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Editorial

Battery researchers in academia and industry 
should collaborate more effectively

Technological progress stems from a 
mutual appreciation of research and 
development goals.

T
he impact of academic papers for 
research done in an applied field, 
where commercially viable prod-
ucts are already in the market (for 
example, rechargeable batteries), 

should not simply rely on counting the num-
ber of citations. Instead, impact should also 
aim at measuring practical use.

Typically, the main concerns of academic 
researchers are to boost their curriculum 
and secure funding to run their laboratories. 
When the laboratory rests on solid financial 
ground, they can then devote more attention 
to other duties, such as mentoring, teaching, 
writing and, hopefully, producing great sci-
ence. Unfortunately, the mechanism by which 
academic researchers are rewarded is by large 
still based on the ‘publish or perish’ philoso-
phy approach (number of papers published, 
number of citations accrued, impact factor 
of the journal, etc.). This perverse mechanism 
encourages hyping and it is especially deleteri-
ous to applied research fields, where instead 
large-scale adoption of a certain product is 
king. Some time ago, we suggested that the 
number of citations received by an academic 
paper in patents could be a measurable, 
easy-to-understand proxy, albeit not entirely 
accurate (but neither are any of the other met-
rics used to measure researchers’ output)1.

In a recent peer-reviewed Perspective 
article2, scientists and analysts from Volta 
Energy Technologies, Scania and Sphere 
Energy (three companies dealing with bat-
tery technology at a large-scale level) raise 
critical points that are valuable to all involved 
in battery research, academics in particu-
lar. One of the main messages the authors 
want to get across is to remind academics 
how far-removed their research is from the 
end-users. In the best-case scenario, an aca-
demic paper may report findings at a tech-
nology readiness level (TRL) of 4–5, where 
prototype lab-scale cells (for example, in 
pouch format) can deliver a capacity in the 
0.3–1 Ah range. Reaching industrially relevant 

TRLs of 8–10 (from large-scale battery manu-
facturing processes to widespread adoption) 
requires a scalable, cost-effective, safe and 
supply-chain-robust technology. These con-
siderations, which require extensive invest-
ment of time and resources, are not generally 
included in academic papers. Yet, the litera-
ture, and associated press releases, are touted 
with promises of ever more ground-breaking  
battery technologies.

At Nature Nanotechnology, we are aware 
of this tendency to sometimes oversell one’s 
research findings. For this reason, we make 
sure that claims are always justified. We 
remove hyperbolic expressions (for example: 
no paradigm shifts, no new avenues of inves-
tigations, no unprecedented performances, 
and certainly no holy grails), as we believe 
that science should speak for itself. When the 
title makes qualitative claims, mostly in the 
form of an ‘ultra-X performance’, we ensure 
this is promptly quantified in the abstract; 
else, we remove it from the title. We have 
also been adopting the recommendations 
expressed in a 2019 Perspective when evalu-
ating performance-based battery papers3. 
Additionally, there are at least another couple 
of meaningful things that authors could do to 
avoid false optimistic expectations. For exam-
ple, in research articles dealing with TRLs up 
to 4–5, authors should refrain from accentuat-
ing big societal problems, because a low-TRL 
research article will not solve any of them; 
plus, these issues are not specific to one paper. 
Instead, we believe authors should propose 
an informed opinion about how their mate-
rial, chemistry, approach or performances can 
achieve the next TRL level. For many articles 
with a performance focus, the next TRL level 

means being able to demonstrate reliable 
safety and performance data for hundreds of 
cells (A-level prototyping)2.

As a journal also attentive to techno-
logical advances, Nature Nanotechnology 
welcomes papers where rigorous scale-up 
testing on novel chemistries and materials 
goes beyond the usual lab-scale characteriza-
tion4 and complies with international testing 
recommendations.

However, while academic researchers 
should do more to feed into the needs of the 
industry, the industry should help by making 
their findings more accessible. It is not help-
ful to blame academics for not being trans-
parent and then hide behind patents and 
press releases. A patent is a legal document 
unintelligible to academics by large, whereas 
press releases are not an appropriate means 
of communicating scientific findings. Indus-
try researchers should make the extra effort 
to disseminate their results in peer-reviewed 
journals if the common goal is to advance 
applied research faster and more efficiently. 
A way to inform an academic reader of impor-
tant patents could be also to produce a short, 
two-page technical ‘research summary’ writ-
ten in plain English with the contact of the 
inventors. This kind of document would also 
be helpful for journal editors, considering 
the non-trivial tasks of finding reviewers with 
industrial expertise.

At Nature Nanotechnology, we are inter-
ested in highlighting successful technology 
development stories5 where a nanomaterial, or 
nanoscale understanding has led to improve-
ments that made it far into the TRL scale. These 
stories could benchmark the expectations of 
the academic community (both authors and 
readers) against their lab-scale findings and 
performances, helping to tame the tendency 
to oversell results.
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