinical Medicine; Experimental

Medicine; General Biology; Preventive Medicine. Social science and humanities = Art studies, musicology, theatre
and film studies, architecture; Economics, law; Ethnology, socia | and human geography; Linguistics and literature,
philosophy; Psychology, educational studies; Sociology, social work, political, sciences, media and communication

studies, health; Theology & religious studies, history, classical  studies, archaeology, prehistory and early history. Natural
sciences = Astronomy, Astrophysics and Space Sciences; Chemistry; E arth Sciences; Environmental Sciences; Mathe-

matics; Mathematics, Natural- and Engineering Sciences; Physi cs; Social Medicine. Engineering = Engineering Sci-
ences. An alternative classification of the disciplines would m ean a shift from Basic Biological Research and General
Biology to Natural sciences (share would then be 39.3%) and Socia | Medicine to Medicine (share would then be

22.9%).

Success rates in the main project funding scheme have come down recently. In a utumn 2016,
the SNSF raised the maximum duration of projects from three to four years and enco uraged
researchers to focus as much as possible on maximum two parallel projects. This res ulted in
fewer projects which on average requested a higher budget than before. In the first three yea rs
of the 2017-2020 funding period, a large number of new projects were awarded fundin g by the
SNSF. Most of these projects will run for several years and require a co mmensurate financial
commitment. Because of these carried-over costs, the SNSF had less money at i ts disposal for
new grants in 2020 compared to the previous years. This mainly affected project funding a nd

explains the significant drop in the success rate in 2020.

Note that the success rate shown includes resubmissions, which account for about 25% of pro -
posals in project funding; a request for more time for the grant does not ch ange the grant itself,
so is not relevant for the success rate.

In terms of disciplines, social sciences and humanities have grown at the expense o f natural
sciences. The success rate is lowest in engineering which also has the lowest share in project
funding.
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Figure 6: Success Rate in single project funding, 2005- 2020

Source: Data provided by SNSF.

Figure 7: Success Rate in single project funding by discipline, 2020

Source: Data provided by SNSF, WIFO calculation. Note: See fo otnote in The alternative classification of the
disciplines would show an average success rate of 30% in medicine and 44% in natural sciences.
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Figure 8: Total awarded funding in single project funding by discipline, 2005-2020

Source: Data provided by SNSF, WIFO calculation . Note: See footnote in Flgure 5. The alternative classificati  on of the
disciplines would show the following shares: 23% (2005), 21% (2006),  23% (2007), 24% (2008), 19% (2009), 22% (2010),
24% (2011), 21% (2012), 23% (2013), 21% (2014), 22% (2015, 2016, 2017),19% (2018), 20% (2019), 23% (2020) in medicine
and 54% (2005), 49% (2006), 50% (2007), 46% (2008), 55% (2009), 50% (2010), 48% (2011), 49% (2012), 44% (2013), 47%
(2014), 46% (2015), 47% (2016), 48% (2017), 47% (2018), 46% (2019), 3% (2020) in natural sciences.

Figure 9: Lot size of single project funding over time

Source : Data provided by SNSF, WIFO calculation. Note: Calculation: Funding awarded divided by number of
awarded projects.
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Figure 10: Grants submitted in single project funding over time

Source: Data provided by SNSF; SNSF Data Portal ~ {https://data.snf.ch/key-figures/funding-instruments

3.1.3 Refundable costs and peer review
X Applicants own salaries only in specific schemes (e.g., Ambizione, PRIMA)
Wages of scientific/technical staff,
Material expenses (i.e., Costs for equipment and materials of permanent value, direct
costs for the use of infrastructures (including costs for maintenance and ca re), consum-
ables, field expenses, computing time and data (cloud computing), costs for maki ng
research data accessible (open research data),
X Mobility (Travel (incl. accommodation and catering costs), conferences and work-
shops,
X Third-party expenses (Costs of project partners (not wages), consulting, consorti a, out-
sourcing through subcontracting),
x Costs of scientific (open access) publications,
Source: see article 28 in http://www.snf.ch/SiteCollectionDoc uments/allg_reglement_16_e.pdf
x Indirect cost rate (overheads): 15% (upper limit as set by the ERI Dispatch 1)

The indirect costs are allocated directly to the research institution.

Source: http://iwww.snf.ch/SiteCollectionDocuments/ueb_overhead re glement_e.pdf [ http://www.snf.ch/en/re-
searchinFocus/newsroom/Pages/news- _131126-overhead.aspx | http://www.snf.ch/SiteCollectionDocuments/pro-
jektfoerderungsreglement-e.pdf https://data.snf.ch/stories/overhead- 2021-en.html

1 https://www.sbfi.admin.ch/sbfi/fen/home/services/publications/data- base-publications/s-n-2020-2/s-n-  2020-2b.html
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Table 4: Overview of review process

More details can be found in section 3. The following information is taken fro m the SNSF website:

Internal/External reviewers: both

Number of reviewers (per At least one internal reviewer (member of the Research Council ) and at least two

proposal): external reviewers

International/National both (external reviewers are mostly solicited internationally)

reviewers:

Organisation of Review: Two step procedure:
First Step: written mail review by external peer reviewers, also re ader system 2 or
panel 3 (if numerous comparable applications are received within the same
discipline).
Second Step: External reviews are assessed by internal reviewers/referees of the
Research Councils. In case of small grants in case of grant renewa I, the Research
Council may decide to drop external review; referees of Rese arch Council make
recommendation on funding to evaluation bodies of Research Counc il, Presiding
Board of Research Council takes final decision. Referees of Resea rch Council are
distinguished researchers mostly working at Swiss higher education i nstitutions,
elected for four years.

Assessment criteria (incl. with regard to applicants

weights or relative x  scientific track record and expertise in view of the proposed project

importance, if available): x  depending on the career funding scheme: Education, previous scient ific

achievements and competence for the proposed project, if applic able

teaching activities, career plan.
with regard to the proposed projects
x  scientific quality of the project: scientific relevance, origina lity and
topicality; additionally, broader impact outside science in the case of
proposals which self declare to be use-inspired
X suitability of methods and feasibility

SNSF does not have special review criteria within project funding for first-time

applicants, but it has got specific early career project funding scheme such as
Ambizione (see below).

Assessment criteria for for young investigators : two stage evaluation procedure

Ambizione (early career internal review (external review upon request by the refere e only),

project funding): invitation to an interview + written mail review by external reviewers

Assessment criteria:
see criteria above + depending on the career funding scheme: edu cation,
teaching activities and aptitude for an academic career

Source: jhttps://www.snf.ch/en/ufEZgdPv7wqgJ1BkH/page/theSNSF/eva luation-procedures/project-funding I

https://www.snf.ch/en/MnwA9gE4ykW1cWzT/page/evaluation-procedures/car eers

3.1.4 Changes over time

Introduction of new funding schemes

According to information provided by the SNSF, currently there is no standard approach for
introducing new schemes. New measures and/or instruments have usually been developed in

the process of the elaboration of the Multi-Year Programmes (MYP). The research er survey con-
ducted in 2013 proved to be a good basis for the introduction of new measures in recent years.
New instruments are usually discussed in the National Reseach Council, wi th the higher educa-
tion institutions and other relevant stakeholders (e.g., actionuni). The statute s of the SNSF define
the roles the different bodies have in the elaboration of new instruments. In general , hew fund-
ing instruments are evaluated some years after their introduction (e.g., Doc.CH, Bridge). Since
2017, the SNSF has launched pilots, e.g., Spark as a response to the results o  f the researcher

2 Reader System: several external reviewers independently receive several app lications (all reviewers receive the same
applications), which they then compare and appraise; they compi le a ranking of all reviewed applications.

3 Panel: The reviewers meet in person and compile a ranking of all review ed applications.
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survey, Practice- to-Science as a response to the needs of the universities of applied sciences
(UASs) and the universities of teacher education (UTEs). Within project funding, the SNSF has
launched special calls to address urgent issues (e.g., special call on coronaviruses ).
Other changes

x  Shifts in budget shares between schemes

Funding of projects and people has decreased as a share of total funding, with structural and
thematic priority areas growing in importance.

X Structural changes in allocation of funding (e.g., review procedures, overhead cost s,
etc.)

Indirect cost reimbursement used to be at 20%, now it is at 15%.

Recent changes can be checked at httpsl://www.snf.ch/en/eBcEquoFI2PAqhI/paqe/fund—
ing/requlations-whats-new.

3.1.5 Information and data sources

Contact at SNSF
SNSF Strategy

strategie@snf.ch

Information about structure of fund
https:/iwww.snf.ch/en/OwOb7mivZ6MYyDXt/page/funding/new- to -the-snsf
http:/iwww.snf.ch/en/the SNSF/profile/strategy/Pages/default.aspx

http://www.snf.ch/en/the SNSF/organisation/foundation-council/Pages/d efault.aspx

Information about application and review procedures

https://www.snf.ch/en/ufFZqdPv7wgJ1BkH/page/the SNSF/evaluation-proced ures/project-funding

https://www.snf.ch/en/MnwA9gE4ykW1cWzT/page/evaluation-procedures/car eers

Portfolio and data

https://www.snf.ch/en/A7feplIPxz1XezVS/page/find-funding-scheme
https://www.unibas.ch/dam/jcr:3c21266¢- 819f-4950-895c¢ -51dd5a68eeac/Self-evaluation_report%20(002).pdf I

SNSF Data Portal {SNSF Key Figure:
SNSF Annual reports

Janger, J. & Schmidt, N. & Strauss, A. (2019). International differences in basic research grant funding 2 a systematic
comparison. WIFO. https://www.wifo.ac.at/publikationen/studien?detail-view= yes&publikation_id=61664
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3.2 Deutsche Forschungsgemeinschaft (DFG, German Research Foundation,
Germany)

3.2.1 Organisational mission and structure

Mission focus

The DFG focuses primarily on funding the production of scientific knowledge.

The following information was taken from the DFG website:

Best Projects

The main task of the DFG is to select the best projects by researchers at universiti es and
research institutions on a competitive basis and to finance these projects. Indivi duals or
higher education institutions submit proposals in a particular field of cu riosity-driven basic

research that they themselves select. Interdisciplinary proposals are also considered.
Early career support

The DFG awards the best researchers with funding and, at the same time, gives them the
means and freedom necessary for successful research. One of the DFG's key ob jectives is
the advancement of early career researchers. It therefore offers them programmes which

provide appropriate support at every phase of their qualification. The DFG is especially com-
mitted to the early independence of researchers and supports the recruitment of talented
scientists and academics from at home and abroad for German research.

The DFG funds excellent science without regard to extra-scientific factors. Equal treatment
of men and women and broad representation of the scientific disciplines in the self-govern-
ance of the DFG ensure the diversity and originality required for outstanding research.

Interdisciplinary cooperation

The DFG supports projects from all areas of science and the humanities and espec ially pro-
motes interdisciplinary cooperation among researchers. DFG funding enables cooperation

between researchers from all branches of science as well as the formation of international ly
visible priorities at universities and non-university research institutions.

Policy advice

The DFG provides scientific policy advice. As the voice of science in political and soc ial dis-
course, it counsels and participates in political decision-making proc esses with scientific ex-

pertise. With the deliberations of its Senate commissions and the publication o f their findings,

the DFG makes recommendations concerning fundamental issues in science and concern-
ing the responsible application of scientific findings in society.

Source: |ttp://www.dfg.de/en/dfg_profile/mission/index.html.

Overarching decision structures

The DFG is the central, independent research-funding organisation in Germany, i.e. represent-
DWLYHV RI *HUPDQ DFDGHPLF LQVWLWXWIHRQVMAKWRIG DIPARQMR M LV RV XYW |
ies by academic self-governance.

The legal status of the DFG is that of an association under private law. As s uch, the DFG can
only act through its statutory bodies, in particular through its Executive Board and the Gen-
eral Assembly (Ipttp://www.dfg.de/en/dfg profile/statutory bodies/index.jsp). Other| im-

portant bodies are the Senate, the Joint Committee, the Executive Committee, the Head

Office and the 49 Review Boards.

WIFO
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The Executive Board is responsible for the DFG's regular business. It consists of the President,
responsible for internal and external representation and the Secretary General who runs the
head office.

Organisational chart: hitp://www.dfg.de/en/dfg profile/head office/struc ture/organisational chart/in-

dex.jsp?id=0#content.

General/strategic decision making

The General Assembly determines the principles of the DFG's work. It is made up of research
universities, major research institutions of general importance, academies of sciences and
humanities as well as a number of scientific associations.

The Executive Committee  consists of the President, the Vice Presidents (seven at present)
and the President of the Donors' Association, who serves in an advisory capacity. Th eir main
aim is to develop the strategic and conceptual direction of the DFG.

The Senate has 39 members from the scientific and academic communities and is therefore
responsible for all important decisions relating to research funding prior to the final funding
decision and for all important decisions relating to organising the review, assessment and
decision-making processes.

The Head Office of the DFG is based in Bonn. It has an office in Berlin plus forei  gn offices in
India, Japan, Latin America, North America and Russia. It supports the work of the bodies
and administers the DFG funding programmes.

Decision structures for funding

The Joint Committee is responsible for the financial support for research provided by the
Y* W LV WKH ")*.V P Dimakirtgédy MiLR<@s its final research-policy decisions
that relate to the DFG on resolutions passed by the Senate. The Joint Committee is made up
of 39 members of the Senate, representatives from the federal government (with a total of
YRWHYV UHSUHVHQWDWLYHV IURP WK HHIHGHW DOHYW D R P W ERB GR QW
Association for the Promotion of Sciences and the Humanities in Germany.

The Head Office of the DFG has the following tasks with regard to funding decisions:

X Making sure that all formal requirements have been met and that the submission of the
proposal has been correctly carried out.

x Selecting reviewers with the necessary subject-specific qualifications.

x Written notification once the decision is made

The main task of the review boards is to provide quality assurance for the review process as

part of the preparation for DFG funding decisions. Members of the review boards are

elected by researchers for four years in accordance with election regulations to be ado pted

by the Senate. They are assigned to a subject area according to the focus of thei r own
research work.

Source: |nttps://www.dfg.de/en/dfg_profile/statutory bodies/index.js p.

Allocation of government funding to agency

The DFG receives about two thirds of its grants (69%) from the Federal Government and about

RQH WKLUG IURP WKH /IQGHU *HUPDQWKHIWRVWRDY BPRYXWWWRHIVLQV W
DQG SURMHFW IXQGLQJ EHLQJ FDOFXODWHG IDFFRUGIVYHOWMR B/ KR UP ML
used in Germany to distribute funds between the federal and the state level as well a s between

WIFO
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the 16 Lander. The proposal for the funding budget, including the administrative bu dget, is
prepared by the DFG Head Office; the proposal is adopted by the Joint Committee, the DFG's
decision-making body consisting of researchers and representatives of the Federal Govern-

ment and the Lander. The final decision on the DFG's funding and administrative budg et rests
with the GWK (Gemeinsame Wissenschaftskonferenz or Joint Science Conference), the joint
body of science and finance ministers of the Federal Government and the Lander. In the GWK,

the Federal Government has 16 votes and the 16 Lander one vote each. In principle, the GWK

passes its resolutions with a majority of 29 votes. The Pacts for Researchan  d Innovation Il (2016-
2020) and IV (2021-2030) result in an annual increase in the DFG budget of three percen t over
that period. There is hence no real multi-annual spending framework for the DFG, but it can
profit from multi-annual higher-level strategies.

Source: Information sent by the DFG.

3.2.2 Characteristics of funding schemes

In this section, we first briefly illustrate how funding activities are organised, before we p resent
the funding portfolio and related data. A more detailed look at single project funding c loses
the section.

Organisation of funding activities

The DFG allocates money through various funding schemes (see table below) which a re in
general not discipline-specific (Review Boards and the Head Office are structured b y scientific
disciplines though). To arrive at a budget across all disciplines, the number of a pplications and
the number of proposals granted in the past is used. According to the DFG, there a re tools
available to react in the case of discipline-specific under- or over-shootin g of requests for fund-
ing.

Source: Assessment by study authors/information by agency.

Funding portfolio and data

Funding of the creation of knowledge in the broadest sense (single project funding, structural
priority areas and networks/multi-project funding) dominate the funding portfolio. In particula r
structural priority funding is high, due to the Collaborative Research Centres . Moreover, the
DFG also administers the Excellence Strategy of the Bund and the Lander (see section 4), but
this is not a DFG-programme per se. Thematic focus, in particular with regard to addr essing
societal challenges, rather than emerging fields, achieves only a small share, just as transla -
tional schemes. However, funding translation of basic research proposals is possible in the re-
search grant schemes individual research grants, priority programmes and research units, as a
follow-up of basic research (http://www.dfg.de/formulare/54_014/54 014 en.pdf). More over,

the DFG regularly develops strategic funding initiatives 4 (e.g., on atrtificial intelligence or with
regard to the Covid-19 pandemic). These funding schemes are however not always separately
published in terms of their funding shares, thematic funding schemes are hence underest i-
mated in the funding portfolio below. Dedicated high-risk and career-oriented funding

schemes achieve only a small share of the total, note however that the support of you ng re-
searchers can also be an aim of funding schemes classified in other scheme types, such a S
Collaborative Research Centres, and that the main single project funding scheme specifies

review criteria for first-time applicants (see below). Note that the DFG does not show ded icated

WIFO
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interdisciplinary funding schemes, however interdisciplinarity is enabled across all funding
schemes and a special criterion in the Research Training Groups or the Collabo rative Research
Centres.

We first show data on overall funding levels: The funding awarded by the DFG more than tripled
since 1997, there has been a particularly steep increase between the years 2006-2008 due to

the introduction of the German excellence initiative, the predecessor of the German excel-

lence strategy (2018).

Figure 11: DFG funding awarded in current and constant EUR, 1997-2020
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3,500

3.000

v 2,500+

C

Ke)

1S

< 2,000+

1,500

1,000
r—r—r T T Trr—Trr—Trr—Trr—Trr—T T T—T1T 17T 17T "1 "1T "T1T "7 "“"1T "1 "T1T"7°7T
N 0O O O — AN MO ¥ 10D O N OO — AN M T WL ON 0O o8 O
N OO O O O OO O 0O 0O 00 — — — — — — — — — — N
o O 08 O O O O O O O O O O O O O O 0O O o o o o o
— — — AN A A A AN AN AN AN AN AN N N AN N ANANANANNAN

Source: Data was provided by the DFG; DFG Annual reports; World bank database for GDP deflator (2015=100),
WIFO calculation.

,Q WKH QH[W WDEOH ZH SUHVHQW WKHOR® Y 2XW& L0 J F-SRHWD & OGHRVB U L <
the funding activities. Within funding schemes such as single project funding, there are furthe r

subdivisions, e.g., for long-term research projects up to 12 years. No separate data are availa-

ble for them (see |http://www.dfq.de/foerderunq/proqramme/einzelfoerderunq/sachbeihiIfe/formu lare_merk- |

blaetter/index.jsp _].
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Funding according to study
scheme classification

Original fund name of the
scheme

Share of scheme in
total funding

Changes of share in
percentage points

Bottom- up
vs. Top-down

Main aim of funding scheme

1997-2020 2010-2020
Total Total 100%
Project Funding 39% -4.3 2.11
Single Project Funding (SPF) 32% -7.42 1.73
Sachbeihilfen 32% bottom- up  Research grants enable individuals who have
(Research Grants) completed their academic training to conduct at any
time research projects with clearly defined topics and
durations, regardless of the subject.
Weitere Einzelférderung 0.1% N/A Including publication grants, equipment maintenance,
(Further individual support) scientific networks, workshops for Early Career
Investigators and project academies.
SPF early career Walter Benjamin- 0.1% 0.09 0.09 bottom- up  The Walter Benjamin Programme enables researchers
Programm in the postdoctoral training phase to independently
conduct their own research project at a location of
their choice.
SPF high-risk Reinhart Koselleck-Projekte 0.4% 0.37 0.15 bottom- up  This programme enables outstanding researchers with
(Reinhart Koselleck- a proven scientific track record to pursue exceptionally
Projects) innovative, higher-risk projects.
Networks and multi-project 6% 141 -0.53
funding
Forschungsgruppen 6% bottom- up A Research Unit is made up of a team of researchers
(Research Units) working together on a research project which, in terms
of thematic focus, duration and finances, extends
beyond the funding options available under the
Individual Grants Programme or Priority Programme.
Internationale 1% bottom- up In principle, researchers at a German institution (both in
wissenschaftliche Kontakte Germany and abroad) can submit funding proposals
(International scientific with researchers in any country at any time, in any
contacts) subject area and with no limitation as to the specific
topic.
Priority areas 41% 0.27 -4.62
Structural priority area Total 34% 7.08 -4.36
Sonderforschungsbereiche 24% bottom- up Collaborative Research Centres are long-term

(Collaborative Research
Centres)

WIFO

university-based research institutions, established for up
to 12 years, in which researchers work together within a
multidisciplinary research programme.



233 2

Funding according to study
scheme classification

Original fund name of the
scheme

Share of scheme in
total funding

Changes of share in
percentage points

Bottom- up
vs. Top-down

Main aim of funding scheme

1997-2020 2010-2020
Forschungszentren 0% top-down The primary objective of this programme is to establish
(DFG Research Centres) a limited number of internationally visible and
competitive research centres at German universities.
Exzellenzstrategie des 10% bottom- up  The aim of the Excellence Strategy is to strengthen
Bundes und der Lander *HUPDQ\:V SRVLWLRQ DV DQ RXWVWI
(Excellence Strategy) research in the long term and further improve its
international competitiveness. This is not a DFG
programme per se, the DFG only administers this
initiative by the German Bund and Lander.
Thematic priority area Schwerpunktprogramme 7% -6.81 -0.26 top-down As a rule, Priority Programmes receive funding for a
(Priority Programmes) period of six years. If researchers are interested in
collaborating on a Priority Programme, the DFG will
invite them to submit the corresponding applications
for research grants by a certain deadline. Note that
this figure underestimates the share of thematic
funding initiatives, as diverse thematic calls are not
always separately flagged in the funding data.
Infrastructure Infrastrukturférderung 8% 3.04 0.26 N/A Includes funding opportunities for technical equipment
(Research Infrastructure) and information systems.
Funding of People 12% 1.08 0.33
Education & Training Graduiertenkollegs 7% 0.67 1.29 N/A Research Training Groups are established by universities
(Research Training to promote young researchers. They are funded by the
Groups) DFG for a period of up to nine years. Their key emphasis
is on the qualification of doctoral researchers within the
framework of a focused research programme and a
structured training strategy. Research Training Groups
with an interdisciplinary approach are warmly
welcomed.
Career Total 4& 2.36 0.33
Emmy Noether-Programm 3% N/A The Emmy Noether Programme gives exceptionally

WIFO

qualified early career researchers the chance to
qualify for the post of professor at a university by
leading an independent junior research group for a
period of six years.

The programme is open to postdocs and junior
professors with temporary contracts who are at an
early stage in their research careers.
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Funding according to study
scheme classification

Original fund name of the
scheme

Share of scheme in Changes of share in Bottom- up
total funding percentage points vs. Top-down

1997-2020 2010-2020

Main aim of funding scheme

Prizes

Mobility

Translation
Applied Research

Scientific Communication

Heisenberg-Programm

Preise
(Prizes)

Forschungsstipendien *
(Research Fellowships)

Klinische Studien
(Clinical Trials)

1% bottom- up

1% -2.52 0.09 N/A

1% 0.56 -0.03 N/A

1% 0.54 0.54
1% 0.54 0.54 bottom- up

N/A

WIFO

If you already meet all the requirements for
appointment to a permanent professorship, you can
apply to the Heisenberg Programme. While you
prepare for a future senior academic role, the DFG
provides funding to enable you to carry on with high-
quality research at the institution of your choice and
continue building your academic reputation.

Prizes awarded by the DFG recognise researchers for
outstanding research achievements under various

aspects, as well as international research cooperation

and science communication. Individuals cannot

usually nominate themselves for a prize, but must

instead be nominated by others. The decisive criterion
isWKH TXDOLW\ RI WKH UHVHDUFKHU"
free to use the prize money for their research in any

way they choose.

Research Fellowships are intended to help early career
researchers to conduct a defined project at a location
of their choice in a country other than Germany and to
use it as an opportunity to familiarise themselves with
new research methods or to bring a large project to a
conclusion.

The Clinical Trials Programme enables individuals who
have completed their academic training to conduct

at any time patient-oriented clinical research within a
temporary project. The programme provides funding
for interventional clinical studies, including feasibility
studies (phase Il) and interventional trials (phase Ill). The
programme also funds observational trials, provided
that the study investigates a highly relevant research
guestion that cannot demonstrably be answered using
an interventional design.

There is no separate funding scheme for scientific
communication, but in many funding schemes there
are modules for scientific communication which
researchers can ask for  2it is hence integrated into
many DFG funding schemes.
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Funding according to study Original fund name of the Share of scheme in Changes of share in Bottom- up Main aim of funding scheme
scheme classification scheme total funding percentage points vs. Top-down
1997-2020 2010-2020
International Cooperation N/A There is no separate funding scheme for internal

cooperation, but in all funding schemes the integration
of international researchers is possible  2international
cooperation is hence integrated into all the DFG
funding schemes.

Source: Data was provided by the DFG; DFG annual reports; http s://lwww.dfg.de/en/research_funding/programmes/index.html; WIFO calcul ation. *Note: Since 2020, Research Fellow-
ships have gradually been merged into the "Walfer Benjamin Progr amme", which can be attributed to both career and mobility sup port.

WIFO
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presents the funding portfolio in terms of shares of broad type of funding ac tivity (sec-
tion 2.1) as well as the share of disciplines (bottom panel). Structural pri orities (Collaborative
Research Centres and Excellence Strategy) and single project funding make up together mor

WKDQ WZR WKLUGV RI WKH ")*Lifé scieareslachievie the highest share in overall
funding, followed by social sciences & humanities medicine, engineering and natural sciences.

e

Figure 12: Total funding awarded by the DFG by type of funding activity (top panel) and share

of disciplines in total funding (bottom panel), 2020
- Structural priority area - SPF - Infrastructure Thematic priority area
Education & Training Networks & MPF - Career Prizes
Mobility Applied Research sPFhigh-risk [l Other

- SPF early career

[0 Engineering [ Life sciences [ Naturalsciences [l Social science and humanities

Source: Data was provided by the DFG; DFG annual reports Ihttps:/iwww.dfg.de/dfg_profil/zahlen_fakten/statis- |
[tik/fachbezogene _statistiken/index.htm ] WIFO calculation. Note: Thematic priorities, scientific comm unication and
international cooperation are underestimated (see table above) . The Excellence Strategy is not a DFG-funding

scheme, but only administered by it. SPF = Single project fund ing (SPF), Networks & MPF = Networks and multi-project
funding; The discipline Life Sciences consists of Medicine, Bi  ology, Agriculture, Forestry and Veterinary Medicine. The

Natural Science category includes chemistry, physics, mathemati cs, and earth science . Shares below 1% of total
funding are not shown in the chart.

WIFO
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Single project funding

Here we show data on success rates and the shares of disciplines over time. Other data such

as max project duration are shown only in section 3. The success rate in sin gle project funding
fluctuated between more than 40% in 20 10 and just below 30% in 2013 but has since then re-
covered to above 30%. The funding rate for renewal applications is signific antly higher than for

new applications: In 2017 , e.g., 63% of renewal proposals and 36% of new proposals were ap-
proved.

Figure 13: Success rate in single project funding, 2010-2020
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20151
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2017 1
2018 1
2019 1
2020

Source: Data was provided by the DFG.

The success rate of proposals in different disciplines usually follows quite a narrow corridor, with
differences amounting to 10 percentage points only seen rarely. An overview of the develop-
ment of funding rates in the (somewhat broader) individual funding areas, brok en down by
scientific  discipline, can be found in the DFG  Annual Reports  and
http://www.dfg.de/en/dfg_profile/facts_figures/index.html

WIFO
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Figure 14: DFG Success Rates in single project funding by scientific discipline, 2003-2020
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Source: DFG Annual reports; Httos://www.dfg.de/dfg_profil/zahlen fak ten/statistik/bearbeitungsdauer/index.html
WIFO calculation.
The share of disciplines in total funding has kept quite stable over the years
Figure 15: Single project funding 6 D FKE H L Khy@iskei@ne , 2011-2020
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Source: DFG annual reports ; WIFO calculation
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3.2.3 Refundable costs and review procedures of single project funding

This section describes refundable costs peer review procedures of the main single project fun d-
ing scheme.
The following costs will be refunded:

X Wages of scientific/ technical staff
X Material expenses (i.e. Costs for equipment and materials of permanent value, direct

costs for the use of infrastructures (including costs for maintenance and ca re), consum-
ables, field expenses, computing time and data (cloud computing), costs for maki ng
research data accessible (open research data).

X Mobility (Travel (incl. accommodation and catering costs), conferences and work-
shops.

X Third-party expenses (Costs of project partners (not wages), consulting, consorti a, out-

sourcing through subcontracting)
Costs of scientific (open access) publications.
X Administrative costs

Salaries of the principal investigator cannot be refunded (except for career a nd mobility pro-
grammes, Research Fellowships, Heisenberg- 3URJUDPPH RU "(LJHQH 6WHOOHWU D VSHFI
RI WKH 5HVHDUFK *UDQWY FDOOHG ’7HP S RU MUNHIRWILIDIMWRRUWY IR Z B UE K B

a post-doc salary for non-tenured principal investigators, so that they can fund their own posi-
WLRQ ORUHRYHU DJDLQ DV D PRGXOHH 5H®ODEFHRPHQWQWNQVWIKHPH
searchers can apply for funds to buy them out of their teaching and administ rative duties, i.e.
for funds for a qualified person to replace them for a period of max. 12 months, u p to the salary
of the applicant. The need has to be justified though and the research institu tion hosting the

researcher needs to agree.

X Indirect cost rate (  Programmpauschale , overheads): 22%

The indirect costs remain with the research institution, not with the researcher and can be used
freely by the research institution, e.g. also strategically to fund new research.

Source: |http://www.dfg.defformulare/l 19/1 19 de.pdf | nttp://www.dfg.de/formulare/2_023/2_023_de.pdf. |

Table6: 2YHUYLHZ Rl UHYLHZ SURFHVYV IRU LQGLYLGXDRDO IBIKYHDUFK JUDQW

The following information is taken from the DFG website:

Internal/External reviewers: External reviewers
Number of reviewers As a rule, two independent reviews are obtained for each prop osal. For the
(per proposal): ‘coordinated' process, the proposals are reviewed by panels
International/National both
reviewers:
Organisation of Review: 1st stage mail review by external peer reviewers;
2nd stage Review board (external researchers nominated for four years; elec ted by
scientists and academics) examines the reviews, gives funding recom mendation
to Joint Committee which decides (also based on interdisciplinary comparison)
Assessment criteria (incl. General assessment criteria:
weights or relative X  scientific quality of the project (originality and anticipa ted contribution to
importance, if available): knowledge)
X  Objectives and work programme (feasibility 2 clear working hypotheses,

suitability of method and appropriateness of schedule)
X DSSOLFDQWYV: TXbdrdhedsbithe préliMinary work, the quality
of publications)
X Work and research environment (at the institution where the proje ctisto
be carried out)
No weights given.
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There are special criteria for first-time applicants, where p otential and the quality of
the proposal matter more than the track record (past publications):

x  for coordinated programmes:

X quality and added value of cooperation

X  programme-specific criteria

Source: |nttps://iwww.dfg.de/en/research_funding/individual grants progra mmes/arriving decision/index.ht __ ml
https://www.dfg.de/en/research_funding/fag/faq_review_process/index.htm |

3.2.4 Important changes over time

Introduction of new funding schemes

The most importantnovel W\ LQ WKH IXQGLQJ SRUWIROLR ZDV(WKB QA QWMUQGWE /L
WLYHp VLQFH WR EROVWHU *HUPDQ X®/DQiGLVQ W LSHN * HQRADHQU R Q MMYLHRU
are financed by the Lander (the regions), the federal level can only use federal-level i nstru-

ments such as the DFG to incentivise structural reforms among universities.

%DVHG RQ LQIRUPDWLRQ UH F H Lh¥reli§no StenBai/approskh for We develop-

ing of new funding schemes. All funding schemes reflect the different needs and reg uirement s
of the scientific communities (all kind of disciplines). Therefore, the development of « funding
schemes is science driven and does not follow a standardized approach. The DF G conducts
on a regular bases assessments and studies concerning the quality and i mplementation of its

funding schemes (See also the PFI-Monitoring Survey, 2020).

6HH A%DFNJURXQG RQ WKH )p&iwdnl.dicRie/eviir&seakdR (funding/princi-
ples_dfg_funding/funding_portfolio/index.html

Other changes
x Overall change in funding policies
The DFG has recently restructured its funding opportunities. 11 "The guiding objectives were to

o simplify the transitions between funding instruments

o make the overall funding portfolio clearer and more flexible

o stipulate as few individual project specifications as possible, e.g. with regard to
funding volume, number of participating researchers and discipline

o assiJQ WKH ")*V VWUDWHILF IXQGLQJ REMHFWXYNMWD PQIB MKH
achieving them a systematic place in the funding portfol LRu

x  Shifts in budget shares between schemes

The funding portfolio of the DFG has evolved considerably over the past 20 years, seeing an

LQFUHDVH RI WKH VKDUH RI VWUXFWXUWD G X3HJ WRUWWH I XQWUREL XFRM RIH E
FHOOHQFH LQLWLDWLYHu DOWKRXMKY W KIHU LWHQRMUD VVWUREWXDH 1XQC
LQFUHDVHG IROORZHG E\ S#h&&©StHe Shards(fPptofedt funding and thematic

priority areas have slightly decreased since 1997, by contrast (note however the underestima-

tion of thematic funding as described above and the increase of project funding since 2010).

X  Structural changes in allocation of funding (e.g. review procedures, overhead ¢ osts,
etc.)
0 ,QWURGXFWLRQ RI LQGLUHFW FRVW UD W-tate grogRadnch® PP SD XV F K[
allowance) - Gradual introduction from 2008, increase from 20% to 22% fr om

2016 onwards.

11 See|https://iwww.dfg.de/en/research_funding/principles_dfg_funding/fu nding_portfolio/index.htm! _|
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o Limitation of number of publications to be included with research propo sal to
the 10 most important publications

o Since 2011: Conversion to "money instead of position": Instead of a detailed
specification of which researchers are going to be involved in the project,
money will now be granted for job categories, which the recipients will then
manage themselves.

3.2.5 Information and data sources

Contact at DFG

postmaster@dfg.de

Information about structure of fund

http://www.dfg.de/en/dfg_profile/mission/index.html. !

http://www.dfg.de/en/dfg_profile/head_office/structure/organisational_ch art/index.jsp?id=0#content. I

https://www.dfg.de/en/dfg_profile/statutory bodies/index.jsp |

Information about application and review procedures

https://www.dfg.de/en/research_funding/individual_grants programmes/arrivi ng_decision/index.html {

https://www.dfg.de/en/research_funding/fag/fag_review_process/index.htm |

Portfolio & data

https://www.dfg.de/en/research_funding/programmes/index.html

https://www.dfg.de/dfg profﬁ/zahlen fakten/statistik/fachbezogene_sta tistiken/index.html#anker117929490. !

https://www.dfg.de/dfg_profil/zahlen_fakten/statistik/bearbeitungsda uer/index.html

Annual Reports

Janger, J. & Schmidt, N. & Strauss, A. (2019). International differences in basic research grant funding 2 a systematic
comparison. WIFO. https://www.wifo.ac.at/publikationen/stu dien?detail-view=yes&publikation_id=61664
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3.3 National Institutes of Health (NIH, USA)
3.3.1 Organisational mission and structure

Mission focus

NIH focuses broadly on knowledge creation as well as on economic and so cietal impacts. The
following information is taken from the NIH website:

1,+-V PLVVLRQ LV WR VHHN IXQGDPHQWDIWNXQRZDGIG HHRE RXRX W RH QL
systems and the application of that knowledge to enhance health, lengthen life, a nd re-
duce illness and disability.

The goals of the agency are:

x to foster fundamental creative discoveries, innovative research strategies, and their
applications as a basis for ultimately protecting and improving health;

X to develop, maintain, and renew scientific human and physical resources that will en -
sure the Nation's capability to prevent disease;

X to expand the knowledge base in medical and associated sciences in order to en-
hance the Nation's economic well-being and ensure a continued high return on the
public investment in research; and

X to exemplify and promote the highest level of scientific integrity, public ac countability,
and social responsibility in the conduct of science.
Source: |ttps://www.nih.gov/about-nih/what- we -do/mission-goals
6DPSDW SURYLGHV D GHWDLOHG DNERXQQOMQRB I WKKHH UHO MVWLRQVKLS

a focus on basic science and on finding cures for diseases, which can lead to tensions.

Overarching decision structures

NIH operates as a governmental agency with external scientists taking on an advisory role, but
ZLWKRXW D IRUPDO VD\ LQ WKmMabngHQF\-V GHFLVLRQ

The National Institutes of Health (NIH), a part of the U.S. Department of Hea Ith and Human

6HUYLFHV LV WKH QDWLRQ -V PHGlshiad up ldN\2Hdfferent conigdii@ms
called Institutes and Centers, coordinated by a central Office of the NIH Director . Each has
its own specific research agenda, often focusing on particular diseases or body systems. All

but three of these components receive their funding directly from Congress, and adminis-

trate their own budgets. Each NIH Institute and Center has its own director to lead the pursuit
of the research mission specific to the Institute. NIH leadership plays an active role in shaping

the agency's research planning, activities, and outlook.

Organisational Chart: hftps://oma.od.nih.gov/IC_Organization_C hart/OD%200rganizational%20Chart.pdf

General/strategic decision making

The NIH Director , with a unique and critical perspective on the entire agency, is responsible

for providing leadership to the Institutes and for constantly identifying needs and opportuni-
ties, especially for efforts that involve multiple Institutes. The NIH Director is assisted by NIH
Deputy Directors including the Principal Deputy Director, who shares in the overall direction

of the agency's activities.
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The Office of the Director (OD) s the central office, responsible for setting policy for NIH and

for planning, managing, and coordinating the programs and activities of all the NIH com-
ponents. The OD comprises several offices that provide expert advice to the NIH Director

and his leadership team (more information on the website). There is also an Office f or Intra-
mural and an Office for Extramural Research. In general, NIH is quite an apolitic al agency,

with only the Director and the Director of the National Institute for Cancer Research politi-
cally appointed.

Decision structures for funding

Each NIH administering Institute and Center (IC) has its own research agenda, driven by its
focus on specific diseases, conditions, body systems, public health needs, scientific oppor-
tunities or other strategic goals. To meet this agenda, ICs set priorities for research fundin g,
taking into consideration their five-year strategic plan, their existing research portfo lio, extant
and emerging public health needs, plans of other ICs, and other factors. ICs typica lly split
their extramural research budgets by institute-initiated projects (such as those ¢ onducted
by cooperative groups, networks, or centers or those conducted in response to an RFA) and
investigator-initiated projects, which are largely made up of RO1 grants that are submitted
inreVSRQVH WR 1,+-V 1SDUHQW ERPHR ROV WVBHQ@WB WKH PDMRULW\ Rl WKH
funds on institute-initiated projects, while others spend the majority on inv estigator-initiated
projects.

National Advisory Councils and Boards (NACs) perform the second level of peer review for
research grant applications and offer advice and recommendations on policy an d program
development, program implementation, evaluation, and other matters of significance to

the mission and goals of the respective Institutes or Centers, as well as providing oversigh t
on research conducted by each Institute's or Center's intramural program.

Source:|https://www.nih.gov/about-nih/who- we -are/organization | https://www.nih.gov/about-nih/who- we -
are/nih-leadership _jhttps://report.nih.gov/sites/re-
port/files/docs/NIH%20Institute%20and%20Center%20Funding%20Priorities DSAR Jul _y%202019.pdf |
https://ofacp.od.nih.gov/about us/overview.asp

Allocation of government funding to agency (budget appropriation)

$00 EXW WK UIBs#reBeivd their¥unding directly from the Congress and administrate their

own budgets. NIH prepares a yearly request for funds to the Congress. In additi on, members of
Congress can push for additional funding. NIH was also a beneficiary of the 2009 ARRA, the
fiscal stimulus programme in the wake of the financial crisis, an unusual countercyclical in-
crease of university/basic research funding (Stephan, 2012). Congress votes more easily fo r
medicine than physical or engineering sciences (Stephan, 2012). (Sampat, 2012) provides a
detailed account of the funding allocation process, including the relati onship between the
agency, Congress, and interest groups, as well as the way health considerations enter the
budget appropriation process next to science considerations (referring to the focu s of NIH on
both scientific understanding of the working of the human diseases and treating specific dis-

eases).

Budget increases usually in lockstep across the 27 institutes (Sampat, 2012) , with some excep-
tions, e.g. the NIAID National Institute of Allergic and Infectious Diseases got di sproportionate
increases as a result of AIDS.
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3.3.2 Characteristics of funding schemes

Organisation of funding activities

NIH funding activities can be characterised as working through the decentralized 27 i nstitutes
(with coordination by the NIH Office); funding activities are discipline-specifi ¢, of course, and
rely on common instruments such as research project grants, centres and contracts (see next
section).
NIH uses activity codes to differentiate the wide variety of research-related programs i t sup-
ports. NIH Institutes and Centers (ICs) may vary in the way they use activity codes; not all ICs
accept applications for all types of grant programs or they apply specialized el igibility crite-
ria. Besides, not all of the activity codes may be in use by NIH every year. At NIH it is possible
WR VXEPLW DSSOLFDWLRQV ERWK XQWRPQEGRWG EH ReKasRAliets " 3D UH
define the research questions bottom-up) and solicited (through specific funding o pportu-

nities (FOA) of the activity codes 2j.e. researchers respond to research questions asked by
NIH).

Source https://grants.nih.gov/grants/funding/funding_program.htm.

There is however also a Common Fund: The Office of the Director consists of several offices,
one of which is the Division of Program Coordination, Planning, and Strategic Ini tiatives
(DPCPSI). Its Office of Strategic Coordination manages the Common Fund, which provides
funding activities among others similar, but not identical to an ARPA-styl e (see section fund-
ing effort, as focusing on new foundational research rather than accomplishing use- driven ob-
jectives.

Source: NIH (2012): Report of the Director National Institutes of Health, Fiscal Year 2012 & 2013, Ipttps://re- |

[port.nih.gov/biennialreport1213/NIH_OD Biennial report 2012-2013 508co mplete.pdf || https://commonfund.nih.qov/ |
J1https://commonfund.nih.gov/sites/default/files/CommonFundCongressionalJu stificationFY2021.pdf
NIH provides several types of grant support. The following groupings represent the main types

of grant funding:

x Research Grants (R series)

x Small Business Grants (R): These small business programs support research and deve lop-
ment by small businesses of innovative technologies that have the potential to succeed
commercially or provide significant societal benefits.

x Career Development Awards (K series) & Research Training and Fellowships (T&F series)
provide institutional research training opportunities (including internati onal) to trainees at
the undergraduate, graduate, and postdoctoral levels.

x https://grants.nih.gov/training/nrsa.htm (T & F series) provide individual research traini ng
opportunities (including international) to trainees at the undergraduate, gradua te, and
postdoctoral levels.

x Program Project/Center Grants (P series) support large, multi-project efforts that generally
include a diverse array of research activities. NIH Institutes and Centers issue funding o p-
portunity announcements to indicate their interest in funding this type of program.

X Resource Grants (various series)

x Trans-NIH Programs support broad-reaching programs that are trans-NIH in n ature (e.g.
programs of the NIH Common Fund).

Source: Type of Grant Programs, hltgs://grants.nih.gov/grants/funding/f unding_program.htm; S}nall Business Re-

search, https://seed.nih.gov/
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Funding portfolio and data

We first present data on total funding over time, which has more than doubled in constant
terms, with steep increases from 1998 to 2004, a relatively flat period from 2004 to 2017 and
steep increases thereafter. The table below shows the individual funding schemes (grant mech-
anisms).

Figure 16: NIH total funding awarded in current and constant USD, 1998-2020

Source: NIH[Table #103: NIH Research Grants __2 Total Number of Awards and Total Funding by Grant Mechanism and

Activity Code JNIH Funding Facts {until 2017); World bank database for GDP deflator (2015=100); WIFO calculation.
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Funding scheme

according to Original fund Share of Change of share in
study scheme name of the scheme in percentage points Bottom-up vs.
classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme
Total 100%
Project funding 69% 2.63 3.19
Single Project 51% -0.72 1.82
Funding (SPF)
RO1 47% bottom- To support a discrete, specified, circumscribed project to be performed by the
up/top-down named investigator(s) in an area representing his or her specific interest and
competencies.

R21 3% bottom- To encourage the development of new research activities in cat egorical program

up/top-down areas. (Support generally is restricted in level of support and in time.)

RF1 1% N/A To support a discrete, specific, circumscribed project to be performed by the
named investigator(s) in an area representing specific interest and competencies
based on the mission of the agency, using standard peer review cr iteria. This is the
multi-year funded equivalent of the RO1 but can be used also for multi-year
funding of other research project grants such as R03, R21 as appropri ate.

SPF early career DP2 0.5% 0.48 -0.10 bottom- up To support highly innovative research projects by new investigators in all areas of
biomedical and behavioral research.
SPF high-risk 4% 3.10 3.37

DP1 0.4% bottom- up To support individuals who have the potential to make extraordin ary contributions
WR PHGLFDO UHVHDUFK 7KH 1,+ 'LUHFWRUHQBEZREBHU

DP5 0.09% bottom- up To support the independent research project of a recent doctoral degree
recipient. This research grant program will encourage exceptionally creative
scientists to bypass the typical post-doc research training period in order to move
rapidly to research independence. It will encourage institutions t o develop
independent career tracks for recent graduates in order to de monstrate the
benefits of early transition to independence both in terms of caree r productivity
for the candidate and research capability for the institution.

R35 3% N/A To provide long term support to an experienced investigator with an ou tstanding
record of research productivity. This support is intended to encourage
investigators to embark on long-term projects of unusual potent ial.

Networks and 13% -0.24 -1.91
multi-project
funding

PO1 2% N/A For the support of a broadly based, multidisciplinary, often long- term research
program which has a specific major objective or a basic theme. A program
project generally involves the organized efforts of relatively lar ge groups,
members of which are conducting research projects designed to eluci date the
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Funding scheme

according to Original fund Share of Change of share in
study scheme name of the scheme in percentage points Bottom-up vs.
classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme
various aspects or components of this objective. Each research projec tis usually
under the leadership of an established investigator. The grant can provide support
for certain basic resources used by these groups in the program, including clinical
components, the sharing of which facilitates the total researc h effort. A program
project is directed toward a range of problems having a central res earch focus, in
contrast to the usually narrower thrust of the traditional researc h project. Each
project supported through this mechanism should contribute or be dir ectly related
to the common theme of the total research effort. These scient ifically meritorious
projects should demonstrate an essential element of unity and interd ependence,
i.e., a system of research activities and projects directed towa rd a well-defined
research program goal.
uo1 6% N/A To support a discrete, specified, circumscribed project to be performed by the
named investigator(s) in an area representing his or her specific interest and
competencies.
u19 2% N/A To support a research program of multiple projects directed toward a specific
major objective, basic theme or program goal, requiring a broadly b ased,
multidisciplinary and often long-term approach. A cooperative agreement
research program generally involves the organized efforts of large groups,
members of which are conducting research projects designed to eluci date the
various aspects of a specific objective. Substantial Federal programmatic staff
involvement is intended to assist investigators during performance of th e research
activities, as defined in the terms and conditions of award. T he investigators have
primary authorities and responsibilities to define research o bjectives and
approaches, and to plan, conduct, analyze, and publish resul ts, interpretations
and conclusions of their studies. Each research project is usua lly under the
leadership of an established investigator in an area representing his/her special
interest and competencies. Each project supported through this me chanism
should contribute to or be directly related to the common theme of the total
research effort. The award can provide support for certain basic shared resources,
including clinical components, which facilitate the total research effort. These
scientifically meritorious projects should demonstrate an essential element of unity
and interdependence.
umM1 3% N/A To support cooperative agreements involving large-scale research a ctivities with
complicated structures that cannot be appropriately cate gorized into an
available single component activity code, e.g. clinical ne tworks, research
programs or consortium. The components represent a variety of supporting
functions and are not independent of each component. Substantial federal
programmatic staff involvement is intended to assist investigat ors during
performance of the research activities, as defined in the terms and conditions of
the award. The performance period may extend up to seven years but only
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Funding scheme

Change of share in

according to Original fund Share of )

study scheme name of the scheme in percentage points Bottom-up vs.

classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme
through the established deviation request process. ICs desir ing to use this activity
code for programs greater than 5 years must receive OPERA prior approva |
through the deviation request process.

Interdisciplinary T90 0.02% 0.02 0.01 N/A To support comprehensive interdisciplinary research training programs at the

research undergraduate, predoctoral and/or postdoctoral levels, by capita lizing on the
infrastructure of existing multidisciplinary and interdisciplinary rese arch programs.

Infrastructure 5% 2.02 143

P30 3% N/A To support shared resources and facilities for categorical research b y a number of
investigators from different disciplines who provide a multidiscipli nary approach to
a joint research effort or from the same discipline who focus on a ¢ ommon
research problem. The core grant is integrated with the center's c omponent
projects or program projects, though funded independently from them. T his
support, by providing more accessible resources, is expected to assu re a greater
productivity than from the separate projects and program projects.

R24 0.4% N/A To support research projects that will enhance the capabil ity of resources to serve
biomedical research.

u24 2% N/A To support research projects contributing to improvement of the ca pability of
resources to serve biomedical research.

Funding of people 6% -0.17 -0.49
Education & 2%
Training

T32 2% N/A To enable institutions to make National Research Service Awa rds to individuals
selected by them for predoctoral and postdoctoral research training in specified
shortage areas.

T34 0.08% N/A To enhance the undergraduate research training of individuals from groups
underrepresented in biomedical, behavioral, clinical and socia | sciences through
Institutional National Research Service Award Training Grants, in p reparation for
research doctorate degree programs.

T35 0.02% N/A To provide individuals with research training during off-quarters or summer periods
to encourage research careers and/or research in areas of national nee d.

TL1 0.10% N/A To support research training experiences for pre-doctoral train ees who are
interested in pursuing research careers in multi-disciplinary cli nical and
translational science. The training award is administratively li nked to another
project or projects. A TL1 award may only be disaggregated from a U54
application and organizations may not apply for a TL1, Linked Tra ining Award. The
TL1 is used in lieu of the T32 for those programs that offer linked awa rds.

Career 3% 0.83 -0.05
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Funding scheme

Change of share in

according to Original fund Share of )
study scheme name of the scheme in percentage points Bottom-up vs.
classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme

F30 0.1% N/A Individual fellowships for predoctoral training which leads to the combined
M.D./Ph.D. degrees.

F31 0.2% N/A To provide predoctoral individuals with supervised research trai ning in specified
health and health-related areas leading toward the research degree (e.g., Ph.D.).

F32 0.2% N/A To provide postdoctoral research training to individuals to broaden th eir scientific
background and extend their potential for research in specified he alth-related
areas.

F33 0.0002% N/A To provide opportunities for experienced scientists to make major ¢ hanges in the
direction of research careers, to broaden scientific background, to acquire new
research capabilities, to enlarge command of an allied resear ch field, or to take
time from regular professional responsibilities for the purpose of increasing
capabilities to engage in health-related research.

K00 0.03% N/A To support the second phase of a Pre-Doctoral to Post-Doctoral Transition award
program that provides 3-4 years of career support. Note: The KOO Post-doctoral
Transition Award is anticipated to only be used in conjunction wi th the F99 Pre-
Doctoral Award.

K01 0.5% N/A For support of a scientist, committed to research, in need of bo th advanced
research training and additional experience.

K02 0.01% N/A For support of a scientist, committed to research, in need of ad ditional
experience.

K07 0.03% N/A To create and encourage a stimulating approach to disease curricul a that will
attract high quality students, foster academic career developme nt of promising
young teacher-investigators, develop and implement excellent mult idisciplinary
curricula through interchange of ideas and enable the grantee inst itution to
strengthen its existing teaching program.

K08 0.6% N/A To provide the opportunity for promising medical scientists with demonst rated
aptitude to develop into independent investigators, or for facu Ity members to
pursue research aspects of categorical areas applicable to the awarding unit,
and aid in filling the academic faculty gap in these shortage areas within health
profession's institutions of the country.

K12 0.3% N/A For support to a newly trained clinician appointed by an inst itution for
development of independent research skills and experience in a fundamental
science within the framework of an interdisciplinary research a nd development
program.

K18 0.003% N/A Provides either full-time or part-time support for experienced scientists who wish to

WIFO

r research careers
nt experiences

broaden their scientific capabilities or to make changes in thei
by acquiring new research skills or knowledge. Career enhanceme
supported by this award should usually last no more than one ye ar.



2502

Funding scheme

according to Original fund Share of Change of share in
study scheme name of the scheme in percentage points Bottom-up vs.
classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme

K22 0.06% N/A To provide support to outstanding newly trained basic or clinical investigators to
develop their independent research skills through a two phase progr am; an initial
period involving and intramural appointment at the NIH and a final period of
support at an extramural institution. The award is intended to f acilitate the
establishment of a record of independent research by the investigator in order to
sustain or promote a successful research career.

K23 0.7% N/A To provide support for the career development of investigators who have made a
commitment to focus their research endeavors on patient-oriented resea rch. This
mechanism provides support for a 3 year minimum up to 5 year period of
supervised study and research for clinically trained professionals who have the
potential to develop into productive, clinical investigators.

K24 0.1% N/A To provide support for the clinicians to allow them protected time to devote to
patient-oriented research and to act as mentors for beginning clinica |
investigators.

K25 0.03% N/A To engender and foster such activities by supporting the career dev elopment of
investigators with quantitative scientific and engineering backgrou nds outside of
biology or medicine who have made a commitment to focus their researc h
endeavors on behavioral and biomedical research (basic or clinical ). This
mechanism is aimed at research-oriented scientists with experienc e at the level of
junior faculty (e.g., early to mid-levels of assistant professororr  esearch assistant
professor ranks). This award provides support for a period of mentored s tudy and
research for professionals with such backgrounds who have the potenti al to
integrate their expertise with biomedicine and develop into pr oductive
investigators. Examples of quantitative scientific and technical backgrounds
outside of biology or medicine considered appropriate for this a ward include, but
are not limited to: mathematics, statistics, computer sci ence, informatics, physics,
chemistry, and engineering.

K43 0.02% N/A For support of a Low- or Middle-lncome Country scientist, committed to research
at a Low- or Middle-Income Country institution, in need of caree r development
and additional mentored research experience.

K76 0.03% N/A To advance the development of physician-scientists prepared to take an active
role in addressing both present and future challenges of a global b iomedical
research enterprise as relevant to their field of expertise.

K99 0.2% N/A To support the initial phase of a Career/Research Transition awa rd program that
provides 1-2 years of mentored support for highly motivated, advanced
postdoctoral research scientists.

KL2 0.2% N/A To support newly trained clinicians appointed by an institutio n for activities related
to the development of a successful clinical and translational resea rch career. The
award is administratively linked to another project or projects . A KL2 award may
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Funding scheme

Change of share in

according to Original fund Share of )

study scheme name of the scheme in percentage points Bottom-up vs.

classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme
only be disaggregated from a U54 application and organizations may not apply
for a KL2, Mentored Career Development Award. The KL2 is used in li eu of the K12
for those programs that offer linked awards.

Diversification TL4 0.03% 0.03 0.03 N/A To enhance the undergraduate research training of individuals from groups
underrepresented in biomedical, behavioral, clinical and socia | sciences through
Institutional National Research Service Award Training Grants, in p reparation for
research doctorate degree programs. This is the linked equival ent of the T34.

Translation 11% 1.68 -2.97

Applied Research 4% 1.90 -0.90

P20 1% N/A To support planning for new programs, expansion or modification of existi ng
resources, and feasibility studies to explore various approac hes to the
development of interdisciplinary programs that offer potential solutions to
problems of special significance to the mission of the NIH. T hese exploratory
studies may lead to specialized or comprehensive centers.

u10 0.5% N/A To support clinical evaluation of various methods of therapy and/or preve ntion in
specific disease areas. These represent cooperative programs between
sponsoring institutions and participating principal investigators, a nd are usually
conducted under established protocols.

UG1 1% N/A To support single project applications conducting clinical eva luation of various
methods of therapy and/or prevention (in specific disease areas). Sub stantial
federal programmatic staff involvement is intended to assist investi gators during
performance of the research activities, as defined in the terms and conditions of
the award. NOTE: The UGL1 is the single-component companion to the U10 which is
used for multi-project applications only.

uL1 1% N/A To support clinical and translational research. The UL1 admin istratively linked to
another project or projects. AUL1 award may only be disaggregated fr om a U54
application and organizations may not apply for a UL1, Linked Spec ialized Center
Cooperative Agreement. The UL 1 activity code is used in lieu of the U54 for those
programs that offer linked awards.

R&D Collaboration 4% 1.17 0.82
with firms

R41 0.2% N/A To support cooperative R&D projects between small business conce rns and
research institutions, limited in time and amount, to establish the technical merit
and feasibility of ideas that have potential for commercializat ion. Awards are
made to small business concerns only.

R42 0.3% N/A To support in - depth development of cooperative R&D projects bet ween small
business concerns and research institutions, limited in time and amount, whose
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Funding scheme

according to Original fund Share of Change of share in

study scheme name of the scheme in percentage points Bottom-up vs.

classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme
feasibility has been established in Phase | and that have p otential for
commercialization. Awards are made to small business concerns o nly.

R43 0.5% N/A To support projects, limited in time and amount, to establish th e technical merit
and feasibility of R&D ideas which may ultimately lead to a commercial
product(s) or service(s).

R44 3% N/A To support in - depth development of R&D ideas whose feasibil ity has been
established in Phase | and which are likely to result in commerc ial products or
VHUYLFHYV 6%,5 3KDVH ,, DUHUPFQ LEBEH® &R QBWWUH T X
Council Review.

u43 0.002% N/A To support projects, limited in time and amount, to establish th e technical merit
and feasibility of R&D ideas that may ultimately lead to comm ercial products or
services.

u44 0.06% N/A To support in-depth development of R&D ideas whose feasibility h as been
established in Phase | and that are likely to result in commerci al products or
services.

uT2 0.02% N/A To support in-depth development of cooperative research and develop ment
projects between small business concerns and research instituti ons, limited in time
and amount, whose feasibility has been established in Phase | a nd that have
potential for commercialization.

Commercialisation  SB1 0.02% 0.02 0.02 N/A To support follow-on awards to small businesses for technology devel opment,
testing, evaluation, and commercialization assistance for SBIR or STTR Phase I
technologies or for awards to small businesses to support the progress of research,
research and development, and commercialization conducted under th e SBIR or
STTR programs to Phase Il

R&D Value Chain - 3% -1.41 -2.90

Challenge

Orientation

P50 1% N/A To support any part of the full range of research and development from very
basic to clinical; may involve ancillary supportive activit ies such as protracted
patient care necessary to the primary research or R&D effort. T he spectrum of
activities comprises a multidisciplinary attack on a specif ic disease entity or
biomedical problem area. These grants differ from program project grants in that
they are usually developed in response to an announcement of the
programmatic needs of an Institute or Division and subsequently receive
continuous attention from its staff. Centers may also serve as re gional or national
resources for special research purposes.

us4 2% N/A To support any part of the full range of research and development from very

basic to clinical; may involve ancillary supportive activit ies such as protracted
patient care necessary to the primary research or R&D effort. T he spectrum of

WIFO



2532

Funding scheme

Change of share in

according to Original fund Share of )

study scheme name of the scheme in percentage points Bottom-up vs.

classification scheme total funding  1998-2020 2010-2020 Top-down Main aim of funding scheme
activities comprises a multidisciplinary attack on a specif ic disease entity or
biomedical problem area. These differ from program project in tha t they are
usually developed in response to an announcement of the programmatic needs
of an Institute or Division and subsequently receive continuous at tention from its
staff. Centers may also serve as regional or national resources for spe cial research
purposes, with funding component staff helping to identify appropriate priority
needs.

Scientific R25 0.6% 0.14 -0.04 N/A For support to develop and/or implement a program as it relates to a category in

Communication

one or more of the areas of education, information, training, technical assistance,
coordination, or evaluation.

Source : https://grants.nih.gov/grants/funding/ac_search_results.htm (1/12/21);

into account due to their small percentage share.

WIFO

WIFO calculation. Note: The sum of the shares does not equ al 100%, as not all activity codes were taken
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The NIH has a high share of project related funding, with single and multi-projec t/networked

funding accounting for almost two thirds of funding. The remaining third is chara cterised by a
broad funding portfolio, including career, infrastructure and translational fundi ng. There is no
thematic funding per se, which however has to be seen in the light of the NIH bein g a discipline-

VSHFLILF IXQGLQJ DJHQF\ VR WKDW DOOWHHQ+DY MRIGR QW FRXO®®\ RH L H (

Figure 17: Total funding awarded by the NIH by type of funding activity , 2020

Source: Data was provided by the NIH, WIFO calculation. Not e: SPF = Single project funding (SPF), Networks & MPF =

Networks and multi-project funding; R&D Value Chain 2CO = R&D Value Chain  2Challenge Orientation. The category

A2WKHU" LQFOXGHV WKRVH DFWLYLW\ ERGHY DFKRWQIH G H) RMR WENHQ V.B2® SHUFHQWD
below 2% of total funding are not shown in the chart

Single project funding

For single project funding, we only provide success rates over time; a split by discipli ne is not
applicable in the case of the NIH; further information is provided in section High-risk and early
career funding schemes show low success rates of about 10%.

WIFO
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Figure 18: Success rate in single project funding (R01), SPF high-risk (DP1 and DP5) and SPF
Early career (DP2), 1998-2020

Source: NIHlLa_bIe #206: Research Project Grants (RPGs) 2 Competing Applications, Awards, Success Rate and Total

Funding by Competing Status (Type) NIH Funding Facts {until 2017) . Note: SPF = Single Project Funding.

3.3.3 Refundable costs and peer review

The following costs will be refunded:

X Wage(s) of the applicant(s)/principal investigator,
X Wages of scientific/technical staff,
X Material expenses (i.e. Costs for equipment and materials of permanent value, direct

costs for the use of infrastructures (including costs for maintenance and ca re), consum-
ables, field expenses, computing time and data (cloud computing), costs for maki ng
research data accessible (open research data),

X Mobility (Travel (incl. accommodation and catering costs), conferences and work-
shops,

X Third-party expenses (Costs of project partners (not wages), consulting, consorti a, out-

sourcing through subcontracting),

Costs of scientific (open access) publications,

Administrative/indirect costs (e.g. depreciation; maintenance; library costs; interest on

debt; general administrative expenses; departmental administrative expenses; spon-

sored projects administration; and student administration expenses, from Stephan ,

2012)

X Indirect cost rate (overheads): in principle, 100% of indirect costs are reimbursed - Re-
search institutions in the US can have their full indirect costs reimbursed for all federal
research grants: in 2010. the indirect cost rate (the indirect costs relative to the direc t
costs) amounted to 29.8-69% of the direct cost of research (Sale - Sale, 2010). U niversities
calculate the indirect costs they ask for themselves, subject to an audit by the agency
and to guidelines by the OMB (Office of Management and Budget), it is not determined
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by the agencies. This is a time-consuming process which is updated every three y ears
(Stephan, 2012 ).

Source: jhttps://oamp.od.nih.gov/division- of -financial-advisory-services/indirect-cost-branch/indirect-cost-subm is-
sion/indirect-cost-definition-and-example, httpl://grants.nih.g ov/grants/policy/nihgps/html5/section 7/7 _cost _con-

sideration.htm?tocpath=7%20Cost%20Consideration%7C 0.

Table 8: Overview of review process

The following information is taken from the NIH website. It shows the general review process,

standard criteria and considerations. If individual funding schemes may have additiona | criteria
and consideration it is mentioned in the individual Funding Opportunity An nouncements
(FOAS).

Internal/External reviewers: external/internal reviewers by Scientific Review Group (SRG) a nd National Advisory

Council/Board (NAC) of the potential awarding Institute/Cente r(IC)

Number of reviewers (per 20-30

review panel ):

International/National national

reviewers:

Organisation of Review: panel review by SRG and NAC of the potential awarding IC

1st level of the review process (initial peer review):

A SRG (or study section) is led by SRO (Scientific Review  Officer, an NIH extramural
staff scientist) who selects the individual peer reviewers (st udy sections are
composed of pre-selected members serving multiyear terms, to which the S RO
may add additional reviewers). Individual reviewers prepare writt en grant reviews
and discuss the scientific and technical merit of the applicat ions under review in
the SRG meeting. Federal officials may participate if they have pertinent
responsibilities, NIH staff by decision of the SRO. Note SRGs: no more than % of the
members of any SRG may be federal employees.

2nd |evel of the review process:

Advisory Council/Board of the potential awarding Institute/Center a s reviewer
(scientists from the extramural research community and public repres entative s 2
NIH maintains over 150 charted advisory committees, authorized by the Public
Health Service Act). Members are chosen by the respective IC and are approved
by the Department of Health and Human Services. For certain com mittees,
members are appointed by the President of the United States).
Council members have access to applications and summary stat ements pending
funding for that IC in that council round. NIH program staff also p rovide a grant
funding plan to the AC/B, and applications by investigators wh o already receive
more than USD 1 million in funding are subject to a Special Cou ncil Review.
7KH $GYLVRU\ &RXQFLO %RDUG DOVR FRQV LIRDWOW WIQHS ,'
and advises the Institute/Center director concerning funding decisi ons.
The Institute/Center director makes final funding decisions b ased on staff and
Advisory Council/Board advice.

Assessment criteria (incl. Scored Review Criteria  (scored individually and considered in overall impact score)

weights or relative (see details below for Research Project Grant (R0O1) ):

importance. if available): x  Significance
Does the project address an important problem or a critical barrier to progress in
the field? Is there a strong scientific premise for the project? If the aims of the
project are achieved, how will scientific knowledge, technic al capability, and/or
clinical practice be improved? How will successful complet ion of the aims change
the concepts, methods, technologies, treatments, services, or p reventative

interventions that drive this field?

X  Investigator(s):
Is the PD/PI well suited to the project? Does the PD/PI have the appropriated
experience and training? If Early Stage Investigators or those in th e early stages of

independent careers, do they have appropriate experience and trai ning? If
established, have they demonstrated an ongoing record of accomplishmen ts that
have advanced their field(s)? If the project is collaborative or multi-PD/PI, do the
investigators have complementary and integrated expertise; are th eir leadership
approach, governance and organizational structure appropriate for the project? Is
the effort committed sufficient to perform the proposed research? Innov ation
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Specific criteria for early-
career investigators (first-
time applicants):

Does the application challenge and seek to shift current resea rch or clinical
practice paradigms by utilizing novel theoretical concepts, ap proaches or
methodologies, instrumentation, or interventions? Are the concepts, a pproaches
or methodologies, instrumentation, or interventions novel to one fiel d of research or
novel in a broad sense? Is a refinement, improvement, or new applic ation of
theoretical concepts, approaches or methodologies, instrumentation, or
interventions proposed?

X  Approach
Are the overall strategy, methodology, and analyses well-reasoned and
appropriate to accomplish the specific aims of the project? Ha ve the investigators
presented strategies to ensure a robust and unbiased approach, as appropriate
for the work proposed? Are potential problems, alternative strateg ies, and
benchmarks for success presented? If the project is in the early sta ges of
development, will the strategy establish feasibility, and will p articularly risky aspects
be managed? If the project involves human subjects and/or NIH-defin ed clinical
research, are the plans to address 1) the protection of human subje cts from
research risks, and 2) the inclusion (or exclusion) of individuals on the basis of
sex/gender, race, and ethnicity, as well as the inclusion (exclusi on) of children,

justified in terms of the scientific goals and research strategy pr oposed?
X  Environment
Will the scientific environment in which the work will be d one contribute to the

probability of success? Are the institutional support, equipment a nd other physical
resources available to the investigators adequate for the proje ct proposed? Will
the project benefit from unique features of the scientific envir onment, subject

populations, or collaborative arrangements?

Additional Review Criteria  (not scored individually , but considered in overall impact
score):
x  Protections for Human Subjects
Inclusion of Women. Minorities & Children
Vertebrate Animals
Biohazards
Resubmission
Renewal
Revision

X X X X X X

Additional Review Considerations  (not scored individually and not considered in
overall score):

x  Applications from Foreign Organisations

x  Selected Agent Research

x  Resource Sharing Plans

X  Budget and Period of Support

X Additional Comments to the Applicant
Yes, see Scored and Additional Review Criteria and Additional Review
Considerations above, with the following exceptions:

X Investigator(s)
Is the PD/PI well suited to the project? Does the PD/PI have the appropriated
experience and training? If Early Stage Investigators or those in th e early stages of
independent careers, do they have appropriate experience and trai ning? If
established, have they demonstrated an ongoing record of accomplishmen ts that
have advanced their field(s)? If the project is collaborative or multi-PD/PI, do the
investigators have complementary and integrated expertise; are th eir leadership
approach, governance and organizational structure appropriate for the project? Is
the effort committed sufficient to perform the proposed research?
Not applicable are following Additional Review Criteria:

X  Resubmission

X  Renewal

X  Revision
and following Additional Review Consideration:

X Applications from Foreign Organisations

Source: Peer review - ljttps://grants.nih.gov/grants/peer-review. htm#Initial, Review criteria |
https://grants.nih.gov/grants/peerreview22713webv?2.pdf, https:{/gran ts.nih.gov/grants/peer/quidelines _general/Re-
view Criteria_at a glance.pdf https://grants.nih.gov/grants/peer/critiques/rpg.htm
https://grants.nih.gov/grants/policy/review templates.htm. http s://grants.nih.gov/grants/quide/rfa-files/RFA- RM-21-
016.html
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Additional information

According to Stephan, 2012 S "WKH 1,+ UHYLHZ SURFHVYV SXWR@EBQVMWGHUDE
accomplishments, which are enumerated on a standardized NIH biosketch form. Results from

the previous grant (if there was one) also play an important role in eval uation. The presence of

demonstrated expertise and strong preliminary data play an especially key role in the review

SURFHVV "1R FU\WWDO QR JUDQWpu LY PDWLRNL H W CoMIRRYASNEHED pAtAXOQ) W

mit the newly hired faculty member time to continue the process of collecting prelimi nary data

IRU DQ 1,+ SURSRVDO 7KH "OLQHDMWHQ®RQWWH & FLQ QVWHUL/PW IRM RKHUH Wk
trained and in whose lab the scientist did his or her postdoc work. Research ers must also

demonstrate that they have adequate space at their university in which to conduct the re-

VHDUFK p $FFRUGLQJ WR D SUHOLPLQDURKRWQEI\VLYWH PV K LOQHEUL,DB RV
correlated with the overall impact score are approach and significance, lowest were in vesti-

gator and environment (Berg, 2010). The analysis was however only done for the National Insti-

tute for the General Medical Sciences, so that the results should be interpreted with care.

Source: |nttps://ofacp.od.nih.gov/about_us/overview.asp.

3.3.4 Changes over time

Introduction of new funding schemes

In principle, introducing new activities is a mixture of top-down (government-driven) & bottom-
up processes by the NIH centers which have some autonomy in deciding on what to use their
funds for. The NIH responds to White House or Administration priorities, but programme/center
directors can launch new initiatives themselves as well, when they spot new trends, e.g.

More specifically, the Common Fund was enacted into law by Congress through the 2006 NIH
Reform Act to support cross-cutting, trans-NIH programs that require participation by two or
more NIH ICs or would otherwise benefit from strategic planning and coordination. T he require-
ments for the Common Fund encourage collaboration across the ICs whil e providing NIH with
flexibility to determine priorities for Common Fund support. To date, the Common F und has
been used to support a series of short-term, exceptionally high-impact, trans-NIH programs,
including the High-Risk, High-Reward Research program, which supports several awa rds to test

new ways of fostering innovation and also was authorized through the Reform Act.

It is not the same as the planned ARPA- H (ARPA-Health) however, ac cording to (Collins et al.,
2021), as it focuses on new areas of foundational research rather than accomplishing u se-
driven objectives.

Otherwise, all funding initiatives since 1992 are being kept track of on this website:
|https://qrants.nih.qov/fundinq/searchquide/index.html. They| show that NIH frequently re-
sponds to emerging scientific and health challenges, such as AIDS in Africa or most rec ently
the opioid crisis.

Source: |https://www.nih.gov/arpa-h.

Other changes

X  Shifts in budget shares between schemes

Over time, no big shifts occurred, with project funding and infrastructure increasing somewhat
at the expense of translational and career activities.
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3.3.5 Information and data sources

Contact at NIH
Michael S. Lauer, MD

NIH Deputy Director for Extramural Research

Michael.lauer@nih.gov

Information about structure of fund

https://www.nih.gov/about-nih/what- we -do/mission-goals l

https://oma.od.nih.gov/IC_Organization_Chart/OD%200rganizational%20Chart. pdf

https://www.nih.gov/about-nih/who- we -are/organization

https://www.nih.gov/about-nih/who- we -are/nih-leadership

https://report.nih.gov/sites/re-
port/files/docs/NIH%20Institute%20and%20Center%20Funding%20Priorities_DSAR_Jul y%202019.pdf

https://ofacp.od.nih.gov/about_us/overview.a sp

Information about application and review procedures

https://grants.nih.gov/grants/funding/funding_program.htm I

https://report.nih.gov/biennialreport1213/NIH_OD_Biennial_report 2012- 2013 _508complete.pdf

https://grants.nih.gov/grants/funding/funding_program.htm !

https://www.nimh.nih.gov/funding/sbir/index.shtml

https://grants.nih.gov/grants/peer-review.htm#lnitial

https://grants.nih.gov/grants/peerreview22713webv2.pdf,

https://grants.nih.gov/grants/peer/guidelines_general/Review_Cri teria_at_a_glance.pdf

https://grants.nih.gov/grants/peer/critiques/rpg.htm

https://grants.nih.gov/grants/policy/review_templates.htm !

https://grants.nih.gov/grants/quide/rfa-files/RFA- RM-21-016.html

NIH (2012): Report of the Director National Institutes of Health, Fiscal Year 2012 & 2013

Portfolio & data

|https://qrants.nih.qov/qrants/fundinq/ac search_results.htm l

N|H| Table #103: NIH Research Grants 2 Total Number of Awards and Total Funding by Grant Mechanism an
Code

d Activi

N|H| Table #206: Research Project Grants (RPGs ) 2 Competing Applications, Awards, Success Rate and Total Fundi n

by Competing Status (Type)

NIH Funding Facts 1unti| 2017)

Janger, J. & Schmidt, N. & Strauss, A. (2019). International differences in basic research grant funding

2 a systematic

comparison. WIFO. https://www.wifo.ac.at/publikationen/studien?detail-view= yes&publikation_id=61664

WIFO



260 2

3.4 National Research Foundation (NRF , Singapore)

3.4.1 Organisational mission and structure

The NRF focuses more broadly on funding scientific and applied research a nd on its potential
impact or utilisation, as well as being involved in national coordination of thematic research
and innovation strategies.

Mission focus

The followinginf RUPDWLRQ ZzDV WDNHQ IURP WKH 15):V ZHEVLWH

15)-V YLVLRQ LV ShBapGrel ¥sHh@iBr&t science & technology hub, with R&D con-
tributing significantly to a knowledge-intensive, innovative and entrepreneurial economy.

The NRF sets the national direction for R&D by:

x Developing policies, plans and strategies for research, innovation and enterprise;
x Funding initiatives that strengthen research and scientific capabilities, and achieve eco-
nomic and national impact;

x Building up R&D capabilities and capacities through nurturing peopl e and attracting for-
eign researchers and scientists; and

x Coordinating the research agenda of different agencies to transform Singapore into a
knowledge-intensive, innovative and entrepreneurial economy.

The NRF is also the secretariat to the Research, Innovation and Enterprise Counc il (RIEC),
chaired by the Prime Minister, Mr Lee Hsien Loong. Deputy Prime Minister and Coordi nating
Minister for Economic Policies Mr Heng Swee Keat is the Chairman of the NRF Board.

Source: |ttps://www.nrf.gov.sg/about-nrf/national-research-foundation-si ngapore

Overarching decision structures

The Research, Innovation and Enterprise (RIE) ecosystem in Singapore comprises various min-

istries, R&D funding bodies and R&D performers. At the top is the Research, Innovation and

Enterprise Council (RIEC), chaired by the Prime Minister, which oversees the long -term strat-

egy to transform Singapore into a knowledge-based society, with strong capa bilities in re-

search and technology. The RIEC is supported by the National Research Fo undation (NRF)

Board, which is responsible for the formulation of 5-year plans and polici es to grow Singa-

SRUH:-V UHVHDUFK FDSDELOLW\ VXSSRUWWBRQRPSER UWH-RZNXK DO @ BIW
challenges.
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Figure 19: Research, Innovation and Enterprise (RIE) Ecosystem

Source: |https://www.nrf.gov.sg/about-nrf/rie-ecosystem

The NRF supports the Research Innovation and Enterprise Council (RIEC ). The RIEC is chaired
by the Prime Minister of Singapore, who appoints members to two-year terms. The R IEC com-
prises Cabinet Ministers and distinguished local and foreign members from the business , SCi-
ence and technology communities.

Set up in 2006, the RIEC provides strategic direction for national R&D. It has two main goals:

x Advise the Singapore Cabinet on national research and innovation polic ies and strate-
gies to drive the transformation of Singapore into a knowledge-based society, with stro ng
capabilities in R&D; and

X Lead the national drive to promote research, innovation and enterprise by encouraging
new initiatives in knowledge creation in science and technology, and to catal yse new
areas of long term economic growth.

This high-level council underscores the political commitment to and impo rtance placed on
the national R&D agenda.

The RIEC is supported by the National Research Foundation (NRF) Board , comprising top gov-
ernment officials and industry representatives, which is responsible for the formulation of Its
5-\HDU SODQV DQG SROLFLHV WR JthrRapablit, Spfor Bddndmit/diowth D U
DQG PHHW 6LQJDSRUH:-V IXWXUH QDWLRQDO FKDOOHQJHYV

The Scientific Advisory Board (SAB) is a multi-disciplinary international board with expertise in
broad areas of technology. SAB convenes annually in Singapore to advi VH RQ 15):V SROLFLHYV
and programmes. SAB members are appointed by the Chairman of the NRF Board.

7KH 6$% -V UROH LV WR
X Highlight critical issues and emerging global trends in basic and investigato r-led research
where Singapore could fill a gap or meet a need;

X ldentify, with the NRF, new areas of research where Singapore can reap the benefits of
cutting edge science and build the foundation for enterprise and industry growth;

X Review and advise on the proposals and plans prepared by the NRF; and

X Assist and advise the NRF on the management of R&D, including the alloca tion of funding
and the assessment of research outcomes.

Source: |https://www.nrf.gov.sg/about-nrf/governance https://www.nrf.gov.sg/about-nrf/rie-ecosystem.
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Decision structures for funding & allocation of government funds to agency

The following information was provided by the agency:

The RIE budget is drawn from the Singapore Government and distributed across va rious min-
istries and R&D funding bodies, of which NRF is one of them.

3.4.2 Characteristics of funding schemes

Organisation of funding activities

6LQJDSRUH:-V SXEOLF LQYHVWPHQW LQ UHNW D\gFaKcyDIESGkNoWn@GRYDWLRQ FI
funding tranche). Currently, they are in the Research, Innovation and Enterprise (R IE) 2025

tranche (from 2021 to 2025). The RIE2025 efforts are organized along four strategic domains,

supported by three cross-cutting horizontals.

Strategic domains:

Manufacturing, Trade and Connectivity
Human Health and Potential

Urban Solutions and Sustainability

X X X X

Smart Nation and Digital Economy
Cross-cutting horizontals:

X Academic Research
X Research Manpower

X Innovation and Enterprise

Source: Information sent by NRF; Https://www.nrf.gov.sg/rie2025-plan.

In addition, NRF uses specific funding schemes (see table below) which may be used in the
strategic domains or for one of the cross-cutting horizontals.

Funding portfolio and data

For the NRF, no funding data is available. We hence simply list the schemes whi ch can be found
RQ 15)-V ZH|EableVB)HN order to both provide an illustration of the activities and a rough
idea about the financial magnitudes involved.
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Table 9: Programme overview

Scheme according to

study scheme Programme Bottom-up vs.

Main aim of funding scheme

classification Top-down
Thematic priority area Al Singapore top-down $, 6LQJDSRUH LV D QDWLRQDO SURDUDPRHH Q$$UWRIEBMDOO \QMWHO\QHUJLVS$, D
capabilities to power our future, digital economy.
Thematic priority area National Cybersecurity top-down The National Cybersecurity R&D Programme (NCR) seeks to devel op R&D expertise and capabilities in
R&D Programme cybersecurity for Singapore. It aims to improve the trustworthiness of ¢ yber infrastructures with an emphasis on
security, reliability, resiliency and usability.
Thematic priority area Marine Science R&D top-down The national Marine Science Research and Development (R&D) Programme (MSRDP) will integrate R&D in tropical
Programme marine science and promote active engagement of industry in the dr ive towards environmental and marine
VXVWDLQDELOLW\ ,W VHHNV WR DGYDQ® H LPRDIDLISRU N FH\HQHF HHWHMHQ W K QJD S
region with rich marine biodiversity, to develop nationally re levant R&D and to build capabilities that would
address the strategic needs of Singapore in the future. Three resea rch themes and one enabling technology
theme for MSRDP were identified through discussions with academics, government agencies, stakeholders and
industry players. These are:
xMarine Ecosystems and Biodiversity
xEnvironment Impact and Monitoring
xCoastal Ecological Engineering
xMarine Technology and Platforms
Thematic priority area  Synthetic Biology R&D top-down 7KH QDWLRQDO 6\QWKHWLF %YLRORJ\' 5 ' BURJDBRBH YLD\ QWKNWQFHLRORJ\ U
Programme expertise, as part of efforts to promote a bio-based economy b uilt on deep science capabilities. The programme
will integrate and ensure holistic development of synthetic bi ology capabilities in Singapore, including the
translation of research outcomes for clinical and industrial use. Unde r the programme, NRF will fund research
projects under three research thrusts which seek to:
Establish a proprietary national strain for commercialisation.
Develop a Synthetic Cannabinoid Biology Programme to deliver life-s aving therapeutics derived from the
cannabis plant in a sustainable manner.
Deliver industry relevant projects, in particular the producti on of rare fatty acids, which have important
applications in the pharmaceutical industry.
International International
Cooperation Collaborations
R&D Collaboration Technology Consortia N/A Over time, individual pockets of research expertise and capabilit ies have developed, with emerging technology
with firms areas among the awarded projects. NRF worked with Institutes of Hi gher Learning (IHLs) to set up technology
consortia, which build on these individual research projects t 0 integrate research outcomes around a technology
area.
R&D Collaboration Corporate Laboratories N/A NRF encourages public-private R&D partnerships between unive rsities and companies through the establishment
with firms in Universities of corporate laboratories in their universities.
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Scheme according to
study scheme

Programme

Bottom-up vs.

Main aim of funding scheme

classification Top-down
Structural priority area  Campus for Research N/A An international collaboratory, the Campus for Research Excellence and Te chnological Enterprise (CREATE) houses

Excellence and research centres set up by top universities. Its modern laboratory d esign has also won CREATE a Laboratory of the

Technological Year award.

Enterprise (CREATE) At CREATE, researchers from diverse disciplines and backgrounds work clos ely together to perform cutting-edge
research in strategic areas of interest, for translation into practical applications that can lead to positive economic
and societal outcomes for Singapore.

Structural priority area  Research Centres of N/A The National Research Foundation (NRF) and the Ministry of Edu  cation (MOE) established the Research Centres of

Excellence Excellence (RCE) in 2007 to spur research excellence in the loca | universities. This programme saw the set-up of five
research centres within the National University of Singapore (NUS) and the Nanyang Technological University (NTU).
RCEs carry out world-class investigator-led research aligned wit h the long-term strategic interests of Singapore

Infrastructure National Research N/A Singapore requires a wide range of research infrastructure to underpin its development of Research &

Infrastructure Development (R&D) capabilities. To coordinate and maximise value from our research infrastructure investments,
the National Research Foundation (NRF) introduced the National Research Infrastructure (NRI) framework in April
2015 to guide the development of selected research facilities t hat are to be operated as a national resourc e,
open to all researchers in Singapore.

Structural priority area  Medium-Sized Centre N/A The Medium-Sized Centre funding scheme seeks to consolidate research activities across departments, faculties
and universities to create a critical mass of leading researche rs in strategic research areas for Singapore.
Commercialisation I&E Fellowship N/A The National Research Foundation (NRF) and Enterprise Singapore (ESG) will be jointly administering the Innovation

Programme (IFP) & Enterprise Fellowship Programme (IFP) which aims to grow the pool of deep-tech talent in Singapore that can
support the commercialisation of deep-tech research and bring nascent technologies to market. Researchers,
Scientists, Engineers (RSEs) or working professionals with technica | or business development background can apply
to enrol in 9-18 month training programmes, where one would be able to develop commercialisation skills through
formal training and on-the-job training with national I&E platforms, a ccelerators or their portfolio startups.

Mission/Challenge- Competitive Research Bottom- up The National Research Foundation Competitive Research Programme funding scheme seeks to foster the

Orientation

Programme 12

formation of multi-disciplinary teams to conduct cutting-edge resea

and the society. The Competitive Research Programme funds use-inspi
selected through a merit review process based on scientific excelle
project must be motivated by an important need or problem to be
potential significant impact to industry and society.

rch projects that are of relevance to Singapore
red basic research projects that are

nce. The theme of the proposed research

solved. Past projects have made discoveries of

12 See:| https://www.nrf.gov.sa/funding-grants/competitive-research-programme
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Scheme according to
study scheme
classification

Programme

Bottom-up vs.
Top-down

Main aim of funding scheme

Single project funding
(SPF)

NRF Fellowshipt3

Bottom- up

The Singapore NRF Fellowship provides opportunities for early ¢
research in Singapore, over a five-year period. It is open to all a
young scientists and researchers of all nationalities are welco

areer researchers to carry out independent
reas of science and technology and outstanding
me to apply.

Source: |https://www.nrf.gov.sg/programmes

13 See| https://www.nrf.gov.sg/funding-grants/competitive-research-programme
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Single project funding

In principle, there is a standard grant, bottom-up programme, the Academic Research Tier 2
funding scheme, which is however administered by the Ministry of Education which distributes
the funds they have received from the NRF for this funding scheme.

3.4.3 Important changes over time

Introduction of new funding schemes

$FFRUGLQJ WR LQIRUPDWLRQ S WRhelplarthiGg proc¥gd<ier thebrext d-year RIE

plan, a stocktake and capability mapping are conducted on the outcomes fr om « existing
investments, to identify areas [in] which « capabilities [were built for] delivering high quality
research output, establishing peaks of excellence, and translation of research outcom es to
deployment. Consultation with stakeholders, such as key government agencies, local research
performers and industry players, and the NRF Scientific Advisory Board (SAB), i s usually carried
out to identify « strategic national needs, innovation and enterprise capabilities, as well as

new and emerging challenges and opportunities, so as to identify gaps and decide whi ch
capabilities Singapore should build locally through a build- vs-buy analysis. These will help [NRF]
to develop new funding schemes to address any needs that have not been addressed by «

existing schemes.
3.4.4 Information and data sources

Contact at NRF

|communications@nrf.qov.sq

Information about structure of fund

|https://www.nrf.qov.sq/about—nrf/national—research—foundation—sinqapore !

https://www.nrf.gov.sg/about-nrf/r ie-ecosystem

| https://www.nrf.gov.sg/about-nrf/governance {

https://www.nrf.gov.sa/funding-grants/nrf-fellowship

Portfolio & data

https://www.nrf.gov.sg/programmes
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3.5 National Science Foundation (NSF, USA)
3.5.1 Organisational mission and structure

Mission focus

Similar to the NIH, NSF also focuses broadly on knowledge creation as wel | as the impact of the
knowledge created on the economy and society. NSF also emphasises support for sch ool-level
education to create interest for studying science. The following information is taken from the
NSF website:

NSF is the only federal agency whose mission includes support for all fiel ds of fundamental
science and engineering, except for medical sciences.

X The mission of NSF is to promote the progress of science; to advance the national health,
prosperity, and welfare; and to secure the national defence.
16)-V YLVLRQ LV $ 1IDWLRQ WKDW LNDWEKHK DQRED@QBND@WHBQQ UHV

X NSF supports research and workforce development programs that help drive future eco-
QRPLF JURZWK DQG HQKDQFH RXU 1DWLR®PSYMWHEXNLLYWHQBIYS® JOREDO

x NSF invests in basic research that sets the stage for transformative breakthroughs and
leads to new ways of thinking about scientific, economic, and sociotechnical challenges
facing the Nation and the world.

x

X NSF funds advanced instrumentation and facilities, Arctic and Antarctic research an d
operations, cooperative research between universities and industry, and U.S. participa-
tion in international scientific efforts

Source: FY2020 Performance and Financial Highlights - htll)s://www. nsf.gov/publica-
tions/pub_summ.jsp?ods_key=nsf21003&0rg=NSF , $ee also hitps://www. nsf.gov/about/ and
https://www.nsf.gov/about/who.jsp

Table 10: NSF goal structure

Source: [NSF FY2020 Performance and Financial Highlights, p{ 3.

Overarching decision structures
The following information was provided by the NSF:

NSF is a federal / governmental agency where external scientists who participate in the NSF
merit review process provide expert advice but do not determine who gets funded. External
scientists however work at at the NSF, e.g. on loan from their research institutions, among others
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as directors for PhD / scientist programmes. On a temporary position, they bring front-lin e re-
search expertise to the NSF. It is divided into the following seven directorates that support sci-
ence and engineering research and education: Biological Sciences, Computer and Infor-
mation Science and Engineering, Education and Human Resources, Engineerin g, Geosci-
ences, Mathematical and Physical Sciences and Social, Behavioral and Econ omic Sciences.
Each is headed by an assistant director, who go through a competitive appl ication process.
Within NSF's Office of the Director, the Office of Integrative Activities also supports re search and
researchers. Other sections of NSF are devoted to financial management, award process ing

and monitoring, legal affairs, outreach and other functions.

Organisational Chart: hitps://www.nsf.gov/staff/organizational_chart .pdf.

General/strategic decision making

The Office of the Director (OD) houses the Foundation's top leadership, and oversees all
Foundation activities from the development of policy priorities to the establishm ent of ad-
ministrative and management guidelines, including long-range planning. The positions of
Director and Deputy Director are appointed by the President and confirmed by the U. S.
Senate. NSF's statutory authority establishes a six-year term for the Director.

Each federal agency has an Office of Inspector General (OIG)  that provides independent
oversight of the agency's programs and operations. The office is responsible for pro moting
efficiency and effectiveness in agency programs and for preventing and detecting fraud,

waste, and abuse. By statute, the NSF OIG is independent from the agency, with the 1G

reporting directly to the National Science Board and the Congress. OIG ¢ onsults NSF in de-
veloping their plans and obtain agency feedback on reports before they are issu ed. Semi-
annually, the OIG submits a summary report of its activities to the Congre ss, National Science

Board, and NSF.

The National Science Board (NSB) is made up of 25 Members appointed by the President.

The NSF Director is an ex officio Member. Members serve six-year terms. With the exc eption

of the NSF Director, one-third of the Board is appointed every two years. NSB Members are

drawn from industry and universities, and represent a variety of science and engineering

disciplines and geographic areas. The NSB is apolitical and has two importan t roles. First, it
establishes the policies of NSF within the framework of applicable national policies set forth

by the President and the Congress. In this capacity, the Board identifies issues that are cri tical

to NSF's future, approves NSF's strategic budget directions and the annual b udget submission

to the Office of Management and Budget, and approves new major programs and awards.

7KH 16% DOVR VHWYV 16)-V PHULW U H YSIHHZU FW HME-Bskdom roletdiHthé&a H O R Z

Board is to serve as an independent body of advisors to both the President and the Con gress
on policy matters related to science and engineering and education in science a nd engi-
neering. In addition to major reports, the NSB also publishes occasional policy papers or

statements on issues of importance to U.S. science and engineering.

Source: https://www.nsf.gov/staff/orglist.jsp ; httgs://www.nsf.gov/nsb/a bout/index.jsp

Decision structures for funding

Decision structures for funding proposals are quite simple, in that the NSF lacks a second stage
discussion among outside external reviewers to decide on funding, as the NSF Program Offi cer
recommends to the Division Director whether the proposal should be declined or recom-
mended for award based on the first-stage review results: external peer review is advisory, the
decision-making authority lies in NSF.
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Funding and budget implementation at the aggregate agency level is done by the Budget
Division, located within the Office of Budget, Finance and Award Management (BFA), whic h
is responsible for the development, analysis, and execution of the Foundation's a nnual
budget to the Office of Management and Budget and the Congress. This responsibili ty en-
compasses budget formulation and development, implementation and management of
appropriate budget operations and control processes through development of op erating
plans and special analyses, assisting the development of long-range plans fo r the Founda-
tion, and assisting the Chief Financial Officer (CFO) and Deputy CFO in the resource man-
agement of the Foundation.

The mission of the Division of Acquisition and Cooperative Support (DACS) is to provide com-
prehensive acquisition and cooperative agreement award leadership. DACS is responsible

for solicitation, negotiation, award and administration of NSF contracts and of complex co-

operative agreements for NSF's research facilities, and major centers' programs such as Sc i-
ence Technology Centers (STC's) and Engineering Research Centers (ERC's). DACS is also
responsible for overseeing NSF procurement systems, contracts policy, processes and guid-
ance.

The Division of Grants and Agreements (DGA) s responsible for the award of NSF grants and
agreements recommended for support by NSF program offices. From pre-award through
closeout, DGA conducts a variety of business, financial, and award admini strative reviews
to ensure compliance with award terms and conditions, NSF policies and pro cedures, and
Federal rules and regulations.

Source: |https://www.nsf.gov/bfa/

Allocation of government funding to agency

The NSF is funded primarily through six Congressional appropriations to whic h it submits an an-

nual budget request. Research & Related Activities (R&RA), Education & Hu man Resources

(EHR) and Major Research Equipment & Facilities Construction (MREFC) fundt KH DJHQF\-V SUR
JUDPPDWLF DFWLYLWLHY DQG DFFRXQWRWDO DSHWRESQWDRMLREW TWKH
Operations & Award Management (AOAM) appropriation provides funds to admin ister and

manage those programmatic activities. Separate appropriations are provided to supp ort the

activities of the Office of Inspector General (OIG) and National Science Board (NSB).

Source: FY2020 Performance and Financial Highlights - https://www. nsf.qov/publica- |
tions/pub_summ.jsp?ods_key=nsf21003&org=NSF

3.5.2 Characteristics of funding schemes

Organisation of funding activities

The NSF allocates money through common funding schemes (see table below) for seven disci-
pline -specific directorates (research areas); time-series data are only available at a hi gher ag-
gregation level however.

Funding portfolio and data

We start with the total funding awarded by the NSF, which has increased considerably in con-
stant terms between 1997 and 2004, but since remained relatively flat.
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Figure 20: NSF total funding awarded in current and constant USD, 1997- 2020

Source: [NSF Budget Requests |2NSF Summary Table; World bank database for GDP deflator (2 015=100); WIFO calcula-
tion. Note: Total funding is the sum of Research & Related Act ivities, Education & Human Resources and Major Re-
search Equipment & Facilities Construction.

Next, we present the funding activities for which data are available over time but add m ore
detail in the text following the table.

WIFO
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Share
of Change of share in

Funding scheme scheme .

according to study Original fund name of in total percentage points Bottom-up vs.

scheme classification the scheme funding  1997-2020 2010-2020 Top-down Main aim of funding scheme

Total 100%

Project funding 45% -15.26 -4.10

Single Project Funding Research 42% -9.99 -3.38 bottom- up 7KH "5HVHDUFKp &DWHJRU\ LQYROY H V-p@ajedt idridiHgQ W

(SPF) among them standard research grants, but also more specific
mechanisms such as RAPID (see list below).

Funding within the R&RA Appropriation invests in early-stage research as
well as development of a future-focused science and engineering

workforce that can support the private sector and accelerate progre ssin
basic science and engineering research. NSF is the only federal a gency
dedicated to funding basic research across all areas of non-biomedi cal
science and engineering. [LiRRA- 1]

Interdisciplinary Centers 3% -5.28 -0.72 N/A NSF supports a variety of centers programs that contribute to t he

research Foundation's mission and vision. Centers exploit opportunities in science,
engineering, and technology in which the complexity of the rese arch
program or the resources needed to solve the problem require th e
advantages of scope, scale, duration, equipment, facilities, and s tudents.
Centers are a principle means by which NSF fosters interdiscipli nary
research. [Link, Jo. NSF-Wide Investments-57]

Infrastructure 24% 8.72 -3.38 7KH 1DWLRQ:-V VFLHQFH DQG HQJLQHHWIX®H Q PMD MY
that is geographically and technically accessible, cost effectiv e, and
managed well. To meet the infrastructure needs of the entire com munity,
NSF is dedicated to supporting activities that ensure that instrumentation
and infrastructure can be designed, developed, acquired, or constructe d
across the Nation, through programs with focused oversight and
investments. [p. Overview- 9]

Infrastructure 22% N/A
Major Research 2% N/A
Equipment & Facilities
Construction
Funding of people 21% 18.00 0.25
Education & Training 13% 12.76 -4.71
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Share
of .
. Change of share in
Funding scheme scheme .
according to study Original fund name of in total percentage points Bottom-up vs.
scheme classification the scheme funding  1997-2020 2010-2020 Top-down Main aim of funding scheme
Education & Human 10% N/A The mission of EHR is to achieve excellence in U.S. science, te  chnology,
Resources engineering and mathematics (STEM) education at all level sandin all
settings (both formal and informal) in order to support the development of
a diverse and well-prepared workforce of scientists, technicians,
engineers, mathematicians and educators and a well-informed cit izenry
that have access to the ideas and tools of science and enginee ring. The
purpose of these activities is to enhance the quality of lif e of all citizens
and the health, prosperity, welfare and security of the natio n. m
Education 2% N/A NSF is investing in education research across all levels of le  arning 2 from
preK-12 through graduate education and beyond 3 which then informs
education and training programs to better develop skill sets in cu tting-
edge technologies, promote highly collaborative team science, and
foster greater diversity in the workforce. [Lin@)verview- 2]
Career Career 5% 1.91 1.63 bottom- 7KH &$5((5 SURJUDP RIIHUV 16):V PRVW BXSHYRWLWL
up/top-down early-career faculty and is designed to provide stable support ata
sufficient level and duration to enable awardees to develop ca reers not
only as outstanding researchers but also as educators demonstrating
commitment to teaching, learning, and dissemination of knowledge. Link
p. NSF-Wide Investments-70]
Diversification Programs to Broaden 3% 3.33 3.33 N/A NSF has taken a variety of approaches to broaden participation ac ross its
Participation many programs. While broadening participation is included in the NSF
review criteria, some program announcements and solicitations go
beyond the standard criteria. They range from encouraging language to
specific requirements. Investments range from capacity buildin g, research
centers, partnerships, and alliances to the use of co-funding or
supplements to existing awards in the core research programs. [Link,|:| p.
Summary Tables-15]
Translation 3% -0.07 0.60
R&D Collaboration with SBIR/STTR 3% bottom- up The Small Business Innovation Research (SBIR) / Small Business Technology

firms

Transfer (STTR) programs provide early stage, high-tech small  businesses
with grants for proof- of-concept / feasibility research that could potentially
be followed by grants for cutting-edge, high-quality scientific research
and development to de-risk their technologies. [Link

Source: Data provided by the NSF; htIps://WWW.nsf.qov/about/bu
according to the study scheme classification.

dget/; {NIFO calculation. Note: The sum of the shares does not eq

WIFO
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6WDQGDUG UHVHDUFK JUDQWY GRPLQDWH Z[Fitike zi]:1seplevprope@ GLQJI SR U\

funding should be interpreted with care, as many different grant mechanisms (see box b elow ,
e.g., RAPID, EAGER, etc.) are summarised within this category (for indications of the size, see
percentages in box below). At any time, scientists and engineers are also welcome t o sendin

unsolicited proposals for research and education projects, in any existing or emerging field (see
|https://www.nsf.qov/about/how.isp). NdF shows a large role for infrastructure spending, as wel I
as for education & training. Career and translational schemes play a much smal ler role by
comparison. Note however that all research proposals to NSF are also reviewed acc ording to
potential impact (see section 2 .7.3.), so that a translational perspective is built into the standard
research grants. Funding by discipline shows that close to half of all funds go to natural sci-
ences, followed by engineering, interdisciplinary research and social sciences and humanities.
Note that the NSF is only one of the main US grant-based research funding organisations and
that medicine is funded by NIH, so that the funding portfolio in terms of disciplines needs to be
assessed together with the NIH (see section 3).

The following information on more detailed grant mechanisms is taken from the NSF website.

At NSF proposals may be submitted in response to the various funding opp ortunities that are
announced on the NSF website. These funding opportunities fall into three categories -- pro-
gram descriptions, program announcements and program solicitations -- and are the mech-
anisms NSF uses to generate funding requests (for a full list of funding schemes, see:
https://www.nsf.gov/funding/azindex.jsp).

In addition to standard research proposals, there are other types of proposals that may be
submitted to NSF 14

X Rapid Response Research (RAPID) Proposal: RAPID is a type of proposal used when there
is a severe urgency with regard to availability of, or access to, data, facilities or speci al-
ized equipment, including quick-response research on natural or anthropogenic disasters
and similar unanticipated events (2019: 0.1% of Obligations).

x Early-concept Grants for Exploratory Research (EAGER) Proposal: EAGER is a type of pro-

posal used to support exploratory work in its early stages on untest ed, but potentially
transformative, research ideas or approaches. This work may be considered especially

"high risk-high payoff" in the sense that it, for example, involves radically different ap-
proaches, applies new expertise, or engages novel disciplinary or interdisciplinary per-
spectives (2019: 0.8% of Obligations).

X Research Advanced by Interdisciplinary Science and Engineering (RAISE) Proposal: RAISE
is a type of proposal that may be used to support bold, interdisciplinary projects whose
scientific advances lie in great part outside the scope of a single program or discipl ine,

such that substantial funding support from more than one program or discipline is neces-
sary; whose lines of research promise transformational advances; whose prospective dis-
coveries reside at the interfaces of disciplinary boundaries that may not be recognized
through traditional review or co-review.

14 For more detailed information, see https://www.nsf.gov/pubs/poli cydocs/pappgl8 1/pappg 2.jSp#IIE6. Chhpter E.
Types of proposals.
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x Grant Opportunities for Academic Liaison with Industry (GOALI) Proposal: GOALI is a type
of proposal that seeks to stimulate collaboration between academic research inst itutions
and industry. Under this proposal type, academic scientists and engineers request fund-
ing either in conjunction with a regular proposal submitted to a standing NSF program or
as a supplemental funding request to an existing NSF-funded award. GOALI is n ot a se-
parate program.

x ldeas Lab Proposal: "ldeas Lab" is a type of proposal to support the development and
implementation of creative and innovative project ideas that have the potential to trans-
form research paradigms and/or solve intractable problems. An Ideas Lab may be ru n
independently, or in parallel, with the issuance of an NSF funding op portunity on the same
topic. These project ideas typically will be high-risk/high-impact, as they rep resent new
and unproven ideas, approaches and/or technologies. This mechanism was develo ped
collaboratively within NSF, modeled on the "sandpit" workshops that are a key compo-
QHQW RI WKH 8QLWHG .LQJGRP 5HVHDURK\ &RXRFLDOPYV ,'($V )DFWR

x Facilitation Awards for Scientists and Engineers with Disabilities (FASED): to reduce or re-

move barriers to participation in research and training by persons with physical di sabilities
by providing special equipment and assistance under awards made by NSF; and to en-
courage persons with disabilities to pursue careers in science and engineering by stimu-
lating the development and demonstration of special equipment that facilitates thei r

work performance.

X Conference Proposals: NSF supports conferences in special areas of science and engi-
neering that bring experts together to discuss recent research or education findings or to
expose other researchers or students to new research and education techniques. NSF
encourages the convening in the US of major international conferences.

x Equipment Proposals: A proposal for specialized equipment may be submitted by an or-
ganization for: individual investigators; groups of investigators within the same depa rt-
ment; several departments; organization(s) participating in a collaborative or joint ar-
rangement; any components of an organization; or a region.

x Travel proposal: A proposal for travel support, either domestic and/or international, for
participation in scientific and engineering meetings are handled by the NSF orga niza-
tional unit with program responsibility for the area of interest.

x Center proposal: NSF provides support for a variety of individual Centers and Centers pro-
grams that contribute to the Foundation's vision as outlined in the NSF Strategic Plan.

x Research Infrastructure Proposal: As an integral part of its responsibility for strengthening
the science and engineering capacity of the country, NSF provides support for the de-
sign, construction, operation and upgrade of research infrastructure in cluding instrumen-
tation, mid-scale projects and major facilities.

The NSF funding data does not show the thematic focus of its funding schemes, as it is aggre-
gated at a very broad level, e.g., research vs. careers. However, the NSF follows a number of
thematic priorities which present in an exemplary way from the budget requests 2016 and 2019:

Foundation-wide programs and priorities of NSF bring together researchers from all fields of
science and engineering. Some of these interdisciplinary investments are listed below 15,

The following information is taken from the NSF website:

15 For__more Foundation- ZLGH SURJUDPV DQG SULRULWLHYV VHH 16)-V H%XGEWW DQG

https:/iwww.nsf.gov/about/budget/ |
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X Innovations at the Nexus of Food, Energy, and Water Systems (INFEWS)  aims to under-
stand, design, and model the interconnected food, energy, and water system through

an interdisciplinary research effort that incorporates all areas of science and engineering
and addresses the natural, social, and human-built factors involved (2018: 0.4 % of total
funding).

X NSF Innovation Corps (I-Corps TM) improves NSF- I XQGHG UHVHDUFKHUV:- DFFHVV WR U
that can assist in bridging the gap between discoveries and technologies, helping to
transfer knowledge to downstream technological applications and use at scale ( 2020:
0.5% of total funding).

x Secure and Trustworthy Cyberspace (SaTC) investment aims to build the knowledge base
in cybersecurity that enables discovery, learning, and innovation, and leads to a more
secure and trustworthy cyberspace (2020: 1.7% of total funding).

x Understanding the Brain (Ut B) encompasses ongoing cognitive science and neurosci-
HQFH UHVHDUFK DQG 16)-V FRQWULEXWSRQNDW R KWW K URRXIKL G YIRWQIFILC
Innovation and Neurotechnologies (BRAIN) Initiative. The goal of UtB is to enab le scientific
understanding of the full complexity of the brain, in action and in context (2020: 2.11% of
total funding) (2018: 2.1% of total funding).

x Clean Energy Technology investments support research and education in alternative en-
ergy for electricity (solar, wind, wave, geothermal) and fuels (chemical and biofuels)
(2020: 3.7% of total funding).

X Cyber-enabled Materials, Manufacturing, and Smart Systems (CEMMSS) aims to integrate
a number of science and engineering activities across the Foundation 2 preakthrough
materials, advanced manufacturing, robotics, and cyber-physical systems. It will add ress
pressing technological challenges facing the Nation and promote U.S. manu facturing
competitiveness (2016: 3.8% of total funding).

x Cyberinfrastructure Framework for 21 st Century Science, Engineering, and Education
(CIF21) accelerates and transforms the process of scientific discovery and innovation by
providing advanced cyberinfrastructure and new capabilities in computationa | and
data-enabled science and engineering (2015: 2.2% of total funding).

X NSF Research Traineeship (NRT) aims to identify priority research themes that both align

with NSF priority research activities and have strong potential in areas of natio nal need
where innovative practices in graduate education can be developed (2020: 0.6% of to tal
funding).

x Research at the Interface of Biological, Mathematical, and Physical Sciences (BioMaPS)
involves the Directorates for Biological Sciences, Mathematical and Physical Sc iences,
and Engineering, and it seeks to advance discovery at the intersections of these estab-
lished disciplines.

X Science, Engineering, and Education for Sustainability (SEES)  aims to increase understand-
ing of the integrated system of supply chains, society, the natural world, and al terations
humans bring to Earth, in order to create a sustainable world (2015: 2.2% of to tal funding).

Source: FY 2019 Budget Request to Congress, hltgs://www.nsf.gov/about/ budget/fy2019/pdf/fy2019budget.pdf; FY I

2016 Budget Request to Congress, hitps://www.nsf.gov/about/budget/fy201 6/pdf/fy2016budget.pdf.

16) DOVR KBiyVWdeas u L Q L Wel \witw/durently 3 being pursued mainly through the RAISE
grants: Growing Convergence Research, Understanding the Rules of Life, and Quantum Leap ,
and another 7 announced. Altogether, in 2019 it was planned to invest $30 Mio per i dea (at

16|httr)s://www.nsf.qov/news/snecial reports/big_ideas/ |
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0.38% of total funding, for 10 Big Ideas hence about 3.8% of funding). The Big Id eas initiative

works through the common grant mechanisms, but if relevant, once received proposals wi Il be
managed by a cross-disciplinary team of NSF Program Directors; convergence research i s cen-
tral to the Big Ideas, with multiple areas of expertise, multiple partners, cross-di sciplinary and

multi-disciplinary research activities.

For the $5.7 billion of obligations for R&D in FY2015, 87.7% was for basic  research and 12.3% for
applied research.

Source: Table 4-17, httgs://www.nsf.gov/statistics/2018/nsb20181/report /sections/research-and-development-u-s-

trends-and-international-comparisons/recent-trends- in-federal-support-for-u-s-r-d

Figure 21: Total funding awarded by the NSF by type of funding activity, 2020

Source: Data provided by the NSF; WIFO calculation. Note: S PF = Single project funding (SPF). Category "Other" forms
funding schemes that cannot be classified according to WIFO al location and can include data due to statistical dif-
ferences.

Single project funding

shows the shares of disciplines in the project research funding schemes of the NSF. As
in the US, medicine is funded by the NIH, the funding scope of the NSF is smaller.
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Figure 22: Shares of disciplines in single project funding , 2020

Source: Data provided by the NSF; WIFO calculation. Note: N SF consists of several directorates, which have been
assigned to disciplines as follows: Natural Sciences (Biologi  cal Sciences, Geosciences, Mathematical and Physical
Sciences, Office of Polar Programs), Engineering (Computer and Information Science and Technology, Engineering),
Social Sciences and Humanities (Social, Behavioral, and Economic Sciences).

For the standard research grants, we present success rates over time, between disciplines in

the year 2020 and the share of three disciplines in this funding. Success rates increased ¢ onsid-
erably since 2017. According to information provided by the NSF, a key factor i n this change

was adjustments to NSF proposal submission guidelines, including a shift from submis sion dead-

lines to open submission in many programs. The adjustments aimed to encoura ge submission
of fully developed proposals when ready rather than submission to meet a deadline.

Figure 23: Success rate in single project funding, 2003- 2020

Source: https://www.nsf.gov/about/budget/index.jsp 2NSF Funding Profile (Statistics for Research Grant Awards).
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Figure 24: Success Rate in single project funding by discipline, 2020

Source: Data provided by the NSF; WIFO calculation. Note: N SF consists of several directorates, which have been
assigned to disciplines as follows: Natural Sciences (Biologi  cal Sciences, Geosciences, Mathematical and Physical
Sciences, Office of Polar Programs), Engineering (Computer and Information Science and Technology, Engineering),
Social Sciences and Humanities (Social, Behavioral, and Economic Sciences). The success rates are the average of
the individual directorates.

Figure 25: Total awarded funding in single project funding by discipline, 1997-2020

Source:|NSF Budget Request. Note: Social science and humani ties = NSF SBE; Natural sciences = NSF BIO, NSF GEO, NSF
MPS, NSF OPP, NSF USARC; Engineering = NSF CISE, NSF ENG.
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3.5.3 Refundable costs and peer review

The NSF Office of Budget Finance and Award Management provides the applic ability of U.S.
Federal cost principles to NSF cost reimbursement grants httds://www.nsf.qov/pu bs/manu- |
|als/qpm05 131/gpm6.jsp. 'I1he NSF reimburses costs of Pls, along with the cost of po stdocs and
graduate students. US university faculty salaries are typically calculated as 9- month salaries,
allowing the faculty member to raise summer salary support through grants or o ther means. In
principle, NSF allows a Pl/co-PI to charge up to two months summ er salary to a grant. Grants
also typically provide support for a postdoc and/or a graduate research a ssistant. Among
other cost categories reimbursed are e.g., equipment, materials and supplies, travel costs, thi rd
party or consultant costs if motivated specifically, publication, documentation and dissemin a-
tion costs.

Indirect cost rate (overheads): in principle, 100% of indirect costs are reimbursed - Research

institutions in the US can have their full indirect costs reimbursed for all federal research grants:

in 2010. The indirect cost rate (the indirect costs relative to the direct costs) amounted to 29.8-

69% of the direct cost of research (Sale - Sale, 2010). Universities calculate the i ndirect costs

they ask for themselves as a basis for negotiation with the so- FDOOHG "FRJQL]DQW IHGHI
D JH Q F\@ the federal agency that provides the largest share of federal research grant fund-

LQJ WR WKH UHVHDUFK LQVWLW XW ] R@W. CHGXH\DWLRIH FK\H GHRIRW LD W H \
of all federal science funding agencies. The largest agency is rarely the 16) UDWKHU WKH 1,+-V
parent agency, Department of Health and Human Services. This is a time-consuming process

which is updated every three years (Stephan, 2012 ).
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Table 12: Overview of review process

The following information is taken from the NSF website.

Internal/External reviewers: both

Number of reviewers (per at least one internal reviewer and three external reviewers

proposal):

International/National mostly national

reviewers:

Organisation of Review: 1ststage: either ad hoc (mail), panel review or combination of both org anised by
NSF Program Officer who selects external peer reviewers;
2nd stage: After scientific, technical and programmatic review and con sideration
of appropriate factors, the NSF Program Officer recommends to the Div ision
Director whether the proposal should be declined or recommended for award.
7KH 'LYLVLRQ 'LUHFWRU:V FRQFXUUHMQF® DYDUHIT XLUHG
recommendation. Applicants will get the information coming from th e reviews,
except the names of the reviewers EXW ZRQ-W JHW LQIRUPDWLRQ |
deliberations about the proposal.

Assessment criteria (incl. Merit review criteria:

weights or relative x  Intellectual Merit (encompasses the potential to advance know ledge)

importance, if available): x  Broader Impacts (encompasses the potential to benefit society and

contribute to the achievement of specific, desired societal ou tcomes)

The following elements should be considered in the review for b oth criteria:

What is the potential for the proposed activity to:

x  Advance knowledge and understanding within its own field or across
different fields (Intellectual Merit); and

X  Benefit society or advance desired societal outcomes (Broader Impacts)?

X  To what extent do the proposed activities suggest and explore creat ive,
original, or potentially transformative concepts?

x Is the plan for carrying out the proposed activities well-reasoned , well-
organized, and based on a sound rationale? Does the plan incorpora tea
mechanism to assess success?

x  How well qualified is the individual, team, or organization to conduct the
proposed activities?

x  Are there adequate resources available to the Pl (either at the home
organization or through collaborations) to carry out the proposed
activities?

x  The NSF Program Officer may in addition examine other factors, e.g
different approaches to significant research and education questions;

potential (with perhaps high risk) for transformational advances i n afield;
capacity building in a new and promising research area; or achi evement
of special program objectives and portfolio balance.
Special characteristics for There is no formal policy on this, but the programme officer may tak e this into
early stage researchers consideration in thinking about portfolio balance.
(first-time applicants):
Source: |https://www.nsf.gov/bfa/dias/policy/merit review/, httns:/J www.nsf.gov/pubs/poli-

cydocs/pappg20_1/pappg_3.jsp" \I "I IA.
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The following presents a visualisation of the peer review process from the NSF.

Figure 26: Visualisation of the NSF peer review process

Source: |ttps://www.nsf.gov/bfa/dias/policy/merit_review/

Additional information

According to Stephan, 2012 S I “16) SHHU UHYLHZ IROORZV D VOILWRWO\ GL
NIH]. Investigators submit proposals to programs, which are generally organized a round fields

of study. Programs vary as to whether they use mail reviews exclusively or panel reviews sup -

plemented by mail reviews to evaluate proposals. Reviewers rank proposals on a five-point

sFDOH WKDW JRHV IURP ([FHOOHQW WR 3RRU«

Unlike the case of NIH, program officers have considerable discretion in maki ng funding deci-

VLRQV HVSHFLDOO\ ZLWK UHJDUG WR SURF®SRDLMY WKISW DDQo30 DE HRDZHH.
QRW IXQG p 7KHU Hdition ofQdantinuing \& grant at NSF, as there is at NIH, although

researchers can and do submit proposals for follow-on research. NSF has the a ppearance of

putting less emphasis on reputation than does NIH and limits the number of pub lications the

researc KHU FDQ OLVW WR D PD[LPXP RI WHQ«

[The success rate] also depends on NSF policies with regard to size of award and len gth of

DZDUG ,Q DQ HIIRUW WR "LQFUHDVH S WRKEHX PWLPYL 8/,\V B SHHQMWM. PAJL QL QJ
proposals and managing administra WLYH WDVNVp 16) WULHG WR H{WHQG WKH OHQ
grant and increase the size of the grant. Between 2000 and 2005 the average size of an award

increased by 41%; the average length of an award stayed approximately the same, at almost

exactly threey HDUV 6XFFHVV UDWHYV SOXPPHWHG DV PRUHSGDRYWRVIDOV FKD

Source: Stephan, 2012, p. 132f.

3.5.4 Changes over time

Introduction of new funding schemes

In principle, as in the NIH, introducing new activities is a mixture of to p-down (government-
driven) & bottom- up processes by the NSF directorates which have some autonomy in decid-
ing on what to use their funds for. The NSF responds to White House or Administ ration priorities,

but directors can launch new initiatives themselves as well, when they spot new trends, e.g.,
the introduction of various activities, such as the NSF Big Ideas, or EAGER,a s well as cross-cutting
thematic activities, has been described in section 3.5 2.
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Other changes

X  Shifts in budget shares between schemes

Over time, project funding has decreased significantly in terms of its share in total funding, at

the benefit of funding for education and training and infrastructure.
3.5.5 Information and data sources

Contact at NSF
Anne L. Emig

Cluster Lead for the Programs and Analysis Cluster (OISE)
aemig@nsf.gov

Information about structure of fund

https://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf21003&org=NSF I

https://www.nsf.gov/about/

https://www.nsf.gov/about/who.jsp

NSF FY2020 Performance and Financial Highlights !

https://www.nsf.gov/staff/organizational_chart.pdf |

https://www.nsf.gov/staff/orglist.jsp

https://www.nsf.gov/nsb/about/index.jsp |

https://www.nsf.gov/bfa/

https://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf21003&org=NSF I

Information about application and review procedures

https://www.nsf.gov/bfa/dias/policy/merit_review/ I

https://www.nsf.gov/pubs/policydocs/pappg20_1/pappg_3.jsp#IIA !

https://www.nsf.gov/bfa/dias/policy/merit_review/ !

Portfolio & data

https://www.nsf.gov/about/budget/

NSF Budget Requests [2NSF Summary Table

NSF Budget Requests |2 NSF Funding Profile

Janger, J. & Schmidt, N. & Strauss, A. (2019). International differences in basic research grant funding

2 a systematic

comparison. WIFO. https://www.wifo.ac.at/publikationen/studien?detail-view= yes&publikation_id=61664
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3.6 Netherlands Organisation for Scientific Research (NWO)
3.6.1 Organisational mission and structure

Mission focus

NWO focuses more broadly on funding scientific research and on its potential i mpact or utilisa-
tion, as well as being involved in national coordination of thematic resea rch strategies (e.g.,
ZLWKLQ WKH 'XWFK "7RS 6HFWRUVu OH Rimikddtd RCIS NonviRydr WIH\WWWY LRQ SR
also has inhouse-research institutes. The following information was taken fr om the NWO website:

x Ambition 1: Nexus role (NWO will ensure increased coordination in Dutch science so that

a national research strategy can be developed, including a regularly updated Dut ch
National Research Agenda. In this, thematic and curiosity-driven research will be kep tin
balance.)

x Ambition 2: People (Good research requires good researchers. NWO will ensure that re-
searchers in the Netherlands can continue to develop in all phases of their career)

X Ambition 3: Research (Fundamental research forms the basis for excellence and innova-
tion. Consequently, curiosity-driven and fundamental research will remain an important
focus for NWO with programmes for high-risk pioneering research.)

x Ambition 4: Infrastructure (Research infrastructure plays an important role in all areas of
science. In this regard, not just the 'hard’ equipment and ICT-facilities are important, bu t
also the technical support and a professional environment where brainpower is concen-
trated and people meet.)

X Ambition 5: Knowledge sharing (Besides having a scientific impact, research should also
generate societal impact that contributes to the solving of societal issues. NWO wants to
facilitate knowledge sharing by increasing the collaboration with users. In doing so, NWO
will further build upon the experience of various NWO units. During the next strategy p e-
riod, public-private and public-public partnership in research will remain possible.

Source: |ttps://www.nwo.nl/en/about-nwo/mission+and+vision https://www.nwo.nl/en/about-nwo/strategy.

Overarching decision structures

NWO works as an independent governmental agency rather than an academic self-govern-

ance body, i.e. academic organisations are not mandatorily represented in the decision -mak-
ing bodies. As an example the executive board is appointed by the Ministry in charge rather
than being elected by a body which consists of members of academic institutions. It has both
intra-mural research centres and provides extra-mural funding to researchers.

Organisational chart: hIlps://www.nwo—i.nl/wp—content/uplo ads/2019/10/ENG_Organogram-NWO-and-NWO-I.png

General/strategic decision making

As an independent directive body (founded in 1950) with the authority to distribute public
resources, NWO falls under the responsibility of the Ministry of Education, Culture and Sci-
ence. The tasks and responsibilities are established in the NWO Act.

The Executive Board is the most senior administrative body within NWO. Its members are a
President, a Chief Financial Officer and the four chairs of the NWO Domains. Th e NWO Ex-
ecutive Board is supported by an Executive Board Office.
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The president and members of the Executive Board are appointed by the Minister of E duca-
tion, Culture and Science. The president and the Chief Financial Offic er are appointed for a
period of five years. The other members, who are at the same time Chair of a NWO domain,

are appointed for a period of three years. The president and the members may be reap-

pointed once.

As the authorising officer, the Executive Board determines the budget of NWO. This includes

the separate budgets for the four domains, NWO-I, the temporary taskforces, the operation S
department and the Executive Board Office. The Authorisation Procedure NWO states wh ich
persons within the organisation are authorised to make which financial decisions.

The Executive Board decides which persons are authorised to exercise certain responsibiliti es
on their behalf. The authorisation procedure states who has financial mandate/ authorisa-
tion, what the various mandates/authorisations involve and which conditions apply.

The Executive board carries final responsibility for the entire, umbrella organisati on. The Su-
pervisory board advise the Executive Board of NWO, on request or at its own initia tive and
has an Audit committee that advises on the budget, annual financial stat ements and an-
nual report. The Advisory board can advise the executive board, on request or a t its own

initiative, on societal and scientific developments that are relevant to NWO. Under NWO

come domain boards, research institutes and temporary taskforces. Important to NWO are

the quality, carefulness and transparency of the assessment process and the management

of projects. NWO has settled some important governance issues in a number of regulations.

The NWO domains organise the programmes and the research funding. There are four of

them, Science, Applied and Engineering Sciences, Social Sciences and Humani ties and
Medical sciences as well as a cross domain initiative Science for Global Development.

Source: |https://www.nwo.nl/en/governance https://www.nwo.nl/en/authorisation-procedure-nwo

Organisation of funding decisions

NWO (the Executive Board or Domain Board) appoints a selection committee o r jury for
each funding instrument, usually senior researchers and experts from industry and ci vil soci-
ety, experienced in assessing research. Its task is to compare and assess the research pro -
posals. The committee or jury has access to all the research proposals as well as the referees’
reports and applicants' rebuttals. An interview or site visit can also form part of the assess-
ment procedure. Based on this information, the selection committee issues a fu nding advice
to the NWO Board that takes the funding decision.

Firstly, the Board assesses whether the selection committee worked according to the pro ce-
dure and selection criteria described in the call for proposals. Board members have access

to all relevant information such as research proposals, referees' reports, appli cants' rebuttals,
the description of the assessment procedure, the composition of the committee, and the
assessment of the conflict of interest code. The Board then takes a funding decision. Usually

the Boa rd adopts the selection committee's advice. It may, however, deviate from this if it

states its reasons for doing so.

Source: |httgs://vv\ vw.nwo.nl/en/about-nwo/organisation/governance I https:/www.nwo.nl/en/funding/funding+pro-

cess+explained. ljttps://www.nwo.nl/en/nwo-executive-board

Allocation of government funding to agency

$Q LPSRUWDQW SDUW RI1 1:2:V GXWLHV LV SQUIWR MPH® EHBUR YHIH@I PKY
The financial means for this are for the most part drawn from the budget of the Ministry of Edu-
cation, Culture and Science.
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3.6.2 Characteristics of funding schemes

Organisation of funding activities

Some funding schemes are domain-specific, such as Open Competition and the Talent

Scheme, while NWA/KIC and infrastructure are non-discipline specific cro ss-cutting funding

schemes. Within these cross-cutting schemes, discipline-specific/thematic calls fo r research

proposals may be launched. NWO is trying to harmonise the current funding in struments as

much as possible to facilitate collaboration, so that researchers, irrespective of the research

domain, will be subject to the same conditions as much as possible. 3DUW RI WKH EXGJHW LV '
EHOOHGp EXW DQRWKHU SDUW FDQ EH V&HQWFXWHHO\ B RPRIGGR Q JGR RI
boards. As an example, the Executive Board determines how much funding is provided in the

Open Competition, but how it is spent is determined by the domain boards. T he following in-

formation was taken from the NWO website:

NWO provides a limited palette of funding instruments with a clear number of mo dules.
These modules can be combined in accordance with the objectives of the programme or
call concerned. This approach will provide the flexibility needed to meet the n eeds of the

various disciplines.
1. Open Competition (Curiosity-driven research)

2. Talent Programme ( Curiosity-driven, responsive-mode research aimed at research tal-
ent)

3. Knowledge and Innovation Covenant (KIC) ( Projects or programmes in partnership with
external public and/or private parties)

4. Dutch Research Agenda ( Facilitate science making a contribution to economic and so-
cietal challenges)

5. Research Infrastructure ( Realising large-scale infrastructure)

Source: |https://www.nwo.nl/en/about-nwo/funding+lines
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Funding portfolio and data

We first show data on overall funding levels: The funding awarded by the NWO almost tripled
since 2005.

Figure 27: NWO awarded funding in current and constant EUR, 2005-2020
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Source: Data was provided by the NWO; NWO annual reports; Worl d bank database for GDP deflator (2015=100),

WIFO calculation.
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Funding scheme Share
according to study Original fund name of the of scheme in Bottom-up vs.
scheme classification scheme total funding Top-down Main aim of funding scheme
Total Total 100%
Project Funding Total 13%
Single project funding Total 8%
(SPF)
Open Competition Domain 2% bottom- up The Open Technology Programme is open to excellent research aim ed at the possible
AES (Applied and implementation of the results. The programme offers companies and other
Engineering Sciences, organisations an easily accessible way of becoming involved in scientifi c research that
Open Technology Program) leads to usable knowledge.
Open Competition Domain 3% bottom- up This funding instrument is open for research proposals with a questio n in or overlapping
science (OC M) the fields of earth sciences, astronomy, chemistry, computer scienc e, life sciences,
physics and mathematics. Proposals can be monodisciplinary, multidi sciplinary or
interdisciplinary in nature.
In the NWO Open Competition Domain Science - M, researchers can ap ply
individually or in collaboration for curiosity-driven, high-quali ty research within the
research fields of NWO Domain Science (NWO-domein Exacte en
Natuurwetenschappen (ENW).
Open Competition Domain 3% bottom- up The aim of the Open Competition 2SSH is to facilitate excellent, non-programmed,
SSH curiosity-driven research that primarily addresses a social scien ces or humanities
research question and research problem.
SPF high-risk Total 0.2%
Open competition Domain 0.1% bottom- up This funding instrument is open for research proposals with a questio n in or overlapping
science (OC XS) the fields of earth sciences, astronomy, chemistry, computer scienc e, life sciences,
physics and mathematics. Proposals can be monodisciplinary, multidi sciplinary or
interdisciplinary in nature. The NWO Domain Science has estab lished the XS category
within the Open Competition with the aim of encouraging cur iosity and new ideas in
research as part of promising, high-risk projects.
Open competition Domain 0.02% bottom- up This also aims at high-risk projects : Every year, the NWO domain of Applied and
AES (Open mind) Engineering Sciences (AES) holds a competition for the development of an innovative
DQG FUHDW oi¥tHe- RRMW LGHD WKDW FRQWULEXWHV WR VROV
Open Mind fttps://www.emconsult.nl/en/grant-programs/nwo-programs/nwo-ope n-_|
Networks and multi- Total 5%

project funding
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Funding scheme
according to study

Original fund name of the

Share
of scheme in

Bottom-up vs.

scheme classification scheme total funding Top-down Main aim of funding scheme
Open Competition Domain 3% bottom- up This funding instrument is open for research proposals with a questio n in or overlapping
science (OC XL) the fields of earth sciences, astronomy, chemistry, computer scienc e, life sciences,
physics and mathematics. Proposals can be monodisciplinary, multidi sciplinary or
interdisciplinary in nature.
In the NWO Open Competition Domain Science - XL, consortia of resea rchers can
apply for curiosity-driven,fundamental research in the research f ields of the NWO
Domain Science (NWO-domein Exacte en Natuurwetenschappen (ENW)).T hrough
cooperation consortia create added valuecompared to separate smaller projects,
such as ENW -M grants.
Knowledge and Innovation 1% top-down Within this KIC instrument, a limited number of demand-driven partne rships are
Covenant (KIC) - developed each year that focus on the knowledge or developme nt issue of a private
Partnerships or public partner. Researchers can participate in a thematical Partnership (through
Demand-driven Partnerships for Partners), or can initiate a Partnership with a
consortium (through Demand-driven Partnerships for Consortia).
Demand-driven Partnership for Partners: through this desk, a public or p rivate partner
can submit an initiative to NWO, including co-financing. Aft er selection by NWO, the
partner will work out a thematic call for project proposals in ¢ o-creation with NWO.
Demand-driven Partnership for Consortia: via an open call, a public- private
consortium formulates an initiative, including co -funding, that an applicant submits to
NWO on behalf of a consortium. After selection by NWO, the consor tium will develop
the initiative into a coherent public-private project pro posal.
Priority areas Total 18%
Thematic priority area Total 18%
Dutch Research Agenda 13% top-down This science-encompassing funding round is aimed at making interdisci plinary research
(NWA) - Research along and innovation possible, so that societal and scientific breakthrou ghs come within
Routes by Consortia (NWA- reach. A main characteristic of this programme is that participants must be part of a
ORC) consortium.
Knowledge and Innovation 5% top-down The main line MISSION has two PPP-working forms with different  co -funding conditions:
Covenant (KIC) - Mission- a working form knowledge with 10% co-funding and a working form innovation with
driven calls 30% co-funding. In both forms a minimum private co-funding of 10% is required. For
each mission-driven programme, NWO can use a mix of these two working forms is
SRVVLEOH LQ DOLJQPHQW ZLWK WKH .,$-V
Dutch Research Agenda 0.4% top-down The Dutch Research Agenda focuses on challenging issues that mat ch the strength of
(NWA) - Thematic Dutch science, the grand societal challenges of our time, and e conomic opportunities
Programming (NWA) that arise. Specific thematic programming on societally urgent themes is in line with
this.
Infrastructure Infrastructure 13% bottom- up Research institutions can apply bottom-up for funding of research infrastructure, but
there is a national road-map which has been established top-down and determines
eligible infrastructure.
Funding of People Total 18%
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Funding scheme
according to study

Original fund name of the

Share
of scheme in

Bottom-up vs.

scheme classification scheme total funding Top-down Main aim of funding scheme

Career 18%

Talent Programme - Veni 4% bottom- up Veni provides researchers who have recently gained their PhD the chance to develop
their ideas further for a period of three years.

Talent Programme - Vidi 6% bottom- up Vidi is aimed at researchers who have already conducted severa | years of research
following their PhD. In this, they have demonstrated their abilit y to generate innovative
ideas and to successfully and independently develop these. Th ey may develop their
own innovative line of research and appoint one or two researche s for this themselve s.

Talent Programme - Vici 5% bottom- up Vici is aimed at senior researchers who have successfully demonst rated their ability to
develop their own innovative line of research. They have also guided you ng
researchers in this. Researchers who receive a Vici grant may form the ir own research
group, often in advance of a tenured professorship. The line of researc h becomes
structurally embedded in the research facility.

Talent Programme - Other 3% bottom- up The Other instruments include multiple smaller instruments focused on researchers and

talent instruments teachers.

Mobility Talent Programme - 1% bottom- up Rubicon is part of the NWO Talent Programme, aimed at retaining ta lented already
Rubicon postdoctoral researchers for science. It allows recently graduated sc ientists to gain

experience at a foreign top institute.

Translation Total 5%

Applied Research Knowledge and Innovation 2% bottom- up Funding for practice-oriented instruments in the Knowledge and Innovation C ovenant
Covenant (KIC) - Practice- (KIC) 2020-2023 allows practice-oriented researchers to build up innovation networks
oriented instruments and collaborate with regional partners and SMEs.

R&D Collaboration with Knowledge and Innovation 3% top-down NWO offers the opportunity for strong public-private consortia to appl y for funding for

firms Covenant (KIC) - Strategic a ten-year programme. The NWO contribution to the KIC focuses o n the mission-driven
collaborations (Long-Term top sectors and innovation policy of the national government. In main line 3, proposals

Programmes) can be submitted that focus on topics from the KIAs of this po licy. In a Long-Term
Programme, activities can take place at scientific parti es and other parties in the
knowledge chain.

Scientific Communication Dutch Research Agenda 0.3% bottom- up Science communication & outreach has two communication goals: funding

(NWA) - Science
Communication and
Outreach (NWA)

communication and public communication. Funding communication concerns the
NWA program towards researchers, scientists, stakeholders and civil society
organizations. This communication supports the three funding programs of the NWA
when it comes to program information, information about the various funding
instruments and result communication. This communication generally takes place via
the communication channels of NWO.

The second goal is to make science accessible to a wide audience. Both for those
who are already interested in science and a large target group with a latent interest in
science. We translated the second goal into a public campaign, events and
collaboration with (media) partners.

WIFO



290 2

Funding scheme Share

according to study Original fund name of the of scheme in Bottom-up vs.

scheme classification scheme total funding Top-down Main aim of funding scheme

Other Total 33%
Dutch Research Agenda 0.5% top-down The NWA supports 25 routes. These routes form self-organising networkst  hat address
(NWA) - Innovation and and investigate important scientific, social and economic issues in s ociety.
Networks (NWA)
Other 32%

Source: Data was provided by the NWO; NWO annual reports; httpsi/ /www.nwo.nl/en/researchprogrammes/knowledge-and-innovation-covenant https://www.nwo.nl/en/researchpro-

grammes/dutch-research-agenda-nwa https://www.nwo.nl/en/funding-lines WIFO calculation. Note: Category "Other" forms funding schemes th at cannot be classified according to

WIFO allocation and can include data due to statistical di fferences.
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