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an organized systematic enterprise that gathers knowledge 
about the world and aims to know and understand the 
natural and social world through five pillars: 

Wilson, E. O. (1998, 27 March 1998). Integrated Science and The 
Coming Century of The Environment. Science Magazine, 279, 2048-2049.

1.  confirmation of discoveries & support of hypotheses through repetition by 
independent investigators, preferably with different tests & analyses; 

2. mensuration, the quantitative description of the phenomena on universally 
accepted scales; 

3. economy, by which the largest amount of information is abstracted into a 
simple and precise form, which can be unpacked to re-create detail; 

4. heuristics, the opening of avenues to new discovery and interpretation.

5. and finally, is consilience, the interlocking of causal explanations across 
disciplines.”

Consilience: “the concurrence of multiple inductions drawn from different data 
sets”

What is Science?



What is open(ness)?

In a scientific context, the significance of openness goes beyond its 

immediate meaning of free accessibility of concepts, methods, and 

data produced by research activities, assuming another implication:  

making the information shared to an extent that allows others to 

reproduce a study or experiment in its entirety, what we call 

transparency. While this should be implicit in scientific practices, it is 

not always implemented for a variety of reasons, making the 

research cycle closed to efficient scrutiny in many cases. 
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What is Open Science

mutual exchange

cooperation
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but, there are also cons...
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How many types of  Open Science?
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Capocasa et al. Information Research, in press



Despite all this...

Covid-19 (n=13,678)



CLOSED 
ACCESS

OPEN 
ACCESS

Curtin Open Knowledge Initiative (2020). Courtesy of Cameron Neylon, 2020. 

Open Access rates, 2019 papers 

We stand here….



… a good news
● Web of Science database 
● Core collection, acces. July 9th, 2020

● 13,655 peer-reviewed papers published 
from January 1 to July 1, 2020 → almost 10X 
of all  papers concerning four recent viral 
outbreaks 

● 95% of OA papers published in journals 
with a first quartile Impact Factor

Open Access 

89.5%
[88.3% - 93.5%]

COVID-19 

Capocasa et al. Information Research, in press

*

*



What does this mean?

OK, numerous Journals have made research work 
on COVID-19 openly accessible

but ...

Achieving much greater open access to health 
information is possible

Principle: Scientific knowledge on high impact 
human diseases should be shared freely and 
promptly. 

So, the next questions...

● How does COVID-19 compare to other diseases?

● How to get closer to  COVID-19 OA rates?



3.4X

16.1X

Data from https://coronavirus.jhu.edu/map.html (accessed on July 9 and December 21, 00:00 
GMT) and GBD 2017 Causes of Death Collaborators (Lancet, 2018)

8.6X

3.5X

1.8X
 1.6X

2.4X
2.1X

2.8X

1.1X

Q1 - How does COVID-19 compare to other diseases?

Worldwide death toll 
of the 10 deadliest 
diseases (six months 
period)



 

Data from Capocasa et al. Information Research, in press

Q1 - How does COVID-19 compare to other diseases?



Data from Capocasa et al. Information Research, in press

Q2 How to get closer to  COVID-19 OA rates?  
         … the green road is the answer



1.How to make all this more than a wish?



Takeaways

1. By using the green road we could close a substantial portion 
of the gap in OA between the 10 deadliest diseases and 
COVID-19. 

2. Scientific institutions and associations should more 
effectively encourage the dissemination of post-print 
through available online tools. 

...and also

3. Don't let transformative agreements  overshadow the green 
road to Open Access
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Materials

Methods
Results

Open data?
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Data and the research
process
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Intelligent 
Openness

assessability

accessibility
useability

intelligibility

Beyond data sharing



assessability
the data or information’s reliability can be evaluated. …
the results of scientific work must be intelligible 
to those wishing to scrutinise them.*

*
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https://journals.plos.org/plosone/arti
cle?id=10.1371/journal.pone.01214
09



accessibility
Data must be located in such a manner that 
it can readily be found and in a form that can be used.*

*
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• seminars, oral and poster presentations, informal discussions 

• Publications (electronic supplements)

• Online Database

data sharing
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useability
.in a format where others can use the data or 
information.. ……..proper background information and 
metadata. 

*
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What to share? 

Data and results

Metadata
structured information that describes, explains, locates, or otherwise makes it
easier to retrieve, use, or manage an information resource

data sharing

ResultsResults

•  WHO created the data?
•  WHAT is the content of the data?
•  WHEN were the data created?
•  WHERE is it geographically?
•  HOW were the data developed?
•  WHY were the data developed?
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POPULATION METADATA

* Name (Population/ethnic  group/tribe )   Fare clic qui per immettere testo.

* Continent   

* Region  Fare clic qui per immettere testo.

* Nation   Fare clic qui per immettere testo.

* Sampling location (Name, latitude, longitude)   Fare clic qui per immettere 

testo.

Language (Ethnologue classification)   Fare clic qui per immettere testo.

Marital behaviour   Fare clic qui per immettere testo.

Other features  Fare clic qui per immettere testo.

Other features   Fare clic qui per immettere testo.

Other features   Fare clic qui per immettere testo.

Comments

Fare clic qui per immettere testo.   
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INDIVIDUAL METADATA
* ID   Fare clic qui per immettere testo.
* Birth date   Fare clic qui per immettere testo.
* Birth location  Fare clic qui per immettere testo.
* Gender  Fare clic qui per immettere testo.
Other languages spoken   Fare clic qui per immettere testo.
* Relationship with other donors:
 Degree of relationship  
ID of related individual  Fare clic qui per immettere testo.
Sampling location  Fare clic qui per immettere testo.
Population subunit (Clan, Tribe, Cast)   Fare clic qui per immettere testo.
Religion   Fare clic qui per immettere testo.
Father birth location  Fare clic qui per immettere testo.
Mother birth location  Fare clic qui per immettere testo. 
Paternal grandfather birth location   Fare clic qui per immettere testo.
Paternal grandmother birth location   Fare clic qui per immettere testo.
Maternal grandfather birth location   Fare clic qui per immettere testo.
Maternal grandmother birth location   Fare clic qui per immettere testo.
Comments
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• A Standard provides a structure to describe data with:
– Common terms to allow consistency between records
– Common definitions for easier interpretation
– Common language for ease of communication
– Common structure to quickly locate information

• In search and retrieval, standards provide:
– Documentation structure in a reliable and predictable format 

for computer interpretation
– A uniform summary description of the dataset

What is a Metadata Standard?
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Multiple Metadata Standards Exist: Examples
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• Metadata gives a user the ability to:

– Search, retrieve, and evaluate data set 
information from both inside and outside 
an organization

– Find data: Determine what data exists 
for a geographic location and/or topic

– Determine applicability: Decide if a data 
set meets a particular need

– Discover how to acquire the dataset you 
identified; process and use the dataset

What is the Value to Data Users?
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Intelligibility
Audiences need to be able to make some judgment
of what is communicated. ..to judge the nature of the claims... 
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…make your findings 
accessible to a wide 
audience that includes both 
scientists and 
non-scientists.





Presentazione del 
progetto 
alle comunità

Restituzione dei risultati
•forma orale
•forma scritta

Consenso 
InformatoContinuazione della 

ricerca
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Questions

A. How data sharing may foster research 

progress?

B. Are there cons for data sharing 

C. What data sharing tell us about the relation 

between ethics and science?
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•Broadens Scope of Research
Complexity of Science: when scientists share their expertise and/or the fruits 
of their research, the overall effort moves more quickly and to greater depths

•Diversifies Perspective
enlarge the pool of researchers who can work on a topic, it also is likely to 
increase the diversity of that pool

•Contributions from institutions having limited resources 

A. How data sharing may foster research progress?

Sharing broadens the scope and perspective of research



A. How data sharing may foster research progress?

Sharing Allows Resources to Be Used More Efficiently 

•Reduces Costs—Both Money and Effort

Risk of “excessive” duplication

•Maximizes Use of Data

data sets too large to be fully explored

•Reduces Subject Burden

Human and animal…
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A. How data sharing may foster research progress?

Sharing Enhances the Climate of the Scientific Community

•Corrects Error of Analysis
misjudge the specificity of their assays, use inappropriate statistics, or fail to 
recognize a bias in their subject population: University Group Diabetes Program

•Discourages Fraud and Enhances Confidence 

misconduct are less likely to occur

Withholding suggests that one is trying to hide something

•Promotes creativity 

Favours a climate of openness and transparency

cross-pollination of thoughts
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B. Are there cons for data sharing?

Negative Career Impact

Need for Publications

Authors can expect to realize multiple publications from a resource, dataset...

Potential for Non-Replication

the recipient might not have the requisite skills and qualifications necessary to 
use the materials appropriately 

Lack of Recognition and Increased Competition
scientists are not recognized for sharing their resources and datasets (but they 
are for papers)



B. Are there cons for data sharing?

Limited Resources

Time and financial Cost
extra effort or money necessary for converting the data set or learning the 
software necessary for depositing data to a central repository

………to successfully deposit experimental data from approximately 30 
microarrays into a data repository may take several weeks for a novice…...

Personnel Required
Experienced personnel may be needed to prepare the material for distribution

Availability
Once investigators complete their work with a given resource there may be little 
reason to maintain the resource

Infrastuctures
Are reliable and maintained infrastructures (archives, repositories) available?
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B. Are there cons for data sharing?

Data misuse

•Misappropriation
...a geologist had experiences in which other scientists published data he had 
shared while he was still working on his own analysis

•Misinterpretation
. . and if I don’t have some relationship of trust then I don’t know whether they’re 
going to, you know, just go off and do something and never check with me to see, 
well, was this a good interpretation. . . .

•Disregard of good faith practices
...incidents where deposited data had been ‘cherry-picked’ to make claims about 
the efficacy of certain products in marketing materials...



51data sharing

C. What data sharing tell us about the relation between ethics and 

science?
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two NIH-funded studies of H5N1transmissibility and pathogenesis in ferrets. In 
those studies, H5N1 viruses were made transmissible via respiratory droplets 
among ferrets by engineering the virus; well-described and published protocols 
including reverse genetics, reassortment, and passaging of viruses in mammals 
were used.

the research results could be used by bioterrorists to intentionally cause harm, or 
that an accidental release of a pathogen from a laboratory could inadvertently 
cause harm.



53data sharing

3 Ethical and Legal Issues

National Security
Government regulations may prohibit researchers from sharing some types of 
information or materials (e.g., pathogens, missile technology, encryption 
Software and even human genomes) because of security concerns



54data sharing

3 Ethical and Legal Issues

Subject Confidentiality
Privacy issues: it may not be possible to maintain the value of the data set  while 
stripping the data of all personal identifiers


