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OPINION 

The replication crises and lack of reproducibility in 
experiments represents a major concern across the 
scientific circles. Building on the recent develop-
ments of retractions of papers related to fabrication 
and falsification of data of Covid-19 from certain 
elite journals strengthens the case for open science. 
Open science is an umbrella term that aims to charac-
terize scientific research in terms of reproducibil-
ity, reliability, visibility, replicability, transparency 
and rigor [1]. Therefore, open science is gaining 
overwhelming popularity as it addresses the intric-
ate questions of scientific reliability through reana-
lysis and validation of data, open access model of 
publishing, assessments, presentation, double-
blind reviews etc. [2]. Different reasons like lack 
of proper scientific practices, publication bias, and 
human errors etc. can result in generating scientific 
data that lacks reproducibility [3]. 

Science is the main source behind our 
understanding of this cosmos including all its 
processes and the generated knowledge should be 
open to everyone inhabiting this planet. Funding for 
the research is usually allocated by the governments 
through the capital collected in the form of public 
taxes, making public an equally important stake 

holder in the research. Similarly, open science will 
further strengthen the reliability and integrity of 
research.  Recently, Forbes published a report on 
studies eight cancer studies that contained copy 
results [4]. Another bibliometric study revealed 
increase in the retractions of publications in 
oncology [5]. The data integrity driven retraction of 
papers on corona virus from elite medical journals 
is alarming to which critiques has raised eye 
brows on the peer review process and evaluation 
of data [6, 7]. The influx of scientific data, which 
is unreliable and fails to get validated is dreadful 
for the reputation of the scientific community 
and undermines the ethical standards of research, 
publishing and responsible conduct. Such critical 
concerns has bolstered the need openness in science 
that can be expressed as open methodology, open 
data, open source and open access [8]. 

With many of the scientists propels the thought 
of bringing openness in science, there are scientists 
reluctant to encourage it. For example, contrary of 
the readers pay model in closed access journals, 
majority of the open access journal relies on the 
authors to pay their article processing charges (APC) 
after acceptance. These APCs for some journals can 
be too expensive making open access publication a 
second choice for scientists especially from the poor 
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regions.  Affordability of the openness is one major 
hurdle in open access models [9].  Another, concern 
that arises with open science is the capacity building 
and support from the highest levels including policy 
makers. Additional research specific resources 
may be required, beside infrastructure and staff to 
ensure a transparent flow and sharing of knowledge 
[10, 11].  Scientists can be reluctant to share their 
data as it has emerged from their own ideas and 
experiments which give them a competitive edge 
in their scientific domains or circles. Then there are 
concerns on the anonymity and confidentiality of 
participants if it’s a survey type study [12]. There 
is a fear among scientists of being scooped off their 
ideas and further analysis.  Scientists endorse the 
idea of availability of data on request, however, in 
one study revealed that 73% of the research teams 
did not complied with the repeated requests [13]. 
Failure in compliance may have different reasons, 
either, the raw data is not available, not readable 
or might have been on a computer which is not 
in service or damaged etc. There are other issues 
too, like what if the PI is no longer serving or died 
[14].   Another aspect of the open data that raises 
concerns is related to the open data and access to the 
sensitive information that has a dual use potential. 
Like through synthetic biology it’s now possible 
to create organisms and genetic engineering could 
be used to instill some new features in organisms. 
One of the case that can be cited here is about the 
synthesis of the horse pox virus [15]. The horse pox 
virus does not cause disease in humans, but Variola 
major, another related virus can cause small pox in 
humans.  Some scientists argue that the information 
conveyed in their publication can be used to create 
this similar small pox virus which was eradicated 
in 1980 [16].  

Policy making for incentivizing the researchers 
adapting the open science may be helpful in 
promoting openness. However, at present, there 
are no such incentives in place which needs a 
thoughtful consideration. Researchers opting for 
open science practices are most likely to publish 
fewer papers as compared to the researchers going 
for traditional methods. This will generate a peer 
pressure, especially on the early career scientists in 
terms of research productivity and promotion [2].   
Therefore, the recognition of open science in the 
mainstream is important for keeping scientists at 
par with the peer pressure.   

To conclude, open science is inevitable for 
the transparency, validation, reproduction and 
replication of research, therefore, needs to be 
promoted across all domains of science. However, 
dialogues among the community are required to 
address the concerns that arises from the open 
science. 

REFERENCES

1. J.E. Grahe., K. Cuccolo., D.C. Leighton, and L.D. 
Cramblet Alvarez. Open science promotes diverse, 
just, and sustainable research and educational 
outcomes. Psychology Learning & Teaching 19(1): 
5-20 (2020).

2. C. Allen, and D.M. Mehler. Open science challenges, 
benefits and tips in early career and beyond. PLoS 
biology 17(5): p. e3000246 (2019).

3. T. Dienlin., N. Johannes., N.D. Bowman., P.K. 
Masur., S. Engesser., A.S.  Kümpel., J. Lukito., L.M. 
Bier., R. Zhang., B.K. Johnson, and R. Huskey. An 
agenda for open science in communication. Journal 
of Communication (2020). https://doi.org/10.1093/
joc/jqz052

4. V. Forster., Eight Fraudulent Cancer Research 
Studies Contained The Same Copied Results. 
How Does This Happen? Forbes (2020). https://
www.forbes.com/sites/victoriaforster/2020/06/09/
eight- f raudulent-cancer- research-s tudies-
contained-same-copied-results-how-does-this-
happen/#606f81b41b5b

5. P. Pantziarka, and L. Meheus. Journal retractions 
in oncology: a bibliometric study. Future Oncology 
15(31): p. 3597-3608 (2019).

6. H. Ledford, and R. Van Noorden. High-profile 
coronavirus retractions raise concerns about data 
oversight. Nature 2020. https://www.nature.com/
articles/d41586-020-01695-w

7.    C. Piller, and K. Servick. Two elite medical journals 
retract coronavirus papers over data integrity 
questions. Science 2020. https://www.sciencemag.
org/news/2020/06/two-elite-medical-journals-
retract-coronavirus-papers-over-data-integrity 

8. P. Kraker., D. Leony., W. Reinhardt and G. Beham. 
The case for an open science in technology enhanced 
learning. International Journal of Technology 
Enhanced Learning 3(6), 643-654 (2011).

9. N.R. Haddaway., Open Synthesis: on the need 
for evidence synthesis to embrace Open Science. 
Environmental evidence 7(1): p. 1-5 (2018).

10. S. Das., T. Glatard., C. Rogers., J. Saigle., S. 

38 Zabta Khan Shinwari and Ali Talha Khalil



Paiva., L. MacIntyre., M. Safi-Harab., M.E. 
Rousseau., J. Stirling., N. Khalili-Mahani, and D. 
MacFarlane. Cyberinfrastructure for open science 
at the Montreal Neurological Institute. Frontiers in 
neuroinformatics, 10, p.53 (2017).

11. V. Poupon., A. Seyller, and G.A. Rouleau. The 
Tanenbaum open science Institute: leading a 
paradigm shift at the montreal neurological institute. 
Neuron 95(5): p. 1002-1006 (2017).

12. G.C. Banks., J.G. Field., F.L. Oswald., E.H. 
O’Boyle., R.S. Landis., D.E. Rupp, and S.G. 
Rogelberg. Answers to 18 questions about open 
science practices. Journal of Business and 
Psychology 34(3): 257-270 (2019).

13. J.M. Wicherts., D. Borsboom., J. Kats, and D. 
Molenaar. The poor availability of psychological 

research data for reanalysis. American psychologist 
61(7): 61(7): p. 726 (2006).

14. J.N. Rouder., The what, why, and how of born-open 
data. Behavior research methods 48(3): 1062-1069 
(2016).

15. R.S. Noyce., S. Lederman, and D.H. Evans. 
Construction of an infectious horsepox virus vaccine 
from chemically synthesized DNA fragments. PloS 
one 13(1) (2018). https://doi.org/10.1371/journal.
pone.0188453

16. T. Inglesby., Horsepox and the need for a new 
norm, more transparency, and stronger oversight 
for experiments that pose pandemic risks. PLoS 
Pathogen;14(10):e1007129 (2018). doi:10.1371/
journal.ppat.1007129

 Open science and ethics 39


