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Preface

This document is the final deliverable for the study ‘Design and development of an evaluation framework
for NHMRC’ commissioned by the National Health and Medical Research Council (NHMRC) and
conducted by RAND. In this document, we present the results of the study: a review of international
practice in program evaluation to improve fairness, reduce burden, and support innovation and creativity;
an overview of NHMRC’s data and grant management systems; and an evaluation framework and metrics
for NHMRC’s new grant program. The aim of the international practice review is to build an
understanding of the methods and measures available for evaluating against desired outcomes of the new
grant program, and develop an overview of underpinning principles, challenges and how they can be
addressed. The aim of the data and grant management systems consultation is to develop an
understanding of data availability and accessibility for evaluation, and an understanding of the capabilities
of the grant management system currently employed by NHMRC to implement an evaluation
framework. Both of these, along with input from NHMRC, informed the development of the evaluation
framework and metrics proposed.
This work was conducted by RAND Australia. RAND Australia is RAND’s Canberra-based subsidiary
that analyses defence, security, economic, and social issues for Australian clients. With a commitment to
core values of quality and objectivity, RAND Australia combines local research talent with world-class
experts from across RAND’s global presence to solve complex Australian public policy problems.
For further information about RAND and this report, please contact:
Carl Rhodes, Director, RAND Australia
65 Canberra Avenue
Griffith, ACT 2603, Australia
Tel: 02 6232 6972
crhodes@rand.org
or
Susan Guthrie, Research Leader
RAND, Westbrook Centre, Milton Road
Cambridge CB4 1YG, UK
Tel: +44 1223 353329
E-mail: sguthrie@rand.org
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Executive Summary

NHMRC’s new grant program aims to: (i) encourage greater creativity and innovation in research; (ii)
minimise the burden on researchers of application and peer review so that researchers can spend more
time producing high quality research; and (iii) provide opportunities for talented researchers at all career
stages to contribute to the improvement of human health. The aim of this project is to help NHMRC
think about ways to assess and measure the impact of the changes to their restructured grant program
against those three aims. To do this, we have conducted a review of international practice in the program
evaluation landscape for grant funding processes, focusing on the three core aims of NHMRC’s new grant
program; a review of NHMRC’s data and grant management systems and capabilities; and developed an
evaluation framework and metrics that NHMRC can use to monitor the performance of the grant
program against these three aims over time.
Our review of international practice regarding the characterisation and measurement of opportunity
across all career stages,1 burden, and innovation and creativity in the grant funding process demonstrated
that the efforts so far to measure systematically these characteristics by funders have been limited, but
there are some examples on which we can build. We note, in particular, that the majority of the literature
focuses primarily on the application and assessment process whereas burden, bias and conservatism can
emerge as challenges at many wider stages in the development and implementation of a grant funding
scheme. Figure 1 summarises our findings in each of these areas. The results from the review of
international practice are presented in Chapter 2.
Our review suggests that there is a good range of existing data held by NHMRC that can form the basis
of the metrics for assessing the impact of the grant program. The data held in RGMS (and in Sapphire in
the future) is core to this, in particular the Profile and CV data that provide individual level information
over time and links to applications. This will also form the basis of ongoing reporting in the new grant
program, with updates to the comprehensive Profile and CV data providing an ongoing record of the
outcomes of work funded, as well as a resource for future application assessment. A summary of the range
of information available across different sources is presented in Figure 2. The analysis of NHMRC’s data
and grant management systems and capabilities is presented in Chapter 3.
Based on the evidence gathered in the previous tasks, and feedback from NHMRC, we have developed an
evaluation framework and a set of metrics for the evaluation of NHMRC’s new grant program against its

1

Expanded for the review to also take in wider aspects of fairness and equality of opportunity.
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aims. The evaluation framework and metrics for the new grant program are presented in Figure 3. The
analysis pertaining to the development of this framework and metrics is presented in Chapter 4. More
detail on the metrics proposed can be found in Table 4.3. Key considerations regarding the
implementation of this framework and the limitations of our analysis are set out in Chapter 5.
Figure 1: Summary of evidence from the literature on opportunities across career stages, burden,
innovation and creativity and fairness
Criterion

Definition and scope

Strength of the evidence

Opportunities
across career
stages and
fairness

Bias can occur in relation to
career stage and in other
ways – for example, relating
to applicant characteristics
(e.g. gender, ethnicity);
research field; institution;
and reviewer characteristics.

Mixed evidence on the
fairness of many peer
review systems. Large but
mixed literature on gender
bias. Reasonable evidence
of cronyism.

Burden

Burden
can
be
characterised in terms of
where
the
burden
is
experienced
–
by
applicants, reviewers, the
funding agency, and by
institutions, with the burden
on the research sector being
of particular concern.
Definition is challenging:
can be based on expert
review, level of preliminary
results required, or in terms
of the outcomes of the
research.

Strong evidence of burden
and falling success rates,
which increase burden to
success ratio. Majority of
burden
falls
on
the
applicants and reviewers
and
it
is
significant
(estimates in range of 10–
40 days).
Good evidence that peer
review
processes
are
conservative,
and
indications that low success
rates for applications may
exacerbate this.

Innovation
and
creativity

Key measurement approaches
identified in the literature
- Statistical evaluation of funding
data
- Bibliometrics
- Text mining and analysis
- Longitudinal
- Experimental randomisation of
characteristics to test for differences
in outcomes
- Post-submission survey of applicants
- Real-time recording of time spent by
applicants during application
process
- Survey of funders and reviewers

- Disagreement between reviewer
scores
- Analysis of keywords and fields of
publication for novelty for that
researcher, or novel combinations of
fields in the literature
- Formal assessment criterion on
innovation
- Changes in research agenda after
funding awarded

Figure 2: Mapping of data held by NHMRC. Cells highlighted in light green indicate data held
Profile and
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Figure 3: Evaluation framework with metrics mapped to the stages of the grant application process and the core aims of the new grant program.
Coloured text indicates elements that apply to specific schemes: blue text for Synergy Grants, green for Ideas Grants and orange for Strategic and
Leveraging Grants. More forward-looking metrics that may be implemented in the future are italicised.
Application process

Framework

Applications received from
diverse range of researchers
by discipline, career stage
and demographics
Opportunities available
across career stages,
including early career
researchers

1. Application rate by
career stage, FOR and
researcher category as well
as other demographics (e.g.
gender)*

Metrics

Provide opportunities for talented researchers at all career stages

Calls provide opportunities
for all biomedical and
health research fields and
career stages

2. Proportion of applicants
who have never previously
applied for an award

Review process

Award and feedback

Panel and reviewers provide a
representative and diverse mix of
perspectives

Funding awarded is spread across
different groups and populations,
particularly by career stage

Review criteria and processes do not
disadvantage particular groups of
applicants

Useful, unbiased feedback is
provided to applicants

Administration of awards
Grantee variations are
accessed by all as needed
All requesting variations to
their grants are given equal
access to them

Wider outcomes
A diverse range of researchers are
supported across biomedical research
in Australia
Promising early career researchers
across all demographics and
disciplines are supported

Career disruptions taken into account
fairly
Different career stages assessed fairly
overall, and in terms of track record
specifically
Team diversity used to support a range of
researchers
3. Peer review panel composition by
career stage and other demographic and
disciplinary factors
4. Scores achieved across different
criteria by career stage and other
demographic and disciplinary factors*
5. Track record score relative to whether
the applicant has listed a Career
Disruption
6. Composition of Synergy/Ideas teams
by discipline and demographics,
particularly career stage

7. Percentage of MREA funding
awarded by career stage
8. Success rate by career stage and
other factors such as career
disruption, BRA, FoR, geographic
location, gender, and Aboriginal and
Torres Strait Islander descent
researchers*
9. Proportion of awards (by volume
and value) made to new applicants
and to new awardees
10. Perceptions of applicants on
process and feedback

12. Demographic analysis
of the number and types of
variations requested*
13. Demographic analysis
of the proportion of grantee
variations awarded*

14. Quality and diversity of
biomedical and health research in
Australia:
- Demographic and disciplinary
diversity in profile and CV of ‘active’
researchers
- Bibliometric analysis of quality and
diversity nationally
- Qualitative analysis of the quality of
research (e.g. through case studies)
15. Longitudinal analysis of
applicant’s grant awards and career
progression

11. Text analysis of feedback

*Note for these metrics we suggest analysis should include statistical significance testing to assess whether differences between populations are meaningful.
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Framework

Fewer applications received
Time taken on applications is
proportionate to funding to be
awarded

Review process

Award and feedback

Review process is efficient for
reviewers and panels members

Success rates match internal
and wider benchmarks

Internal administration time and costs
are not increasing

Useful feedback is provided to
both successful and unsuccessful
applicants

Structure and timing of calls does
not cause excessive burden

Administration of awards

Wider outcomes

Grantee variation processes,
financial acquittals and end
of grant reporting are
efficient

Overall proportion of researcher time
spent preparing and reviewing
applications is not increasing
Overall administrative costs for
funding schemes match internal and
wider benchmarks

Applicants are applying for fewer
awards
16. Number of applications received 20. Hours of peer reviewer time per
per funding round
application (including hours on
meetings and hours spent individually
17. Time taken by applicants to
reviewing applications)
prepare applications
Metrics

Minimise the burden on researchers of application and peer review

Application process

24. Success rates
25. Perceptions of applicants on
feedback received

18. Number of days between 21. Average number of applications
assessed by each peer reviewer and
NHMRC application deadlines
frequency of their participation
19. Number of applications per
22. Average time from submission of
round per applicant
applications to notification of funding

26. Time spent by researchers
and institutions preparing
grantee variation
applications, financial
acquittals and end of grant
reports
27. Hours of internal
administration time and total
administrative costs

23. Proportion of data fields in
NHMRC’s granting system used by
peer reviewers (by dwell time in the
online portal, or by survey)

vii

28. Mean and median number of
hours spent by researchers preparing
and reviewing grants
29. Success to burden ratio - how
many hours are spent per $ funding
committed?

Framework
Metrics

Encourage greater creativity and innovation in research

Application process
Funding opportunities for novel work
outside of conventional areas
available
Criteria and application processes
do not drive conservatism

Review process

Award and feedback

Differences in opinion in reviews
considered carefully and valued

Innovative and creative research
supported across the portfolio

Innovation and creativity criterion
evaluated fairly and separately from
other criteria

Innovation and creativity evaluated
scores linked to award decision

Administration of awards

Wider outcomes

End of grant reporting indicates
innovative research has been
conducted

Innovative research outcomes

40. Text analysis of final grant
reports for innovation and
creativity

41. Measures of
commercialisation (e.g. number
of patents, number of spin outs
created, income from IP, number
of licence agreements, amount
of industry co-funding)

New or expanded areas of
research or cross-disciplinary
work

Synergy stream supporting
multidisciplinary teams

30. Number of applications
received with novel FoR
combinations

34. Reviewer (dis)agreement at
different stages of the process and
alignment with final scores

31. Diversity of research fields of
literature cited in applications

35. Correlation between innovation
and creativity score and other scores
or researcher characteristics

32. Analysis of innovation and
creativity of applications based on
analysis of key words and text
mining of applications (e.g. impact
case studies)
33. Proportion of funding calls (by
volume and value) that are assessed
based on innovation and creativity

36. Number of FOR covered by
Synergy team

37. Importance of key grant-specific
sub-scores to obtaining funding
38. Text mining of reviewer
feedback for terms related to
innovation
39. Analysis of composition of entire
grant portfolio
- By novel FoR combinations and
diversity of collaborations
- By text mining of titles/abstracts for
terms related to innovation and
creativity
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42. Bibliometric measures of
innovation, including
collaboration, interdisciplinarity
index, and analysis of novelty of
keywords and citing journals
43. Qualitative analysis of the
range and nature of wider
innovative outcomes (including
development and
implementation of novel
interventions including new
biomedical tools, compounds,
therapies, improvements to
processes and services)
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1. Introduction

1.1. Background
NHMRC is the Australian Government’s primary health and medical research funding agency, investing
in research across four main areas of health and medical research: Basic Science, Clinical Medicine and
Science, Public Health, and Health Services Research.2 NHMRC administers the Medical Research
Endowment Account (MREA) aimed at providing support to institutions and people engaged in medical
research as well as encouraging training and capacity building.
Until recently, expenditure of the MREA was spread across a variety of grant schemes, including Project
Grants, Program Grants, Development Grants, Partnership Projects, Centres of Research Excellence, and
Targeted Calls for Research. MREA funding was also directed at scholarships and fellowships, and
collaborative schemes with international partners.
Feedback from the research community revealed that the work required to prepare and evaluate unfunded
grant applications was becoming increasingly burdensome, with many early career researchers discouraged
from exploring new avenues of research and many even becoming discouraged from pursuing a career in
research (NHMRC, 2015). This reflects wider international trends. Over the past years there has been a
funding crisis for biomedical research, not just in Australia, but internationally, partly due to an increase
in the number of researchers. This has led to a decline in success rates for applications (De Vrieze, 2017;
Schroter, Groves and Højgaard, 2010; Snell, 2015) and an increase in conservatism in all aspects of the
peer review and funding application process (Guthrie, Ghiga and Wooding, 2018).
In 2016, NHMRC conducted a review of the grant program with the aim of determining whether the
funding schemes of NHMRC could be restructured to optimise the public investment in health and
medical research (NHMRC, 2016). This review led to restructuring NHMRC’s grant program, with
changes aimed at encouraging greater creativity and innovation in research, minimising burden on
researchers and peer reviewers, and providing opportunities for talented researchers at all stages in their
career. On 25 May 2017, the Minister for Health announced a new grant program,3 which will be guided
by a number of principles (namely excellence, equity, transparency, simplicity and ‘protecting NHMRC’s

2

As of 14 January 2019: https://nhmrc.gov.au/about-us/publications/australian-standard-research-classificationsand-research-keywords-and-phrases

3

As of 14 January 2019: https://nhmrc.gov.au/about-us/news-centre/announcement-nhmrcs-grant-program
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current investment by honouring existing grants’4) including the seven key principles of the
Commonwealth Grants Rules and Guidelines.5
The new program comprises four funding streams, summarised in Table 1.1:


Investigator Grants will integrate all current NHMRC fellowship schemes into one scheme aimed
at providing funding to high-performing researchers at all career stages. Investigator Grants will
provide researchers with a contribution to their salary and a research support package for five
years. Investigator Grants will consist of two categories (Emerging Leadership and Leadership)
and will offer five levels of salary support and six tiers of research support package.6



Synergy Grants are aimed at enabling outstanding multi-disciplinary research teams to work
together to solve major questions that cannot be answered by a single investigator and will
provide a fixed amount of $5 million over five years. Synergy Grants may be held concurrently
with Investigator Grants, Ideas Grants or Strategic and Leveraging Grants, and will support direct
research costs.7



Ideas Grants are aimed at supporting innovative and creative research projects of investigators at
all career stages in any area of health and medical research, including discovery and
implementation. Any one investigator may hold up to two Ideas Grants, and funding will
support direct research costs.8



Strategic and Leveraging Grants include a variety of grant schemes from the current grant program
aimed at addressing strategic and national priorities, including Targeted Calls for Research,
international collaborative schemes, Centres of Research Excellence, Development Grants,
Partnerships for Better Health, Infrastructure funding, Post-graduate scholarships, and other
strategic initiatives.9 NHMRC will further introduce a new funding scheme for Clinical Trials
and Cohort Studies within this category.

Individuals can hold a maximum number of grants simultaneously, with the following exceptions and
considerations: (1) individuals may apply for an Investigator Grant together with an Ideas Grant, but will
only be awarded the Investigator Grant if successful at both, (2) individuals can hold two Ideas Grants
and apply and receive an Investigator Grant, but their funding from the Investigator Grant will be
discounted until the Ideas Grants have been completed, and (3) individuals can hold two Ideas Grants
and a Synergy Grant.

4

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/overview

5

As of 14 January 2019: https://www.finance.gov.au/resource-management/grants/

6

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/investigator-grants

7

As of 19 October: https://nhmrc.gov.au/funding/new-grant-program/synergy-grants

8

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/ideas-grants

9

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/strategic-and-leveraging-grants
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Table 1.1: Overview of NHMRC’s restructured grant program10
Grant type

Investigator Grants

Synergy Grants

Ideas Grants

Strategic and
Leveraging Grants

Purpose

To support the
research of
outstanding
investigators at all
career stages

To support outstanding
multidisciplinary teams
of investigators to work
together to answer
major questions that
cannot be answered by
a single investigator

To support focused
innovative research
projects addressing
a specific question

To support research that
addresses identified
national priorities

Duration

5 years

5 years

Up to 5 years

Varies with scheme

Number of
chief
investigators

1

4–10

1–10

Dependent on
individual scheme

Funding

Research support
package (RSP) plus
optional salary
support

Grant of a set budget
($5 million)

Based on the
requested budget for
research support

Dependent on
individual scheme

Maximum
number of
applications
allowed per
round

1

1

2

Not capped relative to
Investigator, Synergy
and Ideas Grants.
Dependent on
individual scheme.

Maximum
number of
each grant
type that can
be held

1

1

2

Not capped relative to
Investigator, Synergy
and Ideas Grants.
Dependent on
individual scheme.

Indicative
proportion of
all funding

40%

5%

25%

30%

Peer review
assessment
criteria and
weighting

Track record (70%);
knowledge gain
(30%).

Track record (40%);
knowledge gain (30%);
synergy of the team
(30%)

Research quality
(35%); Innovation
and creativity
(25%); Significance
(20%); Feasibility
(20%).

Varies with scheme

NHMRC ensures the excellence of the projects it funds through its peer review system.11 The Australian
Code for the Responsible Conduct of Research12 defines peer review as ‘the impartial and independent

10

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/overview

11

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/peer-review

12

As of 14 January 2019: https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conductresearch-2018
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assessment of research by others working in the same or a related field’. In the grant application process
this involves the assessment of the scientific or technical merit of proposals by individuals with knowledge
and expertise equivalent to that of the individuals whose applications they are reviewing. NHMRC’s
Principles of Peer Review13 are fairness, transparency, independence, appropriateness and balance, research
community participation, confidentiality, impartiality, and quality and excellence.
Grants funded by NHMRC are offered in accordance with a standard Funding Agreement between
NHMRC and the Administering Institution.14

1.2. Study objectives
As NHMRC looks to develop and transition to its new grant program, it will be important to learn from
experience and build on the successes, and address any weaknesses of the program to date. With this in
mind, the primary aim of this project was to design and develop an evaluation framework to assist with
the transition and implementation of NHMRC’s new grant program. The restructured grant program
aims to: (i) ‘encourage greater creativity and innovation in research’; (ii) ‘provide opportunities for
talented researchers at all career stages to contribute to the improvement of human health’; and (iii)
‘minimise the burden on researchers of application and peer review so that researchers can spend more
time producing high-quality research’.15 Specifically, the aim of this project was to help NHMRC think
about ways to assess and measure the impact of the changes to their restructured grant program against
those three aims in the following stages:16


Review international practice in the measurement of opportunity across all career stages and fairness,
burden, and creativity and innovation.



Review NHMRC’s existing data collection and grant management systems.



Develop an evaluation framework with metrics for NHMRC to be able to assess the effects of the new
grant program.

1.3. Methods
In line with the final project plan, the objectives of this study have been addressed through the six main
tasks summarised in Figure 1.1 below. Details of the methodology are provided in Annex A.

13

As of 14 January 2019: https://nhmrc.gov.au/about-us/publications/principles-peer-review

14

As of 14 January 2019: https://nhmrc.gov.au/funding/manage-your-funding/funding-agreement-and-deedsagreement
15

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/overview

16

We have focused on the goals and impact of the new grant program (e.g. how the new grant program could
change the distribution of funding in the sector). We have not undertaken an evaluation of the impact of NHMRC
on medical research.
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Figure 1.1: Summary of study tasks and sub-tasks

1.4. Structure of the report
This report is structured as follows:


In Chapter 2 we describe the results of our review of international practice in the program
evaluation landscape, focusing on the three core aims of NHMRC’s new grant program.



In Chapter 3, we describe the results of our review of NHMRC’s data and grant management
systems and capabilities.



In Chapter 4, we present an evaluation framework and metrics for NHMRC drawing on the
learning from the previous two chapters.



In Chapter 5, we set out considerations in the implementation of these metrics and describe key
limitations and caveats of the work conducted.



Finally, in the annexes, we provide a detailed description of the methodology, and supplementary
material associated with the methods (e.g. interview and focus group protocols).

5

2. Results from review of international practice

In this chapter, we describe the results of our review of international practice in the program evaluation
landscape, focusing on the three core aims of NHMRC’s new grant program. However, as well as
capturing evidence on ways to measure equality of opportunity across career stages, this area was expanded
to capture fairness and equality of opportunity in a broader sense rather than just by career stage.
Therefore, our review consists of the following sections:


First, we describe the results of the review of international practice on improving opportunity
across all career stages and fairness in the different stages of the grant application process and
ways and means to measure this.



Second, we describe the results of the review of international practice on reducing burden in the
different stages of the grant application process and ways and means to measure this.



Third, we describe the results of the review of international practice on promoting innovation
and creativity in research and ways and means to measure this.

2.1. Fairness
In this section, we review the concept of ‘fairness’ in relation to funding schemes, by which we mean fair
and equitable treatment of all applicants and awardees in the way in which funding processes are set up
and administered enabling equality of opportunity by career stage and across other characteristics. We
introduce the concept of fairness and areas in which biases can emerge, review sources of bias and ways in
which bias has been measured in this context, and then explore ways of improving fairness in the funding
of research.

2.1.1. The concept of fairness in the funding process
Robustness of procedure and efficiency of funding distribution are the two pillars supporting the
legitimacy of peer review (Gurwitz, Milanesi and Koenig, 2014), which has been described as a
cornerstone of the scientific method (Tomkins, Zhang and Heavlin, 2017) and the backbone of modern
science (Tamblyn, Girard, Qian and Hanley, 2018). A robust peer review process must be fair and
objective in the distribution of grants. However, an increasing number of studies suggest that systematic
bias occurs in a range of forms across grant peer review processes. Bias can unfairly confer an advantage or
disadvantage to a subset of applicants, undermining the robustness of the peer review process.
Furthermore, in some operating grant systems it has been shown that there is bias of sufficient magnitude
to change application outcomes (Tamblyn et al., 2018). As grant programs become more competitive –

6
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and success rates decrease – they become more susceptible to bias, as ever smaller effects can influence the
funding outcome.
Bias can occur in relation to the applicant’s characteristics (Hayden, 2015; Guglielmi, 2018; Kaatz et al.,
2016; Magua et al., 2017; Van Der Lee, Ellemers and Fiske, 2015), career stage (Azoulay, Graff Zivin and
Manso, 2013; Daniels, 2015), research field (Bromham, Dinnage and Hua, 2016; Luukkonen, 2012),
and institution (Murray et al., 2016). The primary point in the application process where such biases have
been examined is during peer review. However, bias can occur along the entire grant application process,
from program design to funding distribution. For example, grant programs focusing on an applicant’s
track record have been identified as particularly susceptible to gender biases (Kaatz et al., 2016).
Additionally, study has shown that gendered language in grant calls, application information and
evaluation instructions can favour male applicants (Van Der Lee et al., 2015).
Reviewers can themselves be sources of bias, for instance due to their intellectual closeness to an
application (Gallo, Sullivan and Glisson, 2016), anchoring bias (Sattler, McKnight, Naney and Mathis,
2015), or cronyism (Jang, Doh, Kang and Han, 2017). Additionally, financial or non-financial conflicts
of interest are potentially extreme forms of bias that are primarily avoided through self-identification and
disclosure (Abdoul et al., 2012). The formation of a panel is also subject to bias, which is compounded by
the challenge of finding sufficient panellists.

2.1.2. Opportunity across all career stages in the new NHMRC grant program
NHMRC aims to provide funding based on ‘rigorous peer review of applications to ensure transparency,
probity and fairness’.17 This aim is reflected in some of the guiding principles for the recent restructuring
of NHMRC’s funding allocation programs. In particular, the principle of equity aims to ‘provide
opportunities across all four broad research areas; provide opportunities for talented researchers at all
career stages, with different career trajectories and in different research settings; seek to minimise both
disadvantage and selective advantage; and avoid tailoring policies to exceptions’. 18
These principles sitting under the overarching aim of the restructured grant program19 fall into the
domain of ensuring fairness in the grant allocation process. As part of the grant restructuring process,
NHMRC has specifically sought to provide opportunities for talented researchers at all career stages and
to improve the fairness of funding allocation by:


Creating an Ideas funding stream to provide opportunities for researchers at all career stages with
creative and innovative research ideas.



Creating an Investigator funding stream to support researchers at all career stages, providing
salary and research support.



Incorporating team diversity as a core component of the Synergy Grant scheme.

17

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/overview

18

As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/overview

19

In particular, the aim ‘to provide opportunities for talented researchers at all career stages to contribute to the
improvement of human health’. As of 14 January 2019: https://nhmrc.gov.au/funding/new-grant-program/overview
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Stating that while track record is a core component of peer review in the Investigator and Synergy
grant streams, ‘relative to opportunity’ will be taken into account.



Actively seeking to evaluate the fairness of their new grant streams through commissioning a
project to develop an evaluation framework, focusing on ensuring fairness, reducing burden and
increasing creativity and innovation.

2.1.3. Measuring fairness
While there are an increasing number of studies examining bias in grant peer review, there is still deemed
to be a lack of comparable, quantitative studies in the area (Bromham et al., 2016; Gurwitz et al., 2014;
Guthrie et al., 2018). The main body of work has been performed by analysing historic data made
available by funding agencies to academic researchers, though funding bodies themselves have undertaken
work in the area (DFG, 2016; Ranga, Gupta and Etzkowitz, 2012). A challenge in identifying and
evaluating sources of bias is the lack of generalisability of findings, as funding programs have highly
variable structures and funding bodies collect and make available different datasets.
Applicant characteristics

Applicant characteristics collected during grant application processes may include gender, age, race,
ethnicity and nationality. While reviewers do not usually see information about all characteristics, for
instance race and ethnicity (Erickson, 2011), it may be apparent due to name, affiliation or prior
knowledge.
Gender bias has been the primary area of study within applicant characteristics, perhaps having gained
significant visibility in an early study that used six measures of productivity to show that females needed
to be 2.5-fold more productive to achieve the same scores as males in the Swedish Medical Research
Council’s peer review process (Wennerås and Wold, 1997). Since then, gender bias has been explored in
several different countries.


The study measured productivity in six ways: total number of publications; number of first
author publications; a summed journal impact factor for total and first author publications;
and the number of citations for all papers and first author papers. Males and females with the
same productivity scores were found to receive competency scores differing by up to 0.4, or
14 per cent.



More recently, researchers funded by The Netherlands Organisation for Scientific Research
(NWO) examined 2,823 applications between 2010 and 2012 from early career scientists
(Van Der Lee et al., 2015). By analysing gender as a statistical predictor of funding rate and
examining the success rate throughout the process (application, pre-selection, interview,
award), the authors showed that there was a gender disparity with males receiving higher
scores in ‘quality of researcher’ evaluations but not ‘quality of proposal’ evaluations,
particularly in disciplines with equal gender distribution among applicants. The authors
suggest that the use of gendered language (e.g. ‘he’ rather than ‘applicant’ or ‘s/he’) may play
a role in favouring male applicants.



In the United States, the National Institutes of Health (NIH) is the primary mechanism for
distributing funding through administration of Research Project (R01) grants. In 2016, a
8
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study showed that this grant program exhibits gender bias, though notably only for Type 2
renewal applications20 that have a greater focus on track record, despite alterations in 2009 to
the peer review system aiming to address the issue (Kaatz et al., 2016). The authors analysed
739 critiques of both funded and unfunded applications, using text analysis (with the word
categories ability, achievement, agentic, negative evaluation, positive evaluation, research and
standout adjectives) and regression models. The study found that reviewers gave worse scores
to female applicants even though they used standout adjectives in more of their critiques. A
second piece of work from the same authors employed more state-of-the art text mining
algorithms to discover linguistic patterns in the critiques (Malikireddy et al., 2017). The
algorithms showed that male investigators were described in terms of leadership and personal
achievement (‘leaders’; ‘pioneers’; ‘highly significant research’) while females were described
in terms of their working environments and ‘expertise’—potentially suggesting an implicit
bias where reviewers more easily view males as scientific leaders, which is a criterion of several
grant funding programs.


In a longitudinal study, researchers followed the careers of an elite cohort of PhDs who
started postdoctoral fellowships between 1992 and 1994 (Levitt, 2010). The study found that
16 years after the fellowships, although 9 per cent of males had stopped working in a
scientific field, compared with 28 per cent of females, there was no significant difference in
the fractions obtaining associate or full professorships. However, females whose mentors had
an h-index in the top quartile were almost three times more likely to receive grant funding –
males’ success had no such correlation with their mentors’ publication record.



In a Canadian Institutes of Health Research (CIHR) funded study, researchers evaluated all
grant applications submitted to CIHR in the years 2012–2014 (Tamblyn et al., 2018).
Descriptive statistics were used to summarise grant applications, along with applicant and
reviewer characteristics. The dataset was then interrogated with a range of statistical
approaches (2-tailed F-test, Wald χ2 test), which showed that higher scores were associated
with having previously obtained funding and the applicant’s h-index and lower scores with
applicants who were female or working in the applied sciences.

Some funding agencies do not detect gender bias in their grant programs. The Austrian Science Fund
(ASF) performed an analysis of 8,496 research proposals from the years 1999–2009 using a multilevel
regression model, and did not find a statistically significant association between application outcome and
gender (Mutz, Bornmann and Daniel, 2012). Meta-analyses of gender bias have reported on both sides of
the debate, with claims that applicant gender has little (Ceci and Williams, 2011) or substantial
(Bornmann, Mutz and Daniel, 2007) effect on receiving grants.

20

There are multiple types of R01 grant applications. Type 1 (‘new’) is defined as a ‘request for support of a project
that has not yet been funded’ and Type 2 (‘renewal’) is defined as a ‘request for additional funding for a period
subsequent to that provided by a current award’. Definitions are taken from an NIH information sheet titled
‘Deciphering NIH Application/Grant Numbers’, which as of 14 January 2019 is available at:
era.nih.gov/sites/default/files/Deciphering_NIH_Application.pdf
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Exploration in relation to racial bias has also been performed, though there is a smaller body of work than
on gender bias. In 2011 researchers funded by the NIH showed that black applicants were ten percentage
points less likely to obtain R01 funding than their white peers, after extensively controlling for external
factors (educational background, country of origin, training, previous research awards, publication record
and employer characteristics) (Ginther et al., 2011). A funding gap between white/mixed-race
applications and minority applicants has been a persistent feature of NIH grant funding between 1985
and 2013 (Check Hayden, 2015). According to a preprint article from mid-2018, racial bias in the NIH
system may have diminished (Forscher, Cox, Brauer and Devine, 2018). The researchers report on an
experiment where 48 NIH R01 proposals were modified to contain white male, white female, black male
and black female names before being sent for review by 412 scientists. The authors found no evidence – at
the level of ‘pragmatic importance’ – of white male names receiving better evaluations than any other
group; however, they note there may be bias present at other stages of the granting process.
Career stage

Career stage is another potential source of bias in the peer review process. An ageing population of
researchers may cause problems because it may crowd-out early-career researchers from funding, thus
preventing them from establishing their careers, and it is thought that scientific creativity peaks at a
relatively early point (Blau and Weinberg, 2017). In the United States, the average career age of new NIH
grantees, defined as years elapsed since award of the highest doctoral degree, increased dramatically
between 1965 and 2005, rising from 7.25 years to 12.8 years (Azoulay et al., 2013). The cause of the shift
is uncertain, and may be primarily due to a changing research environment rather than bias at the peer
review stage. Proposed theories include an increased burden of knowledge due to an expanding scientific
frontier; the use of post-doctoral positions as a ‘holding tank’ for cheap, skilled labour; and the move to
awarding grants as prizes for substantial preliminary results rather than to fund new research (Azoulay et
al., 2013).
The use of ‘one size fits all’ metrics, such as the h-index, may bias against early career researchers (Gaster
and Gaster, 2012). Because the h-index improves with the number of cited publications and citations per
publication, the metric tends to increase with the number of years a researcher spends in academia.
Accordingly, early-career researchers will be discriminated against if such indicators form part of grant
application processes. However, if used to compare within early career stage applicants from the same
field, the h-index appears to have some merit. For example, a study involving 414 applicants (64 approved
and 350 rejected) to a post-doctoral fellowship program between 1990 and 1995, found that the average
h-index for successful applicants was consistently higher than for non-successful applicants (Bornmann &
Daniel, 2005).
Measuring bias regarding career stage is problematic due to the challenges associated with defining career
stage. Career age – the years elapsed since award of the highest doctoral degree – is one commonly used
description (Azoulay et al., 2013). While this approach is suitable for identifying strong trends, such as
the near doubling of career age of new NIH grantees discussed above, it does not take into account factors
such as teaching commitments, changing research topics, clinical work or career breaks (e.g. family
commitments). Employing career stage to group applicants for comparison may penalise scientists who
undertake a heavy teaching load, have clinical commitments or have experienced other career disruptions
10
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(Spaan, 2010). There are other approaches to defining career stage, for example focusing on necessary
competences rather than time elapsed. The European Framework for Research Careers has four stages –
first stage researcher, recognised researcher, established researcher and leading researcher – and provides a
classification system that is independent of career path or sector (EC-DGRI, 2011).
Research field

There may be biases between research fields and also against research that falls between, or combines,
those fields. While interdisciplinary research is often considered fertile ground for innovation, there is a
belief among researchers that interdisciplinary proposals are less likely to receive funding (Bromham et al.,
2016). Defining and identifying interdisciplinary research is a challenge that has hindered the evaluation
of this potentially damaging belief. A recent study sought to address this challenge by developing a
biodiversity metric – the interdisciplinary distance (IDD) metric – to capture the relative representation of
different research fields and the distance between them (Bromham et al., 2016). Using data from 18,476
proposals submitted to the Australian Research Council’s Discovery Program over a five-year period, the
authors found that the greater the degree of interdisciplinarity, the lower to probability of an application
being funded.
Further, the bibliometric data that are commonly used in evaluation of research and grant applications
may create biases related to research field. As recommended in the San Francisco Declaration on Research
Assessment, citation counts are typically normalised by research field based on the classification of
journals into one or several subject categories (Cagan, 2013). However, this approach has limitations
relating to multidisciplinary journals and highly specialised fields of research (Bornmann, Mutz, Neuhaus
and Daniel, 2008). As such, the improper use of bibliometrics as an evaluation tool could disadvantage
researchers in certain fields.
Institution

There is also some evidence that characteristics of the institution may be a source of bias in the grant
application process. For example, a 2016 study of Canada’s Natural Sciences and Engineering Research
Council (NSERC) Discovery Grant program found that funding success and quantity were consistently
lower for applicants from small institutions, and that this finding persisted across all levels of applicant
experience as well as three different scoring criteria (Murray et al., 2016). The authors analysed 13,526
proposal review scores, using logistical regression to determine patterns of funding success and developing
a forecasting model that was parameterised using the dataset. The authors note that some differences
between institutions may be due to differences in merit and differences in research environments; they
recommend that more needs to be done to ensure funds are distributed appropriately and without bias.
Reviewers

As grant funding schemes become more competitive, they are at risk of becoming more sensitive to
reviewer biases. Reviewers may have overt or implicit biases that can affect their scoring of grant
proposals, some of which are noted above. Here, we explore literature that looks at the role that
characteristics of reviewers can play in causing bias. The level of expertise that reviewers have relating to
an application can affect their evaluations, with studies finding both advantageous and disadvantageous
effects. Li, 2017 examined this issue by constructing and analysing a dataset of almost 100,000
11
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applications evaluated in over 2,000 meetings (Li, 2017). The study found an applicant was more likely to
receive funding – by 2.2 per cent, the equivalent of one-quarter of the standard deviation – if evaluated by
an intellectually closer reviewer as measured by the number of permanent reviewers who had cited the
applicant’s work in the five years prior to the meeting. Conversely, another study found that reviewers
with more expertise in an applicant’s field, as measured by a self-assessment of their level of expertise
relating to an application, were harsher in their evaluations (Gallo et al., 2016).
The characteristics of reviewers have also been shown to affect their evaluations. Jayasinghe, Marsh and
Bond have published several studies based on collaboration with the Australian Research Council (Marsh,
Jayasinghe and Bond, 2008) exploring the peer review of grant applications. One finding was that the
nationality of peer reviewers affected the ratings they gave, with Australian reviewers scoring similarly to
European reviewers, but harsher than those from other countries and specifically North America. The
authors were unable to determine if the cause was awareness that Australian reviewers were likely
competing with applicants for funding, or purely a result of different nationalities.
Even in the absence of bias, reviewers may not always agree on the quality of a proposal. The concept of
inter-rater reliability – the degree of agreement among raters – is central to peer-review, yet has not been
thoroughly examined in this context (Clarke, Herbert, Graves and Barnett, 2016). Three studies over the
last half century have shown quite consistent levels of disagreement between reviewers, ranging from 24–
35 per cent disagreement (Cole, Cole and Simon, 1981; Fogelholm et al., 2012; Hodgson, 1997). A more
recent randomised trial study considered 60 applications to NHMRC’s Early Career Fellowship program,
which were duplicated by NHMRC secretariat and reviewed by two grant panels (Clarke et al., 2016).
The study found inter-rater reliability to be 83 per cent, which is comparable to the previous studies. The
authors suggest that the slight reduction in disagreement may be due to the nature of early career
applications or differences in the scoring and assessment criteria.

Summary of measurement approaches
Fairness in the grant application process has been measured in a variety of ways. Table 2.1 lists the
measurement approaches employed in the literature, indicates which areas of potential bias were explored
and provides key references.
Table 2.1: Summary of approaches taken to measure the fairness of grant funding programs
Measurement approach

Area of potential bias investigated


Gender (Kaatz et al., 2016; Mutz et al., 2012;
Tamblyn et al., 2018; Van Der Lee et al., 2015)

Statistical evaluation of funding data

Bibliometrics



Field of Research (Tamblyn et al., 2018)



Ethnicity (Ginther et al., 2011)



Institution size (Murray et al., 2016)



Reviewer expertise (Gallo et al., 2016; Li, 2017)



Reviewer social environment (Marsh et al., 2008)



Gender (Tamblyn et al., 2018; Wennerås and Wold,
1997)



Career stage (Bornmann and Daniel, 2005; Gaster
and Gaster, 2012)
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Measurement approach
Text mining and analysis

Area of potential bias investigated


Gender (Kaatz, Magua, Zimmerman and Carnes,
2015; Malikireddy et al., 2017)

Longitudinal



Gender (Levitt, 2010)

Experimental randomisation



Ethnicity (Forscher et al., 2018)

New metrics



Field of research (Bromham et al., 2016)

2.1.4. Strategies for increasing fairness and equality of opportunity
As the research community has gained an increasing awareness of bias, steps have been taken to develop
fairer processes and programs. Below, we describe some of the current and potential strategies that
funding agencies could employ to reduce bias and increase fairness.
Many funders now have targeted grant streams to support applicants who were found to be disadvantaged
by biases in peer review or program structure, such as early career researchers. For example, the NIH K02
Independent Research Scientist Development Award, the Medical Research Council (MRC) New
Investigator Research Grant, and the European Research Council (ERC) Starting Grants, are a small
selection of funding aimed at early career researchers.
There is some emerging evidence that training can reduce bias and increase the inter-rater reliability of
reviewers. The CIHR introduced a reviewer training program following the discovery that its new grant
system focusing on applicants’ track records was disadvantaging women, while a program focusing on the
research proposal was not. In the grant cycle following the introduction of a training module on
unconscious biases, female and male scientists had equal success rates (Guglielmi, 2018). Additionally, an
online training video was found to increase the inter-rater reliability for both novice and experienced NIH
reviewers, with correlation scores rising from 0.61 to 0.89 following training (Sattler et al., 2015).
Blinding the identity of applicants from reviewers has been studied as a mechanism for increasing the
fairness of peer review systems. In the context of journal peer review, the journal Behavioural Ecology
found that its introduction of double-blind review increased the representation of female authors by 33
per cent, to reach a level that reflects the composition of the life sciences academic workforce (Budden et
al., 2008). The US National Science Foundation (NSF) has trialled a blinded application process called
‘The Big Pitch’, which involves applicants submitting an anonymised two-page research proposal
alongside a full conventional proposal (Bhattacharjee, 2012). The NSF reported that there was only ‘a
weak correlation’ between the success outcomes of the full and the brief, anonymous applications.
One radical approach suggested to reduce bias in grant funding programs is the inclusion of a lottery
element. Following a study that the productivity of grants is not predicted by peer review scores (Fang,
Bowen and Casadevall, 2016), Fang and Casadevall suggested a modified lottery system to allocate
funding (Fang and Casadevall, 2016). In such a system, peer review panels would only determine if an
application was meritorious or not, and the funding of meritorious applications would then be decided via
a lottery. In the situation where grant productivity is not predicted by peer review score, this approach
would serve to reduce the opportunity for biases to occur in the system while not affecting the efficiency
of funding allocation.
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2.1.5. Approaches used by other research funders internationally
Table 2.2 below provides a summary of approaches used by a range of international funders both to
increase fairness in their funding processes, and to evaluate fairness across their funding streams.21
Table 2.2 Approaches to increasing and evaluating fairness used by a selection of international
research funders
Funding
agency
European
Research
Council

German
Research
Foundation

Strategies to increase fairness

Approaches to evaluating fairness

1. Three different grant programs open to
applicants based on years post-PhD
 Starting grants (€2 million for 5
years):
2–7 years post-PhD
 Consolidator grants (€2.75 million for
5 years): 7–15 years post-PhD
 Advanced grant (€3.5 million for 5
years): over 15 years post-PhD
2. Years post-PhD required for the starting and
consolidator grants can be broadened due
to career disruptions
3. Scientific Council made up of prominent
researchers who brief reviewers on bias
4. Training video provided to reviewers
1. Since 2008, member organisations of the
DFG implement the Research-Oriented
Standards on Gender Equality, aimed at
enhancing gender equality at German
Universities
2. DFG created the DFG toolbox, a database
listing around 300 equality measures
3. Applications can be submitted in English or
German, with a preference for English.
Applications in English widen the circle of
potential reviewers and make it easier to
avoid bias
4. DFG supports researchers at different stages
in their career through direct promotion of
individuals and through prizes for scientists
at various stages of their academic career
5. DFG offers contact persons to advise on
program selection and the application
process

21

1.
2.

3.

Impact studies of funding on researchers’
careers
Working Group on Widening European
Participation: proposes measures to
encourage high-calibre scientist from
regions with a lower participation rate to
successfully apply, and analyses data and
processes to ensure that the ERC peer
review is unbiased
Working Group in Gender Balance. The
group has commissioned two studies:
gender aspects in careers structures and
careers paths, and ERC proposal
submission, peer review and gender
mainstreaming

1. Number of applications by gender, age
and ethnicity
2. Success rate by gender, age and ethnicity
proportional to applications received
3. Number of women in panels
4. Number of female reviewers
5. Progression of careers
6. Institutional bias

Data for the elaboration of the table was compiled using information provided by the interviewees during and
following the interviews, as well as additional desk research for the different agencies
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Funding
agency

Strategies to increase fairness

Medical
Research
Council

1.

Canadian
Institutes of
Health Research

1. Software and algorithms used to assign reviewers
2. Unconscious bias training
3. Indigenous Persons Committee

1.

Equality, diversity and inclusion
assessments

National
Institute for
Health Research
– Research for
Patient Benefit

1. Different funding tiers depending on scope of the
study:
 Tier 1: randomised controlled trials
 Tier 2: feasibility studies
 Tier 3: innovative research

1.

Collect data on gender and
send it externally for analysis
Diversity of applications

Australian
Research
Council

1. Research Opportunity Performance Experience
(ROPE) statement
2. Assessor and selection committee training (including
unconscious bias)
3. Report on grant outcomes by gender
4. Australian and New Zealand Standard Research
Classification (ANZSRC) codes allows granular
linking of research proposals to assessors with the
appropriate expertise
5. Where applications are considered by disciplinespecific panels, the available funds are relative to
the number of applications made falling under the
panel
6. Reporting of successful grants and ongoing access to
all research projects supported by the ARC
7. Minimum number of assessors per application, and
identifying discrepancy in scores
1. Fund projects based on qualitative perception of
the evaluator in terms of the overall portfolio of
publications and scientific outputs, analysed within
context

1.

Addressed through overall
approaches to evaluation, such
as seeking regular feedback
from sector, survey of
reviewers, targeted evaluations
and international
benchmarking

1.

Questionnaires sent to Centres
and institutes asking for specific
information (i.e. gender
leadership and public
engagement)

AQuAS22

For interdisciplinary research, a cross-council
funding agreement is in place. One research
council leads on review, ensuring an appropriate
mix of reviewers are approached taking account of
advice received from other councils on potential
peer reviewers and the need for advice from
reviewers with relevant expertise in working across
disciplinary boundaries

Approaches to evaluating fairness

22

1. Model funding rates
considering the age,
background, sex and subject
field of recipients
2. Funding rates of
interdisciplinary proposals
3. Funding rates of smaller
research fields
4. Research funding and career
progression of recipients for 7–
8 years.

2.

AQuAS is not a funding agency. AQuAs is a non-profit public assessment agency of the Catalan Ministry of
Health (Spain).

15

RAND Australia
Funding
agency
ZonMw

Strategies to increase fairness
1.




2.
3.
4.
5.
6.

Three different grant programs open to applicants
based on years post-PhD
Veni (€250,000 for three years): up to three
years post-PhD or women with career
disruption
Vidi (€800,000 for three years): up to eight
years post-PhD
Vici (€1.5 million for five years): above eight
years post-PhD
Review committee is put together considering male:
female ratio
Each application reviewed by five panel members
Internal program (Open Science) where they
address issues with bias
Participate in ‘funders forum’ and discuss guiding
principles of research, including bias
Policy in place to favour female applicants when
gender ratio is highly biased towards men and
there are two equally good applicants

Approaches to evaluating fairness
No specific information was found
for ZonMw on evaluating bias

2.2. Burden
In this section, we explore the evidence on burden in funding award and management processes. We
explore the different sources of burden within the system, set out ways in which burden has been
measured, and discuss some examples of ways in which burden might be reduced.

2.2.1. Sources of burden in the funding process
The number of grant applications for research submitted for review is increasing in the majority of
countries and disciplines (De Vrieze, 2017). However, funding for research is being reduced, leading to a
decrease in the success rate of applications. The grant application process is time-consuming and costly,
with the burden falling on those applying for the funding, those reviewing the applications submitted, the
funding agency and the research institutions.

Burden on applicants
As noted above, a number of stakeholders experience burden in the grant application process; however,
the burden falls mostly on the applicants (Guthrie et al., 2018). Activities related to grant preparation can
be divided into four broad categories: preparatory work, collaborative work, grant preparation and
writing, and quality assurance, with grant preparation and writing being the most time-consuming and
costly (Kulage et al., 2015). This could potentially be due to the high level of preliminary results thought
to be required for successful applications (Bolli, 2014). A study found that academic researchers spent an
average of 38 days to prepare a new grant application for NHMRC (Gurwitz et al., 2014). From an
economic perspective, it has been estimated that application preparation can account for up to 35 per cent
of the application budget (Guthrie et al., 2018).
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Burden on reviewers
Many studies have emphasised the burden of peer review on the reviewers in the context of grant
applications (Bolli, 2014; Kitt, Williamson and Paganetti, 2009; Snell, 2015). One of the main problems
in reviewing grant applications is the time invested in reviewing proposals that have already been
performed or that may never be done, linked to the low success rates and large amounts of preparatory
work noted above (Bolli, 2014). A study comprising 22 countries showed that only 7 per cent of reviewers
were given protected time by their institution for peer review, despite 48 per cent of institutions
encouraging these activities, and in 74 per cent of cases they received no academic recognition (Schroter et
al., 2010).
A study showed that reviewers are usually motivated by a sense of professional duty and fairness, despite
not receiving academic recognition and having to factor in time spent reviewing into their busy schedules
(Schroter et al., 2010). However, the study also indicated a need for improved guidance and training on
how to review, as well as unified requirements for grant review. Only 16 per cent of reviewers from this
study reported receiving guidance from the funders and overall only 15 per cent had received training in
grant review (Schroter et al., 2010).

Burden on funding agencies
Funders have reported a growing workload of biomedical proposals that is getting harder to peer review
(Schroter et al., 2010). The overall number of proposals submitted is increasing for most funding
agencies, and funders are increasingly overburdened by workload and the complexity of the review process
(Snell, 2015). Further, the increasing number of applications has resulted in funding agencies needing to
find more peer reviewers. However, peer reviewers are becoming a scarce resource (Schroter et al., 2010).
Reviewers have indicated that they are often sent requests for reviews outside their area of expertise,
suggesting that funding organisations are having difficulty targeting the appropriate reviewers. Given the
cost of peer review is directly proportional to the number of reviewers assigned per application, efforts
have been made to reduce funding agency burden by determining the minimum number of reviewers
required to obtain reliable and consistent reviews (Liawet al., 2017; Snell, 2015).

Burden on institutions
Institutions must comply with the regulatory processes of grant application. Institutional review boards
and conflict of interest committees require experienced staff to manage programs and ensure compliance
with the different mandates (Kulage et al., 2015). Institutions play an important role in supporting
faculty applying for research funding, representing a significant investment (Ledford, 2014). Institutions
provide mentoring and administrative assistance to new principal investigators (Specht, 2013), as well as
for doctoral candidates encouraged to pursue independent funding. A study showed that the research
administrators spend 33.9 to 56.4 hours in grant preparation, with an estimated cost ranging from $4,784
to $13,512 per grant (Kulage et al., 2015).
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2.2.2. Burden in the new NHMRC grant program
NHMRC has made recent efforts to minimise the burden on researchers of application and peer review so
that researchers can spend more time producing high-quality research. The ways in which the new
NHMRC grant program aims to reduce burden on applicants include:


Restricting the number of applications and grants held.



Consolidating fellowships with research support packages in the Investigator Grants scheme.



As with some of NHMRC’s existing schemes, extending the funding period to provide support
for up to five years.



Establishing a new grants management system (‘Sapphire’) to replace the existing Research
Grants Management System (RGMS) to enhance the user experience of applicants and to reduce
the amount of time taken to receive grant award decisions.23

The strategies to reduce the burden on reviewers include:


Capping the number of applications who can be submitted, and the number of grants an
applicant can hold, therefore reducing the number of applications that need to be peer reviewed.



Improving the user experience of assessors by establishing a new and improved grants
management system (‘Sapphire’).

2.2.3. Measuring burden
The burden of the grant application process has been measured for applicants, reviewers, funders and
research institutions using a variety of methods. A list of the different approaches used to evaluate burden
of the application process can be found in Table 2.3.
Surveys have frequently been used to assess the burden of grant preparation (Herbert et al., 2013; Herbert
et al., 2014; Kulage et al., 2015; Wadman, 2010) and grant reviewing (Schroter et al., 2010; Wadman,
2010). These surveys enquire on the time spent on average in the application and review process, as well
as the distribution of time among the various activities of the grant application process.
Another approach has been to use an observational study of proposals for health services research funding
to measure time spent preparing proposals, the use of simplified scoring of grant proposals (reject, revise
or invite to interview), and progression from submission to outcome (Barnett et al., 2015).
Others have estimated the cost of grant application by tracking the time spent preparing a proposal and
combining the data with nationwide salaries, fringe rates, and facilities and administrative (F&A) cost
recovery rates for personnel (Kulage et al., 2015).
The minimum number of reviewers has also been assessed in order to reduce the burden on reviewers.
(Liaw et al., 2017; Snell, 2015). One study focused on NHMRC and looked at the agreement on funding
decisions on applications between different numbers of panellists and different lengths of applications
(Liaw et al., 2017). Specifically, they evaluated the following combinations: (a) 12-panelist review of 100
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page applications; (b) a 7-panelist review of abbreviated 9-page versions, with 2-page summaries of track
record and limited discussion; and (c) a 2-panelist review of the 9-page versions, with references and
synopses, similar to journal manuscript reviews (Liaw et al., 2017). A second study evaluated the review
process from a Canadian Institutes of Health Research (CIHR) post-doctoral fellowship competition,
bootstrapping replicates of scores from different reviewers to determine the minimum number of
reviewers required to obtain reliable and consistent scores (Snell, 2015).
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Table 2.3: Studies measuring the burden of the grant application process
Reference
Herbert et
al., 2014

Objective

Evaluation method

Methodology

Outcomes

Examine the impact of
applying for funding on
personal workloads, stress
and family relationships

Qualitative
study
of
researchers preparing grant
proposals

Researchers were asked questions regarding their
current academic level, location of primary institution,
role, grants currently held, and proposals submitted in
the latest round. They were then asked to rate their
agreement as strongly agree or strongly disagree for
statements such as ‘I give top priority to writing my
proposals over my other work commitments’

Preparing grant proposals was a priority for
97 per cent of researchers over other work
Preparing grant proposals was a priority
over personal commitments for 87 per cent
of researchers
The workload of grant writing season was
seen as stressful by 93 per cent of
researchers
Funding deadlines led to holiday restriction
in 88 per cent of researchers

Kulage et
al., 2015

Determine the time and
costs to a school of nursing
to prepare a National
Institutes of Health grant
application

Prospectively recorded time
spent preparing a grant
proposal by principal
investigators and research
administrators in one school
of nursing, and calculated
the costs

3 PIs, 1 PhD student and 3 research administrators
who were planning applications agreed to track the
time they spent on a daily basis on all activities
related to preparing their grant applications. Time
tracking forms were tailored to the different activities
related to grant preparation for the different groups.
Activities were divided into 4 categories: (a)
preparatory work, (b) collaborative work, (c) grant
preparation and writing, and (d) quality assurance
Cost calculation used the most recent data on
average nationwide salaries, fringe rates and F&A
cost recovery rates for personnel, academic medical
centres and education and health service private
industries

20

The
total
time
spent
by
research
administrators was considerably less (33.9–
56.4 h) than the total time spent by PIs
(69.8–162.3 h)
PI costs for grant preparation were greater
($2,726–$11,098) than for associated
research administrators combined ($1,813–
$3,052)
The largest amount of time spent in grant
preparation was in the
writing/revising/formatting category
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Reference
Herbert et
al., 2013

Objective
Estimate the time spent by
researchers preparing
grant proposals, and
examine whether spending
more time increases the
chances of success

Evaluation method
Online survey by invitation

Methodology

Outcomes

Researchers were asked if they were the lead
researcher on the proposal, how much time (in days)
they spent on the proposal, whether the proposal was
new or a resubmission, and their salary in order to
estimate the cost of proposal preparation.
Researchers who had submitted more than one
proposal were asked to rank their proposals in the
order in which they perceived to be more deserving
of funding. Researchers were also asked about their
previous experience with the grant peer-review
system as an expert panel member or external peer
reviewer. The number of days spent preparing
proposals was estimated based on the data collected.
The authors also used a logistic regression model to
estimate the prevalence ratio of success according to
the researchers’ experience and time spent on the
proposal. The authors also examined potential nonlinear associations between time and success, as well
as comparing the researchers’ ranking of their
proposals with their outcome through peer review

This study found an estimated 550 working
years of researchers’ time was spent
preparing the 3,727 proposals submitted for
NHMRC funding in 2012, accounting for an
estimated AU$66 million per year

21

The authors also found that more time spent
on the proposal did not increase the chance
of a successful outcome
A slight yet not statistically significant
increase in success rate was associated with
experience with the peer-review system

RAND Australia
Reference

Objective

Schroter et
al., 2010

Describe the current status
of grant review for
biomedical projects and
programs, and explore the
interest in developing
uniform requirements for
grant review

Evaluation method
Survey

Methodology

Outcomes

Biomedical research funding organisations were
selected from North America, Europe, Australia, and
New Zealand, to include both private and public
funders. The study used a questionnaire developed by
the authors based on discussions with funding
agencies about current practice and problems with
peer review. Participants were asked to respond with
‘never’, ‘occasionally’, ‘frequently’, or ‘very
frequently’ to the following questions

This study found funders are experiencing an
increase in the number of applications and
difficulty in finding external reviewers

Statements focusing on problems experienced by
organisations with regard to peer review included
reviewers declining to review; difficulty finding new
reviewers for database system; and difficulty
retaining good reviewers (among others). Statements
regarding the decision of reviewers to participate in
the review process included: opportunity to learn
something new; wanting to keep up to date on
research advances in specific areas; and relevance
of the topic to your own work or interests. Statements
regarding barriers of reviewers to participate in the
review process included: insufficient interest in the
focus of the application; having to review too many
grants for funding organisation; and lack of formal
recognition of reviewer contributions

22

Some organisations highlighted the need for
streamlining and efficient administrative
systems, as well as support for unified
requirements for applications
The study also showed a sense of
professional duty and fairness was the main
motivators for reviewers to participate in the
review process
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Reference
Barnett et
al., 2015

Objective
Evaluate the new
streamlined application
system of AusHSI

Evaluation method
Observational study of
proposals for four health
services research funding
rounds

Methodology
Applicants were asked to estimate the number of
days they spent preparing their proposal. The time
from submission to notification of funding decision
was recorded for each round. Applicants were
invited to respond to their written feedback using
email.
Summary statistics comprised: applications received,
eligible applications, resubmissions, shortlisted,
interviewed, funded after interview, mean and
median days spent by applicants on proposal, time
from submission to notification, allocated funding and
median budget

23

Outcomes
The streamlined application system led to an
increase in success rates and shorter time
from application submission to outcome
notification.
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2.2.4. Strategies for reducing burden
In recent years, different strategies have been developed to try to reduce the burden of grant applications.
A number of examples are described below.


Application limits. In 2009, the NIH incorporated a clause into their grant policy limiting
applicants to two submissions of a research proposal (Rockey, 2012). Although this policy
was not well received by the research community (Benezra, 2013), analysis by the NIH
revealed a higher proportion of first-time (A1) applications were being awarded, along with a
reduction in the average time to award from submission (Rockey, 2012). Restricting
resubmission has also been adopted by the European Research Council (ERC), to provide
unsuccessful investigators with the time to develop a stronger proposal (Council, 2017).



Two-stage application process. The ERC has combined the application limit with a two-stage
application that involves awarding project proposals a score during the first stage of the
application process (A, B or C). If the project is awarded an A, the proposal will proceed onto
the next assessment stage. If the proposal received a B, the applicant must wait one year
before reapplying. And if the proposal is graded with a C, the applicant must wait two years
before reapplying to any of the ERC-funded programs. This approach has led to a decrease in
the number of applications received for evaluation by the ERC. However, burden in the
application process is anecdotal rather than being quantified by ERC (INT04). The National
Institutes of Health Research (NIHR) have also adopted a two-stage application process24
that has led to a decrease in the number of applications sent for peer review and a shorter
time between application submission and outcome notification (INT01).



Multiple calls per year. Moreover, the NIHR has multiple calls for proposals throughout the
year, which reduces not only the burden on reviewers by decreasing the number of applicants
to review per round (INT01), but also on the applicants by having ongoing grant
applications (Herbert et al. 2014).



Grant application length. In 2012, the NIH reduced the length of most grant applications
from 25 pages to 12 pages, with the aim of reducing the administrative burden on both
applicants and reviewers, and to focus on the concept and impact of the proposed research
rather than the details of the methodological approach (Wadman, 2010). However, a study
by Barnet et al. found that shortening the length of an application slightly increased the time
spent by applicants preparing the proposal (Barnett et al., 2015).



Funding period. Extending the funding period to five years (Bolli, 2014) has also been
suggested to reduce the burden of grant application.
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Together, these measures could allow researchers to focus on their research, save reviewers time, and
potentially reduce the cost of grant review by reducing the labour required to review grant applications
(Bolli, 2014).
Other strategies have been proposed but not tested for major funding programs. For example, it has been
suggested that since peer review is unable to determine which applications within the top 20 per cent
scoring applications will be the most productive, a lottery system among the top 20 per cent should be
used to reduce the burden on reviewers and funding agencies, as well as reducing reviewer subjectivity
(Fang et al., 2016). However, allocating funding randomly has been met with immediate objections
including concerns on the effectiveness of the process and worries about discontinuous funding (Avin,
2015). Avin proposes that all top 10 per cent proposals should be funded, and that proposals of known
medium merit and proposals of unknown merit be placed in a lottery (Avin, 2017). Avin states that the
lottery should be performed publicly and that a lottery system should not be used in the case of very
expensive projects. No evidence has been produced thus far on the benefit of funding by lottery (Avin,
2017). Others have suggested that increased transparency of the review process could impact the perceived
burden (Gurwitz et al., 2014). This would allow applicants to better understand the process that has led
to the outcome of their application, as well as reviewers to obtain recognition for their work. Academic
recognition of reviewers as well as compensation for their time could decrease reviewer’s fatigue. In
regards to applicant-perceived burden, training and support in grant writing and applications (Kulage et
al., 2015), could lead to increased success rate and therefore reduce the impact of perceived burden.

2.2.5. Approaches used by other research funders internationally
Table 2.4 Approaches to reducing and evaluating burden used by a selection of international research
funders below provides a summary of approaches used by a range of international funders, both to reduce
burden in their funding processes, and to measure the level of burden.25
Table 2.4 Approaches to reducing and evaluating burden used by a selection of international
research funders
Funding agency
European
Research Council

Strategies to reduce burden
1.
2.

Introduction of resubmission rules
Two-step evaluation:

Concrete proposal: two-page CV and five-page
synopsis (30 per cent success rate)

Full proposal: 15 pages
3. Evaluators receive payment for their work
4. Panellists cannot serve more than four times and serve in
alternate years

25

Approaches to evaluating
burden
1.

Not officially measured,
only anecdotal

Data for the elaboration of the table were compiled using information provided by the interviewees during and
following the interviews, as well as additional desk research for the different agencies.
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Funding agency
German Research
Foundation

Strategies to reduce burden
1.

2.

Electronic Proposal Processing System
for Applicants, Reviewers and
Committee Members
Nine different individual grant schemes

Approaches to evaluating burden
1.

2.

Periodic RCU and UK SBS satisfaction
surveys to applicants, reviewers, panel
members and research administration
officers
Success rates

Medical Research
Council

1.

End of grant reporting typically through
Research Fish. Exceptionally, the MRC
may require a separate final report on
the conduct and outcome of a project.

1.

Statistical reports about the burden of
reviewers, looking at changes in the
pool of reviewers and number of
grants/reviews written annually per
person

Canadian Institute for
Health Research

1.

Standard CV for all Canadian funding
agencies, which links to PubMed

1.
2.
3.

Survey of applicants
Survey of reviewers
Data collected on administrative time

National Institute for
Health Research –
Research for Patient
Benefit

1.
2.
3.

Multiple calls per year (three)
Two-stage application process
Feedback to applicants within six
weeks of application submission

1.
2.
3.

Survey of reviewers
Survey of applicants
Quality of applications in two-stage
process
Success rate
Application numbers

4.
5.
Australian Research
Council

1.
2.
3.

4.
5.

6.

7.

AQuAS26

1.

ZonMw

1.
2.

Recipients can hold a limited number of
grants
Moving to CV updates via ORCID or
self-populated forms
Provide instructions to Universities on
quality threshold to avoid belowstandard application submission
Selection meetings supported by online
meeting management
Recognition of the work of assessors
through an annual report on assessor
performance
Use of video-conferencing for some
selection meetings (reduces travel load
for meetings)
Auto-population of details from the
ARC’s Research Management System
to applications and final reports
Reduce ex-ante evaluation of research
and promote ex-post evaluation

1.

Pre-screening of applications based on
CV
No external reviewers

1. Success rate

26

2.

Conducted project to engage with
applicants about use of ARC Research
Management System (RMS)
Survey of reviewers about which
sections of the applications are used
for assessment

No specific information was found for
AQuAS on evaluating burden
2. Post-funding evaluation: mid- and endpoint review. Includes many questions
on data management and knowledge
utilisation

AQuAS is not a funding agency. AQuAs is a non-profit public assessment agency of the Catalan Ministry of
Health (Spain).
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2.3. Innovation and creativity
In this section, we explore the evidence on how innovation and creativity can be supported in funding
schemes. We consider the ways in which innovative research can be defined, describe how innovation and
creativity have been measured, then set out ways in which innovative research can be better supported by
funding schemes.

2.3.1. Identifying and defining innovation and creativity
What constitutes ‘innovative research’ in the biomedical and health sciences (and more generally) is
difficult to define. Approaches to identifying and defining innovation are varied and include defining
innovation based on expert opinion (Marks, 2011). However, some also suggest that peer review panels
lack expertise to assess innovation (Costello, 2010). Innovation has also been defined as research that does
not require extensive preliminary results (Spier, 2002) (INT04). In the field of clinical research,
innovation should be defined as efforts that lead to improvements in patient care and progress (Benda and
Engels, 2011).
Although there is a belief that quality research should be innovative and lead to new understanding of
science (Benda and Engels, 2011), the current process of reviewing grant applications, mainly peer review,
has been defined as ‘anti-innovation’, providing strong incentives for incremental research and
discouraging research into new unexplored approaches (Azoulay et al., 2013; Fang and Casadevall, 2016;
Guthrie et al., 2018).
In grant applications, novel research approaches are considered risky and may be more likely to have
unsuccessful outcomes (Bornmann and Marx, 2012). Therefore, reviewers face the risk of losing their
reputation by not indicating weaknesses in innovative papers (Tversky and Kahneman, 1991). Moreover,
if the innovative proposal is from a young researcher, it may suffer greater disadvantage, since the
applicant will lack the track record that may compensate for the novelty of the research (Guthrie et al.,
2018).
Innovation and productivity are driven by diversity (Magua et al., 2017); therefore, advancing women or
other underrepresented groups to institutional leadership (Magua et al., 2017) as well as promoting
interdisciplinary research (Bromham et al., 2016) should have a positive impact on promoting innovative
research.
Another feature of innovative research is its uncertain and potentially controversial nature. While many
funding agencies aim to support innovative research, the body of work on peer review suggests it is an
inherently conservative process (Langfeldt and Kyvik, 2010).
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2.3.2. Innovation and creativity in the new NHMRC grant program
The approach adopted by NHMRC to encourage greater creativity and innovation in research has been to
redesign their grant program, to include the following strategies:27


Provide flexible funds through the five-year Investigator Grants to explore promising research
avenues.



Create the Ideas Grant, focused on innovative research addressing a specific question.28 The
assessment criteria for proposals are: research quality, innovation and creativity, significance and
feasibility. In this case, innovation and creativity is defined as ‘health and medical research that
seeks to challenge and shift current paradigms and/or have a major impact on a health research
area through one or more studies that: develop or use novel and creative research concepts,
approaches, methodologies, technologies or interventions; propose a reinterpretation, refinement,
improvement or new application of existing theoretical concepts, approaches, methodologies,
technologies or interventions; or integrate and adapt concepts, methodologies, technologies and
approaches from other research fields or disciplines for a new purpose or in a new way’. This
criterion accounts for 25 per cent of the final score of the proposal. Ideas Grants are not focused
on the track record of the chief investigator, and are therefore likely to encourage young
researchers to apply for this stream (INT09).



Provide substantial funding through the Synergy Grants to support interdisciplinary research to
explore new approaches to address big issues.

2.3.3. Measuring innovation and creativity
Since defining and identifying innovative, creative research is challenging, as discussed above, it can be
difficult to measure the level of innovation and creativity within a research portfolio, or the extent to
which a research funding program fosters innovation. However, there are examples in the literature of
potential approaches to measuring innovation, as set out in Table 2.5.
By definition, new ideas are likely not to be met with consensus. It has been suggested that innovation
could be measured through a metric based on lack of agreement between reviewers – measuring
controversy as a surrogate for innovation, with new metrics, including variance or negative kurtosis – the
degree to which observations occur in the tails of the grading distribution) (Kaplan, 2007).
Productivity is another potential approach to measuring innovation. One study assessed the careers of
researchers funded by two distinct mechanisms, investigator-initiated R01 grants from the NIH and the
investigator program from the Howard Hughes Medical Institute (HHMI), with the aim of determining
whether HHMI-style incentives result in higher rate of production of valuable ideas (Azoulay et al.,
2011). The authors estimated the effect of the program by comparing the outputs of HHMI‐funded
scientists with that of the NIH-funded scientists within the same area of research, who received
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prestigious early career awards. Using a combination of propensity-score weighting and difference-indifferences estimation strategies, the authors found that HHMI investigators produced more high-impact
journal articles than the NIH-funded researchers, and that their research was more prone to changes, as
defined in Table 2.5.
Another study looked at the relation between the knowledge contained in an application proposal and a
reviewer’s expertise and the outcome of proposals focusing on innovative research and area of expertise
(Boudreau et al., 2016). In this study, the authors designed and executed a grant proposal process for
research on endocrine-related diseases, at a leading research university. They randomised how proposals
and reviewers were assigned, generating 2,130 evaluator-proposal pairs. The study was triple blinded: the
applicants did not know the name of their evaluators or vice-versa, nor were evaluators allowed to
interact. The authors found that evaluators give lower scores to research proposals that are highly novel,
evaluated as new combinations of MeSH terms in a proposal relative to MeSH terms in the existing
scientific literature, and to proposals in their area of expertise (Boudreau et al., 2016). However, another
study focusing on public health proposals found that reviewers favour their own fields (Gerhardus et al.,
2016).
A few organisations conduct peer review, with some unique practices placing higher value on innovation
(Liaw et al., 2017). Criteria for assessing innovation are determined by the different organisations.
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Table 2.5 Measuring innovation in research proposals
Reference

Definition of innovation

Measurement of innovation

Kaplan, 2007

NIH definition: research that challenges and seeks to shift
current research or clinical practice paradigms through
new theoretical concepts, approaches or methodologies.29
Defined as high-risk, high-reward.

Disagreement between reviewers using metrics such as variance or negative kurtosis

Manso, 2011

Discovery, through experimentation and learning, of
actions that are superior to previously known actions

Bandit problem embedded into a principal-agent framework. Used to evaluate how to structure
incentives in a program seeking to motivate innovation.

Azoulay,
Zivin
and
Manso,
2011

Comparison between the HHMI Investigator Grant scheme,
which provides incentives that encourage innovation, and
the NIH R01 scheme

Three ways: Changes in research agenda of principal investigators after the grant has been
awarded; novelty of the keywords tagging their publications, relative to the overall published
research and to the scientists themselves; broadening of the impact of research inferred by the
variety of journals that cite the work

Boudreau,
Guinan Lakhani,
and Riedl, 2016

Novelty of the research

New Medical Subject Headings (MeSH) term combinations in relation to the existing literature
– demonstrating new connections across fields

Liaw et al., 2017

American Heart Association (AHA) definition:30 research
that may introduce a new paradigm, challenge current
paradigms, add new perspectives to existing problems or
exhibit uniquely creative qualities





Some organisations include innovation as one of the assessment criteria, accounting
for a percentage of the overall score of the proposal. In AHA, innovative research
gets scored on the following questions: Does the project challenge existing paradigms
and present an innovative hypothesis or address a critical barrier to progress in the
field?
Does the project develop or employ novel concepts, approaches, methodologies, tools
or technologies for this area?
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2.3.4. Strategies for improving the assessment of innovation and creativity
In recent years, different strategies have been developed to improve the assessment of innovation in grant
review.
To ensure innovative research is being funded some agencies, including the NIH, adopt an ‘out of order
funding’ approach (Lindner and Nakamura, 2015). In this approach, a number of applications for
innovative research, as defined in Table 2.5 for the NIH, are chosen for funding despite receiving lower
scores than other funded research based purely on the peer review process. In the NIH, this strategy has
led to approximately 15 per cent of applications selected ‘out of order’.
The NIH has also made additional changes to the peer review process in order to increase the emphasis on
innovation and decrease the focus on methodological detail (Lindner et al. 2016). These changes included
reducing the length of the methodological description (from 25 to 12 pages), with guidance to focus away
from routine methodological details. Applicants were also asked to specify how their application is
innovative, and the range of scoring options available to reviewers was reduced. Including innovation as a
criterion for grant assessment could incentivise researchers to include innovative ideas and new approaches
into their proposals (Guthrie et al., 2018). Additionally, introducing a rating scale consisting of three
categories – ‘fundable’, ‘fundable with alterations’, and ‘not fundable’ – could increase the chances of
funding innovative research (Langfeldt, 2001).
Many funding agencies have also adopted the strategy of having a separate scheme to fund innovative
research, allocating smaller funds with a shorter time frame to these specific streams. The NIH has
developed the New Innovator Award, committing $80 million to the award, and two others that
specifically encourage innovation, the Pioneer and Transformative R01 Awards (Alberts, 2009). ZonMW
have designed an ‘off-road’ program aimed at high-risk, high-reward projects, providing €100,000 for 1.5
years (INT02). For this program, applicants must provide a short summary of why the proposed research
is novel and why they wish to pursue this line of research. NIHR has also designed different funding tiers
to promote funding for innovative projects, providing £150,000 funding for 18 months (INT01).
However, this strategy could include longer funding periods to encourage a culture of innovation among
young researchers who remain reluctant to take the risk of pursuing ambitious ideas, acknowledging the
need for preliminary results to obtain funding for most research (Alberts, 2009).

2.3.5. Approaches used by other research funders internationally
Table 2.6 below provides a summary of approaches used by a range of international funders, both to
increase innovation and creativity and to evaluate the level of innovation and creativity across their
funding streams.31

31

Data for the elaboration of the table was compiled using information provided by the interviewees during and
following the interviews as well as additional desk research for the different agencies.
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Table 2.6 Approaches to increasing and evaluating innovation and creativity used by a selection
of international research funders
Funding
agency

Strategies to address innovation and creativity

European
Research
Council

1. Panellists encourage high-risk, high-gain projects
2. Synergy grants to encourage multidisciplinary research
3. Proof of Concept grants

German
Research
Foundation

1. There are six coordinated programs aimed at research
groups and priority programs to promote cooperation
through national and international collaboration
2. Award criteria on quality and added value of
cooperation, as well as program-specific criteria for
Coordinated Procedures
3. DFG supports the exchange between science and
possible areas of application by promoting knowledge
transfer
1. Transformative translational research agenda aimed at
accelerating innovation
2. MRC Industry Collaboration Agreement: supports
collaborative research between academic and industry
researchers
3. Intellectual property rights do not belong to MRC but
rather the researchers and universities doing the work
1. Initiatives to encourage innovation, such as the panCanadian SPOR Network in Primary and Integrated
Health Care Innovations, and the eHealth Innovations
initiative
2. Over 50 per cent of funding aimed at investigatordriven research

Medical
Research
Council

Canadian
Institute for
Health
Research

Approaches to evaluating
innovation and creativity
1.
2.

External program evaluation
Working Group on
Innovation and Relations
with Industry
No specific information was
found for DFG on evaluating
innovation and creativity

1.

Databases recording
research activity at an
individual, national and
global level that feed into
evaluation reports

1.

Performance measurement
framework for the Health
Research Roadmap strategy
and larger performance
measurement strategy for
CIHR based on the
Canadian Academy of
Health Sciences research
outcomes framework

National
Institute for
Health
Research –
Research for
Patient Benefit

1. Specific funding for innovative research

1.

Do not follow applicant
trajectory but rather
trajectory of research ideas

Australian
Research
Council

1. Innovation supported through grant process, in selection
criteria and instructions to assessors
2. Move to continuous application for one scheme to allow
application submission at a time suitable for applicants
2. Multidisciplinary, interdisciplinary and cross-disciplinary
proposals assessed outside discipline norms

2.

Addressed through overall
approaches to evaluation
such as seeking regular
feedback from sector, survey
of reviewers, targeted
evaluations and international
benchmarking
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Funding
agency

Strategies to address innovation and creativity

AQuAS32

1. Indicators for success in specific contexts are developed
in collaboration with the researchers
2. Observatory for Innovation in Healthcare Management
in Catalonia: Centre developed with the aim of acting
as a framework for promoting participation by
healthcare professionals and health centres in
identifying and evaluating innovative experiences in the
field of healthcare management.

ZonMw

1. Off-road program (€100,000 for 1.5 years): high-risk,
high-reward. The application consists of a 300-word
description of why the research they propose is novel or
different.

Approaches to evaluating
innovation and creativity
1.

Participatory sessions with
grantees to determine which
indicators to use ex-post to
evaluate their innovation.
The aim of this is to raise
awareness, motivate and
make grantees feel like this
is an achievable goal.
No specific information was
found for ZonMw on
evaluating innovation and
creativity

2.4. Reflections on international practice
Our review of international practice regarding the characterisation and measurement of fairness, burden,
and innovation and creativity in the grant funding process demonstrated that the efforts so far
systematically to measure these characteristics by funders have been limited. However, in each area there
were examples of existing practice we can draw upon as summarised in Table 2.7.
Table 2.7 Summary of existing measurement approaches
Criterion

Key measurement approaches identified in the literature

Fairness

Statistical evaluation of funding data
Bibliometrics
Text mining and analysis
Longitudinal
Experimental randomisation

Burden

Post-submission survey of applicants
Real-time recording of time spent by applicants during application process
Survey of funders and reviewers

Innovation
and
creativity

Disagreement between reviewer scores
Analysis of keywords and fields of publication for novelty for that researcher
New Medical Subject Headings (MeSH) term combinations in relation to the existing literature
Formal assessment criterion on innovation
Changes in research agenda after funding awarded

It is also worth noting the challenges in defining each of these elements, partly reflecting the diversity
within each of these areas. In terms of fairness, we note biases can emerge in terms of a range of areas,
with five main areas highlighted in the literature: applicant characteristics (e.g. gender, ethnicity); career
stage; research field; institution; and reviewer characteristics. Burden can be characterised in terms of
where the burden is experienced – by applicants, reviewers, the funding agency and by institutions. Efforts

32

AQuAS is not a funding agency. AQuAs is a non-profit public assessment agency of the Catalan Ministry of
Health (Spain).
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to address burden and ways of measuring their effectiveness may differ across these groups. Finally, a key
challenge in measuring innovation is providing a definition of innovative or creative research that can be
operationalised. Often funders do this based on expert judgement, but this is challenging to use for
portfolio assessment and analysis.
Finally, a key limitation of the work is that since this is a review of the existing literature and practice, we
are constrained by what has so far been reported, which in some areas is fairly limited. In particular, the
majority of the literature focuses on the application and peer review process, which only forms a part of
the overall funding scheme that starts from the initial establishment of the structure of the funding
scheme through to the monitoring and evaluation of ongoing and completed funding awards. We set out
in Table 2.8 a wider conceptualisation of some of the ways in which challenges could theoretically emerge
in relation to funding schemes at different stages throughout this process. This is intended to illustrate the
potential breadth of scope for this work beyond the literature: as such it is neither exhaustive nor driven
by existing evidence of those challenges or opportunities emerging in practice. Rather it acts as an aid to
thinking through the full process of the development and implementation of funding schemes. In the
next stages of the work, presented in Chapters 4 and 5, we have built on this conceptualisation to support
the development of a broader package of cross-cutting metrics to evaluate the performance of NHMRC’s
new grant program.
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Table 2.8 Conceptual mapping of the grant funding process and potential implications for
fairness and equality of opportunity across career stages, burden and innovation and creativity

Design of funding schemes

Stage of process
Prioritisation of topics for
funding calls
(commissioned calls only)
Frequency and timing of
funding calls

Size and length of
funding award

Selection and feedback

Review process

Application process

Level of granularity in
funding schemes
Release of calls for
proposals
Availability of
information and support
in proposal process
Length and topic content
of applications

Availability of personal
data, including on track
record, may lead to bias

Recruitment of reviewers
and panel

Make up of panels may not
reflect population

Review criteria

Criteria focusing on track
record may disadvantage
early career researchers
and others
Scope for bias and
dominant voices to emerge
in discussion processes.
Number of reviewers per
proposal
Use of equality criteria to
filter peer review scores

Review and panel
discussion processes

Selection of applications
for funding based on
review
Provision of feedback to
applicants

Wording and nature of
feedback may be biased

Opportunities for
reapplication or rebuttal

Ongoing evaluation and
monitoring processes

Burden
Process of prioritisation may
be time consuming

Innovation and creativity
Prioritisation may limit scope for
novel work

Annual calls can increase
burden and stress

Less frequent reapplications
may reduce burden

Longer awards may offer more
scope for exploration

Additional administrative and
reviewing processes across
multiple schemes

More specific schemes limit
scope for novel teams or
approaches
Excessive specificity may stifle
creativity

Can create burden internally
but may reduce burden on
applicants
Length may affect burden but
reductions have to be
significant

Personal content of
applications

Administrative processes
in funding disbursement
Administration

Fairness and opportunity
across career stages
Clear focus of calls might
reduce bias in terms of
disciplinary areas
Annual or infrequent call
may disadvantage those
with wider responsibilities,
e.g. caring roles
If fewer, larger awards
available, may
disadvantage those with
less established track
record
Availability of funding
schemes for specific groups
may help address gaps
Wording of calls, e.g.
gendered language

Recruitment of topic experts
can be time-consuming for
funders. Some individuals
with very specific expertise
may be overburdened

Number of reviewers
involved, length of discussion
process.

Amount of methodological
detail and prior data required
may affect scope for creativity

Those with wider perspectives
(e.g. users) might support more
creative approaches rather than
academic experts
Innovation could be included as
a criterion. Wording of the
other criteria may support or
stifle creativity
Panel discussion can increase
conservatism

Possibility to include additional
more debated applications
rather than just highest scoring
Useful feedback can make
unsuccessful applications
more worthwhile. Providing
feedback that is useful can
be time-consuming
Trade-off between
application numbers and
scope to reuse existing work

Scope to address concerns and
differences of opinion between
reviewers

If funding is not timely, this
may present greater issues
for those with a smaller
existing portfolio
Burden in providing
evaluation information
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3. Overview of NHMRC’s data and grant management systems
and capabilities

3.1. Introduction
In this chapter, we present a review of some of the aspects of NHMRC’s data and grant management
systems. The aim of this review was to develop an understanding of data availability and accessibility for
evaluation, as well as to examine the capabilities of the grant management system currently employed by
NHMRC to implement an evaluation framework. The overarching question we were looking to address
in relation to NHMRC’s data and grant management system and capabilities was ‘What do the system
and associated processes currently look like?’ Linked to this primary question, we were interested in issues
and factors related to the types and nature of the data being collected and curated by NHMRC;
consistency of datasets across funding streams; responsibility for the collection, management and analysis
of the data; and the way in which these data were being used currently.
Looking to the future monitoring of the new grant program, we also aimed to investigate the feasibility of
addressing the question, ‘What could the system and associated processes look like in the future?’
Therefore, relevant information that is specific to the four funding streams33 of the new grant program has
been collated in this review where possible, in addition to information about the adaptability and
flexibility of existing data collection methods. Furthermore, the three core objectives34 of the restructured
grant program were always kept in mind when carrying out the work, and in particular, when conducting
the focus groups with NHMRC representatives.

3.1.1. Conceptual approach
To help us develop an understanding of the data that are collected and analysed by NHMRC and
examine the capabilities of the grant management system35 currently employed by NHMRC, we

33

The four funding streams of the new grant program are: (i) Investigator Grants; (ii) Synergy Grants; (iii) Ideas
Grants; and (iv) Strategic and Leveraging Grants.

34

The restructured grant program aims to: (i) support greater creativity and innovative research; (ii) minimise the
burden on researchers (e.g. during both the application and peer review process); and (iii) support and provide
opportunities for researchers across all career stages.
35

NHMRC’s current grant management system is called Research Grants Management System (RGMS). RGMS
has been operational since 2010 and is a system that enables researchers to ‘apply for, track and administer NHMRC
grants online, as well as participate in peer review’. NHMRC is in the process of transitioning to a new grant
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approached the task using three connected but discrete analytical steps. Each of these steps was designed
with the overall intention of helping to design and develop an evaluation framework in the next phase of
the study. An infographic illustrating the steps in our approach is shown in Figure . The three steps
involved were:


What are the different data that NHMRC collects and collates?
In the first step of our approach, we created a catalogue of the different data sources that
NHMRC currently collects and collates to evaluate the progress and outcomes of their funding
program.



At what stages in the process are the data collected?
We then mapped these data sources to the different stages in NHMRC grant application process
to see when and where (i.e. at what specific points in the process) these data were being collected
or used by NHMRC.



What does NHMRC do with these data?
In the third step of our approach, having acquired a better understanding of the types and sources
of data that NHMRC collects at different points in the process, we reflected on what NHMRC
has historically done with these data (e.g. for the purpose of grant allocation, analysis, advocacy
and accountability).

We discuss each of these three steps in more detail in the following sub-sections.

management system called Sapphire, which is built to be more reliable, stable and secure. As of 14 January:
https://www.nhmrc.gov.au/grants-funding/research-grants-management-system-rgms;
https://www.nhmrc.gov.au/grants-funding/sapphire-supporting-research-excellence
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Figure 3.1: Our approach to developing a better understanding of NHMRC’s data and grant
management system

Source: RAND Europe

3.2. What are the different data that NHMRC collects and collates?
Through a rapid review of articles and documentation provided by NHMRC and available on their
website, in conjunction with a series of focus groups with NHMRC representatives, we identified a range
of data sources available to NHMRC for the evaluation of their funding program. These six data sources
are depicted in Figure 3.2 and discussed in the following sections. Additionally, with the support of
NHMRC data experts, we have reviewed the structure, format and scope of these data sources.
Understanding the existing systems and data sources is a crucial step towards identifying challenges and
opportunities that could impact an evaluation framework. The overall content of each data source is
illustrated in Figure 3.3.
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Figure 3.2: Snapshot of the data that NHMRC collates that could potentially support the
development of an evaluation framework

Source: RAND Europe

3.2.1. Profile and CV
Creating a profile and CV is a pre-requisite to creating an application via the Research Grants
Management System (RGMS) or being added as a chief investigator by a co-applicant. The Profile and
CV data source is foundational, both because it is likely the first data collected by NHMRC on an
applicant, and because the data are used automatically in later stages of the application process. This data
source is dynamic because applicants can either update fields freely or when required as part of the End of
Grant reporting procedures. In total, there are 331 fields collated within the Profile and CV data source,
which are each assigned one of 36 RGMS labels. Six of the RGMS labels refer to aspects of an applicant’s
profile, such as ‘Pro-PD: Personal Details’ or ‘Pro-FR: Fields of Research’. The remaining 30 RGMS
labels describe sections of the CV, including ‘Qualifications, Awards and Prizes’, ‘Career Disruption’ and
‘Patents’.
To aid understanding of the data available through this source, we allocated the 36 RGMS labels into
broader categories (D), summarised as follows:


Personal details: This category includes fields relating to personal details such as name, date of
birth, gender, country of birth, citizenship and whether a researcher is of Aboriginal and/or
Torres Strait Islander descent. This group also contains fields relating to contact details and
addresses, academic identifiers (e.g. ORCID ID), date of PhD award, and whether the applicant
has been funded by NHMRC before.
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Peer review: This category includes fields relating to the peer review process from both the
applicant and reviewer side. Information is collected regarding availability to participate in the
peer review process and nominations for peer reviewers.



Research: This group contains data about the applicant’s broad field of research, as well as
methodology and research interests via ranked lists of keywords. The broad research area relates
to the four pillars of health research defined by NHMRC – basic science; clinical medicine and
science; health services research; and public health. There are free form text fields within this
grouping.



Career history and track record: In this grouping, we combine all fields relating to the career
history and track record of an applicant. We define career history as comprising the employment
history, appointments and any career disruption experienced, while track record focuses on
qualifications, awards and prizes; professional memberships; editorial responsibilities; and
research funding obtained.



Outcomes: The outcomes of research can take many forms. In this category, we collect fields
relating to clear academic outputs such as publications, research data and research tools, as well as
other outcome pathways including community engagement, conference participation and
mentoring.



Impacts: We define impacts per NHMRC’s definition as the effect of the research after it has
been adopted, adapted for use or used to inform further research. Research impact also includes
research that leads to a decision not to use a particular diagnostic, treatment or health policy. In
this context, this includes fields collecting data on translation into policy or practice and the
development of therapeutic products.



Administrative: There are a number of administrative only fields that we have grouped under
this title, for example where an applicant can request a snapshot of their CV.

The quality of this data source is largely dependent on the willingness of applicants to complete their
profile and CV thoroughly and truthfully. As the CV is drawn on in future applications, there appears to
be a strong incentive for applicants to ensure their CVs are up to date. Furthermore, a condition of most
grant awards is that successful applicants must update their CV on an annual basis, which should further
increase the quality and completeness of this data source.

3.2.2. Application Form
Following creation of the Profile and CV data source, the next point of data collection is through creation
of an application. There is a ‘one to many’ relationship between an applicant’s Profile and CV data source
and all their subsequent applications. In contrast to the dynamic nature of the Profile and CV data source,
the Application Form is static, because once submitted, the applicant has no ability to change the data. A
significant amount of data are collected during applications made through the RGMS system – a total of
981 fields described by 127 labels.
We have grouped the labels present within the Application data source (Annex A) to provide an easier to
digest overview of the available data:
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Peer review: This category includes fields relating to the peer review process from both the
applicant and reviewer side.



Research: This group contains data about the applicant’s broad field of research, and additionally
details on the research area more specifically down to the subcategory level. Some data from this
grouping also appear to support the peer review fields.



Track record: This category is purposely different from the ‘career history and track record’
category described in the Profile and CV data source. While data on career disruption are still
collected, the focus of this group is on professional skills and achievements.



Application – general: This large group of fields collects data relating to applications. While
some labels have scheme specific names, they appear to collect data that are broadly applicable to
grant applications. A field of particular importance is ‘B-GP: Grant Proposal’, which is where
applicants upload a grant proposal as a portable document format (PDF) file.36 The length of the
grant proposal is scheme specific and has changed over time; as of July 2018, the Projects Grant
Proposal was limited to nine pages.



Application – specific: This is a second grouping relating to application data that specifically
concern the requirements of individual schemes.



Ethics: This category includes fields concerning issues around ethics approval. The data collected
through fields in this group help determine if an applicant will need to obtain ethics approval,
and then supply evidence of this to their Research Office if their application is funded.



Partners: This category includes labels referring to partners, partnership and collaborative gain
under this category title.



Outcomes: The same grouping as described in Section 3.2.1., relating to publications and
mentorship.



Impacts: There appears to be limited data collected on impacts in the Application data source.
Labels referring to research translation, translational leadership and translational outputs were
deemed to fall into this category.



Administrative: There are some purely administrative fields where the applicant can request a
snapshot of their application or change administering institution. There are some additional
fields that are only accessible to NHMRC within this group.

The quality of this data source is expected to be high, as applicants are likely to expend significant effort
producing high-quality applications. There may be challenges in extracting and analysing comparable data
from this source, as applications from different schemes often appear to collect the same data under
different labels.

36

The grant proposal document may be an important source of data to feed into metrics describing burden and
innovation. The unstructured nature of the document is likely to demand text mining approaches to extract relevant
data.
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3.2.3. Data related to application assessment process
Peer review is central to the allocation of NHMRC funding. During this process, data are generated in
the form of reviewer scores and reports. The reviewers may be members of a grant review panel (GRP)/
peer review panel (PRP) or an external review panel (ERP). Reviewers must enter their scores into RGMS,
which is therefore where this peer review data source is held. NHMRC also performs surveys of their peer
reviewers, as a general rule following completion of a grants round. In the survey, data are collected
regarding topics such as the fairness of the process and the time that was required throughout the process
(FG1, FG2, FG3).

3.2.4. Grantee variations
While limited information is collected during the conduct of the research, one dataset that is available for
analysis is ‘grantee variations’. This is where award recipients request changes to the terms of their award
due to changes in personal or professional circumstances. The changes that can be requested are as
follows:
1. Defer Commencement Date
2. Extend End Date
3. Extended Leave Request
4. Defer In-progress
5. Change in FTE
6. Relinquishment
7. Change in Administering Institution
8. Change in Supervisor
9. Change in Chief Investigator
10. Change in Research Plan
11. Change in Associate Investigator37
Applicability and availability of these different variations varies between funding schemes. In particular,
variations 9–11 above are considered variations that are likely to alter the research activity that was
assessed when the application was peer reviewed, and therefore are only considered under exceptional
circumstances (for example, natural disaster, death of a Chief Investigator or Associate Investigator, or
illness/injury of a Chief Investigator or Associate Investigator) resulting in six months or greater absence
from work) or in cases where proposed change will not impact the completion of the grant in accordance
with its peer reviewed objectives and outcomes, and either a change in employment prevents the
Investigator from continuing in their role, or a change in Chief Investigator is allowed for in that
particular funding scheme.38

37

See NHMRC ‘Grantee Variation Policy – Applicability Matrix’. As of 14 January 2019, available at:
https://nhmrc.gov.au/about-us/publications/grantee-variations-policy
38

See https://nhmrc.gov.au/about-us/publications/grantee-variations-policy
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3.2.5. Final Reports
Following completion or termination of an NHMRC awarded grant, a Final Report must be completed
within six months. The data collected through this final report are free text in response to two questions
(NHMRC, personal communication):


‘Summarise your research and achievements in plain English and in language that is suitable for
public release. (2,000 character limit)’



‘Describe the significance, likely impact and potential benefits expected to arise from your
research. This may include impact on health, economy, community and policy as well as
scientific impact. (2,000 character limit)’

The Final Report also collects a confirmation that the respondent has updated their RGMS CV to reflect
all research outputs and outcomes associated with their research activity. They are particularly instructed
to link these research outputs and outcomes to appropriate grants through a grant ID number. Alongside
the final report there is a final financial acquittal that provides final financial reporting on the award.

3.2.6. Strategic Data
Periodically, NHMRC produces datasets that give an overview of their funding portfolio. In 2016,
NHMRC released a dataset containing details of all grants during the period 2000–201639 along with
derived summary data.40 This data source was released following cleaning of the source data and so
provides a high-quality, near-complete and convenient dataset to work with. The publicly available
dataset reports on a limited set of grant aspects, but NHMRC have internal access to the full range of data
associated with the public release. The ‘all grants’ data source appears to draw data from the CV and
Profile, Application and Final Report data sources.

3.2.7. Bibliometric Output Data
Research produces a wide variety of outputs, some of which are more amenable to measurement than
others. Bibliometric data are perhaps the most readily available data that report on the outputs of
NHMRC-funded research. The raw data are article titles; journal names, volumes and issues; authors; and
year of publication. These data are sourced from the RGMS database and final reports and incorporated
into a publications database. The most recent bibliometric report – Measuring Up 201341 – drew data
from NHMRC’s RGMS and End of Grant Report data sources, in addition to employing publication
and citation data available in the Thompson Reuters databases: National Citation Report and Journal
Performance Indicators.

39

File ‘All Grants 2000–2016 (XLS 14MB) updated March 2017’, as of 14 January 2019 available at:
https://nhmrc.gov.au/funding/data-research/research-funding-data
40

File ‘Summary Tables 2000–2016 (XLS 100KB) updated March 2017’, as of 14 January 2019 available at:
https://nhmrc.gov.au/funding/data-research/research-funding-data
41

National Health and Medical Research Council. (2013). ‘Measuring Up 2013.’ Canberra: National Health and
Medical As of 14 January 2019 available at:
https://nhmrc.gov.au/about-us/publications/measuring-2013#block-views-block-file-attachments-content-block-1
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Figure 3.3. Summary of data available across data sources. Note: strategic data are excluded since they consist of secondary analysis of other sources.
Description of each data category here is a summary – more information is available in Section 3.2.
Profile

Application

Data related

Grantee

Final

Bibliometric

and

form

to

variations

reports

output data

CV

application

Notes

assessment
Administrative

Purely administrative fields

Personal

Personal details, e.g. name, date of birth, gender, country of birth, citizenship,

details

whether of Aboriginal and/or Torres Strait Islander descent, contact details,
academic identifiers, date of PhD award

Track record

Career history and track record, e.g. employment history, career disruption,
qualifications, awards and prizes, professional memberships, editorial
responsibilities, funding obtained

Research

Information on field of research

Peer review

Information on peer review processes and participation

Process

Information on the process of conducting the research and changes over that time

Outcomes

Academic outputs such as publications, research data and research tools,

Impacts

Broader changes that can occur within society as a result of research (e.g.

Application -

General fields across most applications

community engagement, conference participation, and mentoring
translation into policy or practice, development of products)
general
Application -

Fields specific to individual schemes

specific
Ethics

Related to ethics approval

Partners

Information on partners and collaboration
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3.3. At what stages in the process are the data collected?
Having identified a range of data sources, we aimed to gain a better understanding of where in the grant
application process these data were being collected and used. We therefore mapped the different data
sources to NHMRC grant application process. Understanding where in the process the data are currently
being collected is important in the context of developing a future evaluation framework for NHMRC. In
Figure 3.4, we depict a visualisation of the different types of data and the corresponding stages at which
they are being collated by NHMRC.
In Figure 3.4 the key data sources are indicated as green hexagons, placed under the processes through
which they are generated. The dashed arrows indicate the flow of data, whether that flow is from a process
to a data source, one data source to another, or a data source to a process. Adding to this, we describe two
data sources in more detail below:


Profile and CV
o

Input: Before creating or submitting an application, applicants must create a Profile and
CV on RGMS. At a minimum, applicants are compelled to fill in certain required fields
covering demographics, contact details and research area.

o

Input: As indicated in the footnote to Figure , following completion of an award,
researchers must complete an End of Grant Report and update their CV. This is another
data input to the Profile and CV data source.

o

Output: Information collected through the Profile and CV data source is used to prepopulate certain fields in subsequent applications. Hence, the Profile and CV data source
are acting as an input to the Application Form data source.

o

Output: Aspects of the data may be directly passed on for use in the peer review process,
for instance regarding track record or contact details. Here, the data source is feeding
into a process rather than another data source.



Bibliometric output data
o

Input: NHMRC-funded research performed by grant awardees may generate
publications. Publication data are collected by extracting bibliometric data from RGMS.

o

Input: As described in the latest Measuring Up 2013 report, publication data collected
in the End of Grant Report data source is subsequently used to build the bibliometric
data source.

o

Output: While not explicitly shown in the figure, there can be outputs from the
bibliometric data source, for instance informing NHMRC funding policies or feeding
into wider national funding databases in Australia.
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Figure 3.4: Infographic visualising the different types of data and the stages in the grant application process at which they are collated42

Source: RAND Europe

42

The infographic shows the main data sources and processes involved in NHMRC’s grant application process. There are some additional links between data sources that for
reasons of clarity are not shown, e.g. upon completion of a funded project the researchers must update their Profile and CV on RGMS. This could be represented as a dashed line
feeding back from the Final Report into the Profile and CV. ‘Commission’ refers to the post-award stage involving the award (and consequent administration) of grants.
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3.4. What does NHMRC do with these data?
NHMRC uses the data it collects for a wide range of reasons beyond the direct allocation of funding
through peer review. Table 3.6 presents an exemplary list of reports43 produced by NHMRC that make
use of the data sources described in Section 3.2 above. For example, NHMRC periodically performs a
cross-scheme bibliometric analysis to investigate the impact of NHMRC funding in terms of publication
output. The most recent bibliometric report – Measuring Up 2013 – analyses 20,960 NHMRCsupported publications over a five-year period (2005–2009). The report makes use of two internal
NHMRC data sources – RGMS and End of Grant Reports – in addition to two external Thompson
Reuters databases. This use of data shows the performance of NHMRC across all schemes and at a
disaggregated level by funding scheme and field type.
As an example of analyses performed to target a specific question, NHMRC performed an analysis within
the Projects Grants scheme that looked at the funding rates across the four pillars of research44 and how
those rates varied with the gender of applicants. This work formed part of NHMRC’s drive to fund more
top female health researchers in Australia, as part of an initiative aimed at reducing the difference in
funded rates between male and female lead investigators.45

43

Table 3.1 is not intended to present an exhaustive list of all the ways NHMRC uses the data they collect. Rather,
it presents some key examples where the objectives of the analysis align with those of the restructured grant streams.
44

As defined by NHMRC: basic science; clinical medicine and science; health services research; and public health

45

As of 14 January 2019: https://nhmrc.gov.au/funding-australias-top-female-researchers
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Table 3.6: Overview of NHMRC evaluations that target objectives aligned with those of the restructured grant streams
Data source

Analysis title

How the data are used

Availability of grant-specific

Availability of data

information

Relevance to core
objectives of new grant
program46

Profile and CV,
Application Form

NHMRC Funding
Outcomes by
Gender for each
scheme

To illustrate funding outcomes by
gender: data cut by scheme and
Broad Research Area

Yes (Data available for ECF, CDF,
PF and RF, Project Grants (New
Investigator and Standard Project
grants))

Multi-year (e.g. 2013–
2015)

Support and provide
opportunities for researchers
across all career stages

Profile and CV,
Application Form

Project Grants –
New Investigators
Grant Data and
Teaching Load

To show the funding rates across the
four broad research areas and
relative to teaching load

No (relates only to project grants)

Multi-year (e.g. 2003–
2013)

Support and provide
opportunities for researchers
across all career stages

Profile and CV,
Application Form

Broad Research
Area by Gender for
ECFs and CDFs

To show funding outcomes by
Broad Research Area and gender

Yes (For Early Career Fellowships
and Career Development
Fellowships)

Multi-year (e.g. 2013–
2015)

Support greater creativity
and innovative research;
support and provide
opportunities for researchers
across all career stages

Profile and CV,
Application Form

Part time Fellowship
Outcomes by
Gender

To show funding outcomes by
gender for applicants who applied
for part-time research

Yes (Across fellowships for Early
Career, Career Development and
Research)

Multi-year (e.g. 2013–
2015)

Support and provide
opportunities for researchers
across all career stages

Data related to
application
assessment

Gender composition
of NHMRC peer
review panels 2013

To illustrate gender composition of
NHMRC’s Peer Review Panels

Yes (Broken down into 16 different
funding streams)

2013

Relevant to NHMRC principle
of equity.

46

As noted previously, the new grant program aims to: (i) support greater creativity and innovative research; (ii) minimise the burden on researchers (e.g. during both the
application and peer review process); and (iii) support and provide opportunities for researchers across all career stages.
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Data source

Analysis title

How the data are used

Availability of grant-specific

Availability of data

information

Relevance to core
objectives of new grant
program

Profile and CV,
Bibliometric
Outputs

Measuring Up 2013

To show the scientific outputs of
NHMRC research funding in
comparison with that of other
Australian health and medical
research

Yes (e.g. projects, programs,
centres of research excellence,
research fellowships, practitioner
fellowships, career development
fellowships, early career
fellowships)

Multi-year (periodically
since 1996, e.g.
2002–2006; 2005–
2009)

Support greater creativity
and innovative research

Strategic (collated
from CV and
Profile,
Application Form,
and Final Report)

NHMRC Grants
2000–2016

To provide a public database of all
NHMRC research funding, the
achievements and expected future
outcomes

Yes (Full breakdown by grant type;
broad research area and specific
research area via keywords)

Multi-year (e.g. all
years from 2000–
2016)

Support greater creativity
and innovative research;
support and provide
opportunities for researchers
across all career stages;
relevant to NHMRC principle
of transparency

Strategic (collated
from CV and
Profile,
Application Form)

Results of the 2018
NHMRC Grant
Application Round

Grant outcomes are provided on a
yearly basis. The current year’s
database is provided incrementally
throughout the year after each
announcement

Yes (both in grants data and
summary format)

Multi-year (e.g. 2013–
2018)

Support greater creativity
and innovative research;
support and provide
opportunities for researchers
across all career stages

CV and Profile,
Application Form,
Final Report,
Strategic

NHMRC expenditure
by priority areas
2012–2017;
NHMRC expenditure
by other disease,
research and health
areas 2012–2017

To show funding awarded to
NHMRC and Australian
Government priority areas, as well
as other disease, research and
health areas

No

Multi-year (e.g. 2012–
2016)

Support greater creativity
and innovative research

Also data regarding CIA name,
state, sector, budget,
achievements, and expected future
outcomes

Source: RAND Europe analysis of NHMRC data
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3.5. Next steps for the data and grant management systems
NHMRC is in the process of transitioning from their existing research grant management system –
implemented in 2009 – to a new system called Sapphire. Sapphire aims to be easier and less time
consuming to use, as well as more stable and secure.47 The expectation is that Sapphire will contain all the
features of RGMS, and additionally have the flexibility to accommodate future needs. Two example
features that Sapphire will have include auto-saving of forms to prevent loss of data if the system times
out, and live character counting of text fields to aid users entering their information. Future needs that
Sapphire could accommodate include collecting data relevant to the new grant program (FG4). However,
there is a balance to be made between collecting more data to aid the evaluation of grant streams, while
maintaining NHMRC’s commitment to reducing the burden of application. In a longer timeframe,
NHMRC will be able to link the data received by NHMRC to external data sources.
Moving forward, more free text responses will be collected during applications. For instance, applicants
will be asked to demonstrate why their proposal is multidisciplinary, rather than the peer reviewers
synthesising multiple fields to come to a conclusion. There are advantages and disadvantages to this
approach. On one hand the applicants have a chance to put forth their reasoning, and the peer reviewers
have clear information on which to base their decision. On the other hand, free text fields are currently
more challenging to evaluate on a larger, for instance program- or portfolio-wide scale. Emerging advances
in the field of text mining and analysis may prove valuable in this area.
Overall, the caveats of future approaches for data and grant management systems need to be considered
and understood. Members of the focus groups suggested that burden could be addressed through
Sapphire monitoring the time spent by applicants on the system (FG1, FG2, FG3). As noted by
NHMRC members in further communications, the time spent by applicants on a grant management
system is unlikely to be a good proxy for the burden of the application process, as significant offline work
could be performed in preparation.

3.6. Reflections on NHMRC’s data and grant management systems and
capabilities
In this chapter, we have presented an overview of NHMRC’s data and grant management systems. We
have tried to provide a high-level characterisation of the existing systems, illustrating how some of the
different elements interact. Understanding these dependencies by developing a system ‘map’ and
considering the stages in the process at which the interactions occur will be useful in the next phase of the
work (i.e. to develop the evaluation framework) as it will allow us to test proposed approaches and metrics
and consider their implications in the wider system context.

47

As both the New Grant Program and Sapphire have a central aim to reduce overall burden, it is worth noting that
the concurrent changes to both these elements of the system may make it challenging to identify the cause(s) of
reductions in burden.
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Based on our review of data headings and discussions with NHMRC, we conclude that there is a good
range of existing data held by NHMRC that can form the basis of the metrics for measuring burden,
fairness and innovation and creativity to be developed in the next stage of the work. The data held in
RGMS are core to this, in particular the Profile and CV data, which provide us with individual level
information over time and links to applications. As noted, this will also form the basis of ongoing
reporting in the new grant program, with updates to the comprehensive Profile and CV data providing an
ongoing record of the outcomes of work funded, as well as a resource for future application assessment.
Based on discussions with NHMRC, we understand that it is unlikely that significant additional data
collection or expansion of the fields within existing data collection mechanisms will be feasible in the
short term. Therefore, in our development of metrics as set out in Chapter 4, we have focused primarily
on building on and creatively utilising these existing data sets, though still providing some ideas and
opportunities for development and evolution of the metric set over time. With this in mind, we reflect on
some of the challenges and opportunities this offers. First, building on existing data offers the potential for
comparison and baselining against prior funding streams. However, this would be subject to the caveat
that there is no clear alignment between old and new, and as such, comparisons would need to be made
with the differences in aims and objectives between funding streams taken into account. Second, it should
also be noted that the availability and consistency of data differs between the previous funding streams
and over time, which may mean that there are some areas where analysis may be limited to a subset of the
portfolio. Finally, we are aware that there are some changes in the application form and Profile and CV
being made as the transition from RGMS to the new system, Sapphire, takes place. The evidence outlined
here is based on the RGMS system and therefore there may be some inconsistencies with the new system.
This could also have implications for integration between the datasets; however, it is expected that these
should be minimal.
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4. A framework and metrics for NHMRC’s new grant program

In this chapter, we build on the analysis presented in Chapters 2 and 3 to set out an evaluation framework
and a set of metrics for the evaluation of NHMRC’s new grant program against its aims to:


Encourage greater creativity and innovation in research.



Provide opportunities for talented researchers at all career stages to contribute to the
improvement of human health.



Minimise the burden on researchers of application and peer review so that researchers can spend
more time producing high-quality research.

4.1. A framework for NHMRC’s new grant program
A framework for the new grant program is set out in Table 4.1. The approach taken is structured to take
into account the stages of the process within NHMRC’s grant program: (i) application process; (ii) review
process; (iii) selection and feedback; (iv) administration of awards; and (v) wider outcomes.
Considerations regarding the three aims of the grant program are mapped against each of these stages.
Most of these are relevant to all of NHMRC’s grant schemes. However, there are also some considerations
which are particularly pertinent to particular schemes. These are highlighted in different colours within
Table 4.1.
The aim of this framework is to provide a structured approach to ensure we have developed metrics that
can inform analysis across all stages of the grant program from application to grant administration. As
discussed in Section 2.4, many of the existing metrics and methods used in the literature and by other
funders are focused quite narrowly on a few specific elements of the research funding and management
process – particularly award outcomes. However, this provides a limited picture of the extent to which the
schemes are addressing issues such as opportunity across all career stages and fairness, burden and
innovation and creativity, and also provides limited guidance to address these challenges. By mapping
these considerations across a framework that represents the full grant program and its processes, we can
generate a more comprehensive set of metrics that facilitate a more detailed analysis of where the schemes
are performing well, and where there is scope for further improvement. It also presents a more holistic
picture of the grant program.
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Table 4.1: Proposed evaluation framework for NHMRC’s new grant program. Coloured text indicates elements that apply to specific schemes: blue text
is for Synergy Grants, green for Ideas Grants and orange for Strategic and Leveraging Grants.

Encourage greater
creativity and innovation
in research

Minimise the burden on
researchers of
application and peer
review

Provide opportunities for talented
researchers at all career stages

Application process
Calls provide opportunities for all
biomedical and health research
fields and career stages
Applications received from diverse
range of researchers by discipline,
career stage and demographics
Opportunities available across
career stages, including early
career researchers

Fewer applications received
Time taken on applications is
proportionate to funding to be
awarded

Review process
Panel and reviewers provide a representative and
diverse mix of perspectives
Review criteria and processes do not
disadvantage particular groups of applicants
Career disruptions taken into account fairly
Different career stages assessed fairly overall,
and in terms of track record specifically

Award and feedback
Funding awarded is spread
across different groups and
populations, particularly by
career stage
Useful, unbiased feedback is
provided to applicants

Administration of awards
Grantee variations are
accessed by all as needed
All requesting variations to
their grants are given equal
access to them

Review process is efficient for reviewers and
panel members

Success rates match internal
and wider benchmarks

Internal administration time and costs are not
increasing

Useful feedback is provided to
both successful and
unsuccessful applicants

Grantee variation processes,
financial acquittals and end of
grant reporting are efficient

Promising early career
researchers across all
demographics and disciplines
are supported

Differences in opinion in reviews considered
carefully and valued
Innovation and creativity criterion evaluated fairly
and separately from other criteria
Synergy stream supporting multidisciplinary teams

Innovative and creative
research supported across the
portfolio
Innovation and creativity
evaluated scores linked to
award decision
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Overall proportion of
researcher time spent
preparing and reviewing
applications is not increasing
Overall administrative costs for
funding schemes match
internal and wider benchmarks

Applicants are applying for fewer
awards

Criteria and application processes
do not drive conservatism

A diverse range of researchers
are supported across
biomedical research in
Australia

Team diversity used to support a range of
researchers

Structure and timing of calls does
not cause excessive burden

Funding opportunities for novel
work outside of conventional areas
available

Wider outcomes

End of grant reporting
indicates innovative research
has been conducted

Innovative research outcomes
New or expanded areas of
research or cross-disciplinary
work
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4.2. Metrics for NHMRC’s new grant program
In order for NHMRC to operationalise the evaluation framework, it was important to also develop a set
of clearly defined metrics that interrogate the aspects of the framework across the three core aims of
ensuring fairness, reducing burden, and supporting innovation and creativity. We undertook this task by
first compiling a longlist of metrics that addressed the three core aims and then mapping the most
relevant and feasible metrics onto the evaluation framework.

4.2.1. Developing a longlist of metrics
We employed three main approaches to generate the longlist of metrics. First, we compiled metrics from
the literature that addressed the three core aims of the restructured grant program. Previous studies
conducted by RAND48,49,50 – as well as the literature identified in Chapter 2 of this report – provided a
wealth of relevant metrics. Second, we took a bottom up approach by reviewing the data collected by
NHMRC in Chapter 3. This approach helped generate ‘custom-made’ metrics that specifically explore
issues in the Australian health and medical research context. Finally, we reviewed transcripts of four
interviews with NHMRC staff responsible for streams within the restructured program. These interviews
gave us insight into the stream-specific aims and challenges that are important to capture and explore
through metrics. At the point of entry into the longlist, each metric was annotated with the core aim it
addressed and whether the metric was broadly applicable across schemes or scheme-specific. The full
longlist of metrics is presented as Table E.1 in Annex E. Although many of these metrics are not relevant
or feasible for NHMRC at this stage, this may provide a useful resource for ongoing improvement and
revision of the metric set over the longer term or when specific questions or evaluation needs arise.

4.2.2. Mapping metrics to the proposed evaluation framework
Having created a longlist of metrics, we aimed to score each entry according to two key criteria –
relevance and feasibility. The relevance criterion relates to how directly the metric reports on the specified
core aim, for example a ‘high’ score would be given for a metric that directly addresses a core aim and a
‘low’ score for a metric that only tangentially addresses a core aim. The feasibility criterion relates to how
practical it would be for NHMRC to employ the metric. A ‘high’ feasibility score could reflect the use of
data already collected by NHMRC through their grant management system, while a ‘low’ score could
signify the need for collection of new data and development of new analytical techniques. The feasibility
score was informed by our knowledge of NHMRC’s data and grant management system capabilities, and’

48

Guthrie, S., Krapels, J., Lichten, C. A. and Wooding, S. 100 metrics to assess and communicate the value of
biomedical research: An ideas book. (2016). Association of American Medical Colleges, RR-1606-AAMC As of 14
January 2019: https://www.rand.org/pubs/research_reports/RR1606.html

49

Krapels, J., Morgan Jones, M., Castle-Clarke, S., Kryl, D. and Younossi, O. (2015). Developing a research impact
performance management system for the Research Council, Oman: Final Report, Santa Monica, Calif.: RAND
Corporation, RR-833/1-TRC. As of 14 January 2019: https://www.rand.org/pubs/research_reports/RR833z1.html
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Unpublished: https://www.rand.org/labor/centers/rapid/projects/qatar-science-technology-park.html
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in many cases’ was subsequently refined following further dialogue with the data team at NHMRC. Each
metric was independently scored against the relevance and feasibility criteria by three researchers on the
project team. A workshop was then held with all scorers present, where disagreements were discussed and
a final set of scores produced.
An initial mapping of metrics that scored ‘high’ in both relevance and feasibility was performed on the
proposed evaluation framework. Each metric was assigned to an evaluation criterion (i.e. across the three
aims of the new grant program) and stage in the NHMRC grant process (i.e. application process, review
process, selection and feedback, administration of awards, or ultimate outcomes). While there was broad
coverage across the framework, several important areas were not addressed through this initial mapping.
As such, we broadened the scope to include metrics that scored ‘medium’ in relevance or feasibility if they
directly addressed an aspect of the framework. The current iteration of mapped metrics is presented in
4.2, where the metrics added during the second phase are indicated with an asterisk. Table 4.3 acts as a
legend to the framework in Table 4.2, providing information on data requirements and further context to
the metrics.
The selected indicators have been reviewed holistically to ensure there is an appropriate mix of metrics
that provide a picture of current progress against an existing baseline, metrics that measure progress
against new goals, and some interesting ideas for future development. Based on feedback from NHMRC,
as well as metrics that can be employed immediately, we have also added some more novel, developmental
metrics (e.g. that might involve the use of text mining techniques) that can be implemented over time.
We have noted metrics that are likely to be able to be implemented immediately by comparison to more
forward-looking metrics that may be added to the framework over time, with more novel and speculative
metrics denoted in italics in Table 4.2. We also provide a longlist of metrics in Table E.1 in Annex E. We
suggest that this be reviewed alongside this selection on a regular basis to ensure that the correct balance is
made on an ongoing basis between metrics that are central to the aims and can be operationalised
immediately, and more interesting and novel metrics that might offer new insights and that could perhaps
be implemented over the longer term.
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Table 4.2: Proposed evaluation framework with mapping of metrics to the different stages of the grant application process and three core aims of new
grant program. Coloured text indicates elements that apply to specific schemes: blue text is for Synergy Grants, green for Ideas Grants and orange for
Strategic and leveraging Grants. Metrics that are italicised are more forward-looking and may not be feasible to implement immediately.
Application process

Framework

Applications received from
diverse range of researchers by
discipline, career stage and
demographics
Opportunities available across
career stages, including early
career researchers

Award and feedback

Panel and reviewers provide a
representative and diverse mix of
perspectives

Funding awarded is spread across
different groups and populations,
particularly by career stage

Review criteria and processes do not
disadvantage particular groups of
applicants

Useful, unbiased feedback is
provided to applicants

Administration of awards
Grantee variations are
accessed by all as needed
All requesting variations to
their grants are given equal
access to them

Wider outcomes
A diverse range of researchers are
supported across biomedical research
in Australia
Promising early career researchers
across all demographics and
disciplines are supported

Career disruptions taken into account
fairly
Different career stages assessed fairly
overall, and in terms of track record
specifically
Team diversity used to support a
range of researchers

1. Application rate by career
stage, FoR and researcher
category as well as other
demographics (e.g. gender)*

Metrics

Provide opportunities for talented researchers at all career stages

Calls provide opportunities for
all biomedical and health
research fields and career
stages

Review process

2. Proportion of applicants who
have never previously applied
for an award

3. Peer review panel composition by
career stage and other demographic
and disciplinary factors
4. Scores achieved across different
criteria by career stage and other
demographic and disciplinary
factors*
5. Track record score relative to
whether the applicant has listed a
Career Disruption
6. Composition of Synergy/Ideas
teams by discipline and
demographics, particularly career
stage

7. Percentage of MREA funding
awarded by career stage
8. Success rate by career stage and
other factors such as career
disruption, BRA, FoR, geographic
location, gender and Aboriginal and
Torres Strait Islander descent
researchers*
9. Proportion of awards (by volume
and value) made to new applicants
and to new awardees.
10. Perceptions of applicants on
process and feedback
11. Text analysis of feedback

12. Demographic analysis
of the number and types of
variations requested*

14.

13. Demographic analysis
of the proportion of grantee
variations awarded*

•

Quality

and

diversity

Australia:
Demographic

and

disciplinary

diversity in profile and CV of ‘active’
researchers
•Bibliometric analysis of quality and
diversity nationally
• Qualitative analysis of the quality of
research (e.g. through case studies)
15. Longitudinal analysis of
applicant’s grant awards and career
progression

*Note for these metrics we suggest analysis should include statistical significance testing to assess whether differences between populations are meaningful.
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Framework

Fewer applications received
Time taken on applications is
proportionate to funding to be
awarded

Review process

Award and feedback

Review process is efficient for
reviewers and panel members

Success rates match internal and
wider benchmarks

Internal administration time and
costs are not increasing

Useful feedback is provided to
both successful and unsuccessful
applicants

Structure and timing of calls does
not cause excessive burden

Administration of awards

Wider outcomes

Grantee variation processes,
financial acquittals and end
of grant reporting are
efficient

Overall proportion of researcher time
spent preparing and reviewing
applications is not increasing
Overall administrative costs for
funding schemes match internal and
wider benchmarks

Applicants are applying for fewer
awards
24. Success rates
16. Number of applications received 20. Hours of peer reviewer time per
per funding round
application (including hours on
25. Perceptions of applicants on
meetings and hours spent individually feedback received
17. Time taken by applicants to
reviewing applications)
prepare applications

Metrics

Minimise the burden on researchers of application and peer review

Application process

18. Number of days between 21. Average number of applications
assessed by each peer reviewer and
NHMRC application deadlines
frequency of their participation
19. Number of applications per
22. Average time from submission of
round per applicant
applications to notification of
funding

26. Time spent by researchers
and institutions preparing
grantee variation
applications, financial
acquittals and end of grant
reports
27. Hours of internal
administration time and total
administrative costs

23. Proportion of data fields in
NHMRC’s granting system used by
peer reviewers (by dwell time in the
online portal, or by survey)
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28. Mean and median number of
hours spent by researchers preparing
and reviewing grants
29. Success to burden ratio – how
many hours are spent per $ funding
committed?
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Framework
Metrics

Encourage greater creativity and innovation in research

Application process
Funding opportunities for novel work
outside of conventional areas
available
Criteria and application processes
do not drive conservatism

Review process

Award and feedback

Differences in opinion in reviews
considered carefully and valued

Innovative and creative research
supported across the portfolio

Innovation and creativity criterion
evaluated fairly and separately from
other criteria

Innovation and creativity evaluated
scores linked to award decision

Administration of awards

Wider outcomes

End of grant reporting indicates
innovative research has been
conducted

Innovative research outcomes

40. Text analysis of final grant
reports for innovation and
creativity

41. Measures of
commercialisation (e.g. number
of patents, number of spin outs
created, income from IP, number
of licence agreements, amount
of industry co-funding)

New or expanded areas of
research or cross-disciplinary
work

Synergy stream supporting
multidisciplinary teams

30. Number of applications
received with novel FoR
combinations

34. Reviewer (dis)agreement at
different stages of the process and
alignment with final scores

31. Diversity of research fields of
literature cited in applications

35. Correlation between innovation
and creativity score and other scores
or researcher characteristics

32. Analysis of innovation and
creativity of applications based on
analysis of key words and text
mining of applications (e.g. impact
case studies)
33. Proportion of funding calls (by
volume and value) that are assessed
based on innovation and creativity

36. Number of FoR covered by
Synergy team

37. Importance of key grant-specific
sub-scores to obtaining funding
38. Text mining of reviewer
feedback for terms related to
innovation
39. Analysis of composition of entire
grant portfolio
• By novel FoR combinations and
diversity of collaborations
• By text mining of titles/abstracts
for terms related to innovation and
creativity
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42. Bibliometric measures of
innovation, including
collaboration, interdisciplinarity
index and analysis of novelty of
keywords and citing journals
43. Qualitative analysis of the
range and nature of wider
innovative outcomes (including
development and
implementation of novel
interventions including new
biomedical tools, compounds,
therapies, improvements to
processes and services)
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Table 4.3: Further details on the metrics mapped to the evaluation framework
ID

Metric
1

Data requirements

Comments

Application rate by career

Demographic data from Profile and CV

Are applications received from a diverse

stage, FoR and researcher

linked to number of applications

range of researchers by demographics,

category, as well as other

career stage and discipline?

demographics (e.g. gender)
2

Proportion of applicants who

Application history of applicants.

have never previously applied

Is the new grant program opening up
applications to new applicants?

for an award
3

Peer review panel

Demographic data relating to members of

Do panels and reviewers represent an

composition by career stage

GRP

appropriate and diverse mix of

and other demographic and

perspectives?

disciplinary factors
4

Scores achieved in different

Demographic data from Profile and CV as

Are some applicants scoring poorly in

categories by career stage

well as scores obtained from GRP for

particular areas?

and other demographic and

funded applicants

disciplinary factors
5

Track record score relative to

Track record sub-score and the occurrence

Are

whether the applicant has

and extent of career disruption or other

appropriately taken into account, i.e.

career

interruptions

being

listed a Career Disruption

factors that affect opportunity

are applicants’ track records being

Composition of synergy/ideas

Demographic data from Profile and CV

Do teams applying to Synergy/Ideas

teams by discipline and

grouped by CI’s co-applying to Ideas or

Grants comprise a diverse range of

demographics, particularly

Synergy streams

researchers?

Percentage of MREA funding

Value of funding awarded and career

Is

awarded by career stage

stage of applicants

appropriately across different career

Success rate by career stage

Percentage of successful applicants when

Is funding awarded spread fairly across

and other factors such as

grouped by demographic data from Profile

different groups and populations?

career disruption, BRA, FoR,

and CV

assessed relative to opportunity?
6

career stage
7

funding

awarded

spread

stages?
8

geographic location, gender
and Aboriginal and Torres
Strait Islander descent
researchers*
9

Proportion of awards (by

Previous application and award status of

Is funding being awarded to a wider

volume and value) made to

successful applicants

range of individuals?

Perceptions of applicants on

Applicant perceptions of the peer review

Is the peer review processes deemed to

process and feedback

process and the feedback they receive

be fair and is appropriate feedback

new applicants and to new
awardees
10

provided? Surveys would likely need to
be conducted to collect this data.
11

Text analysis of feedback

The text provided in reviewer critiques in a

Is feedback constructive, supportive and

digital format

fairly given across researcher
demographics? May require
development of text mining algorithms.

12

13

Demographic analysis of the

Data on variation requests by demographic

Are some demographic groups more or

number and types of

group. Data on the size of each

less likely to request variations?

variations requested

demographic group.

Demographic analysis of the

Data on variation request approval rates by

Are some demographic groups more or

proportion of grantee

demographic group. Data on the relative

less likely to have their variations
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ID
14

Metric

approved?

Quality and diversity of

Diversity of active researchers

Are a diverse range of researchers

biomedical and health

(demographic and disciplinary) by Profile

being supported across biomedical

research in Australia:

and CV

research in Australia? Active

Demographic and disciplinary

Bibliometric analysis of quality and

researchers could be defined as having

‘active’ researchers;
bibliometric analysis of quality
and diversity nationally;
qualitative analysis of
research quality

16

Comments

size of each demographic group

diversity in profile and CV of

15

Data requirements

variations awarded

disciplinary breadth of biomedical and
health research in Australia.
Additional qualitative work may be needed

received funding within the last five
years. Is a diverse range of high-quality
research being produced in Australia?

to capture quality of research; this may also
be available through impact case studies
prepared by applicants

Longitudinal analysis of

Longitudinal data regarding award of

Track early-, mid-career and established

applicant’s grant awards and

funds, quantity of funds, positions obtained,

researchers to follow effects of program

career progression

etc.

restructuring over time

Number of applications

The total number of applications received

Are an appropriate number of

received per funding round

during each funding round

applications received? How are
applications distributed across funding
streams?

17

Time taken by applicants to

The number of days spent by applicants

Surveys or additional data fields would

prepare applications

preparing a submission

be required to collect these data, as
most preparation is done external to the
grant management system

18

19

Number of days between

The number of days between NHMRC

Provides insight on whether the structure

NHMRC application

application deadlines across all funding

and timing of calls causes excessive

deadlines

streams

burden on applicants

Number of applications per

The number of applications received from

Preparing grant applications is a

round per applicant

each applicant in a round

significant time commitment for
researchers

20

21

22

23

Hours of peer reviewer time

The number of hours each reviewer spends

Is the review process overburdening

per application

per application. This could be broken down

reviewers and panel members? Surveys

into meeting time and time spent

or additional data fields would be

individually reviewing applications.

required to collect this data.

Average number of

Total number of peer reviewers and total

Are the demands made on each

applications assessed by each

number of applications, with breakdowns

reviewer appropriate, balancing burden

peer reviewer and frequency

by scheme. Number of schemes in which

with need to develop experience to be

of their participation

reviewers participate.

an effective reviewer?

Average time from submission

The time elapsed between initial

Is the review process overly slow and

of applications to notification

application submission and the final

time consuming?

of funding

funding decision

Proportion of data fields in

Table of data fields collected through

Is the level of data collection

NHMRC’s granting system

granting system and their use or not by

appropriate; are reviewers given

used by peer reviewers (by

peer reviewers

sufficient but not excessive information?

dwell time in the online portal,

Surveys or additional data fields would

or by survey)

be required to collect these data if dwell
time is not appropriate or feasible.

24

Success rates

The overall success rate of applicants to

A major driver for NHMRC’s

NHMRC streams

restructuring was the decrease of
success rates to historic lows. How is the
new structure affecting success rates?
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ID
25

Metric

Data requirements

Comments

Perceptions of applicants on

Views of applicants on the feedback

Evidence from the literature suggests

feedback received

received from peer reviewers on their

that even if applicants are unsuccessful,

application

the process can still be a valuable use of
time if constructive and insightful
feedback is provided

26

Time spent by researchers and

The number of hours each grant-holder

Does grant-related administration

institutions preparing grantee

spends per administrative task

overburden funding recipients? Surveys

variation applications,

or additional data fields would be

financial acquittals and end of

required to collect these data.

grant reports
27

Hours of internal

The amount of time spent internally on the

Is the administration process

administration time and total

administration of awards

overburdening NHMRC?

administrative costs
28

Mean and median number of

The number of hours/days researchers

Important to consider a range of

hours spent by researchers

spend preparing and reviewing grant

statistics as level of participation in peer

preparing and reviewing

applications

review may vary significantly between

grants
29

researchers

Success to burden ratio

The number of hours spent in total by

How many hours are spent per dollar of

researchers on grant preparation (metric

funding committed?

16) and peer review (metric 19), and the
value of the funding portfolio on which
those metrics are based
30

Number of applications

Applications and their associated FoR tags

received with novel FoR

Creative projects may be likely to work
across fields of research in novel ways

combinations
31

Diversity of research fields of

Extracted reference list from applications,

Innovative applications may draw on

literature

matched against bibliometric databases to

literature across a diverse range of

determine FoR (probably using journal

fields to generate novel ideas and

subject categories)

insights

Analysis of innovation and

Analysis of application content for

Does the content of the applications

creativity

applications

innovation and creativity. This could be

provide an indication of innovation and

based on analysis of key

through text analysis of the application

creativity?

words and text mining of

content – for example impact case studies,

applications (e.g. impact case

or by analysis of the keywords included.

cited

in

the

application

32

of

studies)
33

Proportion of funding calls (by

Whether calls are assessed using

Peer review processes are known to be

volume and value) that are

innovation and creativity as a review

conservative. To what extent are the

assessed based on innovation

criterion

opportunities being made available by

and creativity
34

NHMRC actively addressing this?

Reviewer (dis)agreement at

Level of reviewer (dis)agreement in

Research suggests that innovative work

different stages of the process

(un)funded applications, e.g. based on

will be met with a lack of consensus

and alignment with final

Kappa statistics of individual scores, and

scores

analysis of their alignment with final scores
(and potentially also outcomes)

35

Correlation between

Innovation and creativity score, other

Are innovation and creativity being

innovation and creativity

scores, and demographic or other

scored independently of other criteria or

score and other scores or

information on researcher characteristics

characteristics?

Number of FoR covered by

Total number of unique FoR used to

A core aim of the Synergy grant scheme

Synergy team

describe applicant team

is team diversity, which the number of

researcher characteristics
36

research fields represented by the team
provides insight on

63

RAND Australia
ID
37

Metric

Data requirements

Comments

Importance of key grant-

Grant-specific sub-scores across different

Synergy and Ideas grant streams have

specific criteria to obtaining

criteria obtained by successful and

specific sub-scores related to key grant

funding

unsuccessful applicants

aims (‘Synergy of the team’ and
‘Innovation and creativity’). Do funded
projects excel in these targeted areas?

38

Text mining of reviewer

The text provided in reviewer critiques in a

Are innovation and creativity being

feedback from terms related to

digital format. Set of terms related to

appropriately reflected in feedback? Are

innovation

innovation and creativity for analysis.

reviews noting innovation and creativity
typically more positive/more highly
scored?

39

Analysis of composition of

Either by novel FoR combinations and

Creative projects may be likely to work

entire portfolio

diversity of collaborations, or by text

across fields of research in novel ways,

mining of titles/abstracts for terms that are

and involve multidisciplinary teams.

related to innovation and creativity

They may also highlight their creativity
with specific terms and phrases in the
titles and abstracts

40

Text analysis of final grant

Text files of final reports to be analysed

Creative and innovative projects are

reports for innovation and

with text mining algorithm

likely to use terms and phrases related

creativity

to innovation and creativity in the final
report

41

Measures of

This could include a diversity of measures

Different commercialisation measures

commercialisation

including the number of awarded patents,

provide an indication that the work is

spin out enterprises, IP income, licensing

novel and has practical applicability.

agreements and revenue, and industry
funding attributed to NHMRC grant funding
42

Bibliometric measures of

For collaboration, the number and location

Collaborative work allows researchers

innovation, including

of institutes affiliated with co-authors of

to combine knowledge and skills to

collaboration,

publications attributed to grant funding. For

address complex challenges in

interdisciplinarity index and

interdisciplinarity, the share of references

innovative ways. Interdisciplinarity is a

analysis of novelty of

belonging to different fields than the field

driver of innovation, enabling

keywords and citing journals

assigned to a publication attributed to grant

researchers to work across the

funding. Analysis of keywords and citing

boundaries by which knowledge is

journals for publications resulting from an

structured to answer complex

award compared with both prior

challenges. Innovative and creative

publications from the same author, and

work often takes researchers beyond the

other publications in the same field.

bounds of their usual research, or into
new and novel areas for their field of
research.

43

Qualitative analysis of the
range and nature of wider
innovative outcomes

Qualitative evidence on innovative research
outcomes including development and
implementation of novel interventions
(including new biomedical tools,
compounds, therapies, improvements to
processes and services). This could be
through case studies, for example, and may
include text analysis of case studies
prepared by applicants.

64

Many innovative outcomes of research
may not relate to commercialisation and
cannot easily be captured through
purely quantitative measures

Design and development of an evaluation framework for NHMRC

5. Considerations and caveats

In this chapter, we set out some important considerations and caveats to take into account in
implementing the framework and metrics developed for NHMRC’s new grant program. In the first
section, we set out key considerations regarding the implementation and interpretation of the metrics
developed. Then, we set out important caveats and limitations to our analysis in this report and in the
resulting framework and metrics.

5.1. Implementing the framework and metrics
In this section, we describe some key considerations for the implementation of the framework practically
for the analysis of NHMRC’s new grant program. This section provides additional information and
implementation guidance in two areas. First, we provide a discussion and consideration of definitions and
tools that will be required to implement some of the metrics included and ways this can be addressed.
Second, we set out some important considerations for the interpretation and analysis of the metrics across
the framework to ensure this is balanced and holistic and takes into account the known challenges in the
evaluation of research systems.

5.1.1. Definitions and methods
Many of the metrics selected do not require any additional data collection. Rather, they just require
additional analysis of the existing data held by NHMRC. For example, this could include statistical
analysis of outcomes or peer review scores across different applicant groups based on their characteristics
(e.g. career stage). However, in these cases, for a number of the metrics selected there are terms that need
some underpinning definitions to support their measurement. In addition, some of the selected metrics
required additional data collection, and set out below is some guidance and advice regarding relevant data
collection methods.
In terms of definitions, one important issue to address is career stage, for which a definition could be
implemented in several ways. We suggest that the approach used should align with the definitions used
previously for NHMRC’s fellowship awards. We propose the following possible groupings:


Very early career: Up to two years from completing PhD as for the Early Career Fellowships
(subject to exceptions for career disruption and clinician researchers as per that funding scheme).



Early career: 2–7 years since completing PhD (as for Career Development Fellowships level 1,
and subject to relevant exceptions).
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Mid-career: 7–12 years since completing PhD (as for Career Development Fellowships level 1,
and subject to relevant exceptions).



Established researcher: More than 12 years since completing PhD (subject to relevant
exceptions).

This could, however, be adjusted as required and appropriate for NHMRC. For example, the threshold
between mid-career and established researcher could be at 10 years post-PhD as for the Investigator Grant
scheme.
The term ‘active researcher’ also requires definition. One possible clear and easy to operationalise
approach could be to define active researchers as those who have received funding within the last five
years.
There are greater challenges in defining and operationalising the terms required for text mining purposes.
Text mining is an approach in which large volumes of open text data are analysed using algorithms that
can characterise the information contained within this text and identify patterns, keywords and topics
within the text. This can include simple analyses of word frequency, for example, or more complex topic
modelling and clustering approaches. In this context, one of the main ways we suggest using text mining
is to look for evidence of innovation and creativity. A challenge here is to define what text associated
within innovative and creative research looks like. There are two potential ways to go about this. A topdown approach could be used in which a set of terms generated by NHMRC team (for example, through
a review of the literature on innovation and creativity in research) is applied to identify examples of
innovation and creativity (e.g. across study abstracts). However, a more adaptive, bottom-up approach
might be preferable here, in which text related to projects that are considered innovative and creative (e.g.
their abstracts) are analysed for word frequencies or word combinations in comparison with a control
sample to identify any terms that are characteristic of innovative and creative research. This requires that
assessment is made by external experts on which projects should be considered as innovative and creative.
However, since this is one of the assessment criteria for idea grants, this peer review process should
provide data to facilitate this sampling for text analysis. A list of terms and/or phrases could be generated
(and updated and improved over time) to analyse levels of innovation and creativity across the portfolio.
We also suggest the use of text mining of reviewer feedback to see whether it is useful and constructive, if
written feedback is provided in the future. This would require initially an analysis and comparison of
feedback which is considered constructive or not constructive by applicants (taking into account whether
the applicant was successful) to generate a list of terms for the text mining analysis. This could be based
on the perceptions audit regarding reviewer feedback (see below). The analysis could also look at whether
the feedback is balanced – for example, does it use gendered language51 differentially based on the gender
of the applicant?
One additional data collection method that might be helpful to support the analysis of the new grant
program is surveys. For the analysis of burden in particular, the use of survey questions may be important

51

Gaucher, D., Friesen, J. and Kay, A. C. (2011). Evidence that gendered wording in job advertisements exists and
sustains gender inequality. Journal of Personality and Social Psychology, 101(1), 109.
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and here it will be necessary to ensure appropriate wording is used to facilitate analysis and comparison.
Some possible wording to collect information is suggested below, based on the survey approach used
previously by CIHR.52


For applicants: How many hours were spent preparing this application?



For reviewers: There may be up to three questions asked, depending on whether they just
provide a written review, whether they participate in panel meetings, and whether those meetings
are conducted face to face (i.e. additional questions may be required for panel members compared
with peer reviewers). The questions assume that NHMRC will already hold information on the
relevant numbers of applications reviewed by individuals and considered at the meetings that
particular panel members attended:
o

How many hours did you spend (at home/your institution) independently reviewing all
applications?

o

How many hours did you spend participating in panel meetings?

o

How many hours did you spend travelling to and from panel meetings?

We also suggest the use of a survey to capture perceptions of applicants, both successful and unsuccessful
on the application process and in particular on the feedback they receive in response to their applications
to provide their views on whether the feedback is useful. Some possible questions that could be used to
capture this are as follows:


How useful was the feedback you received on your application? (Likert scale from ‘not at all
useful’ to ‘very useful’).



Do you feel the reviewers’ feedback reflected appropriately on the methods you proposed? (Likert
scale from ‘no, not at all’ to ‘yes, very much so’).53



Do you feel the reviewers’ feedback reflected appropriately on the aims and relevance of your
proposal? (Likert scale from ‘no, not at all’ to ‘yes, very much so’).



Do you feel the reviewers’ feedback was fair and adequately explained? (Likert scale from ‘no, not
at all’ to ‘yes, very much so’).



Will you use your feedback to inform your future work? (yes/no/not sure).If so, in what ways?
o

To inform the content of future funding applications

o

To inform the presentation and explanation in future funding applications

o

To inform my choice of funding stream for future applications

o

To inform my ongoing research

o

To develop my networks and inform future collaborations

o

Other (please specify),

52

Peckham D., Bosompra, K. N. and Manuel, C. (2012). Evaluation of the open operating grant program, final
report. Ottawa: http://www.cihr-irsc.gc.ca/e/45846.html

53

Note that for this and the following two questions you may wish to ask the question separately regarding each
reviewer, since there may be different reflections for the different reviewers.
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Would you apply for funding from NHMRC again? (yes, to the same funding stream/yes, to a
different funding stream/no/not sure).
o

Open text for comments.

This set of questions would provide useful information on the feedback provided to applicants in
particular, but assumes that written feedback is provided to applicants. If useful, additional questions
about the process of application could also be added. Areas covered in this case might include the clarity
of the rules and the application form, the extent to which they are kept informed about the process and
the progress of their application, timeliness of the process, their experiences regarding the IT
infrastructure, and their perceptions and experiences of any contact with NHMRC. Using a Likert
approach is useful to facilitate both quick completion and quantitative analysis and comparison. However,
it is useful to also provide a limited number of free text questions to allow respondents to express their
views more fully if desired. As discussed above, it may be possible to move from a survey approach to a
more text mining based approach, with the perceptions audit initially providing both assessment and a
data set to use for the development of a more automated text-analysis based approach. However, it is
likely that even if a text mining approach can be implemented over time, even then occasional
consultation with the sector will be necessary and desirable to ensure that the automated approach reflects
changing needs and interests of applicants and to capture wider views from applicants on the process and
engagement with NHMRC.
Bibliometric approaches are also used for several metrics to provide evidence regarding the performance of
NHMRC’s grant program. Bibliometrics, as with other types of metrics, are subject to a number of
caveats and limitations and should not be used in isolation for the assessment of research portfolios. This
is acknowledged by NHMRC as a signatory to the Declaration on Research Assessment.54 However,
bibliometrics can add value in research assessment where used carefully, appropriately, and alongside other
measures. Important elements of good practice include the use of normalisation for both field and year of
publication when looking at citation counts to enable comparisons to be made more equitably across
disciplines. Even where used carefully and appropriately, there are some challenges and caveats around
bibliometrics. These have been described in detail elsewhere,55 and here we provide a brief summary of
some of the key caveats and limitations:


Bibliometric analysis only captures a limited set of the outputs and outcomes of research.
Bibliometric databases do not cover more novel research outputs, primarily focusing on journal
articles, and wider outcomes beyond the academic sphere are not captured.



Bibliometric assessment of quality relies on the assumption that citation is an indication of
quality, taking what could be considered a ‘crowdsourcing’ approach. However, citation can be

54

https://sfdora.org/read/
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See, for example, Gunashekar, S., Parks, S., Calero-Medina, C., Visser, Ma., van Honk, J. and Wooding, S.
(2015). Bibliometric analysis of highly cited publications of biomedical and health research in England, 2004–2013.
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for multiple reasons – including to critique poor quality research – so this assumption is subject
to some limitations.


Coverage of bibliometric databases is incomplete – some fields are better covered than others, and
publications in English are typically better covered than those in other languages. This can limit
the ability of bibliometric technique accurately to reflect some types of research. Additionally,
different fields may have different citation practices and authorship practices, hence citation
counts should always be normalised by field as noted above.

These are not the only caveats of bibliometric analyses, which will depend on the nature of the analyses
being performed; rather, these provide a brief summary of some of the common overarching challenges
with this approach.

5.1.2. Interpreting and using the metrics
There are a number of important considerations to take into account when interpreting and using a set of
metrics to measure the performance of any program. First is the need to take a holistic perspective rather
than considering any one metric in isolation. For example, one metric collects the internal administrative
costs of running the grant program. With any funding program, it is desirable to reduce these overhead
costs so that more of the money available can be channelled to researchers. However, the appropriate and
effective administration of the funding program requires a suitable level of expenditure. Therefore, if the
administrative costs are reduced, but the evidence from the perceptions audit of applicants shows that this
is at the expense of effective oversight, or if this increases the burden on applicants or reviewers (since the
central coordination and communication is ineffective) then that would not be a positive outcome. Thus,
looking at this metric in isolation, rather than as part of the wider picture of performance across the
board, is unhelpful.
Running parallel to this need to use metrics holistically are some issues related to using the metrics,
including the need to manage the risk of creating perverse incentives. Whenever there are metrics that
measure performance in specific areas, there is the risk that this may drive behaviour in unexpected ways,56
and result in important outcomes that are not as well captured through the metric set being overlooked.
An important consideration in the context of this framework is that it is focused particularly on capturing
the performance of the new grant program in relation to its aims to:
(i)

Encourage greater creativity and innovation in research.

(ii)

Minimise the burden on researchers of application and peer review so that researchers can spend
more time producing high-quality research.

(iii)

Provide opportunities for talented researchers at all career stages to contribute to the
improvement of human health.

However, underpinning these three strategic aims is the core principle of the work of NHMRC, which is
to improve human health and wellbeing through research. The metrics within the framework as it stands

56

Wilsdon, J. (2016). The metric tide: Independent review of the role of metrics in research assessment and management.
Sage.
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are not tailored to capture evidence on performance against this overarching goal, so a future area for
development of the framework and metrics would be to expand its scope to capture performance against
this underpinning strategic goal. A draft version showing what the framework and metrics in this area
might look like drawing on our experience is shown in Figure 5.1. However, this would require additional
review and discussion at NHMRC to ensure it adequately addresses the aims of the programs, uses
existing data and matches international standards of practice. This is beyond the scope of this work. More
generally, the overall framework, its application, and the response of relevant stakeholders to its use
should be monitored on an ongoing basis to ensure the behaviour that it is driving are appropriate and
desirable.
Figure 5.1. Draft framework and metrics for the wider aims of NHMRC’s grant program
Application process

Framework
Analysis of alignment
of calls with research
priorities identified by
key stakeholders
and/or research gaps

Metrics

Improving human health and wellbeing through research

Calls and applications
address issues and
priorities across the
scope of biomedical
and health research

Spread of
applications by FoR
and by applicant
background/discipline

Review process
Reviews
effectively
analyse the
quality and
relevance of
proposals

Consistency of
reviewer scores
Alignment of
reviewer scores
with subsequent
bibliometric
outcomes
Alignment of
relevance
assessment with
research
priorities

Award and
feedback
High-quality,
relevant
research is
funded

Administration of awards
Research is translated to
reach policy, practice and
patients where necessary
and appropriate

Funding spans
the range of
relevant and
pertinent topics
needed to
address human
health and
wellbeing
Spread of
awards by FoR
and by topics
addressed
Bibliometric
analysis of
research
outputs from
funded projects

Wider outcomes
Better underpinning
knowledge of science
related to human
health and wellbeing
New interventions to
improve human health
and wellbeing
developed
Improvements in
practice and in
overall human health
and wellbeing in
Australia

Analysis of impacts on
policy, practice and
patients recorded in CV
and profile (may be
qualitative as well as
quantitative). Possible
indicators may include:
- Patents
- Citations on guidelines
- Inclusion in professional
training materials
- Incorporation in local
practice
- Analysis of impact case
studies in future grant
applications

Overall quality
assessment of
research in
biomedical and
health sphere in
Australia
Measures of health
and wellbeing in
Australia, on
aggregate and
related to specific
conditions
Quality of care
measures in Australia
Patient satisfaction
and quality of life
measures in Australia

There are also a number of well-known challenges in interpreting and using metrics for the evaluation of
research funding programs. Notable among these in this context are time lags and attribution.
The time taken for changes in policy and practice within NHMRC to result in changes in any of these
three areas – particularly in terms of the impact on the overall Australian research system – may be
considerable. For example, for research applications to be submitted this year, it will be a year before they
are funded, and then a number of years before the research is completed and potentially longer before it is
published. More fundamentally, some of the changes that this program is intending to achieve will be
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cultural and systemic – particularly in terms of addressing conservatism and promoting diversity. In these
cases, it may be several years before the range and nature of applications NHMRC is hoping to receive is
achieved. Particularly in terms of the downstream impacts on the composition and nature of the
Australian research system and workforce, it may be many years before some of these outcomes can be
detected. Equally, however, within the framework there are more immediately measureable outcomes – in
terms of NHMRC’s own processes, and in terms of burden, where we might expect to see progress over
the next few years. Therefore, for each metric, it should be considered whether it is realistic to see progress
over a given timeframe, and where earlier-stage markers of progress might be available to show that
interim steps are being taken towards a desired end goal.
Also challenging here may be the attribution of desired outcomes to the actions of NHMRC. The actions
taken here are set within a wider political, social and economic context, and within a wider research
system where there are multiple actors including universities, professional bodies and other research
funders. All of these different actors will influence the outcomes of NHMRCs actions and, particularly in
relation to the ultimate aims to impact on the overall research system, isolating the extent to which the
actions of NHMRC have influenced the diversity and composition of the research system and workforce
may be challenging. Even at the earlier stages – in terms of the range and nature of applications received,
for example – there will be factors with regard to opportunity and access that are well outside NHMRC’s
control that affect this. However, there are a range of metrics within the framework that are directly
related to NHMRC’s actions and are within their control. Therefore, by considering the framework and
metrics holistically, and assessing performance against metrics that are both within and outside
NHMRC’s direct purview, it should be possible to assess not necessarily the extent to which changes
measured can be attributed to NHMRC, but at least the extent to which NHMRC can be said to be
making a contribution to the goals of encouraging greater creativity and innovation in research,
minimising the burden on researchers of application and peer review, and providing opportunities for
talented researchers at all career stages.

5.2. Limitations of our analysis
There are a few important caveats that should be taken into account when reviewing the findings in this
report. First, for the review of international practice (Task 2), as we carried out a rapid evidence
assessment (REA) rather than a systematic review, we did not cover all possible literature. However, the
review included a diverse set of more than a hundred carefully selected articles, and therefore paints a
wide-ranging picture of the state of play with respect to other funding organisations around the world. As
noted above, however, the availability and scope of the existing literature in some areas is fairly sparse.
Within the review of international practice, we also conducted interviews with representatives of funders.
It should be noted that we were only able to speak to a small number of other funders; therefore, the
information provided may not be representative of all funding systems, or indeed the full diversity of
practice taking place at the funding organisation in question.
For the assessment of the current NHMRC processes (Task 3), we carried out a review of data and
materials provided by NHMRC, along with a review of data available from the website. It should be
noted that this is a review of what was made available to us, and may not be a complete reflection of all
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the data held by NHMRC. We also carried out focus groups with representatives of the current and new
grant program administration within NHMRC. These were held with a limited number of representatives
and therefore may not capture the full range of potential information available on the processes. However,
the focus group participants – who were selected by NHMRC (which could potentially introduce a
selection bias) – had knowledge of different elements of the respective funding streams and were able to
help us obtain a good understanding of each of the funding streams. We have aimed to analyse the full
grant application process within NHMRC; however, inevitably there was more data available on some
aspects than others and therefore the analysis may be more heavily weighted on these aspects (e.g.
information related to the peer review process).
For Tasks 2 and 3, the interviews and focus groups were semi-structured, which means that not all
interviewees were asked identical questions. In addition, all the results from interviews and focus groups
are based on the knowledge and perceptions of the participants, and it is not possible to verify every piece
of information provided. Additionally, the interviews and focus groups were carried out by multiple
interviewers; therefore, different styles and approaches will have been used. We tried to mitigate against
this by developing standardised protocols for the interviews and focus groups. All interviews and focus
groups were written up as comprehensive notes rather than a verbatim transcript, meaning that some
information could have been lost. To minimise this risk, all interviews were done in pairs, with the notes
verified by both interviewers once they had been written up
When developing the longlist of metrics (Task 4) we consulted the literature identified in our rapid
evidence assessment. As noted above, a rapid evidence assessment does not cover all possible literature in
the same manner as a systematic review. As such, it is possible that our longlist is not an exhaustive list of
metrics that have relevance for evaluating the grant program against NHMRC’s core aims. However, our
review did include a diverse set of over one hundred articles, which we supplemented with both literature
and expertise produced in previous studies RAND has conducted. When scoring the metrics for
feasibility, we relied on knowledge gained through executing this project for NHMRC; however, it is
possible that there are detailed aspects of data collection, storage or processing that we are not aware of
that impact the feasibility of the metrics. We overcame this limitation through discussion with experts at
NHMRC in the final stages of the project.
Finally, as set out above, the framework and metrics developed only related to three specific aims of the
grant program, to:
(i)

Encourage greater creativity and innovation in research.

(ii)

Minimise the burden on researchers of application and peer review so that
researchers can spend more time producing high-quality research.

(iii)

Provide opportunities for talented researchers at all career stages to contribute to the
improvement of human health.

Therefore, the performance against these metrics will not capture other desired outcomes of the program
– and indeed even within these areas, the metrics developed will probably not capture all elements of
performance. However, when considered holistically and in view of some of the challenges around
attribution and time lags set out about, they should provide a useful overall picture of the performance of
NHMRC’s new grant program in relation to these three specific aims.
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Annex A. Methodological approach

Study design
Figure A.1 below sets our overall approach and study design. Each of the study tasks is described in more
detail below.
Figure A.1: Summary of study tasks and sub-tasks

Methods
Task 1: Develop final project plan
Based on initial feedback from NHMRC at an inception meeting, we revised and updated the project
plan, building on the contents of the proposal. In addition, we worked up more detailed research tools,
including the search strategy for the literature review (set out under Task 2 below) and the interview
protocol (set out in Annex B). The detailed methods were then assembled within a final project plan sent
to NHMRC. This also forms the basis of methods described in the remainder of this Annex.
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Task 2: Review of international practice
The aim of this task was to build an understanding of the program evaluation landscape in terms of
evaluation frameworks using a rapid evidence assessment (REA) and key informant interviews. These
approaches have enabled us to build on our extensive experience in research evaluation frameworks to
ensure we are reflecting the latest developments in the field and existing accepted practice.

Rapid evidence assessment (REA)
We have undertaken an REA that builds on previous work—such as Guthrie, et al. (2017) –
encompassing methods for evaluating programs, the challenges faced in evaluation, issues associated with
research evaluation and the importance of responsible metrics.
An REA is a systematic review of the available literature of a topic. However, unlike a full systematic
review, the scope and coverage of the review is restricted through search criteria, which are refined
through the process to ensure the review focuses on the most relevant literature and that the amount of
literature to review is manageable within the scope of the work. In our REA, we have covered academic
literature in Scopus as well as grey literature, e.g. policy reports and studies, government documents and
news articles.
We focused specifically on metrics and measurement approaches that address the core aims that NHMRC
had in mind when restructuring their grant program, i.e. (i) to encourage greater creativity and innovation
in research; (ii) to support and provide opportunities for talented researchers at all career stages; and (iii)
to minimise the burden on researchers of application and peer review. Chapter 2 of this report focuses on
these three key areas. Additionally, we restricted our search to literature in English from the past 10 years
to ensure we focused on the latest developments in the field and current best practice, as well as obtained
a manageable amount of literature.
Search terms

In Table A.1 below, we present the final set of search strings used to conduct the rapid evidence
assessment.
Table A.1: List of search terms employed in the rapid evidence assessment
Group
1

2
3
4
5
6
7

Search terms
(“grant review” OR “peer review” OR “grant program*” OR “grant scheme” OR “funding
scheme” OR “funding application” OR “grant application” OR “grant award” OR
“fellowship funding” OR “fellowship award” OR “fellowship scheme”)
(biomed* OR health)
(innovat* OR creativ* OR novel*)
(bias OR equit* OR equality OR “equal opportunit*”)
(burden OR workload OR efficien*)
(“career trajector*” OR “early career” OR “career stage” OR “post*doc*” OR “postdoc*”)
(open* OR transparen*)
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To identify literature that focuses on topics related to the key aims and principles underpinning
NHMRC’s new grant program, we operationalised these search strings as follows: [Group 1 AND Group 2
AND (Group 3 OR Group 4 OR Group 5 OR Group 6 OR Group 7)].
Implementing the search strings

Interrogating the Scopus database with the search strings in Table A-1 yielded 1,741 results. We
performed an initial test of our strategy by checking that specific key papers we were already aware of
appeared in the results, for example Guthrie et al. (2017). Once satisfied the search strategy was
performing effectively, we implemented a filtering process to determine the inclusion or exclusion of
articles based on their relevance to address the primary objectives of this task as set out in Figure A..
Figure A.2: Screening process for articles pre-extraction

1,741
174

•Total articles obtained by interrogating Scopus database with search
strings in Table 2.1
•Articles retained following first pass screening by title (10%)

100

•Articles retained following second pass screening by abstract (5.7%)
•These articles proceeded to full review

33

•Additional articles identified through snowballing and recommendations
from interview

133

•Final number of articles included in review and analysis

Data extraction

Prior to information extraction from the relevant literature we created a data extraction template – a predetermined coding framework based on the study aims (i.e. fairness, burden, and innovation and
creativity). Working to a template ensured consistent extraction of data and enabled us to focus the
information extracted and analysed on key issues of interest. While the template provided a framework,
we allowed for some emergence by reviewing the framework as a team at an interim stage, to determine if
revision was necessary to include any key issues emerging from the literature that were not anticipated at
the outset of the study. During the interim meeting, we concluded that the template was fulfilling its
function efficiently and did not need revision. After initial piloting and discussion to ensure consistency,
three researchers performed the full extraction of 100 articles in parallel. During this process, each
researcher was instructed to add key references to a ‘snowballing database’. Snowballing refers to the
continuous, recursive process of gathering and searching for references from within the bibliographies of
the shortlisted articles. The snowballing database was populated with 15 articles, which were passed
through the filtering processes described above, yielding an additional eight papers that were fully
extracted.
We also considered additional articles using a combination of targeted web searches and suggestions from
our key informant interviews. These methods yielded an additional 18 articles that were included in our
REA.
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Key informant interviews with stakeholders external to NHMRC
We anticipated that it would be beneficial to supplement the literature review with a number of key
informant interviews with stakeholders external to NHMRC to understand how evaluation methods are
employed in practice, and also to explore evaluation approaches that may not be documented in the
literature. For example, the approaches to evaluation used by some funding bodies may not be captured
fully in the literature and the specific challenges and opportunities they offer were more effectively
explored through telephone interviews. Thus, the overall aim of these interviews was to better understand
the program evaluation landscape (in terms of evaluation frameworks) in specific research contexts
external to NHMRC and, in particular, to examine how evaluation methods are employed ‘on the
ground’. We identified respondents with relevant expertise at key biomedical and health research funders
internationally. We focused on developed research systems that may be comparable with the Australian
system, primarily in Europe and North America. We also spoke to some researchers working on the
analysis of peer review and grant funding approaches and their challenges.
Interviews were conducted by telephone and typically lasted for approximately one hour. These interviews
were conducted following a semi-structured protocol to enable consistent evidence collection while
providing the opportunity to explore emerging issues. The interview protocol is provided in Annex B;
importantly, this protocol was intended for guidance rather than for a prescriptive discussion during the
interviews. As the interviews were designed to be semi-structured, we encouraged the interviewees to
explore areas they thought were important that may not have been directly covered in our interview
protocol. We found the protocol efficiently generated discussion relevant to the project aims and so did
not adapt it throughout the process. To protect the anonymity of the interviewees, the analysis that we
report does not make any specific reference to individuals; we use the interview identifiers INT01,
INT02, etc. to make references to specific interviews in our analysis.

Task 3: Data and grant management system consultation
In Task 3, we conducted a review of aspects of NHMRC’s data and grant management systems with the
aim of producing a summary characterisation of NHMRC data availability and accessibility and
investigating the capabilities of NHMRC’s current grant management system to implement an evaluation
framework. This element of the work was carried out in two main phases over a three-week period in June
2018. In the sections below, we describe the data collection and analysis for this task (Figure A.3).
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Figure A.3: Methodological schema illustrating our research approach to reviewing NHMRC’s
data and grant management systems and capabilities

Source: RAND Europe

Phase 1: Data collection
The data collection comprised two sub-task, each of which is described in turn below. The main focus of
the data collection was to gain a better understanding of the status quo in relation to NHMRC’s data and
grant management systems. Nevertheless, where possible, we also collected information about the data
sources available for future data collection and the capabilities (and flexibility) of the current grant
management system to incorporate additional data collection (for example) based on the outcome of the
next task (i.e. Task 4: Developing the proposed evaluation framework).
A targeted review of NHMRC documents, data files and website material

To build a rounded picture of NHMRC’s processes, data and grant management systems and capabilities,
we carried out a rapid review of a limited number of documents and data and that were provided to us by
NHMRC (several of these were links to publicly available information). To complement this information,
we scanned the NHMRC website to identify any other information or data that might be relevant. The
material that we reviewed included:






Datasets covering:
o

Grants that have been awarded

o

Analyses related to gender

o

Information on the fields required within CVs and applications for NHMRC grants.

Analyses related to NHMRC funded grants including:
o

Bibliometric analyses

o

A performance measurement report

o

A workforce analysis.

Documents and guidelines describing:
o

The NHMRC peer review system

o

The NHMRC grant administration system

o

Grant application guidelines

o

Responses to the NHMRC’s structural review consultation.
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A set of focus groups with NHMRC representatives

The aim of the focus groups was to speak to NHMRC representatives who would be able to provide
strategic information associated with the current and new grant program as well as relevant practical
information (for example, related to the format and consistency of data, how it is structured and collected,
and how adaptable existing systems are to potentially accommodate new avenues for data collection). We
conducted four focus groups with key NHMRC representatives from both the current and new grant
program. The number of participants varied across the four focus groups as follows: (i) Ideas Grants focus
group (FG1): 5 participants; (ii) Synergy Grants focus group (FG2): 2 participants; (iii) Investigator
Grants focus group (FG3): 3 participants; and (iv) Clinical Trials and Cohort Studies under the Strategic
and Leveraging Grants (FG4): 2 participants. All the participants were selected by NHMRC and had
knowledge of different elements within their respective grant schemes.
The protocol for the focus groups is provided in Annex B. As with the key informant interviews with
external stakeholders, the focus groups were conducted by telephone and lasted approximately one hour.
The protocol was semi-structured to provide an overall structure and direction for the conversations while
enabling participants to consider and reflect on other issues that may not have been covered in our focus
group protocol. To safeguard the anonymity of the focus group participants, the analysis presented does
not make any specific reference to individuals (as noted above, we use the focus group identifiers FG1,
FG2, etc. to make references to specific insights from the focus groups).

Phase 2: Analysis and synthesis
An internal workshop

After having collated the data and materials in Phase 1, we organised an internal workshop among the
RAND project team to synthesise the various sources of evidence. We used the workshop to draw out
specific themes related to the primary objective of this task that included: identifying the different data
that NHMRC collates; an indication of the different stages in the process at which the data are collected;
and analysing what NHMRC does with these data.
Reporting

In the final sub-task, we triangulated the evidence from the different sources to produce a high-level
overview of NHMRC’s existing data and grant management systems. This analysis is presented in
Chapter 3 of this report.

Task 4: Development of a proposed evaluation framework
In Task 4 of the study, we built on the analysis conducted in Tasks 2 and 3 to develop a draft evaluation
framework and a longlist of metrics for the evaluation of NHMRC’s new grant program in terms of its
fairness, burden, and innovation and creativity. The analysis was conducted in two phases: (i)
development of a logic model to underpin the draft evaluation framework; and (ii) development of a
longlist of metrics to help evaluate the restructured grant program on the basis of the three core aims.
These two steps are described below.
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Framework
The framework was developed based on the three evaluation criteria underpinning the assessment (i.e.
reducing burden, ensuring fairness, and supporting innovation and creativity) and our understanding of
NHMRC’s new funding streams developed in Task 1. We initially developed a number of potential
framework structures as shown in Figure A.4 to explore the possible ways of mapping the space and to
promote broad as well as deep thinking about the ways in which the grant programs address burden,
fairness and innovation and creativity. We then tested, in an internal workshop, each model against its
alignment with the evaluation criteria (i.e. burden, fairness, innovation and creativity). Each model was
also reviewed against the potential challenges for research evaluation and their own internal logic. Finally,
we brought together the best elements of each framework to develop the final framework shown in Table
4.1 in Section 4.1. This framework aims to identify the key elements which could be potentially measured
at the different stages of the research process: i.e. (i) application process; (ii) review process; (iii) selection
and feedback; (iv) administration of awards; and (v) ultimate outcomes. It also reflects the differences
between the different grant programs where appropriate.
Figure A.4 Initial frameworks developed for discussion based on (i) input-process-output-outcome
structure; (ii) elements of NHMRC's internal processes; (iii) differences between schemes.
Provide
opportunities
for talented
researchers at
all career
stages

Application process
Calls provide opportunities for
all fields and career stages
Applications received from
diverse range of researchers by
discipline, career stage and
demographics

Review process
Panel and reviewers represent an
appropriate and diverse mix of
perspectives

Selection and feedback
Funding awarded is spread
appropriately across different
groups and populations

Review criteria and processes do
not disadvantage particular
groups of applicants

Appropriate feedback is
provided to unsuccessful
applicants

Administration of awards
Timely disbursement of funding
Monitoring and evaluation
processes allow for career
interruptions

Career interruptions taken into
account appropriately
Minimise the
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researchers of
application
and peer
review

Appropriate number of
applications received

Encourage
greater
creativity and
innovation in
research

Funding opportunities for novel
work outside of conventional
areas available

Applications do not take
excessive amounts of time to
prepare

Review process is not excessively
time consuming for reviewers
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Internal administration time and
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Success rates are acceptable
Useful feedback is provided to
both successful and
unsuccessful applicants

Structure and timing of calls
does not cause excessive
burden
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in review processes
Differences in opinion in reviews
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conventional areas available

Provide
opportunities
for talented
researchers
at all career
stages

Applications do not take
excessive amounts of time to
prepare

Process
Panel and reviewers represent
an appropriate and diverse mix
of perspectives

Output
Funding awarded is spread
appropriately across different
groups and populations

Outcome
A diverse range of researchers are
supported across biomedical
research in Australia

Review criteria and processes
do not disadvantage particular
groups of applicants

Appropriate feedback is provided
to unsuccessful applicants

Promising early career
researchers across all
demographics and disciplines are
supported

Review process is not
excessively time consuming for
reviewers and panel members

Success rates are acceptable

Overall proportion of researcher
time spent preparing and
reviewing applications is not
excessive

Internal administration time
and costs are appropriate

Monitoring and evaluation
processes for funding awards are
proportionate

Overall administrative costs for
funding schemes are appropriate

Innovation and creativity valued
in review processes

Innovative and creative research
supported across the portfolio

Innovative research outcomes

Differences in opinion in
reviews considered carefully
and valued

Flexibility in awards and use of
funding to allow for innovation and
creativity over course of research

Structure and timing of calls
does not cause excessive
burden

Criteria and application
processes do not drive
conservatism

Useful feedback is provided to
both successful and unsuccessful
applicants

All schemes
Calls provide opportunities for all fields and career stages

New areas of research or cross‐
disciplinary work opened up

Applications received from diverse range of researchers by
discipline, career stage and demographics

Investigator grants
Synergy grants
Different career stages Team diversity used to
assessed appropriately support a range of
researchers
Career interruption

Panel and reviewers represent an appropriate and diverse mix of
perspectives

taken into account
appropriately

Review criteria and processes do not disadvantage particular
groups of applicants

Opportunities
available for early
career researchers

Funding awarded is spread appropriately across different groups
and populations

Ideas grants
Assessment of
feasibility and
quality take into
account
opportunities of the
team/individual
appropriately

Appropriate feedback is provided to unsuccessful applicants
Minimise the
burden on
researchers
of
application
and peer
review

Applications do not take excessive amounts of time to prepare

Encourage
greater
creativity
and
innovation in
research

Funding opportunities for novel work outside of conventional
areas available

Review process is not excessively time consuming for reviewers
and panel members
Internal administration time and costs are appropriate
Success rates are acceptable
Monitoring and evaluation processes for funding awards are
proportionate

Innovation and creativity valued in review processes
Differences in opinion in reviews considered carefully and valued
Innovative and creative research supported across the portfolio
Flexibility in awards and use of funding to allow for innovation and
creativity over course of research
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Innovation and
creativity evaluated
appropriately and
linked to ultimate
outcomes

List of metrics
To develop a list of metrics that could be used by NHMRC to evaluate burden, fairness and innovation
and creativity in their new grant program, we compiled metrics developed and available from previous
studies RAND has conducted 57,58,59 as well as those found in the rapid evidence assessment carried out in
Task 2: Review of International Practice (see Chapter 2 of this report). We also took a bottom-up
approach, reviewing the available data sets that NHMRC could use for analysis of its schemes based on
the work conducted under Task 3. Additional novel metrics were then added following team discussions
based on knowledge gained of NHMRC’s grant program. Each metric was assigned to an evaluation
criterion (i.e. burden, fairness, innovation and creativity) and a value given for how relevant the metric
was at addressing the criterion (high, medium, low). Each metric was compared against the four new
grant schemes (Investigator Grants, Ideas Grants, Synergy Grants, and Strategic and Leveraging Grants)
to determine whether it could be used for all schemes or if it was scheme-specific. The feasibility of using
the different metrics for program evaluation was assessed based on knowledge of the data collected by
NHMRC and how easy it would be to collect the data if the data were not already being collected.
The metrics were then mapped against the logic model structure, prioritising those that are most relevant
and feasible, to identify whether we have sufficient metrics to measure performance against each element
of the logic model. The selected indicators were then reviewed holistically to ensure there is an
appropriate mix of indicators to provide a useful picture of progress against goals, and that the measures
suggested provide a mix of useful metrics for initial use, and interesting ideas for future development.

Task 5: Final evaluation framework
Based on detailed feedback from NHMRC both in written format and through several meetings and
workshops, we refined and developed the framework and metrics created to ensure they would meet the
goals and reflect the data collection capabilities of the organisation. We also then developed more detailed
implementation guidance and key considerations to take into account in the interpretation of the metrics
against the framework developed. These caveats and considerations in the implementation of the
framework are set out in Chapter 5.

57

Guthrie, S., Krapels, J., A. Lichten, C. A. and Wooding, S. 100 metrics to assess and communicate the value of
biomedical research: An ideas book, Association of American Medical Colleges, RR-1606-AAMC, 2016. As of 14
January 2019: https://www.rand.org/pubs/research_reports/RR1606.html

58

Krapels, J., Morgan Jones, M., Castle-Clarke, S., Kryl, D. and Younossi, Obaid. Developing a research impact
performance management system for the Research Council, Oman: Final Report, Santa Monica, Calif.: RAND
Corporation,
RR-833/1-TRC,
2015.
As
of
14
January
2019:
https://www.rand.org/pubs/research_reports/RR833z1.html
59

Unpublished: https://www.rand.org/labor/centers/rapid/projects/qatar-science-technology-park.html
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Annex B. Interview protocol for stakeholders external to NHMRC

Evaluation goals
1. Could you outline the key aims of your funding program/policy?
o Quality of research, and subsequently positive outputs, outcomes and impact
o Career progression of researchers
o Do you consider the openness / transparency of the program?
o Do you consider the fairness of the program?
Burden, biases and transparency
2. Do you capture any data on the burden of your application and evaluation processes?
o Burden on applicants? Burden on reviewers?
o How do you measure this?
o Do you think the application and evaluation processes overburden researchers?
o Have you taken steps to reduce burden on researchers?
3. Do you capture any data on potential biases in award of funding or during the evaluation
process?
o Gender equality
o Background
o Career-stage bias
o Institution bias
o Type or research bias (for example, is incremental work favoured over innovative work?)
o Where in the process do the biases occur?
4. Would you say your funding program is open or transparent?
o Is this a concern for you or your applicants/award winners?
Evaluation methodology
5. Could you outline the key methods you use to evaluate the progress and outcomes of your
funding programs/policies?
o Do you use external data sets at all?
o Do you use process generated data or collect data specifically for evaluation?
o Do you have a particular framework you use to structure the data and analysis?
o Over what timeframe do you evaluate your programs?
o Do you evaluate at the grant level as well as the program/policy level?
6. How do you support and evaluate innovative and creative research?
o How do you define innovative research?
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7. Could you please describe the key metrics you use to evaluate against these aims?
o How did you decide on these metrics?
o Do these metrics accurately address the aims of your program?
8. How often do you review your evaluation approach?
Challenges, strengths and weaknesses
9. What challenges are you facing in your evaluation process at the moment?
o What criticisms have you received?
o Do you have a plan for addressing these challenges in the future?
10. What would you say are the main strengths and weaknesses of your evaluation process?
o What could others learn from you?
o Is there anything you are working on at the moment?
Any other comments
11. Are there any other points about your program evaluation system that you would like to
mention?
12. Are there any key documents or reports that we should review to better understand your systems?
13. Is there anybody you think would be particularly relevant for us to speak with?
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Annex C. Protocol for focus groups with NHMRC representatives

1. Background: We would like to ask a few questions about NHMRC as a funding body, to better
understand the context in which the new grant scheme has been developed.


How is the current application process for NHMRC grants?



What is the success rate of the applications?



Are there specific subject areas that apply more to any scheme?



How do your funding schemes compare with those of other major funding bodies in Australia?

2. The peer review process: We would now like to ask a few questions about the peer review process at
NHMRC. The aim of these questions is to explore the specifics of your process, allowing us to make
comparisons with the previous scheme.


Can you outline the key elements of the peer review process in grant applications at NHMRC?
o Are these the same for each grant scheme?
o What are the assessment criteria and how are they defined and applied?
o How do you define innovation?
o Who reviews the applications? If more than one person, how do they communicate
among themselves?
o What roles do external assessors/reviewers or ad hoc reviewers play?
o How do you use panels, who makes up the panels and what is their role?
o How are reviewers and panel members selected? Do they receive training?
o How are the final funding decisions made?



Have there been changes to the application process aimed at reducing the burden of the process
on both applicants and reviewers?

3. Monitoring and evaluation: We would now like to ask some questions about your monitoring and
evaluation processes.


Are there specific underlying principles governing the grant review system (e.g. fairness,
transparency)? If so, how were these defined and evaluated?



Is there a QA system in place to evaluate the review process?



How do you evaluate bias and what strategies are in place to avoid bias?



In the grant review process, are there areas where adjustments are made either during or after peer
review for equity reasons (career stage, gender, ‘sexiness’ of the research)?



How do you measure burden?
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How do you define and evaluate innovation?



Who is responsible for overseeing the peer review process at NHMRC and what does this entail?



How do you define quality and efficiency of the process? How do you ensure these are met?



Do you obtain feedback from your application process? If so, how do you incorporate this into
your process?



Beyond peer review, how do you monitor performance?



How efficient would you say the administrative side of the process is?

Reflections: Finally, we would like to ask some questions about the current grant review process in
comparison with the previous one.


How does the current application process differ from the previous application process?



Do you see a change in the number or quality of applications received with the new scheme?



What has been the biggest risk or innovation that NHMRC has implemented to change its peer
review system?



How often do you adjust or update your peer review processes?



Has the new grant scheme made NHMRC more competitive with regard to other funding
bodies?



What have been the biggest criticisms received? If none, what do you expect the biggest criticisms
to be?
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Annex D. Grouping of RGMS label descriptors

To aid understanding of the data available within data sources collected via NHMRC’s Research Grant
Management System (RGMS), we grouped the numerous RGMS labels into broader categories. The data
labels we used were provided by NHMRC on 14June 2018 and reflect the state of data collection through
RGMS at that point. It is important to note that NHMRC are migrating to a new grants management
system called Sapphire, so data labels are subject to change.
Here we present tables showing how the labels and descriptions fall into our broader categories.
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D.1. Profile and CV labels
Table D.1: Grouping of CV and Profile RGMS label descriptors into broader categories.
Administrative

Personal details

Track record

Research

Peer review

Outcomes

Impacts

Administration
Assigner
Snapshot Request
NHMRC ONLY –
update email
NHMRC ONLY
Profile Contact

General
Pro-PD: Personal
Details
Pro-A: Address
CV-AI:
Additional
Information

CV-QAP:
Qualifications, Awards
and Prizes
CV-EH: Employment
History
CV-A: Appointments
CV-CD: Career
Disruption
CV-RO: Relative to
Opportunity
CV-PM: Professional
Memberships
CV-JR: Editorial
Responsibilities
CV-RF: NHMRC
Research Funding
CV-ORF: Other
Research Funding

Pro-RE:
Research
Interests
Pro-FR: Fields
of Research
CV-ES:
Executive
Summary

Phase 2 Initial
Assessment
Pro-PN: Panel
Nominations and
Invitations
Pro-PU: Peer Review
Unavailability

CV-CP: Conference
Participation
CV-CE: Community
Engagement
CV-P: Patents
CV-SM:
Supervision and
Mentoring
CV-PU: Publication
Uploads
CV-Pub:
Publications
CV-W: Workload
CV-RD: Research
Data
CV-RT: Research
Tools

CV-TPP: Translation into
Policy/Practice
CV-CN: Contribution to
NHMRC
CV-TPCO: Therapeutic
Products and Commercial
Outcomes
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D.2. Application Form labels
Table D.2: Grouping of Application Form RGMS label descriptors into broader categories.
Administrative
Request latest
snapshot
Change admin
institution
Application
attachments list
(Admin only)
Application
status updates
(Admin only)
Administration
(Admin only)
A-NF: Intended
NHMRC
Funding
Requests
A-OF: Intended
Other Funding
Requests

Application – general
General
A-PInst: Institutions Participating
B-AESC: Application Executive
Summary (CDF)
B-AIA: Application Information
- Additional
B-AEST: Application Executive
Summary (TRIP)
B-AES: Application Executive
Summary
B-AI: Application Information
B-AISch: Application
Information (Scholarship)
B-AIPrac: Application
Information (Practitioner
Fellow)
B-AIProj: Application
Information
B-AITrain: Application
Information (Early Career
Fellowship)
B-AITrain: Application
Information (Early Career
Fellowship)
B-AI: Application Information
(Dementia Fellowship)
B-AI: Application Information
B-AISch: Application
Information (Scholarship)
B-GP: Grant Proposal
B-PB: Proposed Budget
B-AI: Application Information
List
B-PBRF: Proposed Budget –
Research Facilities
B-PB: Proposed Budget – DRC
and Equipment
B-RCF: Request for Co-Funding
List
B-FC: Future Career

Application – specific
B-SI: Special Initiative
B-SA: Scholarship
Attachments List
B-AA: Australian Award
B-OA: Overseas Award
B-AC: Australia-China
Research
B-HP: Health Professional
(Early Career Fellowship)
B-CPR: Contribution to
Proposed Research
B-LPAR: Location of
Proposed Australian
Project
B-OR: Location of
Proposed Overseas
Project
B-PhD: PhD Studies
B-EUIP: Information &
Partner(s)
B-NIHBA: NIH Brain
Application
B-FOC: Funding
Organisation and Consent
B-BC: Business Case
B-CDS: Career
Development Strategy
B-AIB: A*STAR
Information & Budget
B-LC: Letter of
Collaboration
B-JPND: JPND Application
B-CFF: Co-funded
Fellowship
B-EPrac: Employment
(Practitioner Fellow)
B-NM: Nomination of
Mentor
B-PDP: Professional
Development Plan
B-CWTRIP: Link between
Clinical Work & Research

Track record
Criterion: (a) Record
of Research
Achievement
B-RCI: Research and
Career Information
List
B-RE: Research
Experience
B-CD: Career
Disruption
B-E1: Eligibility 1
B-E2: Eligibility 2
B-AP: Academic
Performance
B-PE: Previous
Experience
B-TP: Translation
Project
B-CS:
Commercialisation
Skills
B-RA: Research
Achievements

Research
A-RC: Research
Classification
A-BoD: Burden of
Disease
A-RT: Research
Team
Criterion: (b)
Vision and Plans
to Increase
Australia’s
Capacity in
Mental Health
Research
B-PGRA: Program
Grants Research
Area
B-RO: Research
Objectives
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Ethics
A-EG: Ethics –
General
B-AI: Application
Information
B-AICDF:
Application
Information (CDF)
B-PhDEq: PhD
Equivalent

Partners
B-ICP:
Industry/Commercial
Partner
B-AS: Application at SRF
Levels
B-EI: Eligibility Information
B-AIR: Associate
Investigator Role (upload)
and Priority Framework
Area
B-APA: Application
Priority Area
B-JPco-fuNDIP: Information
& Partner(s)
B-AI: Application
Information
B-AIA: Application
Information – Additional
B-P: Partner(s)
B-PIHE: Prior Indigenous
Health Experience
B-C: Collaborations
B-M: Milestones
B-PS: Project & Supervisor
B-CG1: Collaborative
Gain Part 1
B-CG2: Collaborative
Gain Part 2
B-CG3: Collaborative
Gain
B-PO: Partner
Organisation
B-RT: Research Team
B-COL: Collaborations
B-IP: Industry Partner
(CDF)
B-FPTRIP: Funding Partner
(TRIP)

Outcomes
B-LED: Intellectual
Leadership
B-CON:
Contribution to the
field of research
B-TTC: Research
Supervision &
Mentoring
B-TTC2: Research
Supervision &
Mentoring
Summary
B-CP: Participation
B-PPRC:
Publications,
Papers, Reports &
Contribution
B-SM: Supervision
and Mentoring
(TRIP)
B-SMS: Supervision
and Mentoring
Summary (TRIP)
B-CIPPR:
Publications,
Papers, Reports
B-RSM: Research
Supervision and
Mentoring

Impacts
B-RTO:
Research
Translation
Output
B-RTL: Research
Translation
Leadership
B-RTR: Research
Translation

Peer review
B-GRPN: Grant
Review Panel
Nomination
B-R: Referees
B-NPA:
Nomination of
Possible
Assessors
PGVA – Project
Grant Variation
Agreement
B-NA: Nonassessor
B-NR:
Nomination of
Referees
B-RN: Referee
Nomination
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Annex E. Longlist of metrics

Table E.1: Longlist of metrics applicable to evaluate NHMRC’s new grant program against their aims to ensure fairness, minimise burden and support
innovative research. Each metric has been assigned a score to indicate relevance to these three core aims and a feasibility score based on existing
data collection practices.
Logic row

Logic column

Metric/Indicator

Program

Relevance

Feasibility

Fairness

Application process

Application rate – by BRA

All

Medium

High

Fairness

Application process

Application rate – by career stage

All

High

High

Fairness

Application process

Application rate – by FoR

All

Medium

High

Fairness

Application process

Application rate – by gender

All

High

High

Fairness

Application process

Application rate – by researcher status

All

High

High

Fairness

Application process

Funding quantity – by BRA

All

High

High

Fairness

Application process

Proportion of MREA allocated to each pillar (BRA)

All

Medium

High

Fairness

Application process

Allocation of MREA funding by BRA and career stage

All

High

High

Fairness

Review process

Career stage – level of previous grant funding

All

High

Medium

Fairness

Review process

Career stage – self‐reported based on guidelines

All

High

Medium

Fairness

Review process

Career stage – years since PhD award

All

High

High

Fairness

Review process

Fairness of peer review – scores and demographics

All

High

Low

Fairness

Review process

Fairness of peer review – scores and gendered language

All

Medium

Low

Fairness

Review process

Peer review panel composition – by career stage

All

High

High

Fairness

Review process

Peer review panel composition – by gender

All

High

High

Fairness

Review process

Peer review panel composition – diverse range of stakeholders

All

Medium

High
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Logic row

Logic column

Metric/Indicator

Program

Relevance

Feasibility

Fairness

Review process

Track record score relative to opportunity

All

High

High

Fairness

Selection and feedback

Score required for funding by career stage

All

High

High

Fairness

Selection and feedback

Score required for funding by gender

All

High

High

Fairness

Selection and feedback

Success rate – by broad research area (BRA)

All

High

High

Fairness

Selection and feedback

Success rate – by career disruption

All

High

High

Fairness

Selection and feedback

Success rate – by career stage (relative to population)

All

High

High

Fairness

Selection and feedback

Success rate – by career stage (relative to applicants)

All

High

High

Fairness

Selection and feedback

Success rate – by field of research (FOR)

All

High

High

Fairness

Selection and feedback

Success rate – by gender (relative to population)

All

High

High

Fairness

Selection and feedback

Success rate – by gender (relative to applicants)

All

High

High

Fairness

Selection and feedback

Success rate – by gender and mentor

All

Medium

Low

Fairness

Selection and feedback

All

Medium

High

Fairness

Selection and feedback

Success rate – by level of involvement with peer review
Success rate – by nationality and researchers of Aboriginal and/or Torres
Islander descent

All

High

High

Fairness

Selection and feedback

Success rate – by region

All

High

High

Fairness

Selection and feedback

Success rate – by researcher status

All

High

Medium

Fairness

Selection and feedback

Success rate –by type of institution

All

Medium

Medium

Fairness

Selection and feedback

Success rate – unweighted investigator scores

Investigator

Medium

High

Fairness

Selection and feedback

Team composition – by career stage

Synergy

High

High

Fairness

Selection and feedback

Team composition – by gender

Synergy

High

High

Fairness

Selection and feedback

Perceptions of applicants on the process and feedback received

All

High

Medium

Fairness

Selection and feedback

Percentage of MREA funding awarded to each BRA pillar

All

Medium

High

Fairness

Selection and feedback

Text analysis of the content of feedback

All

Medium

Medium

Fairness

Administration of awards

Notification time – from application to selection

All

Medium

High

Fairness

Administration of awards

Time from award decision to disbursement of funds

All

Medium

High

Fairness

Administration of awards

All

High

Medium

Fairness

Administration of awards

Perceptions of funded researchers on the M&E process
Quality and completeness of M&E information for applicants with career
interruption

All

Medium

High

Fairness

Ultimate outcomes

Career development – longitudinal grant award

All

High

Low

Fairness

Ultimate outcomes

Career development – longitudinal stay in research

All

High

Low
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Logic row

Logic column

Metric/Indicator

Program

Relevance

Feasibility

Fairness

Ultimate outcomes

Gender balance across career stages

All

High

High

Fairness

Ultimate outcomes

Perceptions of equity – applicants

All

Medium

Medium

Fairness

Ultimate outcomes

Quality and diversity of biomedical and health research in Australia

All

High

High

Burden

Application process

Average number of applications per round per applicant

All

Medium

High

Burden

Application process

Number of grants held by successful applicants

All

Medium

High

Burden

Application process

Perceptions of burden – applicants and reviewers

All

High

Medium

Burden

Application process

Time taken per application – administrative staff

All

High

Medium

Burden

Application process

Number of days between NHMRC application deadlines

All

Medium

High

Burden

Application process

Time taken per application – applicants

All

High

Medium

Burden

Application process

Total number of applications received per round

All

High

High

Burden

Review process

Cost of peer review process to NHMRC

All

Medium

Medium

Burden

Review process

Time taken per application – peer reviewers

All

High

High

Burden

Review process

Time taken per application – sum all reviewers

All

High

High

Burden

Review process

Percentage of data fields in RGMS used by peer reviewers

All

High

Medium

Burden

Review process

Time taken per application – total time taken

All

High

Low

Burden

Selection and feedback

Success rate – applicants per successful application

All

High

High

Burden

Selection and feedback

Success rate – overall

All

High

High

Burden

Selection and feedback

Perceptions of applicants on the feedback received

All

Medium

Medium

Burden

Selection and feedback

Success rate of repeat applicants

All

Medium

High

Burden

Administration of awards

Start‐up time – clinical trials

Strategic

Medium

High

Burden

Administration of awards

Percentage of data fields in RGMS used by NHMRC

All

Medium

High

Burden

Administration of awards

Hours of internal administration time and total administrative costs

All

High

High

Burden

Administration of awards

Proportion of funding disbursed

All

Low

High

Burden

Ultimate outcomes

Data field necessity – overall

All

High

High

Burden

Ultimate outcomes

Data field necessity – peer review

All

High

Medium

Burden

Ultimate outcomes

Length of time on RGMS by application page

All

Medium

High

Burden

Ultimate outcomes

Number of research administration officers (RAOs)

All

Medium

High

Burden

Ultimate outcomes

Proportion of award spent on internal administration

All

Medium

Medium

Burden

Ultimate outcomes

Proportion of award spent supporting application

All

High

Medium
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Logic row

Logic column

Metric/Indicator

Program

Relevance

Feasibility

Innovation

Application process

Multidisciplinarity – by number of research fields

Synergy

High

High

Innovation

Application process

Number of Chief Investigators (CIs)

Synergy

Low

High

Innovation

Application process

Team composition – by broad research area (BRA)

Synergy

Medium

High

Innovation

Application process

Team composition – by field of research (FOR)

Synergy

Medium

High

Innovation

Application process

Proportion of funding calls that are actively seeking innovative and creative
research

All

Medium

Medium

Innovation

Application process

Team composition – by member type

Synergy

Medium

Medium

Innovation

Application process

Team composition – number of partners in Synergy projects

Synergy

High

High

Innovation

Review process

Innovation – reviewer disagreement

Ideas

Medium

Medium

Innovation

Review process

Number of FoR covered by Synergy team

Synergy

High

Medium

Innovation

Review process

Text mining of application and reviewer critiques

Ideas

Medium

Medium

Innovation

Selection and feedback

Average change and variance in score following opportunity for rebuttal

All

Medium

High

Innovation

Selection and feedback

Success rate – innovation and creativity

Ideas

High

High

Innovation

Selection and feedback

Success rate – by level of innovation

Ideas

High

Medium

Innovation

Selection and feedback

Innovation – novel approach (MeSH)

Ideas

Medium

Medium

Innovation

Selection and feedback

Multidisciplinarity – novel approach (FoR)

Ideas

Medium

High

Innovation

Selection and feedback

Success rate – synergy scores

Synergy

Medium

High

Innovation

Selection and feedback

Track record – collaboration

All

High

Medium

Innovation

Selection and feedback

Predictive power of key grant‐specific sub‐scores for ultimate outcomes

Ideas

High

Medium

Innovation

Administration of awards

Feedback from grant holders on flexibility and opportunities for innovation

All

High

Medium

Innovation

Ultimate outcomes

Bibliometric – interdisciplinarity index

Ideas

High

High

Innovation

Ultimate outcomes

Number of patents awarded

Ideas

High

High

Innovation

Ultimate outcomes

Altmetric scores of publications

Ideas

Low

Medium

Innovation

Ultimate outcomes

Importance of track record

Ideas

Medium

Low

Innovation

Ultimate outcomes

Number of patent applications

Ideas

Medium

High

Innovation

Ultimate outcomes

Number of spin outs created

Ideas

High

High

Innovation

Ultimate outcomes

Bibliometric – extent of collaboration

All

High

High
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