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5W1H of Open Science

*WHO Scientists and citizens
«WHAT Make it open!

« WHERE World, Japan, institutes
*\WHEN Near future?

o WHY

e HOW persuasion are missing

Narratives for
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WHY of Open Science



Four Modes of Regulation

e @ L AWIENCe Lessig (Founder of

pppzzezs Creative Commons) proposed
four constraints to regulate In

. Code: And Other Laws of Cyber

Space (first edition 1999).

AND OTHER LAWS -« Four constraints are the law,
soclal norms, the market, and

OF CYBERSPACE architecture.

e Regulation can be designed as
LAWRENCE LESSIG  the sum of four constraints.




WHY of Open Science

. Norm That is a good thing to do
(otherwise purged from the community).

. Law Someone asked (forced) me to do it
(otherwise punished by the authority).

. Market That is beneficial for me (by
counting the profit)

. Architecture Well, it’s difficult to behave
In other ways (due to the environment
Imposed on me).



Openness by Norms

https://www.icsu-wds.org/
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* “Science” has been
open throughout the
history.

o [t Is the obligation of
good scientists to
share results.

e Scientists may not be
persuaded only by a
good purpose.
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Openness by the Law

e Data Management
Plan (DMP) for
grants.

 Data preservation
for reproducible
research.

* Not easy to reach
consensus within
communities.
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Openness by the Market

SCIENTIFIC D AT Al

essesemmm—— « Accumulating credits
and data citation.

i —— * Research grants can
"W | projects’ openness.
= | = » The outcome of a

market design Is not
easy to predict.

Scientific Data (Nature publishing group)
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Openness by Architecture

[ v
Isanordf | inkodisa

http://www.isa-tools.org/software-suite/
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 Research workflow
for data sharing and
management.

e Software code can
reduce the barrier
toward openness.

e Commercilalization
may be advanced by
commercial services.
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Narratives for WHY

* Open science needs narratives to explain
why we should move toward that direction.

* The market and architecture : interesting
areas for exploration, but with a risk of more
commercialization by powerful players.

 Law and norms : necessary areas for
exploration, but with a risk of emphasizing
transparency over benefit.



HOW of Open Science



HOW of Open Science

e How can we move from traditional science to
open science? Dreams without plans and
actions will never be realized.

e Solutions should be adapted to each
constraint. Architecture needs better data
Infrastructure; the law needs better rules.

e Each solution is affected by its own dilemma,
or trade-off, between multiple stakeholders.
A solution should clarify for whom.

2015/12/07 2 WS 13



Games In Scientific Communities

e |deal scientists : motivated by pure interests
In science and discovery = not influenced by
other scientists.

 Real scientists : motivated by a desire to get
more funding, to publish more (good) papers,
to receive more citations, with the final goal
of winning a position or promoted to a
higher position = always influenced by others.

A reputation game In a scientific community.



Game Theory

» Game theory Is a study of interaction in
terms of decision making between actors
who make decisions.

* A decision of one actor Is influenced by a
decision of other actors.

 Simplify the real world by a model to
understand the mechanism behind
competition and cooperation.

2015/12/07 2 WS
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Prisoner’s Dilemma

Scientist B
Reward
Cooperate Not cooperate
Cooperate (4, 4) (-6, 10)
Scientist A
Not
cooperate (10’ '6) (O’ O)

If both scientists cooperate, both will receive benefits. But one
can receive more benefit by not cooperating with the other.




Open Data’s Dilemma

Scientist B
Reward
Open Not open
Open (4, 4) (-6, 10)
Scientist A
Not open (10, -6) (0, 0)

You can take the largest advantage by using open data by
other scientists and still hide the data of yourself.




Social Dilemma

 Each person chooses to cooperate or not
cooperate. For each person, non-cooperation
results in larger benefit than cooperation.

* |f everyone chooses not to cooperate
because It IS more beneficial, the result is
worse than that obtained by cooperation.

 The result is desirable for everyone, when
everyone chooses to cooperate even if it Is
not beneficial.

2015/12/07 2 WS 18



Open Access’s Dilemma?

o Publisher
Priority .
Cheap Expensive
Subscribe (1, 3) (2, 1)
Scientist
Not subscribe (4, 4) (3, 2)

For a scientist, a subscription is always a better choice. For a
publisher, expensive is always a better choice. This is bad for a
scientist, but a publisher is satisfied; not dilemma.




Narratives for HOW

* \We need an alternative narrative than
“publish or perish” of peer-reviewed articles.

e Open data’s dilemma about hiding data Is
due to the fear of losing competition.

e Open access’s dilemma? about expensive
journals is due to the fear of excluding from
competition.

e Commercial actors want to fuel this narrative
for their sustainable business and enclosure.



Possible Solutions



Incentive and Motivation

Incentive (extrinsic)

e Change a reward for
a choice.

e A solution closer to
the market.

* A rational person is
expected to respond
to incentive.

Motivation (Intrinsic)
e Change the mind for
a choice.

e A solution closer to
soclal norms.

e Extrinsic incentive
gives bad impact on
Intrinsic motivation.



Control the Incentive

Scientist B
Reward
Open Not open
Open (X, X) (-6, 10)
Scientist A
Not open (10, -6) (0, 0)

Increase X so that open scientists can take more benefit from
cooperating with other open scientists.




Glant Shoulder Index (GSI)

 Glant Shoulder Index (GSI) : the holy gralil of
research index for evaluating the true
contribution of a scientist to scientific
communities and the world.

e Question: an impact factor or a citation index
IS a good approximation of GSI?

 GSI can be designed to reduce the dilemma
by considering other types of contribution.



Self-Reinforcing Dynamics

e An open scientist may be exploited by a
closed scientists.

* An open scientist can obtain larger benefit by
cooperating with another open scientist.

e A critical mass of open scientists start a self-
reinforcing dynamics toward an open world.

e Chain reaction of actors under social
dilemma arrives at one of two attractors.



Critical Mass

Open

Closed

Closed

2015/12/07

Open

WS

Where is the critical
mass to start self-
reinforcing dynamics?
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Mission and Openness

Government

Research

Business

Mission:
public benefit
= open by
default

Mission:
Innovation =
open by
strategy

Mission:

organization’s
profit = closed

by default

2015/10/21

SPARC Japan Seminar 2015
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Open by Strategy

e Law : embargo, policy, and enforcement

* Norms : trans-disciplinary science and
eventual openness

e Market : credit mechanism and open
Innovation

e Architecture : research infrastructure
and identifier systems




Eventual Openness

Value Personal value

Public value

Time for Creator’s
» _ sharing Death

Time

 Personal value decays rapidly than public value.
e At the end of life, personal value = 0.
e When personal < public, it’s the time for sharing.

2015/10/21 SPARC Japan Seminar 2015 29



Cost and Openness

Value Personal value + cost

Public value

Time for sharing becomes later. |

Time

A scientists need to pay cost for sharing the data
(such as formatting, cleaning and documenting).

« To compensate the cost, a scientist requires more
public value that meets value plus cost.

2015/12/07 2 WS 30



Benefit and Openness

Value Personal value + cost - residue

Public value

Time

e Openness Is not only about losing value, but also
about gaining value (the residue) after opening.

 The residual value, such as receiving more credits,
can reduce a barrier to openness.

2015/12/07 2 WS 31



Solutions to Eventual Openness

 Three solutions for eventual openness.

1. Market solution : Raise the public value or
the residual value for larger incentive.

2. Architecture solution : Reduce the cost by
providing a good data infrastructure.

3. Norms solution : Imagine the motivation of
a scientist at the end of life, and change
the personal value curve to a steeper one.



Summary
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summary

1. “Why open science” can be explained by
four modes of constraints; the law, norms,
the market, and architecture.

2. “How open science” should be analyzed
under social dilemma to design incentive
structure in scientific communities.

3. Social dilemma may be partially solved by
the idea of Giant Shoulder Index (GSI) and
eventual openness.

2015/12/07 2 WS
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Final Remark

e Social dilemma seems to be ubiquitous In
open science. Why?

* This Is because multiple stakeholders (actors)
have different dreams and their dreams are
sometimes competing or conflicting.

* The road to hell is paved with good
Intentions. We should be aware of social
dilemma, and try to remove its structure, or
at least make a globally better decision.

2015/12/07 2 WS 35



Related Websites

» Open Science Page
e http://agora.ex.nii.ac.jp/~kitamoto/research/open-science/

 Presentation Slides in the Past
1. Convergence to Open Science - Formation of a Community
to Foster Shared Perception from Different Dreams —

. htltp://agora.ex.nii.ac.jp/~kitamoto/research/pubIications/osd15.ht
ml.ja

2. ‘Shoulders of Giants’ and Data Citation

. Rttpl:/_/agora.ex.nii.ac.jp/~kitamoto/research/pubIications/corefslS.
tml.ja

3. Design of Research Infrastructure and Utilization of Research
Data for Breaking through 'Research Barriers'

. httlp://agora.ex.nii.ac.jp/~kitamoto/research/pubIications/sparclS.h
tml.ja
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