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Metrics play a vital part in the valuation and funding of research for scien-

tists worldwide. We review the challenges that metrics pose in providing a

fair and equitable system for research funding. We highlight the attempts

with declarations, including the San Francisco Declaration on Research

Assessment (SF-DORA), to improve the research environment and specific

impacts that metric choice can have on the evaluation and progression of

Early Career Lecturers (ECLs). While there is much evidence that metrics

will never be entirely satisfactory, we conclude there are opportunities that

would benefit ECLs and reason for optimism for researchers.

Metrics are often a victim of their own success

Driving change is challenging. Not because people will

not do as you ask, but often because people do exactly

what you say. Policies that aim to monitor or alter the

behaviour of others rarely cause people to alter their

behaviour to achieve the aims of those who wrote the

policy; instead, people may develop a habit of focusing

on what they are being monitored on.

This observation is not new, you may have heard

them in the form of Goodhart’s Law. While the law

was originally proposed to describe economics and

monetary policy, it quickly became apparent that it

applied far more widely. Today, you have probably

heard it paraphrased as “When a measure becomes a

target, it ceases to be a good measure” and even
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though Goodhart never wrote those words, it describes

the challenges Goodhart chose to highlight well

(Figure 1).

Metrics aren’t all bad, or all good

Journal impact factor (JIF), the yearly average number

of citations of articles published in the last 2 years in a

given journal, is widely recognised to be a poor way of

measuring the impact of researchers’ work. Why

should a paper that has been published in a journal

that receives more citations mean that the work is nec-

essarily higher impact? The answer is it does not, with

impact factors in many top journals driven by a smal-

ler number of highly cited papers offsetting the rest

[1]. The citation counts for individual papers that

influence JIF are complex too. The timing of publica-

tion in line with trending topics means some papers

collect citations rapidly, as has been seen with recent

COVID-19 publications, independent of the impact of

the work. Similarly, papers that are either incorrect or

have shortcomings may also have a high citation

count, not because of their value, but because of sub-

sequent reports highlighting its shortcomings.

The potential value of journal impact
factors

The independent review of the work by the very people

who are best placed to understand both the content and

value is the benefit that underpins the peer-review pro-

cess. For these very reasons, peer review is seen as the

gold standard of assessing research output, and journals

form a key part of that process. Given the work, time

and effort that goes into the peer-review process of

high-impact journals, one would hope that would

translate into JIF as a metric of value. One cannot just

ignore that piece of work has gone through a peer-

review process before publication because of the chal-

lenge metrics face. These metrics have the potential to

be especially valuable to support committee or decision-

makers who do not have the specialisation or training to

appraise the research. Yet, the link between good review

and JIF is tenuous. Review is only part of the process

leading to the publication and one cannot guarantee

that all reviews are of high and similar quality. Further,

JIF is very dependent on field, with different fields pub-

lishing papers of different scale and at different fre-

quency. Researchers in fields like medicine and

biochemistry typically produce more outputs with

longer authors lists and can dominate non-weighted

metrics; this is a reflection of research culture and not a

measurement of productivity. Metrics like Field-

Weighted Citation Impact (FWCI) do exist to manage

this challenge; reflecting the performance of a paper

within the research field rather than the journal in it was

published in. A paper with a FWCI of 1 is citated as

average for the field, while a FWCI of 1.5 is receiving

50%more citations. In this way, FWCI provides a poten-

tially more accurate and nuanced way of comparing sub-

ject areas, although it is not perfect. FWCI still cannot

directly measure research quality, and it is difficult to

apply evenly to multi- and cross-disciplinary research.

The failure of journal impact factors
in practice

High-quality peer review does not automatically trans-

late into high-quality metrics either. An extreme exam-

ple of the failure of JIF as a metric was that Acta

Crystallographica A journal’s impact factor jumped

from under 3 to nearly 50 in 2009, all because of a sin-

gle paper receiving over 5000 citations [2]. A sudden

change in impact factor does not mean all the other

papers in the same journal are more important. At the

same time, appraising the quality of the research using

these metrics provides an independent review of the

work that, in some situations, is less subjective than

internal reviews. The answer is not as simple as just

scrapping metrics.

So important now is the value of a high-impact fac-

tor, it has on occasions distorted the aims of the jour-

nals too. In 2017, this was acutely felt when Oncotarget

was delisted by several indexing services after apparent

author coercion to include references back to their own

journal. Overall, it was researchers who lost out, sud-

denly scientists found their work under unwanted scru-

tiny due to no fault of their own, with those at an earlier

career stage with fewer papers being hit the hardest [3].
Fig. 1. Tape measures – Antony Mayfield (Licence CC: Attribution

required) – https://flic.kr/p/5UDjAw.
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Journal impact factors are not the
only problem

The h-index, defined as the maximum value h for which

the author has h papers cited h times, is a perennial talk-

ing point. The idea is that your h-index measures the

quality (number of citations) and quantity (number of

papers) of your research output. As it is, the metric aims

at providing an estimate of a scientist’s standing within

a single field, yet even Hirsch who proposed the index

believes it can “fail spectacularly and have severe unin-

tended negative consequences.” [4] Examples of this

include driving academics to “hot topics” rather than

those that benefit society to pick up citations more easily

or encouraging scientists to game the system through

self-citation. These concerns are based on genuine out-

comes; a controversial promotion policy in Italy in 2017

led to a measurable increase in self-citation within the

country [5]. While h-index is now generally accepted as

a flawed measure of productivity, exemplified by the fact

one can continue to increase their h-index well after

their own death, the impact of metrics is still very much

an important issue.

Early career vulnerability

The problem has not gone unrecognised, hiring com-

mittees and funding bodies are now much less likely

to request your h-index, citation counts, or for you to

put the impact factor next to journal names on your

CV [6]. Yet the pervasiveness of metrics into research

culture means that peer-review panels, grant boards

and promotion panels are still influenced by them.

Removing the impact factor of a journal does not

mean that a “Nature” publication goes unrecognised

on an early career CV. Nor does it make it easier to

spot an important, but more obscure, piece of

research that will go on to have a huge impact. The

research behind CRISPR gene editing and mRNA

vaccines both took years before the impact would be

realised.

In the context of Early Career Lecturers (ECLs),

these impacts are significant. Academic biology has a

documented bias in those who make it to Professor at

elite institutions [7], and citation counts often creep

into the process of establishing the quality of research.

Yet self-citation rate correlates strongly with gender,

giving men an advantage [8].

Early Career Lecturers are additionally vulnerable

to any solution put in place. If a metric is swapped or

changed suddenly an ECL may find themselves no

longer on the trajectory they once were. Should an

ECL focus on a small number of high-impact papers,

or several smaller ones to increase the number of pub-

lications they have? What will help them progress their

career? At the same time, these decisions have reduced

impact for established researchers who will have a

longer track record to fall back on. Ideally, all ECLs

would have enough diversity not to notice such

change, but with a sector that constantly reports on

overwork and long hours, it is essential for ECLs to

be strategic with their focus [9].

Post-COVID-19

With the impact of COVID-19 challenging the careers

of ECLs, and established academic researchers, and

clear data showing that men responded with a spike in

publications not mirrored by women [10], there are

concerns about how any metric will reflect this going

forward. One thing is clear, the COVID-19 pandemic

has amplified the inequities of the current system.

We must re-evaluate evaluation, we know funding

cuts are likely, and we know that under the current

research evaluation those cuts will hit minorities and

women at the early career stage the hardest [11].

Countless examples during the pandemic have shown

promising post-docs unable to balance full-time home-

schooling with trying to take the steps in their career;

particularly impacting women who are disproportion-

ally likely to have responsibilities for child- or elder-

care [12]. Those in an ECL post, but yet to secure

their first big grant, may struggle in the next 12–
36 months if successful funding forms a requirement

as part of their probationary period. Whatever the

career stage, the metrics used to evaluate individuals

need to account for the challenges individuals have

faced.

Better metrics

Early Career Lecturers are not alone in their concerns

over the limitations of metrics like the h-index or JIF

or the challenges they raise. Newer measures do exist,

for example altmetric (http://altmetric.com) aims to

capture the impact research may have beyond citation

count, from policy documents to YouTube videos,

enabling researchers to show the value of their

research beyond citation count. As previously men-

tioned, FWCI was developed to enable better compar-

ison across fields rather than the journal it was

published but still, like JIF, it has limitations, includ-

ing the potential of being influenced by highly-cited

outlier publications. As time progresses, alternative

career paths are forming within academia that recog-

nise different types of academic output. For example,
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the development of Research Software Engineers in

response to the need to retain those with a combina-

tion of research and software skills who develop sus-

tainable software in place of the traditional research

publication. Research Software Engineers would not

be sustainable if evaluated on the metrics of publica-

tions alone, yet meet an essential need in the research

community.

Metrics also need to reflect the diversity of assess-

ments; departmental- and institutional-level assess-

ments have different aims and, therefore, different

criteria. There is no “one size fits all” solution. For

most individuals, the interactions in their early career

are either via department recruitment panels or

through the journey of probation and promotion. At

recruitment, there is an opportunity to better recognise

the role of individuals in delivering several multi-

author studies versus a singular high-impact factor first

authorship paper. This recognition is especially perti-

nent given that collaborations underpin a successful

scientific career. There are also opportunities to

include alternatives, for example, 360 reviews or

reverse reviews, that can provide qualitative feedback

to monitor skills such as mentorship that often go

under-recognised [13].

Pushing for responsible metrics

While the impact of COVID-19 is very recent, the con-

cerns on metrics are not. The 2013 San Francisco Dec-

laration on Research Assessment (SF-DORA) is now

signed by 145 countries, and over 2200 institutions.

This declaration aims to find the balance between met-

rics to provide an accountable and transparent system,

while highlighting the damage poorly designed ones,

including JIF, can have. Fundamental to this strategy

is that metrics should support the expert review not

define it, yet there are still high-profile calls against

that strategy [14].

The Initiative of Science in Europe’s (ISE) 2020

report on the precarity of academic careers “recom-

mend[ed] assessors in the EU follow recent moves to

reform research evaluation away from publication met-

rics” [15]. Yet despite SF-DORA and other attempts

to improve metrics, including the Leiden Manifesto

[16] and the Hong Kong principles [17], the report also

noted “current approaches of assessment contradict

this ideology.” Nonetheless, Research England’s cur-

rent guidance overtly supports these aims with a speci-

fic expectation that “providers [they] fund will comply

with the principles of SF-DORA, Leiden Manifesto or

equivalent” in the current terms and conditions for

UKRI grants [18].

REF and our early careers

The REF (Research Excellence Framework) plays a

key part in providing accountability for research insti-

tutions like universities in the UK and informs the

allocation of approximately £2 billion per year in pub-

lic funding for university research. Within the guidance

documents for REF, the use of metrics is specifically

defined, and it states that metrics may only form part

of the assessment in specific fields [19–21]. One of

those fields is the biosciences, therefore metrics form a

key part on how our research is rated, and the out-

comes of the process are used to inform funding deci-

sions going forward.

For ECLs, or those looking to become ECLs in the

near future, understanding the implications of REF or

comparable governmental research audits on hiring

cycles is critical. Most notable is that, currently, hiring

an ECL shortly before the completion of a REF cycle

will enable the institution to use that ECL’s track

record as part of their REF submission. However, the

portability of research outputs is to be reviewed post-

REF 2021 due to concerns that it leads to “poaching”

of senior staff with good publications records just to

boost REF metrics. Currently, there is no firm deci-

sion, but a complete move to non-portability would

have a huge impact on employability of ECLs and is

something to monitor over the coming years. The key

decisions document for REF 2021 noted that “[non-

portability] is an aspect of the policy that we will

undoubtedly revisit when considering the arrangements

for the next assessment exercise,” highlighting that

many solutions resulted in significant unintended con-

sequences on early career researchers [22].

For those of us currently in position, our own publi-

cation records have formed a key part in the Universi-

ties’ 2021 REF process with metrics playing a key

part. The challenge of metrics is especially true for the

biological sciences where citation data formed an indi-

cator of the assessment for output quality and factual

information on the significance of the output was not

requested [23]. Concerns have not been ignored

though, and the panel reviewing the citation data

received guidance from the Forum for Responsible

Research Metrics.

SF-DORA, the Leiden Manifesto and the Metric

Tide [24] all have laid the groundwork and continue to

push for responsible use of metrics (Figure 2). In par-

ticular, to stop the use of JIF as a proxy for the qual-

ity of individual research outputs, ensuring that we

compare like-with-like and the use of a “basket” of

metrics. The expected outcome is that using a collec-

tion of different measures of research impact, that is,
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our basket, will prevent the hyperfocus and distortion

that occurs with single metrics and provide opportuni-

ties for recognising more diverse outputs.

These aims present a challenge, those involved in

REF submissions are often time-limited, not specialists

in all fields they are to review, while the optimistic

interpretation is that JIF reflects the outcome of multi-

ple rounds of peer review. The solution should not be

to fall back on JIF just because it is convenient, but

we must acknowledge the alternative should not be

overly time-consuming to measure and appraise within

the context of academic workloads. Likewise, compar-

ing like-with-like is a laudable aim and normalisation

for the career stage and research field is clearly impor-

tant. However, to what resolution does one capture

this information?

The inclusion of a “basket” of metrics has merit

and aims to prevent the problematic gaming of metrics

by not applying too much pressure on a single out-

come. The implementation of this strategy will also

enable us to recognise the diversity and potential out-

comes that are possible within the academic setting

and reward institutions that support these endeavours.

Some of these features are captured since March 2011

in the UKs annual Knowledge Exchange Framework

(KEF) assessments, sitting alongside the REF and

Teaching Excellence Framework (TEF), to measure

the impact of research, learning/teaching and engage-

ment in non-academic partnerships. The challenge here

is to ensure that the basket is well-balanced and that

the chosen metrics achieve what they have been

selected for.

Promisingly, Research England has commissioned

the “Metrics Tide Revisited” to review the current and

potential uses of REF post-2021. The aim is not to

repeat the original study, as much as the original con-

solation work is still valid, but instead to monitor pro-

gress again at the conclusion of the initial report from

2015. While we cannot predict the outcomes of the

review, those undertaking it are “quietly optimistic

about the prospects for positive change” [25] (Figure 3).

Conclusion

Goodhart’s Law does not say that metrics are worth-

less, in fact their very ability to alter behaviour empha-

sises their value. It is the combination of measurement

and metric combined that make them insidious, and

after over a decade of complaining about h-indexes

and JIFs, it is clear that they stubbornly refuse to go

away. The solution is, instead of singularly focusing

on the failures of metrics, to focus on continuing to

Fig. 2. Low Tide – Herv�e Simon (Licence

CC: Attribution required) – https://flic.kr/p/

2n9z6xJ.

Fig. 3. Tape measures – Marco Verch (Licence CC: Attribution

required) – https://flic.kr/p/2kV3F8W.
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challenge the systems that drive the hyper-focus on

them that corrupts their worth.

We should embrace proposals for a diversity of met-

rics and look to include alternatives that capture

meaningful and often overlooked attributes that would

improve the research environment beyond research

output alone. The “toxic working culture” in universi-

ties has been discussed extensively in journals, blogs,

and the media [26–29]. One potential response to the

points that these articles raise is to change the assess-

ment criteria to address pertinent issues, for example,

the persistent undervaluing of the contributions from

women and other minorities to research culture due to

the prioritisation of metrics like JIF. A recent study of

factors affecting women in STEM concluded that

“women have “survived” their work environments

despite structural barriers, only due to their determina-

tion, resilience, and fervent interest” [30]. Change is

therefore much needed. Whatever those changes are;

however, they should be designed with those they aim

to support to ensure they meet the needs of those they

aim to help.

There will always be pushback to these changes,

solutions will undoubtedly mean those who did well

under the previous schemes will do less well under the

newer one. Nonetheless, these are not all-or-nothing

solutions, we do not have to completely tear down the

current system to be open to experimenting with alter-

native ways to summarise and understand the research

output at institutional levels.

For ECLs, SF-DORA makes it explicitly clear that

we should “not use journal-based metrics, such as

Journal Impact Factors (JIFs), as surrogate measures

of the quality of individual research articles, to assess

an individual scientist’s contributions,” demonstrating

the potential and value of these declarations. By imple-

menting these changes, we have an opportunity for a

more equitable system, moving away from short-term

competition and towards quality research that may

take longer or even fail. Something we should encour-

age because scientists are people, not just metrics on a

page.
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