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Abstract

In an ideaѴ worѴdķ funding agencies couѴd identify the best scientists and projects and 
provide them with the resources to undertake these projectsĺ Most scientists wouѴd 
agree that in practiceķ how funding for scientific research is aѴѴocated is far from 
ideaѴ and ѴikeѴy compromises research quaѴityĺ Weķ nine evoѴutionary bioѴogists from 
different countries and career stagesķ provide a comparative summary of our impresŊ
sions on funding strategies for evoѴutionary bioѴogy across eѴeven different funding 
agenciesĺ We aѴso assess whether and how funding effectiveness might be improvedĺ 
We focused this assessment on ƐƓ eѴements within four broad categoriesĹ Őaő topicaѴ 
shaping of scienceķ Őbő distribution of fundsķ Őcő appѴication and review proceduresķ 
and Ődő incentives for mobiѴity and diversityĺ These comparisons reveaѴed striking 
amongŊcountry variation in those eѴementsķ incѴuding wide variation in funding ratesķ 
the effort and burden required for grant appѴicationsķ and the extent of emphasis 
on societaѴ reѴevance and individuaѴ mobiѴityĺ We use these observations to provide 
constructive suggestions for the future and urge the need to further gather informed 
considerations from scientists on the effects of funding poѴicies on science across 
countries and research fieѴdsĺ
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ƐՊ |ՊFUNDING CRISISĹ  WHAT ARE THE 
CRITIC AL CHALLENGES AND HOW C AN 
THESE CHALLENGES BE ADDRESSEDĵ

Scientific funding agencies wouѴd ideaѴѴy be abѴe to seѴect exceѴѴent 
scientists and research projects and provide these scientists with 
sufficient resources to undertake the best possibѴe workĺ Indeedķ 
these goaѴs shouѴd constitute the uѴtimate aspiration of any funding 
programmeĺ Many countries recognize that investment in scientific 
research is centraѴ to economic and societaѴ advancesķ manifested 
as substantiaѴ government investment of GDP in science ŐOECDķ 
ƑƏƐѶĸ Stephanķ ƑƏƐƑőĺ NevertheѴessķ because financiaѴ Ѵimitations 
often impose severe constraints on the abiѴity of funding agencies to 
support exceѴѴent scientists and their ideasķ deeper understanding 
of how to aѴѴocate funding most effectiveѴy is of criticaѴ importanceĺ

It is obvious that finite funding suppѴy can prevent the execution 
of at Ѵeast some exceѴѴent researchĺ There are additionaѴ negative 
consequences of the imbaѴance between the inteѴѴectuaѴ capacŊ
ity of the scientific community and avaiѴabѴe resources Ősee aѴsoķ 
eĺgĺķ Stephanķ ƑƏƐƑĸ AѴbertsķ Kirschnerķ TiѴghmanķ ş Varmusķ ƑƏƐƓĸ 
Franssenķ SchoѴtenķ HesseѴsķ ş de Rijckeķ ƑƏƐѶĸ WhitѴeyķ GѴ࢜serķ ş 
LaudeѴķ ƑƏƐѶőĺ For exampѴeķ the high workѴoad connected to the 
need to submit many grant proposaѴs to achieve funding success 
can in turn generate high stress ѴeveѴsķ increasing despondencyķ 
frustration and Ѵack of motivationĺ These issues can be exacerbated 
for junior scientistsķ whose careers often depend on the acquisition 
of externaѴ funding prior to gaining a permanent facuѴty position 
ŐPoweѴѴķ ƑƏƐѵőĺ ProposaѴ reviewing and administrative burdens aѴso 
tend to be heavier when funding is Ѵimitedķ with researchers often 
forced to submit more appѴications as funding rates decreaseĺ A furŊ
ther decrease in funding rates wiѴѴ resuѴt from this negative cycѴeĺ 
Intense competition for funding can aѴso generate downstream negŊ
ative consequences ranging from the abandonment of promising 
but risky ideas in favour of more ľfundabѴeĿ projects ŐFochѴerķ FeѴtķ 
ş MুѴѴerķ ƑƏƐѵĸ LaudeѴķ ƑƏƏѵĸ PoweѴѴķ ƑƏƐѵĸ Stephanķ ƑƏƐƑő to the 
incentivization of questionabѴe research practices and even frauduŊ
Ѵent behaviour ŐMooreķ NeyѴonķ Eveķ OŝDonneѴѴķ ş Pattinsonķ ƑƏƐƕĸ 
Tijdink et aѴĺķ ƑƏƐѵőĺ

In our opinionķ Ѵow funding rates underѴie a transition from 
ľeustressķĿ the positive stress state associated with heaѴthy fair 
competition for Ѵimited resourcesķ to ľdistressķĿ the negative deŊ
structive stress stateķ in many countriesĺ Eustress in this context 
can arise because some degree of fair competition can heѴp genŊ
erate motivationķ and because reguѴar and cѴear statements and 
peer evaѴuation of research goaѴs and project pѴans heѴp to mainŊ
tain and increase scientific quaѴityĺ Distress can be generated when 
resource restriction is so severe that the funding system becomes 
dysfunctionaѴ and impedes rather than promotes scientific quaѴŊ
ity and progressĺ Our evaѴuation suggests that this distress state 
now characterizes the scientific community in muѴtipѴe countriesķ 
cuѴminating in waste of precious avaiѴabѴe resources and faiѴure to 
maximize the potentiaѴ for rapid scientific progress Ősee aѴsoķ eĺgĺķ 
AѴberts et aѴĺķ ƑƏƐƓőĺ

In our viewķ the consequences of severe funding Ѵimitation extend 
beyond the appѴicants Ősee aѴso Stephanķ ƑƏƐƑőĺ Firstķ administration 
of the appѴications uses a substantiaѴ fraction of avaiѴabѴe resources 
Ősee aѴso Vaesen ş Katzavķ ƑƏƐƕőĺ Secondķ peer reviewers and comŊ
mittee members might feeѴ that they can no Ѵonger make a usefuѴ 
contributionķ Ѵeading to a ľdistressĿ state invoѴving substantiaѴ waste 
of timeķ effort and financiaѴ resources Ѵinked to a Ѵengthy process of 
appѴicationķ review and reŊreview before worthy projects are fundedĺ 
AѴthough grant writing can be heѴpfuѴ when causing ŞeustressŞķ as it 
makes researchers think about the next research question and how to 
approach itķ in a ŞdistressŞ state it resembѴes a Tragedy of the Commons 
with respect to timeķ the most Ѵimited resource of aѴѴĹ scientists devote 
weeks or months to grant writing and reviewing instead of conducting 
researchķ providing direct constructive feedback to peersķ teachingķ 
engaging pubѴicѴy or advising the governmentĺ

In additionķ muѴtipѴe Ѵines of evidence suggest that the ideaѴŊ
ized goaѴs of competitive research funding systems are often unmet 
ŐOECDķ ƑƏƐѶőĺ Funding agencies are aware that no individuaѴ or 
paneѴ possesses an inerrant abiѴity to objectiveѴy assess ľquaѴityĿ or 
ľpotentiaѴķĿ and judgements are never totaѴѴy aѴigned among aѴѴ paneѴ 
members Ősee aѴso Abramsķ ƐƖƖƐőĺ Of courseķ paneѴs do in principѴe 
aim to reach the best decisions during what is necessariѴy a compѴex 
and muѴtiŊfaceted evaѴuation process ŐLamontķ ƑƏƏƖőĺ In our experiŊ
enceķ effective paneѴs wiѴѴķ for exampѴeķ aѴѴocate much of their time to 
discussing appѴicantsņappѴications whose initiaѴ rankings vary among 
paneѴ membersĺ UѴtimateѴyķ howeverķ the reaѴity that aѴѴ finaѴ deciŊ
sions wiѴѴ refѴect some subjectivity has been demonstrated by muѴtipѴe 
studies Őeĺgĺķ Cousensķ ƑƏƐƖĸ Li ş Aghaķ ƑƏƐƔĸ OECDķ ƑƏƐѶĸ WiѴsdon 
et aѴĺķ ƑƏƐƔĸ Winder ş Hodgeķ ƑƏƐƕőĺ Subjectivity in peer review can 
therefore be considered an unavoidabѴe Ѵimitation of any competitive 
funding system and wiѴѴ ѴikeѴy mean that there is often no difference 
in ľquaѴityĿ between research that has received funding and ľthe next 
bestĿ Őiĺeĺķ nearѴy fundedő research Ővan den BesseѴar ş Sandstrक़mķ 
ƑƏƐƔőĺ This situation might aѴso often refѴect resource Ѵimitation that 
resuѴts in research proposaѴs that are evaѴuated by reviewers as of 
very high or outstanding quaѴity but that nevertheѴess go unfundedĺ 
Despite its shortcomingsķ peer review remains the goѴd standard for 
many research communities ŐWiѴsdon et aѴĺķ ƑƏƐƔőĺ

Funding decisions are aѴso subject to increasing externaѴ inŊ
fѴuences Őreviewed in PenfieѴdķ Bakerķ ScobѴeķ ş Wykesķ ƑƏƐƓőĹ 
pressures for societaѴ reѴevance may aѴter paneѴ perceptions of 
quaѴityķ and some researchers feeѴ that institutionaѴ assessments 
Ѵike the ľResearch ExceѴѴence FrameworkĿ in the UK might use criŊ
teria that become ineffective surrogates for quaѴity ŐEyreŊWaѴker 
ş StoѴetzkiķ ƑƏƐƒőĺ The underѴying reasons for this are changes 
in what is viewed as good scienceĺ In many countriesķ exceѴѴent 
basic science is not on its own deemed sufficient for fundingķ and 
researchers are urged or even required to make a case for the diŊ
rect reѴevance of their research to society ŐKNAWķ ƑƏƐѶĸ OECDķ 
ƑƏƐѶĸ PenfieѴd et aѴĺķ ƑƏƐƓőĺ In our viewķ acrossŊtheŊboard emphaŊ
sis on direct societaѴ reѴevance is troubѴingĹ numerous historicaѴ 
exampѴes highѴight the serendipitous nature of scientific discovŊ
ery as weѴѴ as the fact that the transѴationaѴ impact of a particuѴar 
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study often occurs weѴѴ after the originaѴ discovery ŐGravem et aѴĺķ 
ƑƏƐƕĸ Stephanķ ƑƏƐƑőĺ In additionķ societaѴ reѴevance can be used 
as a criterion for ad hoc funding decisions with a poѴiticaѴ rather 
than scientific basis Őasķ eĺgĺķ recentѴy happened in AustraѴiaķ see 
Nogradyķ ƑƏƐѶőĺ NevertheѴessķ there are aѴso many positive efŊ
fects of heightened focus on societaѴ reѴevanceķ which we discuss 
beѴowĺ One probѴemķ in any caseķ is that funding agencies might 
not be expѴicit enough about the criteria and vaѴues with which 
proposaѴs are being judgedĺ

The systemic chaѴѴenges facing scientific funding prompted recent 
caѴѴs for shifts in science funding aѴѴocation practicesķ such as netŊ
work ŐBoѴѴenķ CrandaѴѴķ Junkķ Dingķ ş Bक़rnerķ ƑƏƐƓő or Ѵottery ŐFang ş 
CassadevaѴķ ƑƏƐѵő approaches for the distribution of fundingĺ Vaesen 
and Katzav ŐƑƏƐƕő even suggested that it might be best to distribute 
money equaѴѴy amongst aѴѴ scientists without competitionĺ We here 
propose that usefuѴ insights might come from comparing existing 
funding schemes to identify especiaѴѴy positive and destructive eѴeŊ
ments with respect to maintaining scientific quaѴity and promoting efŊ
ficient and positiveѴy motivated scientific communitiesĺ With this goaѴ 
in mindķ we Ѵeverage the substantiaѴ variation that aѴready exists in 
science funding for evoѴutionary bioѴogy across countries to initiate 
a constructiveķ forwardŊѴooking discussion about how funding stratŊ
egy infѴuences scientific quaѴity in this fieѴdĺ Whereas a comprehensive 
acrossŊcountry comparison might be very difficuѴt to achieveķ even imŊ
perfect ľpartiaѴĿ comparisons can provide important insights into the 
consequences of particuѴar funding strategies ŐOECDķ ƑƏƐѶĸ see aѴso 
LaudeѴķ ƑƏƏѵ and WhitѴey et aѴĺķ ƑƏƐѶ for good exampѴesőĺ

We beѴieve that our approach can highѴight effective funding 
schemes and may heѴp evoѴutionary bioѴogists to identify their own 
ľoptimaѴ nicheĿ for funding successĺ Our discussions were initiŊ
ated through a workshop at the European Society for EvoѴutionary 

BioѴogy conference in ƑƏƐƕ that was organized by SĺMĺ and MĺNĺ 
Even though our focus is on evoѴutionary bioѴogyķ we beѴieve that 
many of our concѴusions are ѴikeѴy to be generaѴizabѴeķ at Ѵeast to 
some extentķ to other scientific fieѴdsĺ

ƑՊ |ՊVARIATION ACROSS FUNDING 
AGENCIES AND HOW THIS VARIATION 
AFFEC TS SCIENCE

We draw on our expertise as evoѴutionary bioѴogists who coѴѴectiveѴy 
work in muѴtipѴe countries to provide an initiaѴ sampѴe of current pracŊ
tice in countries that foster major endeavours in evoѴutionary bioѴogyĺ 
We compare nationaѴ funding schemes for evoѴutionary bioѴogy in 
ten different countries Ősee TabѴe Ɛ for detaiѴsőĺ We aѴso incѴude the 
European Research CounciѴ ŐERCőķ which is one major strand of the 
European Unionŝs overaѴѴ science funding ŐcurrentѴy Horizon ƑƏƑƏőĺ 
The ERC expѴicitѴy funds bottomŊup basic science and has emerged as 
an important funding scheme for many European evoѴutionary bioѴoŊ
gistsĺ WhiѴe some of us have experience on review paneѴs or in other 
capacities for the surveyed agenciesķ it is important to emphasize that 
the information and views reported here are our personaѴ impressionsķ 
compiѴed in Ѵate ƑƏƐƕ and earѴy ƑƏƐѶĺ We aѴso incѴude information on 
newer funding schemes by the Dutch funding agency NWOķ foѴѴowŊ
ing the impѴementation of major changes in summer ƑƏƐѶĺ We focus 
our assessments and comments on ƐƓ eѴements grouped into four 
categoriesĹ Őaő topicaѴ shaping of scienceķ Őbő distribution of fundsķ Őcő 
appѴication and review proceduresķ and Ődő incentives for mobiѴity and 
diversityĺ

Our survey reveaѴs some striking simiѴarities and differences 
across the ƐƐ funding agencies with respect to aѴѴocation of funding 

TA B L E  Ɛ Պ DetaiѴs of reviewed funding agenciesĺ AѴѴ detaiѴs have been assessed in Ѵate ƑƏƐƕņearѴy ƑƏƐѶĸ additionaѴ newer schemes 
indicated as weѴѴ for the NetherѴandsĺ AѴѴ detaiѴs expressed are personaѴ views

Country Statements in TabѴes ƑԳƔ refer to

AustraѴia The AustraѴian Research CounciѴ ŐARCőķ the main governmentaѴ funding body for researchĸ some of the statements are based 
on Discovery Projectsķ the ARCŝs main funding instrument for nonappѴied research

Canada NaturaѴ Sciences and Engineering Research CounciѴ of Canada ŐNSERCőķ Canadaŝs federaѴ funding agencyĸ some of the stateŊ
ments are based on Discovery Grants

ERC MainѴy to the Startingķ ConsoѴidator and Advanced grant schemes of the European Research CounciѴ ŐERCő

France French NationaѴ Research Agency ŐANRőķ the main governmentaѴ funding body for research

Germany Deutsche Forschungsgemeinschaft ŐDGFőĸ more specificaѴѴyķ some of the statements are based on individuaѴ project grants 
ŐľSachbeihiѴfeĿő

NetherѴands ALW programme of the NetherѴands Organisation for Scientific Research ŐNWOő untiѴ May ƑƏƐѶĸ since August ƑƏƐѶ new ENW 
programme Őindicated where these programs differő

PortugaѴ Foundation for Science and TechnoѴogy ŐFCTő

Sweden Swedish Research CounciѴŝs board for Science and Engineering and the yearѴy announcement of project grantsĺ

SwitzerѴand Swiss NationaѴ Science Foundation ŐSNSFőķ the main governmentaѴ funding body for researchĺ Some of the statements are 
based on Project Grants within BioѴogy and Medicine

UK NaturaѴ Environment Research CounciѴķ primariѴy to their ľDiscovery grantsĿ and ľindividuaѴ feѴѴowshipĿ schemesĺ The 
BiotechnoѴogy and BioѴogicaѴ Sciences Research CounciѴ operates a simiѴarķ but not identicaѴ system

United States US NationaѴ Science Foundation ŐNSFő and the US NationaѴ Institutes of HeaѴth ŐNIHő
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for evoѴutionary bioѴogy research ŐTabѴes ƑԳƔőĺ BeѴowķ we provide 
our perspective on how the ƐƓ different eѴements that were our 
focus affect scientific quaѴityĺ WhiѴe not aѴѴ authors agree regarding 
aѴѴ the detaiѴs or even the overaѴѴ thrust of each recommendationķ 
the absence of unanimity is not surprising given that ľscientific quaѴŊ
ityĿ is not an objectiveѴy measurabѴe quantity on any singѴe scaѴeĺ 
NevertheѴessķ we hope that our discussion can inspire a constructive 
debate amongst both researchers and funding agencies on importŊ
ant issues surrounding mechanisms of science funding aѴѴocationķ 
scientific quaѴity and the heaѴth of the scientific community Ősee here 
aѴso Cousensķ ƑƏƐƖőĺ

ƒՊ |ՊTOPIC AL SHAPING OF SCIENCE

ƒĺƐՊ|ՊEmphasis on societaѴ reѴevance and broader 
impacts

Some of the nationaѴ funding agencies that we review preferķ or 
even requireķ that basic science projects have societaѴ reѴevance 
Őeĺgĺķ AustraѴiaķ Canadaķ Franceķ PortugaѴķ UKķ United Statesķ the 
NetherѴandsĸ TabѴe Ƒőĺ Our survey suggests that the way in which 
societaѴ reѴevance is impѴemented differs across funding agencies 

Ősee aѴso OECDķ ƑƏƐѶőĺ For exampѴeķ some countries Őeĺgĺķ UKķ United 
Stateső mereѴy require some form of representation or transѴation 
of basic science to the pubѴic andņor poѴicy arenasķ whereas other 
countries have a more direct requirement for science with a sociŊ
etaѴ vaѴueķ often to the potentiaѴ detriment of basic science Őeĺgĺķ 
PortugaѴķ Franceķ the NetherѴandsőĺ By contrastķ there is no specific 
requirement for the incѴusion of societaѴ impact for nationaѴ funding 
agencies in SwitzerѴandķ Germanyķ Sweden or in the ERCĺ Indeedķ 
part of the motivation underѴying the estabѴishment of the ERC 
was as a counter to the increasing emphasis on societaѴ reѴevance 
in other EU funding instruments ŐcurrentѴy Horizon ƑƏƑƏķ see aѴso 
Nowotnyķ ƑƏƏѵőĺ

Whether the strategy of expѴicitѴy requiring societaѴ reѴevance 
Ѵeads to better ŐbroadѴy conceivedő science is an open questionĺ 
In generaѴķ it is very difficuѴt to measure broader impact ŐKNAWķ 
ƑƏƐѶĸ LERUķ ƑƏƐѶĸ PenfieѴd et aѴĺķ ƑƏƐƓĸ WiѴsdon et aѴĺķ ƑƏƐƔőĺ Not 
surprisingѴyķ we as a group are somewhat divided regarding this 
issueĺ In the best case scenarioķ a societaѴ reѴevance requirement 
wouѴd improve scientific and societaѴ progress ŐRinze ş Miedemaķ 
ƑƏƐѵőĺ In particuѴarķ encouraging scientists to take a broader view 
of vaѴues that incѴude societaѴ impacts might Ѵiberate them from 
the potentiaѴѴy harmfuѴ yet sometimes stiѴѴ entrenched stance that 

TA B L E  Ƒ Պ Assessment of eѴements regarding the topicaѴ shaping of science across funding agencies

Country

Emphasis on societal relevance/broader 

impacts?

Investment in bottomŊup 
bѴueŊsky research vsĺ topŊdown 
funding programmes

Integration of funding programmes for basic and 
applied science/science with societal relevance?

AustraѴia Yes MostѴy bottomŊup Same funding agency but different instrumentsĸ 
societaѴ reѴevance aѴso important for basic sciŊ
ence projects

Canada Yes MostѴy bottomŊup Yes

ERC NoĹ Emphasis on scientific exceѴѴence 
but societaѴ reѴevance is considered

ExcѴusiveѴy bottomŊup YesĹ Main schemes fund basic research but suppѴeŊ
mentary schemes are avaiѴabѴe to deveѴop impact

France YesĹ Projects focusing on Ɩ major sociŊ
etaѴ chaѴѴenges ŐƔƏѷ of fundingő

HaѴf bottomŊupņhaѴf topŊdown YesĹ Same funding agencyķ some caѴѴs offer posŊ
sibiѴity to integrate both types of projects

Germany NoĹ Emphasis on basic researchķ but 
foѴѴowŊup ľtransferĿ funding with nonŊ
academic partners possibѴe

MostѴy bottomŊupĸ Ŝƕѷ of DFG 
funding goes into topŊdown 
ľPriority programmesĿ

Same funding agency but different instrumentsķ 
for exampѴe cѴinicaѴ triaѴ grants

NetherѴands YesĹ SocietaѴ reѴevance ƑƏѷ of the totaѴ 
score ŐALWőĸ this has recentѴy changed 
to impact and risen to ƒƏѷ in some 
caѴѴs ŐENWő

BottomŊupĸ some specific caѴѴsĸ 
consortia often have specific 
constraints

YesĹ SocietaѴ reѴevance andņor impact imporŊ
tantĺ ENWĹ Some consortia require industriaѴ 
or societaѴ partners who coŊfund the projectĸ 
consortia topics can be informed by societaѴņ
economic reѴevance ŐTop sectorsĸ Dutch nationaѴ 
research agendaő

PortugaѴ YesĹ Very important BottomŊup YesĹ same funding agencyķ same scheme

Sweden NoĹ OnѴy scientific vaѴue is consideredĺ AѴѴ bottomŊupĸ but aѴso some 
specific caѴѴs

NoĹ There are other governmentaѴ funding bodies 
that announce grants with societaѴ reѴevance

SwitzerѴand NoĹ Emphasis on highŊquaѴity basic 
research

MostѴy bottomŊup NoĹ Basic research funded by SNFķ appѴied science 
funded by KTIķ which is done at technicaѴ coѴѴeges

UK YesĹ SocietaѴ impact is considered in aѴѴ 
funding schemesķ incѴuding ľDiscovery 
grantsĿ Őfunding route for basic scienceő

Ɛņƒrd bottomŊupĸ aѴso some 
scientific community input to 
strategic research programmes

YesĹ AѴѴ schemes require some contribution to 
societaѴ impactĸ the extent of the contribution 
required varies among schemes

United 
States

YesĹ Broader impacts required for NSFĸ 
NIH grants reѴevant to human heaѴth

MostѴy bottomŊup Same funding agencyķ increasing emphasis on 
funding for broader impacts activities within 
basic science grants at NSFĺ
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science is best conducted in a cuѴturaѴķ sociaѴ and historicaѴ vacuumĺ 
Good exampѴes of where evoѴutionary bioѴogy can have poѴicy imŊ
pѴications and thus usefuѴѴy addresses ľscience in societyĿ come 
from research programmes directed at understanding how anthroŊ
pogenic infѴuences affect naturaѴ popuѴation dynamics and evoŊ
Ѵution in urban settings ŐAѴbertiķ MarzѴuffķ ş Huntķ ƑƏƐƕĸ AѴbertiķ 
Correaķ et aѴĺķ ƑƏƐƕőķ in response to cѴimate changeķ huntingķ agŊ
ricuѴtureķ poѴѴutionķ or antibiotics ŐHendryķ Gotandaķ ş Svenssonķ 
ƑƏƐƕő or integrating evoѴutionary understanding of underѴying proŊ
cesses with ecoѴogicaѴ monitoring of biodiversity Ѵoss ŐBrodersen ş 
Seehausenķ ƑƏƐƓőĺ

On the fѴip sideķ scientific quaѴity might suffer from an increased 
focus on societaѴ reѴevance if researchers abandon the most important 
questions or probѴems in an effort to address shortŊterm issues that 
fit current poѴicies or agendas ŐKNAWķ ƑƏƐѶőĺ Oftenķ these projects 
or caѴѴs for proposaѴs focus on deѴivering economic or technoѴogicaѴ 
payŊoffs ŐGibson ş HazeѴkornķ ƑƏƐƕő and seem motivated by the need 
to account for taxpayer contributions to nationaѴ science fundingĺ 
A reѴated but distinct probѴem is that the extreme competition that 
characterizes many grant programmes might incentivize researchers 
to exaggerate potentiaѴ societaѴ benefits ŐsoŊcaѴѴed ľgrantŊspeakĿőĺ In 
our viewķ this Ѵatter issue is especiaѴѴy ѴikeѴy in situations where funding 

TA B L E  ƒ Պ Assessment of eѴements regarding the distribution of funds across eѴeven funding agencies

Country Allocation of money

Consortia vs. personal 

stipends

LongŊ vsĺ 
shortŊterm

Flexibility of 

funding schemes Funding rates, and who can apply?

AustraѴia MostѴy intermediate 
ŐŜƓƏƏ kŪőķ but aѴso a 
few Ѵarge grants

Project grants predomiŊ
nateĸ teams with ƻƐ 
appѴicants normaѴ

ƒŋƔ years 
for 
research 
projects

FѴexibѴe Őbudget 
between ŪƒƏ k 
and ŪƔƏƏ k per 
yearő

Funding rateĹ ŜƐѶѷ ŐDiscovery 
Projectsőĸ aѴѴ empѴoyees of AustraѴian 
Universities can appѴyķ and there can 
be internationaѴ partner investigatorsĺ 
Max of two grants per person

Canada SmaѴѴ amounts ŐƒƔ kŪ 
typicaѴőķ many 
awardees

PersonaѴ stipends Ɣ years FѴexibѴe Funding rateĹ ƕƏѷŋƕƔѷĺ OnѴy Profĺ or 
Adjunct Profĺ can appѴy

ERC Large ŐƐĺƔŋƑĺƔ MŨő MostѴy individuaѴŊѴed 
projectsĸ synergy grants 
for crossŊdiscipѴinary 
teams

Ɣ years FѴexibѴeķ but amŊ
bitious projects 
expected

Funding rateĹ ŜƐƏѷĺ Restrictions on 
working time since PhD ŐStarting and 
ConsoѴidatorőĺ AppѴicants must have a 
base in a suitabѴe EU institutionĺ

France Intermediate to Ѵarge 
ŐƑƏƏŋƖƏƏ kŨő

Consortia grants 
predominateĸ ƕƔѷ coѴŊ
Ѵaborative projects

ƑŋƓ years FѴexibѴe Funding rateĹ ƐƏѷŋƐƔѷĺ Permanent 
researchers at UniversityņResearch 
Center can appѴy

Germany Intermediate 
ŐŜƑƒƏ kŨőĸ Ѵarger 
grants for consortia 
etcĺ

Project grants with singѴe 
appѴicant predominate

≦ƒ years 
for 
research 
projects

FѴexibѴe Funding rateĹ ƒѵѷ ŐIndividuaѴ research 
projectsőĺ Researchers hoѴding a PhD 
at aѴѴ German research institutions 
can appѴy

NetherѴands ALWĹ intermediateĸ 
ENWĹ various typesķ 
from smaѴѴ to Ѵarge 
ŐƐѵƏ kŨŋƒ MŨőķ some 
even bigger grants

ALWĹ PersonaѴ grant to PI 
ENWĹ PersonaѴ grant 
to PIķ personaѴ grant 
with coŊPI or Ѵarge 
Őconsortiumő

ALWĹ 
Ɠ years

ALWĹ Quite fixed 

ENWĹ reѴativeѴy 
fѴexibѴe for bigŊ
ger ones

Funding rate ŜƐƏѷ Ődata for ALWĸ no 
data yet for ENWőĺ Permanent facuѴty 
can appѴyķ tenureŊtrack PIs with decѴaŊ
ration that the appѴicant wiѴѴ be hired 
for project duration

PortugaѴ Intermediate Őup to 
ƑƏƏ kŨő

Bothĺ Not cѴear which is 
preferred

ƒ years Quite fixedĸ 
budget 
justifications

Funding rate between Ɣѷ and Ѷѷĺ 
Anyone with a PhD is aѴѴowed to appѴy

Sweden Intermediate ŐƓƏƏ kŨő 
and many awardees

Project grants to main 
appѴicant

Ɠ years Very fѴexibѴe Funding rate ƑƏѷĺ Staff affiѴiated to 
Swedish university at Ѵeast ƑƏѷ of 
their time can appѴy

SwitzerѴand IntermediateĹ reguѴar 
grants ŐŜƔƏƏ kCHFőĸ 
aѴso some Ѵarger 
grants

Project grants predomiŊ
nateķ singѴe appѴicant 
preferred

ƐŋƓ years 
for 
research 
projects

FѴexibѴe Őbudget 
of at Ѵeast 
ƔƏ kCHFő

Funding rateĹ Ɠƒѷ ŐProject grants in 
BioѴogy ş Medicineőĺ Researchers 
ƾƓ years postŊPhDĺ OnѴy one appѴicaŊ
tion per roundķ up to two in totaѴ

UK IntermediateĹ ѵƔŊ
ѶƏƏ kŬĸ aѴso Ѵarge 
grants

Project grants preŊ
dominateķ often teamsĺ 
FeѴѴowships aѴso 
available.

ƒ years for 
projectsķ 
Ɣ for 
feѴѴowships

FѴexibѴeķ but 
detaiѴed cost 
justification 
required

Funding rateĹ ŜƑƏѷĺ OnѴy researchers 
with contracts extending beyond the 
grant period may appѴyĺ InstitutionaѴ 
appѴication quotas appѴy

United 
States

Intermediate ŐŜƐƏƏŋ
ƑƔƏ kŪőĸ aѴso some 
smaѴѴer and bigger 
grants

Project grants predomiŊ
nateķ teams with ƻƐ apŊ
pѴicants are common

TypicaѴѴy 
ƑŋƔ years

Somewhat 
fѴexibѴeĸ NSF 
requires budget 
justification

Funding rateĹ ƺƐƏѷŋƑƔѷĺ Who can 
appѴy is dependent on the grant Őoften 
PI status neededķ some to postŊdocs 
and graduate studentső
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outcomes directѴy depend on the perceived societaѴ reѴevance of the 
expected shortŊterm project resuѴtsĺ It wouѴd thus be a distinct imŊ
provement if grant proposaѴ evaѴuations focused Ѵess on expected 
project outcomes and more on project designĺ Such focus on methŊ
odsķ or ľpathways to impactĿ ŐKNAWķ ƑƏƐѶĸ LERUķ ƑƏƐѶőķ canķ for exŊ
ampѴeķ incѴude evaѴuation components that address whether projects 
invoѴve stakehoѴders or incѴude reaѴŊworѴd input such as fieѴd research 
Őwherever appropriateőĺ In our viewķ funding agencies shouѴd ideaѴѴy 
aѴso maintain substantiaѴ funding for basic research per seĺ

ƒĺƑՊ|ՊInvestment in topŊdown funding programmes 
versus bottomŊup bѴueŊsky research

NationaѴ funding agencies typicaѴѴy offer both bottomŊup and topŊ
down funding programmesķ but our survey suggests that there is 

variation across these agencies in the proportion of investment in 
each type of programmeĺ TopŊdown funding streams are directed 
towards specific goaѴs and purposesķ often with a societaѴķ technoŊ
ѴogicaѴ or economic focus Ősee aѴso section aboveőĺ Our overview 
ŐTabѴe Ƒő suggests that the UK has the Ѵargest share of such topŊdown 
programmes for evoѴutionary bioѴogistsķ around twoŊthirds of the 
funding programmes that support evoѴutionary bioѴogy in the UKĺ 
Such reѴativeѴy heavy investment in topŊdown funding is aѴso Ѵinked 
to the fact that some new UK funding streams are now avaiѴabѴe in 
the specific context of the OfficiaѴ DeveѴopment Assistance ŐODAő 
fundĺ Around haѴf of Franceŝs funding programmes for evoѴutionary 
bioѴogy are invested in a topŊdown contextĺ The other funding agenŊ
cies primariѴy offer mostѴy Őor onѴyķ ERCő bottomŊup bѴueŊsky fundŊ
ing for evoѴutionary bioѴogyķ though funding in the NetherѴands can 
aѴso come with specific constraints andņor in a topŊdown contextĺ

TA B L E  Ɠ Պ Assessment of eѴements regarding the appѴication and review procedures across funding agencies

Country Who/what is being judged

Administrative burden/length of 

proposals Who is reviewing?

Existence of interŊ
views and rebuttals

AustraѴia Main schemeĹ ƓƏѷ project quaѴityķ ƒƔѷ 
investigatorsķ ƐƏѷ feasibiѴityķ ƐƔѷ 
benefit

High burdenĹ In totaѴķ an appѴicaŊ
tion ƻƔƏ pagesķ often severaѴ 
investigators

PaneѴ of expertsķ 
externaѴ reviewers

RebuttaѴs

Canada ExceѴѴence of candidateķ proposaѴ quaѴŊ
ityķ HighѴy QuaѴified PersonneѴ Training

Intermediate burdenĹ Ɣ pages or reŊ
search proposaѴ pѴus budgetķ HQP 
training and CV

PaneѴ of expertsķ 
externaѴ reviewers

No rebuttaѴķ no 
interview

ERC Project and investigatorĸ overŊriding 
criterion is scientific exceѴѴence

High burdenĹ Round Ɛ ŐƔŊpage 
proposaѴ Ƴ CVķ track recordő and 
Round Ƒ ŐƑƏŊpage proposaѴķ budget 
proposaѴső submitted together

Round ƐĹ PaneѴķ 
round ƑĹ paneѴ and 
externaѴ reviewers

No rebuttaѴsķ interŊ
view at Starter or 
ConsoѴidator ѴeveѴ

France QuaѴity and originaѴity of projectķ 
quaѴity and expertise of consortiumķ 
adequacy of budgetķ impact and diffuŊ
sion strategy

High burdenĹ Round Ɛ Ʒ project of Ɠ 
pages and CVsĺ Round Ƒ Ʒ project 
of ƑƏ pages and CVs

PaneѴ of expertsķ 
externaѴ reviewers

RebuttaѴs since ƑƏƐѵķ 
no interview

Germany Scientific quaѴityķ appѴicantsĽ quaѴificaŊ
tionsķ objectives and work programmeķ 
empѴoyment opportunitiesķ pѴanned 
aѴѴocation of funding

Intermediate burdenĹ ƑƏ pages 
maximum for research proposaѴķ 
pѴus CV

PaneѴ of expertsķ 
externaѴ reviewers

No rebuttaѴsņinterŊ
views for project 
grants

NetherѴands OriginaѴity of proposaѴķ scientific quaѴity 
ŐproposaѴ and teamőķ societaѴ reѴevance 
andņor impact 

ALWĹ ReѴativeѴy Ѵow burdenĹ totaѴ 
proposaѴ ƐƑ pagesĸ ENWĹ around Ѷ 
pages for research proposaѴ

PaneѴ of expertsķ 
externaѴ reviewers

ƑŊpage rebuttaѴĺ 
Some schemesĹ 
interviews

PortugaѴ Projectķ team and investigator High burden PaneѴ and externaѴ 
reviewers

RebuttaѴsĸ no 
interview

Sweden NoveѴty and originaѴityķ scientific quaѴity 
and merits of main appѴicantĺ

Low burdenĹ Project description max 
ƐƏ pagesĺ Budget uses a tempѴateĺ 
Reuse of CV in system

PaneѴ of experts None

SwitzerѴand Track recordķ scientific quaѴity and 
feasibiѴity

Intermediate burdenĹ Research pѴan 
ƑƏ pagesķ CV Ʒ Ƒ pagesķ Ѵist of 
achievements Ʒ Ƒ pages

PaneѴ of expertsķ 
externaѴ reviewers

None for project 
grantsĺ FeѴѴowshipsĹ 
Interviews

UK Scientific quaѴity of the project is main 
criterionĸ aѴso investigator track reŊ
cordsķ riskŊreward baѴance and impact

Intermediate burdenĹ ѶŊpage 
proposaѴ pѴus budgetķ CVsķ Impact 
statement and formsĺ InternaѴ vetŊ
ting before submission adds burden

PaneѴ of expertsķ 
input from exterŊ
naѴ reviewers

RebuttaѴs considŊ
eredķ interview for 
feѴѴowships

United 
States

Scientific quaѴityķ appѴicant quaѴificaŊ
tionsķ diversityķ impactķ programme 
portfoѴio

High burdenĹ ƐƑŊ to ƐƔŊpage project 
description aѴong with many supŊ
pѴementary documents

PaneѴ Ƴ reviewers 
ŐNSFőĸ NIHĹ PaneѴ

None
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Whereas topŊdown research funding streams are typicaѴѴy directed 
to the most pressing needs of a specific societyķ a topŊdown focus aѴso 
increases the ѴikeѴihood that researchers are faced with a reѴativeѴy 
narrow set of perspectives and possibiѴitiesĺ By contrastķ in a bѴueŊsky 
systemķ researchers can freeѴy choose topics and methodsĺ Whereas 
this Ѵatter approach might be viewed as riskyķ the typicaѴ topŊdown 
pathway of foѴѴowing current trends and hypes can prove suboptimaѴĹ 
ľbig ideasĿ can faiѴ to deѴiver what they promisedķ generating substanŊ
tiaѴ ѴongŊterm risks via heavy investment in an uѴtimate faiѴure ŐJoynerķ 

Panethķ ş Ioannidisķ ƑƏƐѵőĺ There aѴso exists the substantiaѴ concern 
that Őtooő many researchers working on the same topic might promote 
incrementaѴ thinking whiѴe decreasing the ѴikeѴihood of breakthroughs 
in unexpected directions ŐGeman ş Gemanķ ƑƏƐѵőĺ We beѴieve that 
it is thus especiaѴѴy important to preserve and even increase investŊ
ment in bottomŊup ľbѴueŊskyĿ funding schemes becauseķ in our viewķ 
these strategies provide a funding mechanism that is more ѴikeѴy to 
be associated with highŊquaѴity research and that couѴd aѴso provide 
substantiaѴ societaѴ benefits via connections to reѴevant stakehoѴdersĺ 
Indeedķ this couѴd be testedĹ a recent bibѴiometric study demonstrated 
that breakthroughŊtype ŐľdisruptiveĿő research has not typicaѴѴy been 
the type of research that had been funded by the US NSF ŐWuķ Wangķ 
ş Evansķ ƑƏƐƖőĺ It wouѴd be interesting to investigate whetherķ for exŊ
ampѴeķ the ERC as an entireѴy bottomŊup funding scheme does deѴiver 
this type of scienceĺ

ƒĺƒՊ|ՊIntegration of funding programmes for 
basic and applied science and science with 

societal relevance

Funding agencies in some countries score grant proposaѴs by inteŊ
grating separate scores for basic and appѴied components of the proŊ
posed research Őeĺgĺķ United Statesķ the NetherѴandsőķ whereas others 
evaѴuate appѴied and basic aspects together ŐPortugaѴķ AustraѴiaĸ 
see aѴso TabѴe Ƒőĺ A different modeѴ is provided by countries in 
which basic and appѴied research proposaѴs form separate funding 
streamsķ handѴed by different funding agencies Őeĺgĺķ in SwitzerѴandő 
or committees Őeĺgĺķ Discovery grants versus Strategies grants in 
the Canadian NSERCĸ Swedish Research CounciѴ ŐVetenskapsr࢟dető 
versus the Swedish Research CounciѴ for Environmentķ AgricuѴturaѴ 
Sciences and SpatiaѴ PѴanning ŐFormasőĸ SocietaѴ chaѴѴenge axes 
versus fundamentaѴ axes in the French ANRőĺ The ERC funds basic 
researchķ but offers suppѴementary schemes for subsequent deveѴŊ
opment of societaѴŋtechnoѴogicaѴ impactĺ

These different approaches can have major consequences for 
the types of projects that are fundedĺ In theoryķ funding agencies or 
programmes that handѴe both basic and appѴied science can enabѴe 
projects to bridge the basicŊappѴied divideĺ In practiceķ this scenario 
can Ѵead to a situation where basic and appѴied science proposaѴs 
are pѴaced in direct competitionķ often to the detriment of fundaŊ
mentaѴ scienceĺ Such competition is reduced when separate funding 
schemes are used for basic and appѴied scienceķ though this separaŊ
tion might generate new chaѴѴengesĺ Firstķ specific types of funding 
might become tied to certain institutionsķ making it difficuѴt for reŊ
searchers from other institutions to obtain this type of funding even 
if their research is appѴicabѴeĺ Secondķ there is the topŊdown issue of 
how much money fѴows into each potĺ In our viewķ funding agencies 
shouѴd provide some funding dedicated to basic science because this 
strategy can ensure that basic science aѴways receives supportĺ This 
reasoning aѴso takes into consideration that appѴied science projects 
are more ѴikeѴy to be suitabѴe for funding or coŊfunding sources that 
exist outside of nationaѴ funding agenciesķ such as private sector 
endŊusersĺ

TA B L E  Ɣ Պ Assessment of eѴements regarding incentives for 
mobiѴity and diversity across funding agencies

Country Mobility

Focus on diversity, equal 

opportunities

AustraѴia Not 
emphasized

Accounted for to some extent 
through ľperformance reѴative 
to opportunityĿ assessment

Canada Not 
emphasized

ExpѴicit focus on equaѴ 
opportunities

ERC Emphasized at 
Starting Grant 
level

ExpѴicit focus on equaѴ 
opportunities

France Not 
emphasized

No specific focus on equaѴ 
opportunities

Germany Emphasized 
onѴy for 
postŊdocs

To some extentĹ Diversity 
and equaѴ opportunity are 
recognized as importantĸ 
speciaѴ benefits for feѴѴowship 
recipients with chiѴdren

NetherѴands Emphasized 
onѴy for 
postŊdocs

Not focused upon in ALWŊ
schemeķ but women prioritized 
in ENW schemeĺ For exceѴŊ
Ѵence schemesĹ extensions for 
eѴigibiѴity period for parenthood 
after doctorate ŐƐѶ months of 
standard extension per birth for 
womenķ up to ƒ chiѴdrenĸ aѴso 
extension for documented careŊ
taking time for fathersőĸ speciaѴ 
NWO grants for women outside 
of ALWņENW

PortugaѴ Emphasized for 
feѴѴowships

No focus on equaѴ opportunities

Sweden Emphasized 
onѴy for 
postŊdocs

ExpѴicit focus on equaѴ 
opportunities

SwitzerѴand Emphasized 
onѴy for 
postŊdocs

SpeciaѴ grant for femaѴe reŊ
searchers with famiѴyŊreѴated 
career interruptionsĸ extenŊ
sions of eѴigibiѴity periods for 
exceѴѴence scheme ŐAmbizioneő 
in case of maternity after 
doctorate ŐƐѶ months per chiѴd 
or Ѵonger if documentedő

UK Emphasized for 
feѴѴowships

ExpѴicit focus on equaѴ 
opportunities

United 
States

Not 
emphasized

ExpѴicit focus on equaѴ 
opportunities
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ƓՊ |ՊDISTRIBUTIONS OF FUNDS

ƓĺƐՊ|ՊAѴѴocation of moneyĹ Large versus smaѴѴ grants

How money aѴѴocated to research grants is distributed differs subŊ
stantiaѴѴy across the funding agenciesĺ Our survey suggests that 
Canada provides Ѵow ѴeveѴs of funding per grant reѴative to the interŊ
mediateŊѴeveѴ grants typicaѴ of other countries in our survey and the 
reѴativeѴy Ѵarge grants provided by the ERC and recentѴyķ the Dutch 
NWO Ősee TabѴe ƒőĺ We aѴso find that grant sizes vary within funding 
agenciesĺ

In principѴeķ reѴativeѴy Ѵarge grants might be preferabѴe in situaŊ
tions where the technoѴogy required to achieve particuѴar desired 
outcomes is very expensive or when a few researchers do such an 
outstanding job Őjudged by past performanceő that exceptionaѴ reŊ
suѴts are aѴso expected for future workĺ The Ѵatter argument stands 
on shaky groundĸ howeverķ more funding does not necessariѴy impѴy 
higher scientific outputŌor at Ѵeast not to the degree expected 
ŐFortin ş Currieķ ƑƏƐƒőĺ In our viewķ the onѴy argument for high inŊ
vestment in a few projects that seems to withstand scrutiny is that 
breakthrough research might require a great deaѴ of financiaѴ inŊ
vestmentĺ Scientific breakthroughs often occur via outsideŊtheŊbox 
thinkingķ which can be enhanced when a diverse team of researchŊ
ers works together to soѴve a specific scientific question or probѴem 
ŐBammerķ ƑƏƐƕĸ Bromhamķ Dinnageķ ş Huaķ ƑƏƐѵőĺ For this reasonķ 
the funding strategies directed towards soŊcaѴѴed exceѴѴence centres 
often invoѴve reѴativeѴy Ѵarge pots of money that are granted over 
substantiaѴ periods of time ŐBѴoch ş Sørensenķ ƑƏƐƔőĺ

On the other handķ we beѴieve that there are severaѴ objective 
reasons to favour a more egaѴitarian distribution of grant fundingĺ In 
particuѴarķ truѴy ľbreakthroughĿ research is very rare and stiѴѴ needs a 
foundation provided by ľnormaѴĿ research projectsĺ It is aѴso reasonŊ
abѴe to consider that a more egaѴitarian distribution of resources might 
transѴate into a happier scientific community that might in turn proŊ
duce better science and reduce the incidence of fraud ŐMoore et aѴĺķ 
ƑƏƐƕőĺ The ľhappinessĿ point finds indirect support from research on 
the determinants of societaѴ happinessķ which indicates that the Ѵack 
of fundamentaѴ resources or rights can generate marked unhappinessĺ 
With respect to fraudķ resource scarcity has been impѴicated as conŊ
tributing to the incentivization of frauduѴent fabrication or omission of 
dataķ resuѴt enhancementķ idea steaѴing and monopoѴization of criticaѴ 
resources Őat Ѵeast in the United Statesĸ Andersonķ Ronningķ De Vriesķ 
ş Martinsonķ ƑƏƏƕőĺ On the other handķ because administrative burŊ
den might scaѴe at Ѵeast in part with the number of funded grantsķ a 
major increase in the funding rate associated with a decreased aѴѴocaŊ
tion of money per grant does not come entireѴy costŊfreeĺ OveraѴѴķ we 
beѴieve that a targeted funding strategy that aѴѴocates most funds toŊ
wards a broad base Őiĺeĺķ smaѴѴer individuaѴ awardső but aѴso incѴudes a 
few Ѵarger awards Őfor Ѵarge interdiscipѴinary projects andņor centres of 
exceѴѴenceő might be the best way to increase overaѴѴ systemic quaѴityĺ 
ReѴativeѴy Ѵarge project funding is typicaѴѴy awarded to reѴativeѴy Ѵarge 
teams Őconsortia or centreső rather than individuaѴs Őthough there are 
exceptionsķ eĺgĺķ ERC grantsőĺ

ƓĺƑՊ|ՊConsortia versus individuaѴŊѴed projects

Some funding agencies incѴude schemes that give money to reѴaŊ
tiveѴy Ѵarge teams of researchers ŐsoŊcaѴѴed ľconsortiaĿĸ see aѴso 
BѴoch ş Sørensenķ ƑƏƐƔőĺ ConsortiumŊbased approaches are funŊ
damentaѴѴy different from individuaѴŊѴed projectsķ where funding 
is primariѴy awarded to individuaѴ researchers with exceѴѴent ideas 
andņor with a track record of exceѴѴenceĺ Such a separation between 
funding strategies for consortia and individuaѴs does not mean that 
a funding agency cannot support both types of project Őeĺgĺķ Horizon 
ƑƏƑƏőĺ

Our overview suggests that consortiaŊbased funding schemes are 
reѴativeѴy rare in evoѴutionary bioѴogyĺ France is an exceptionķ where 
ƕƔѷ of grants are awarded to consortiaĺ ReѴativeѴy Ѵarge consortia 
grants are aѴso awarded in the NetherѴands and in some UK schemesĺ 
Whereas severaѴ of the other countries provide grants to more than 
one PI ŐPortugaѴķ AustraѴiaķ United Statesĸ TabѴe ƒőķ none of these counŊ
tries typicaѴѴy offer funding schemes that focus on ѴargeŊscaѴe consorŊ
tiaĺ SeveraѴ countries do provide funding for ľcentres of exceѴѴenceĿ or 
Ѵarger network schemes Őeĺgĺķ AustraѴiaķ SwitzerѴandķ Norwayķ Sweden 
and FinѴandőķ which can incѴude evoѴutionary bioѴogyĺ

IndividuaѴŊѴed programmesķ which provide the Ѵargest share of grant 
types in our overviewķ can be objectiveѴy spѴit into two different categoŊ
riesĺ Firstķ for soŊcaѴѴed ľproject grantsķĿ funding is given to estabѴished 
researchers whose baseѴine saѴary is often covered by their empѴoying 
institution but can sometimes aѴso be partѴy cost recovered in the grantĺ 
These grants typicaѴѴy incѴude funding for junior researchers Őiĺeĺķ postŊ
doctoraѴ researchers andņor PhD studentsőĺ The other type of individŊ
uaѴŊѴed programsķ offered by severaѴ countries in our surveyķ provides 
personaѴ research feѴѴowshipsĺ These awards tend to be aѴѴocated to reѴŊ
ativeѴy recent PhD recipients Őeĺgĺķ SwitzerѴandķ Germanyķ UKőĺ AustraѴia 
and the NetherѴands offer three different feѴѴowship schemesķ for indeŊ
pendent juniorķ midŊcareer and senior researchersĺ

Both Ѵarge team and individuaѴŊѴed projects offer advantages and 
disadvantagesĺ On one handķ consortia and centres can yieѴd benefits 
by integrating a variety of perspectives ŐBammerķ ƑƏƐƕĸ Ledfordķ ƑƏƐƔőĺ 
These groups aѴso typicaѴѴy consist of estabѴished scientists who are reѴŊ
ativeѴy ѴikeѴy to produce highŊquaѴity science ŐBѴoch ş Sørensenķ ƑƏƐƔőĺ 
On the other handķ Ѵarger groups can aѴso stifѴe creativity and tend toŊ
wards conservatism ŐGeman ş Gemanķ ƑƏƐѵőķ and may actuaѴѴy waste 
resources if scientificaѴѴy unnecessary partners are incѴuded soѴeѴy to 
fuѴfiѴ funding criteriaĺ The fѴexibiѴity and freedom of choice and methods 
that characterize reѴativeѴy smaѴѴŊscaѴe projects can produce surprising 
scientific outcomes that are not ѴikeѴy to be generated by consortia or 
other Ѵarge groups ŐWu et aѴĺķ ƑƏƐƖőĺ By this Ѵogicķ we beѴieve that maxiŊ
mizing scientific quaѴity wiѴѴ incѴude a baѴanced investment in both indiŊ
viduaѴ projects and groupŊѴed efforts Ősee aѴso Wu et aѴĺķ ƑƏƐƖőĺ

ƓĺƒՊ|ՊLongŊterm versus shortŊterm projects

Our survey shows that funding is most often associated with ƑŊ to 
ƓŊyear projectsķ with the exception of feѴѴowships Ősee TabѴe ƒĸ see 
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aѴso OECDķ ƑƏƐѶĹ cѴustering found around ƒŊ to ƔŊyear fundingőĺ In 
many countriesķ grant duration is ѴikeѴy tied to the duration of typicaѴ 
PhD and postŊdoc positionsķ which can vary wideѴy across countriesĺ 
There are reѴativeѴy few funding agencies and schemes that support 
ѴongerŊterm projects Őeĺgĺķ NSERC ŒCanadaœķ ERCķ some NSF funding 
schemesķ ľcentres of exceѴѴenceĿőĺ

How does the typicaѴ focus on reѴativeѴy short time scaѴes inŊ
fѴuence scientific quaѴityĵ In our own fieѴd of evoѴutionary bioѴogyķ 
it is impossibѴe to generate robust insights into many fundamentaѴ 
questions Őeĺgĺķ naturaѴ temporaѴ fѴuctuations in seѴectionő within 
short time frames ŐCѴuttonŊBrock ş SheѴdonķ ƑƏƐƏőĺ Indeedķ the 
Ѵongest running fieѴd studies in evoѴutionary ecoѴogy are some of 
the most productive ŐCѴuttonŊBrock ş SheѴdonķ ƑƏƐƏĸ in particuŊ
Ѵar their box ƒőķ and there is a growing consensus that ѴongŊterm 
research in ecoѴogy and evoѴution offers unique and important 
insights ŐHughes et aѴĺķ ƑƏƐƕĸ Kuebbing et aѴĺķ ƑƏƐѶőĺ Despite the 
cѴear vaѴue of ѴongŊterm studiesķ there is a reaѴ concern that fundŊ
ing schemes wiѴѴ push bioѴogicaѴ research away from ѴongŊterm 
fieѴdŊbased work in naturaѴ popuѴations towards ѴaboratoryŊbased 
research with modeѴ organismsķ simpѴy because the time frame 
and feasibiѴity of ѴaboratoryŊbased research provides a better fit to 
current funding schemes Ősee aѴso Kuebbing et aѴĺķ ƑƏƐѶĸ Neimanķ 
Meirmansķ Schwanderķ ş Meirmansķ ƑƏƐѶőĺ CѴearѴyķ funding stratŊ
egies need to support both types of researchķ ideaѴѴy working 
togetherĺ

We beѴieve that the documented productivity and quaѴity of 
ѴongŊterm research projects shouѴd counter the viewpoint that this 
type of project is ľtoo riskyĿ in drawing resources for a Ѵong period 
of time without producing tangibѴe benefitsĺ For this reasonķ we sugŊ
gest a stronger emphasis on more ѴongŊterm funding as impѴemented 
by some funding agencies Ősee aѴso AѴberts et aѴĺķ ƑƏƐƓőĺ Even soķ we 
recognize the chaѴѴenges associated with using a finite pot of money 
to manage the tradeŊoff of providing ѴongŊterm projects with guaranŊ
teed funding whiѴe simuѴtaneousѴy encouraging diversity in research 
groupsķ incѴuding support for smaѴѴ and recentѴy estabѴished Őor to 
be estabѴishedő research teamsĺ Monitoring ѴongŊterm research andņ
or deveѴoping a ѴowŊburden appѴication process for continuation of 
especiaѴѴy promising and aѴready funded projects Őeĺgĺķ SwitzerѴandő 
seemsķ in our opinionķ to constitute a move in the right directionĺ

ƓĺƓՊ|ՊFѴexibiѴity of funding schemes

Most funding agencies show some fѴexibiѴity at Ѵeast in principѴe reŊ
garding project duration and budget ŐTabѴe ƒőĺ Howeverķ in our exŊ
perience the reaѴity can aѴso be that scientists may need to show 
sufficient ambitionķ meaning that the maximum funding possibѴe 
needs to be requested for in order to be assessed at aѴѴ Őeĺgĺķ the 
Dutch exceѴѴence schemesőĺ Good arguments can probabѴy be made 
for infѴexibѴe approaches and particuѴarѴy from the manageriaѴ perŊ
spective of funding agenciesĺ NevertheѴessķ we beѴieve that existing 
fѴexibiѴity shouѴd be enhanced by aѴѴowing each funding scheme to 
be taiѴored to the actuaѴ needs of any specific projectŌbe it budgetķ 
duration or other aspectsĺ For exampѴeķ whereas some projects 

couѴd be reasonabѴy weѴѴ equipped with reѴativeѴy ѴittѴe money 
Őeĺgĺķ modeѴѴingķ metaŊanaѴysisķ reviewsőķ other projects wiѴѴ need 
Ѵarger sums of money andņor time just to get started ŐmoneyĹ proŊ
jects using genomicsĸ timeĹ eĺgĺķ studies on senescenceķ Monaghanķ 
Charmantierķ Nusseyķ ş RickѴefsķ ƑƏƏѶőĺ Thusķ it seems that more 
fѴexibiѴity couѴd substantiaѴѴy boost both quaѴity and reѴevance of the 
funded researchĺ

ƓĺƔՊ|ՊFunding rates and who can appѴy

Our survey shows that funding rates for evoѴutionary bioѴogy reŊ
search vary dramaticaѴѴy within and across countriesķ ranging from 
Ɣѷ to ƕƔѷ ŐTabѴe ƒĸ see aѴso OECDķ ƑƏƐѶőĺ This variation in funding 
rate is especiaѴѴy interesting from the perspective of the idea of a 
ľtipping pointĿĹ funding rates Ѵower than ƑƔѷŋƒƏѷ might drive the 
system towards a ľdistressĿ state ŐEdwards ş Royķ ƑƏƐƕĸ see introŊ
ductory textőķ suggesting that distress might characterize severaѴ of 
the countries that we surveyedĺ

Our survey aѴso highѴights mechanisms underѴying high funding 
rates in certain countries or schemesķ and in particuѴar points to the 
roѴes of different demand management schemesĹ in essenceķ poѴicies 
that restrict appѴications increase funding ratesĺ Thusķ we suggest 
thatķ if properѴy appѴiedķ demand management schemes might deŊ
crease the risk of the ľdistress stateĺĿ AccordingѴyķ in our opinionķ 
funding agencies shouѴd carefuѴѴy consider the appѴication of some 
variant of these schemesĺ For exampѴeķ severaѴ countries restrict 
appѴications to researchers with permanent positions Őin additionķ 
whereas these types of grants cover costs for PhD students and maŊ
teriaѴsķ they do not cover the appѴicantŝs saѴaryķ and personneѴ costs 
typicaѴѴy transѴate into a reѴativeѴy high cost for a given proposaѴőĺ 
Another possibiѴity is demonstrated by agencies Ѵike the Swiss SNSF 
that do not aѴѴow researchers to hoѴd more than one grant on simiѴar 
topicsĺ Yet another potentiaѴѴy usefuѴ mechanism to manage demand 
is provided by agencies that Ѵimit researchers to a certain number 
of appѴications to a particuѴar funding scheme Őeĺgĺķ Veni and Vidi 
grants in the NetherѴandsķ though funding rates stiѴѴ remain very Ѵow 
for these grantsőĺ

In the UKķ the NaturaѴ Environment Research CounciѴ ŐNERCő 
sets universityŊѴeveѴ quotas for appѴications that are based on the 
previous number and success of appѴicationsĹ onѴy those univerŊ
sities that have aѴready produced exceѴѴent work can submit reѴaŊ
tiveѴy high numbers of appѴicationsĺ AѴthough this quota strategy 
maintains the NERC funding rate at a higher ѴeveѴ ŐŜƑƏѷő than it 
wouѴd otherwise beķ the imposition of a quota produces an earѴier 
withinŊuniversity seѴection processĺ We as a group have mixed exŊ
perience with such quotasĹ on the one handķ they can seem unfair 
to an individuaѴķ but on the other handķ quotas can promote coѴŊ
ѴegiaѴity in the appѴication process and more effective prescreenŊ
ing of proposaѴs in a groupĺ Indeedķ quotas can reduce the taiѴ of 
ѴowŊquaѴity proposaѴsķ incѴuding proposaѴs submitted for the soѴe 
purpose of submission per seķ a frequent outcome of the increasŊ
ingѴy common requirement of proposaѴ submission Ѵaid out in some 
university contractsĺ
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The ERC is unique in attempting to increase funding rates by setŊ
ting the bar high at the proposaѴ stageĹ onѴy the most ľexceѴѴentĿ reŊ
searchers are encouraged to appѴyķ and individuaѴ appѴicants whose 
proposaѴs go unfunded are not aѴѴowed to reappѴy for up to two years 
if the proposaѴ is deemed too far beѴow the threshoѴd for fundingĺ A 
preproposaѴ requirement Őeĺgĺķ US NSFķ though this requirement was 
recentѴy droppedĸ French ANRő is another mechanism that can be 
appѴied to increase funding rates at the fuѴѴ proposaѴ ѴeveѴĺ Whereas 
aѴѴ of these demand management schemes have Ѵimitationsķ thoughtŊ
fuѴ appѴication of such schemes does seem to have some promise for 
increasing funding rates in a way that minimizes wasted appѴicant 
and reviewer timeĺ

One of the most obvious chaѴѴenges associated with demand 
management schemes is the attendant risks of enhancing the 
ľMatthew effectĿ ŐMertonķ ƐƖѵѶőķ defined as a situation where reŊ
searchers who are aѴready successfuѴ receiveķ for each unit of work 
or ľquaѴityĿ they produceķ more credit than reѴativeѴy new or junior 
scientistsĺ Demand management schemes might aѴso decrease the 
ѴikeѴihood that vuѴnerabѴe researchers Őminoritiesķ womenķ individŊ
uaѴs foѴѴowing aѴternative career pathwayső wiѴѴ achieve funding 
successĺ This Ѵatter issue is particuѴarѴy probѴematic with respect 
toķ for exampѴeķ the notabѴe and thusŊfar intractabѴe gender gap 
in science ŐHoѴmanķ StuartŊFoxķ ş Hauserķ ƑƏƐѶőĺ In our viewķ this 
issue couѴd be ameѴiorated by earmarking funds for underrepreŊ
sented and vuѴnerabѴe groups Ősee section on diversity and equaѴ 
opportunities beѴowőĺ One might aѴso consider circumstances that 
affect performance scoresĺ A good exampѴe of such considerŊ
ation is provided by the Research Opportunity and Performance 
Evidence ŐROPEő Statement incorporated in the AustraѴian funding 
schemeĺ This statement aѴѴows researchers to expѴain career hisŊ
tories and opportunitiesķ providing an opportunity to expѴainķ for 
exampѴeķ career breaks due to famiѴy obѴigationsĺ

FinaѴѴyķ we beѴieve that there shouѴd be Ѵimits imposed on the riŊ
gidity of management schemesĺ For exampѴeķ management schemes 
that prevent resubmission Őeĺgĺķ BBSRC in the UKő might uѴtimateѴy 
reduce quaѴity by generating barriers to revision and reconsideration 
of promising proposaѴsĺ

ƔՊ |ՊAPPLIC ATION AND RE VIE W 
PROCEDURES

ƔĺƐՊ|ՊWhoņwhat is being judgedĵ

Our overview shows that appѴications are judged simiѴarѴy across our 
surveyed funding agencies ŐTabѴe ƒőĹ aѴѴ of the evaѴuation processes 
focus on both project and researcherņteam quaѴityķ in accordance 
with the core missions of funding agencies Ősee aѴso OECDķ ƑƏƐѶőĺ 
We aѴso did find some acrossŊcountry differences in evaѴuation criŊ
teriaķ such as an added focus on societaѴ reѴevanceņ impactĺ AustraѴia 
aѴso appѴies specific weighting percentages across the different criŊ
teria for judging proposaѴsĺ The US NSF has an additionaѴ focus on 
programme portfoѴioķ meaning that this agency considers criteria 

that ensure the overaѴѴ diversity of the research they support Őeĺgĺķ 
baѴance across universitiesķ geographic regionsķ discipѴines and apŊ
proachesőĺ In our viewķ the NSF portfoѴio approach thus ѴikeѴy enaŊ
bѴes a good baѴance of support and minimizes the negative infѴuence 
of Őoverőenthusiasm for research trendsķ with the cautionary note 
that portfoѴio definitions are themseѴves subject to trends and poѴitiŊ
caѴ infѴuencesĺ

We can consider the advantages and disadvantages of the apŊ
parent acrossŊcountry variation in proposaѴ evaѴuation criteria and 
whether there couѴd be better ways to structure the evaѴuation proŊ
cessĺ A focus on researcher quaѴity might free scientists to focus on 
reѴativeѴy risky projectsķ whereas emphasis on project quaѴity couѴd 
provide a foot in the door for researchers with a career gapķ from 
aѴternative career pathways or from a different area of expertiseĺ 
Team quaѴity enhances project quaѴity via compѴementary expertise 
but can aѴso restrict funding to those researchers with weѴѴŊestabŊ
Ѵished scientific networksĺ We beѴieve that it might be especiaѴѴy 
worthwhiѴe to consider whether different criteria shouѴd be appѴied 
at different career stages or to different types of projectsĺ For exŊ
ampѴeķ one couѴd imagine a focus on researcher quaѴity primariѴy for 
more estabѴished researchers in a permanent positionķ whiѴe giving 
preference to project quaѴity for younger researchers on temporary 
contractsĺ

ƔĺƑՊ|ՊAdministrative burdenņѴength of proposaѴs

We found that grant proposaѴs vary substantiaѴѴy across funding 
agencies in Ѵength and structureķ the number Őif anyő and type of 
support Ѵetters that are requiredķ and the extent of budgetary detaiѴ 
needed Ősee TabѴe Ɠőĺ Whereas such variation might seem mundane 
or unimportant compared to variation connected more obviousѴy to 
scienceķ such detaiѴs can dramaticaѴѴy infѴuence the amount of time 
and energy needed to write and submit a proposaѴķ and the review 
processĺ ProposaѴ structure wiѴѴ aѴso have a major impact on the adŊ
ministrative burden imposed by submission and processingĺ

In principѴeķ shorter andņor simpѴer proposaѴs shouѴd impose 
a reѴativeѴy Ѵight burden on scientistsķ reviewers and administraŊ
torsķ and we therefore strongѴy advocate changes in this directionĺ 
Shorter and simpѴer proposaѴs wiѴѴ free up time and resources for 
science itseѴf and might be reѴativeѴy easy to achieveĺ Indeedķ this 
Ѵogic is a major justification for the empѴoyment of preproposaѴs by 
some funding agencies Őeĺgĺķ untiѴ the Ѵast year by the US NSFőĺ The 
extent to which preproposaѴs reduce peerŊreview burden remains 
uncѴearķ howeverĺ For instanceķ the impѴementation of a preproposaѴ 
requirement for French ANR grants in ƑƏƐƓ resuѴted in a ƻƔƏѷ inŊ
crease in grant appѴicationsĺ The ERCķ on the other handķ requires 
simuѴtaneous submission of Ѵong and short versions of the grant 
appѴicationķ which seems to work weѴѴ on the paneѴņreviewer side 
without generating very Ѵarge numbers of preproposaѴsĺ Howeverķ 
the ERC modeѴ does impose a substantiaѴ burden on appѴicantsķ who 
might invest substantiaѴ time in writing a proposaѴ that goes unread 
and thusķ yieѴds no feedbackĺ For this reasonķ we beѴieve that a focus 
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on a singѴe short and simpѴe proposaѴ is ѴikeѴy to constitute a subŊ
stantiaѴ improvement Őaround eight pages for the project descripŊ
tionőĺ One couѴd aѴso consider whether it wouѴd be heѴpfuѴ to taiѴor 
grant Ѵength more specificaѴѴy to the evaѴuations needed Ősee section 
aboveőĹ when judging primariѴy for researcher quaѴity Őtrack recordőķ 
the appѴication couѴd invoѴve a Ѵong CV and a short project proposaѴķ 
whereas project quaѴityŊbased grant programmes couѴd require a reѴŊ
ativeѴy Ѵong project proposaѴ and a short narrative CV that focuses 
more broadѴy on achievementsĺ

ƔĺƒՊ|ՊWho is reviewingĵ

Most of the eѴeven reviewed funding agencies use a combination 
of paneѴŊbased reviews andņor externaѴ peer reviewers to evaѴuŊ
ate proposaѴs ŐTabѴe Ɠőĺ The two exceptions in our tabѴe are the 
US NIH and Swedenķ which reѴy excѴusiveѴy upon paneѴ reviewsĺ 
There is aѴso variation in the extent that paneѴ compositions useķ 
or excѴudeķ scientists who work in the country whose appѴicants 
are being judgedĺ

How does variation in peerŊreview strategy affect scientific 
quaѴityĵ The standard view is that onѴy externaѴ peer reviewers have 
the speciaѴized knowѴedge needed to truѴy judge the quaѴity of a 
grant appѴicationĸ grant review paneѴ members do not necessariѴy 
possess speciaѴized expertise for a particuѴar proposaѴĺ There is aѴso 
the distinct potentiaѴ for a negative ľinbreedingĿ effect Őiĺeĺķ nepoŊ
tismő that can resuѴt from paneѴs comprised of reviewers from the 
same countryĺ Extensive use of internationaѴ peer review Őor even an 
internationaѴ review paneѴķ eĺgĺķ FinѴandĸ see aѴso OECDķ ƑƏƐѶő is one 
way to minimize any potentiaѴ effects of nepotismĺ This perspective 
thus impѴies that the soѴe use of internaѴ paneѴs for reviewing appѴiŊ
cations is a ѴessŊthanŊoptimaѴ choiceķ at Ѵeast if this paneѴ is ѴargeѴy 
comprised of reviewers from that particuѴar countryĺ The reaѴity isķ 
howeverķ that it is increasingѴy difficuѴt to find enough senior exŊ
pert peer reviewers to review a growing proposaѴ Ѵoadķ meaning that 
many such ľexpertsĿ might in reaѴity often be reѴativeѴy junior scienŊ
tists Ősee aѴso AѴberts et aѴĺķ ƑƏƐƓőĺ These junior scientists may Ѵack 
sufficient breadth of experience of science and the funding context 
to evaѴuate diverse proposaѴsĸ on the other handķ they aѴso might 
invest more time and perhaps perform a more thorough review than 
more experienced scientistsĺ There is aѴso a reasonabѴe concern 
that review confined to oѴder experts might transѴate into narrow 
perspectives that discourage outsideŊtheŊbox thinkingĺ Both more 
junior scientists and paneѴs might benefit from broader and more diŊ
verse perspectivesķ incѴuding the possibiѴity to discuss the proposaѴs 
amongst paneѴ members Ősee Lamontķ ƑƏƏƖőĺ

This is the basis for our concѴusion that a combination of paneѴ 
and externaѴ reviewersķ as now used by most funding agenciesķ 
might indeed Ѵead to the best and fairest possibѴe outcomesĺ It is aѴso 
important to reduce the impact of nepotism via internationaѴ paneѴs 
and peer reviewersŋthis consideration is ѴikeѴy the more important in 
reѴativeѴy smaѴѴ countries with reѴativeѴy few scientistsĺ We do want 
to emphasize one important caveatĹ even within a paneѴķ exceѴѴent 

but risky proposaѴs or integrativeņinterdiscipѴinary proposaѴs might 
have reѴativeѴy Ѵow chances of successķ at Ѵeast if funding itseѴf is 
rigidѴy focused on research feasibiѴity or is structured into funding 
for specific research fieѴdsĺ SeveraѴ studies have shown that whereas 
interdiscipѴinary projects are often encouraged in principѴeķ they 
might be disadvantaged in practice because grant review itseѴf has 
remained ѴargeѴy monodiscipѴinary ŐBromham et aѴĺķ ƑƏƐѵĸ Kwonķ 
SoѴomonķ Youtieķ ş Porterķ ƑƏƐƕőĺ Such an approach to review is 
ѴikeѴy to disproportionateѴy affect interdiscipѴinary projects for sevŊ
eraѴ reasonsķ incѴuding the chaѴѴenges inherent in convincing a narŊ
row review board that a proposaѴ integrating across concepts andņor 
methods is interesting and feasibѴe and that the researchers possess 
necessary expertiseĺ An obvious fix is that the review process itseѴf 
becomes more expѴicitѴy interdiscipѴinary Őeĺgĺķ review across paneѴsőĺ

ƔĺƓՊ|ՊExistence of interviews and rebuttaѴs

There is considerabѴe variation in whether funding agencies incѴude 
interviews andņor rebuttaѴs in their appѴication process ŐTabѴe Ɠőĺ 
RebuttaѴs are short written responses by the appѴicant to the reŊ
viewer assessmentsķ enabѴing the researcher to cѴarify issues and 
expѴain misconceptionsĺ In interviewsķ appѴicants can aѴso do soĸ in 
additionķ paneѴ members are here given an opportunity to ľsepaŊ
rate the wheat from the chaffĺĿ In particuѴarķ asking for more detaiѴ 
can fѴag grandŊsounding but uѴtimateѴy weak appѴication compoŊ
nentsĺ One reaѴ chaѴѴenge posed by interviews is the potentiaѴ for 
bias Ѵinked to researcher characteristics Őeĺgĺķ genderķ ethnicityő or 
personaѴity Őeĺgĺķ favouring more extroverted candidatesőĺ Either 
wayķ the addition of interview or rebuttaѴ components increases 
the peer review and appѴicant preparation Ѵoadĺ Interviews can 
aѴso be costѴy if they require more time and traveѴĸ the Ѵatter aѴso 
generates environmentaѴ impact that couѴd perhaps be avoidedĺ

OnѴy a few funding agencies currentѴy use rebuttaѴs Őeĺgĺķ 
Dutch NWOĸ NERC and BBSRC in the UKķ French ANRķ see aѴso 
TabѴe Ɠőĺ We beѴieve that a weѴѴŊexecuted rebuttaѴ system provides 
a powerfuѴ means of appѴying proposaѴ review in a manner that can 
increase the quaѴity of funded research Őin particuѴar research deŊ
signőĺ In our opinionķ the positive features of rebuttaѴs seem to outŊ
weigh its negative effectsķ especiaѴѴy if the rebuttaѴ is short Őeĺgĺķ 
two pages in the NetherѴandsőĺ In particuѴarķ rebuttaѴs couѴd be an 
important aѴternative in cases where interviews require reѴativeѴy 
Ѵong traveѴ periodsĺ RebuttaѴs aѴso aѴѴow more considered answersķ 
which might permit the researchers to provide a higherŊquaѴity reŊ
sponse to reviewer critiques than an interview might deѴiverĺ

ѵՊ |ՊINCENTIVES FOR MOBILIT Y AND 
DIVERSIT Y

ѵĺƐՊ|ՊMobiѴity

Whereas some funding agencies provide feѴѴowships that cannot 
be used in the home country Őeĺgĺķ SwitzerѴandķ Germanyķ Swedenķ 
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the NetherѴandsőķ thus favouring mobiѴityķ other funding agencies 
excѴusiveѴy fund withinŊcountry feѴѴowships ŐUnited Statesķ Franceķ 
AustraѴiaĸ see TabѴe Ɣőĺ Appropriate mobiѴity ѴikeѴy has positive efŊ
fects on scientific quaѴityĹ breakthrough science is often associŊ
ated with transcendence of discipѴinary or cuѴturaѴ horizonsķ both 
of which can be enhanced through internationaѴ experienceĺ By this 
Ѵogicķ many might argue that scientific breakthroughs require noveѴ 
interactionsĺ Even with respect to the heaѴthy progress of ľnormaѴĿ 
science ŐKuhnķ ƐƖѵƑőķ many scientists and science managers beѴieve 
that young researchers shouѴd buiѴd their career in settings other 
than that of their PhD supervisorĺ Indeedķ severaѴ recent studies deŊ
tected a positive reѴationship between scientific quaѴity and the moŊ
biѴity of scientists within a specific country ŐAdamsķ ƑƏƐƒĸ Sugimoto 
et aѴĺķ ƑƏƐƕĸ Wagner ş Jonkersķ ƑƏƐƕőĺ The takeŊhome message is 
thatķ from a scientific perspectiveķ it thus seems very worthwhiѴe to 
motivate mobiѴityĺ

Despite these overaѴѴ advantagesķ howeverķ an emphasis on moveŊ
ment aѴso poses chaѴѴenges with respect to equityĺ Some individuaѴs 
are more abѴe to moveķ both physicaѴѴy and thematicaѴѴyķ than othersĺ 
A reѴuctance to move might have strong justificationsŌfor exampѴeķ 
a weѴѴŊestabѴished fieѴd project with a high ѴikeѴihood of success asŊ
sociated with continued investmentķ or a Ѵow ѴikeѴihood of empѴoyŊ
ment for scientists with a working partner or famiѴy tiesņdependants 
Őeĺgĺķ schooѴŊage chiѴdrenķ eѴderѴy parentsőĺ Both couѴd pose such chaѴŊ
Ѵenges to mobiѴity that scientific quaѴity might effectiveѴy decreaseĺ 
We therefore suggest that some mobiѴity funding structures shouѴd 
become more fѴexibѴeķ enabѴing a more individuaѴ account of the projŊ
ect and researcher in questionĺ AѴternativeѴyķ funding schemes couѴd 
aѴso support shortŊterm visits across research groupsķ providing inŊ
centives for internationaѴ coѴѴaborations per se Őeĺgĺķ ľmobiѴityĿ credit 
for crossŊnationaѴѴy muѴtiŊauthored articѴesőķ and even reconsider the 
notion that internationaѴ coѴѴaboration for younger schoѴars and reŊ
searchers necessariѴy needs to invoѴve an extended tenure in a difŊ
ferent countryĺ

ѵĺƑՊ|ՊDiversity and equaѴ opportunities

Some programmes or funding agencies expѴicitѴy incorporate stratŊ
egies aimed at increasing diversity and the incѴusion of particuŊ
Ѵar underrepresented groups Ősee TabѴe Ɣőĺ For exampѴeķ there is a 
Discovery Indigenous programme in AustraѴiaķ and some Swiss funds 
are reserved for eastern Europeans ŐPROMYSő and for femaѴe reŊ
searchers ŐPRIMAőĺ There are aѴso funds earmarked for femaѴe reŊ
searchers in the NetherѴands ŐAspasiaķ Athenaőĺ In the UK and at the 
EU ѴeveѴķ there are funds dedicated to enabѴing reŊentry into science 
after a career break ŐWeѴѴcome Trustŝs Research Career ReŊentry 
FeѴѴowshipĸ Marie Curie Reintegration Grantő as weѴѴ as funds to 
faciѴitate managing both famiѴy and work ŐDorothy Hodgkin feѴѴowŊ
shipsőĺ SeveraѴ funding agencies aѴso take parentaѴ Ѵeave into account 
when determining eѴigibiѴity for particuѴar funding programmes 
aimed at junior researchers Őeĺgĺķ NetherѴandsķ ERCķ Norwayő or proŊ
vide an opportunity to expѴain career deveѴopment gaps in grant apŊ
pѴications ŐROPE statementķ AustraѴiaőĺ

These exampѴes of diversity and equityŊfocused initiatives 
are stiѴѴ reѴativeѴy scarceĺ We beѴieve that a continued increase in 
expѴicit consideration for diversity and equaѴity remains importŊ
antķ especiaѴѴy in Ѵight of the muѴtipѴe studies suggesting that the 
ѴikeѴihood of breakthrough research increases when a research 
team harbours a diversity of researchers ŐFreeman ş Huangķ ƑƏƐƓĸ 
PoweѴѴķ ƑƏƐѶőĺ ImportantѴyķ such enhancement of the potentiaѴ 
for breakthrough research onѴy occurs for processes of true inŊ
tegration of perspectives and not for ľrepresentationaѴĿ diversity 
ŐSmithŊDoerrķ AѴegriaķ ş Saccoķ ƑƏƐƕőĺ We thus beѴieve that fundŊ
ing agencies shouѴd increase their investment in funding support 
that is structured to maximize true integration of perspectivesĺ 
The Ѵatter presupposes appropriate consideration for how detaiѴs 
of research organization affect such integration Őeĺgĺķ ensure that 
not aѴѴ femaѴe researchers are junior researchers whereas maѴe reŊ
searchers are seniorőĺ

ƕՊ |ՊSOME RECOMMENDATIONS FOR BEST 
PR AC TICES

EvoѴutionary bioѴogy and other scientific discipѴines face the posiŊ
tive probѴem that there are more exceѴѴent researchersķ with more 
exceѴѴent research ideasķ than can be funded with avaiѴabѴe reŊ
search resourcesĺ Because it seems unѴikeѴy that the avaiѴabѴe ŐnaŊ
tionaѴņgovernmentaѴő resources wiѴѴ increase radicaѴѴy andņor that 
the pooѴ of eѴigibѴe researchers wiѴѴ shrink drasticaѴѴy in the near 
futureķ the research community and associated funding agencies 
have the responsibiѴity to find the ľbestĿ way of aѴѴocating Ѵimited 
resources to achieve the greatest returns in terms of generating 
exceѴѴent science and an effectiveķ engaged and maximaѴѴy proŊ
ductive scientific communityĺ In this paperķ we have presented 
a synthesis of a constructive and iѴѴuminating discussion and coŊ
authorship process regarding which current eѴements of funding 
aѴѴocation might prove most usefuѴĺ These discussions have inŊ
voѴved researchers with different personaѴ historiesķ methodoѴogiŊ
caѴ tooѴboxesķ and countries of origin and empѴoymentĺ We hope 
that our contribution wiѴѴ inspire more research on how researchŊ
ers experience and view current funding poѴiciesĺ UѴtimateѴyķ we 
need systematic and informed discussion regarding which vaѴues 
to emphasize and deemphasizeĺ We can then use this information 
to guide decisions regarding aѴѴocation constraints and broader 
poѴiciesķ with the uѴtimate goaѴ of generating funding poѴicies that 
makes sense to aѴѴ parties invoѴvedĺ

FoѴѴowing this synthesisķ we concѴude with some recommenŊ
dations for best funding practices that shouѴd foster scientific 
quaѴityĸ we have Ѵinked these recommendations to the different eѴŊ
ements of funding that we have scrutinized in our paper ŐTabѴe ѵőĺ 
We reaѴize that our comparative study of crossŊnationaѴ funding 
schemes and their effect on science is Ѵimited by its ѴargeѴy subŊ
jective natureĺ We have reviewed what weķ as a coѴѴective of evoŊ
Ѵutionary bioѴogistsķ encounter when we appѴy for fundingķ and 
we have focused on eѴeven funding agencies with which we have 
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experienceĺ We thus acknowѴedge that our review might not be 
easiѴy extended to aѴѴ fieѴds or funding agenciesĺ The inferences 
that we can make are aѴso Ѵimited by the fact that we confined 
our review to funding agencies from AustraѴiaķ North America and 
Europeĸ it wouѴd be very usefuѴ and interesting for a future anaѴŊ
ysis to extend to a more diverse sampѴeĺ Another reѴevant issue 
that we have not reviewedķ but that deserves considerationķ is the 
degree to which institutionaѴ Őeĺgĺķ internaѴ universityő funding is 
avaiѴabѴe within and across countriesĺ

FinaѴѴyķ we beѴieve that it might be usefuѴ to consider whether 
science wouѴd actuaѴѴy benefit from potentiaѴ optimizationķ and 
resuѴting standardizationķ of funding schemes across nationsĺ One 
potentiaѴ downside of this strategy is that at Ѵeast some of the exŊ
isting diversity in funding schemes might be positive in providing a 
diversity of ľnichesĿ in a gѴobaѴ ľecosystemĿ funding settingķ aѴѴowŊ
ing researchers to find their optimaѴ niche Őiĺeĺķ funding schemeőĺ 
From this perspectiveķ descriptions such as ours of crossŊnation 
variation in funding schemes might prove usefuѴ to individuaѴ reŊ
searchers who have the mobiѴity to move across countriesĺ First 
and foremostķ howeverķ we hope that funders wiѴѴ make use of our 
comparative overview to criticaѴѴy evaѴuate and improve their fundŊ
ing schemesĺ
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TA B L E  ѵ Պ Recommendations for best practices with respect to maximizing scientific quaѴity

Element of funding Recommended best practices

SocietaѴ reѴevance Ŏ Overt emphasis shouѴd be on research approach and design rather than project outcome

TopŊdown vsĺ 
bottomŊup

Ŏ Fund bottomŊup research that aѴso Őwhen appѴicabѴeő integrates science in society aspects
Ŏ Reduce topŊdown constraints

AppѴied vsĺ basic Ŏ Set apart substantiaѴ expѴicit funding for basic science

AѴѴocation of money Ŏ MainѴy smaѴѴ amounts to many researchers
Ŏ Some Ѵarger funds to interdiscipѴinary groups Őeĺgĺķ exceѴѴence centreső

Consortia vsĺ 
individuaѴŊѴed

Ŏ Fund both consortia and individuaѴŊѴed projectsķ which each confer specific and unique benefits

LongŊterm vsĺ 
shortŊterm

Ŏ Fund more ѴongŊterm research
Ŏ Provide checkpoints and foѴѴowŊups

FѴexibiѴity of funding 
schemes

Ŏ Increase fѴexibiѴity in timeķ budgetķ team size with respect to best fit to the research vsĺ meeting infѴexibѴe 
standards

Acceptance rates and 
who appѴies

Ŏ Provide smart demand management schemes Őeĺgĺķ Ѵimit noĺ of appѴicationsņresearcherĸ size and type budgetņreŊ
searcherĸ etcĺő

Ŏ These schemes shouѴd be fieѴdņdomainŊspecific

Whoņwhat is being 
judgedĵ

Ŏ EstabѴish different categoriesĹ eĺgĺķ quaѴity of project for younger researchersĸ quaѴity of researcher for estabѴished 
researchers

Administrative burden Ŏ Reduce and simpѴify
Ŏ TaiѴor Ѵength of grant sections to evaѴuation type needed

Who is reviewing Ŏ PaneѴ and externaѴ experts
Ŏ Invest in the quaѴity of the experts and paneѴĸ reviewers from other countries in most smaѴѴer countries

InterviewsņrebuttaѴs Ŏ More rebuttaѴs in generaѴ

MobiѴity Ŏ Encourage mobiѴity when reasonabѴe
Ŏ Emphasize fѴexibiѴityķ Ѵeaving the possibiѴity to taiѴor to the individuaѴ needs of projectņresearcher

Diversity Ŏ Increase fundsķ and their diversityķ for vuѴnerabѴe groups
Ŏ Within projectsķ demands for diversity shouѴd fit the project rather than attempt to meet preset standards
Ŏ Within projectsķ take into account different hierarchy ѴeveѴs within an organization
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