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Global projects of CERN ->
( ) HTML-language developed to solve document access,

management and sharing challenges - World Wide Web developed
Derivation of high-quality information from text o £
masses via tools like statistical pattern learning zgl% l Illlwlll!lﬁ
-~ Open code for text mining tools I analysiesrantes s
- Marketing, security, online media ‘et JOYANEH12

Analysis of big data sets, e.g. High Energy Physics, Astronomy,
Bioinformatics

- Big Data analytics tools (grid technologies, C2MON)
—>_https://indico.cern.ch/event/289770/
- Banking, drug development etc.



https://indico.cern.ch/event/289770/

Increasing the quality of science
Developing new ways for collaboration
Increasing impact of science
Supporting life-long learning
Increasing the innovation capacity
Ensuring trust in science and research
Developing citizen science
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NO costs

No re-use limitations
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Open Science and Open InnéMation
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Open Science Open Innovation

Promotes: Promotes:

Rapid diffusion of latest knowledge Rapid diffusion of latest
knowledge
Quality and transparency of
scientific results » Discovery and development of
business models
Embraces change and new ideas
+ Embraces change and new ideas
Open and broad engagement and
participation in science * Open and broad engagement and
participation in innovation process




Digitalization ehallengesecompetepee
and supportarequisements for r@search JealtsT

» Researchers interact with Publishers and Social Media to distribute
publications
« Users find publications also via Open Access —journals and Open Data
services
The actors have to con5|der

l‘k. /
Competition _ s w
| ‘ I | ‘ : ' A l ‘ | w
ol an % = j. .;
Plagiates
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The Finnish context




Goal:gmore dynamic HE andy,

¥ research sectore O - b ReSeARCH
Higher education Rejorm of science Other
and research

reforms developments

network

Reform of state
research institutes
and research funding

University reform
2009

Encouraging funding
models

Polytechnic Reform
¢ Academy of Finland Structur\a/IErreform of

Other political
decisions related to
macro-economic
balance

Strengthening of the
research
infrastructures

Structural
development of HEIs
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= Population of 5,4 million

= Higher education institution
network covers the
populated parts of the

Country ] L ] University (blue) ¢
14 universities (four in Polytechnic (greerty . /*
the great Helsinki area) Research institute (rw
24 polytechnics ’,..-

= 18 research institutes and W N

5 university hospitals

= Student enrollment
altogether ca. 316 000




Open Scienge and Resgarch visioa n
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Einland Sl - ioreseac
'y guality,"more impa
and more international science community




Actlo@ of the ,r —

“eEvaluation o openness culture at the unlverS|t|es and
polytechnics

e Defining principles and guidelines for openness
e Developing incentives for openness
e Recognition of efforts in openness

Reinforcing the intrinsic
nature of science and
research

Strenthening openness- e Training activities, competence analysis, certificate
related expertise e Manual for Open Science
J
: . eDevelopment of common services and infrastructures:
Ensuring a stable Service map, support for research data management,
foundation for the publication archives development, research
research process infrastructure databank, long-term preservation and
—— availability or reserach results
Increasing the societal e Funding call "Tieto kayttoén”
impact of research e Developing indicators and measurements od openness
AN J
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Model for
citizen science

Measuring the
culture of
Openness

Openness,
peer review
and merit

iti Education
Politics a_nd "
strategic
guidelines

Educational
materials

Researcher
handbook

guidelines -
2016

Peer Review

Strenghtening
the networks

Self
evaluation
tool

Education
on open
methods

Reinforcing the
intrinsic nature of
science

Strenghtening
expertise

Certification
plan

Suggestions
for indicators

2015

Roles and
responsibilities

Increasing
impact

Actiovation
of
companies

AND RESEARCH



Objective 1: Relnf ‘ ; Openness and
: o | repeatability increase
of science and rese the reliability and |
quality of science and
Fesearch

Reviewing progress

2017 Monitoring maturity level of culture
2016 Rewiewing progress
Developing an evaluation model for citizen science

Preparing policies and baselines to support RO activities
2015 | Suggestions for incentivising openess in peer-reviews and merits
Assessing the present state of openess in research environments




Objective 2¥Strenthen

openness-related experti

2017

2016

2015

Knowledge how to
harness the

opportunities afforded

by openness to boost

CH

Finfand’s competitive

Introducing certificate of Open Science
Providing openess training and
guidance

edge

Piloting certificate for Open Science
Providing openess training and guidance
Establishing professorships focused on openess

Starting to develop certificate for Upen Science
Updating the Open Science and Research Manual

Analysing of current competency level - training packages and

tralning




ObjeCtive 3: E uring ’. - | Strutures and ser\_/if:es
foundation for the research’ process [rsasitsiabuiioiy

2017

2016

2015

in a timely manner and
ensure a stable basis for

research

Putting into practice long-term
preservation of research outputs

Developing long-term preservation
Opening up new major national research data
Creating permanent opertaing model for open

St

Piloting of open publication of Finnish scientific publications
Publication of target architecture and developing shared practices for
storage, distribution and publication of outputs & promoting service

daocia H H 2
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ObJeCt“’e 4' Open science and
1 p research creates new E
|m pa Ct Of I“es opportunities for °H
researchers, decision-
makers, business, public
bodies and citizens

2017 Reviewing progress

Introducing openess criterion for research funding
2016 Promoting peer reviews of openess (national /
international)

Promoting clearer division of responsabilities in service production

2015 Motivating companies and research organizations to develop
businesss

Suggesting ndicators to measure openess and use incentives to
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. initiati Research LTP 1 ME
. gﬁi\e,}:;c?n:ig?ve S\E I\I/In€litlatlve 215 ME Infrastructure 1
- Finnish Research ° Flielazarch LTP : Fl{el\jzamh LTP M€
Data Initiative .
. Research LTP - Infrastructure Iln;rc';:gucture
« Infrastructure 1,5 Me '
investments  Funding call 1 M€ Total approx. 5
. Open Science « Open data actions
and Research 2 M€ 2016
Initiative Total approx. 8 M

Total approx. 9 M€

2009-2014
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National and Global dimensions
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Worki?\@jtogether*

* Exhange of expertise: easy carieer moves to and from
science

to industry
To governement jobs
To support organizations (for example libraries)
* Platforms for distribution and utilization of scientific
results: diffusion of knowledge, easy uptake of ideas

* Sharing research infrastructures: big investments,
knowledge hubs

National Local

- — v Funding instruments with same goal
LR ...l;Lu:l n.’ada”‘ 4.ﬂ i Clear guidelines for use
AL ’ Interoperable services and quality
systems

Increasing and maintaining expertise



w i

PrOmOting Op@I science@nd researcﬁ: \ 1 OPEN SCIENCE

- - (o 2~ ANDRESEARCH

What is needed?
* Extensive involvement from the research community
* National and international cooperation and coordination

* Developing research environments, researcher services
and research infrastructures

* Exploring new ways of working

* Science is global, even though it is supported mostly by
national and local funding, via national education efforts,
support services and infrastructures.

* Co-creation + clear roles




ATT-roadmap 2014-20174will be sucgessTulll
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= Nationally and internationally by

Identifying at each level which actions are needed to promote open
science and research

Building together environments, infrastructures, services and policies
Sharing experiences and knolwedge and learning from mistakes
Committing to pragmatic and progressive development

Identifiying problems where national and/or international solutions
are needed

Gathering infromation on progress and evidence of the benefits
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openscience.fi
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The Global Innovation Index 2015

Sept 17, 2015
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(ountry/Economy Score (0-100) Rank Income Rank Region Rank Efficiency Ratio Rank Median: 0.71
Switzerland 6830 1 Hi 1 EUR 1 101 1 =
United Kingdom 6242 2 H 2 EUR 2 086 18 E=T
Sweden 6240 3 HI 3 EUR 3 0.86 16 —
Netherlands 61.58 4 Hl 4 EUR 4 092 8 8
United States of America 60.10 5 HI 5 NAC 1 079 3 ==
finland 5997 6 Hi b EUR 5 077 41 | —
Singapore 5936 1 H 1 SEAO 1 0.65 100 —
Ireland 59.13 8 Hl 8 EUR 6 0.88 12  ——
Luxembourg 59.02 9 Hi 9 EUR 1 100 3 =
Denmark 5170 10 H 10 EUR 8 075 49 | E—

FINLAND 2015: 6. (2014: 4.)

The Global Innovation Index (Gll) ranks the innovation performance of 141 countries and
economies around the world, based on 79 indicators.

The Gll is co-published by WIPO, Cornell University and INSEAD.

http://www.wipo.int/econ stat/en/economics/gii/index.html#highlights




Our greatest strength: human resources

INSEAD Global World Economic WEF and INSEAD Innovation Union World Economic
InnovationIndex Forum 2014-2015 The Networked Scoreboard 2014 Forum 2014-2015
2013 _ Higher I_Ed_ucation Readiness Index Human Resources He_alth and .
:::In ::s(é:[r)(l:ﬁll and Training 2013 (Europe only) Primary Education
1. Finland 1. Finland 1. Finland 1. Sweden 1. Finland

2. Rep. of Korea | 2. Singapore 2. Singapore 2. Finland 2. Belgium

3. Singapore 3. Netherlands 3. Sweden 3. Ireland 3. Singapore

4. Sweden 4. Switzerland 4. Netherlands 4. United Kingdom | 4. New Zealand
5. Iceland 5. Belgium 5. Norway 5. Slovenia 5. Netherlands
6. United States | 6. U. Arab Emirates | 6. Switzerland 6. Latvia 6. Japan

7. Denmark 7. United States 7. United Kingdom | 7. France 7. Canada

8. Israel 8. Norway 8. Denmark 8. Belgium 8. Ireland

9. Ireland 9. New Zealand 9. United States 9. Netherlands 9. Cyprus

10. Austria 10. Denmark 10. Taiwan, China | 10. Denmark 10. Iceland
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= The operating culture was studied in four sections:
Strategic guidance
Policies and principles
Supporing openness
Reinforcing know-how
®= The maturity assessment:

Basic information from openly available material on the web was collected to
assess the open science operating culture in December 2014

This information base was improved with supplementary information from a
survey to the HEIs, response rate 88%

The HEI's commitment and perceived challenges to the Open Science and
Reseach roadmap was assessed
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;A

Higher
education o
institutions

in Finland

LEVEL 2

SEVERAL HEIs

SEVERAL HEIs

In the rise

I
I
i
1
Progress No progress |
Level 1 _ Level 3 Level 4
Unmanaged Defined Managed

No systematic

Processess have  Collective, well-
ge‘éﬁ'::s'ge“t SRR started managed
_ = development -
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Results from the, stYateg.ic guidance pari_;’ - i OPENSCIENGE

LEVEL 5
There is a lack of strategies targeting open

science and the intent is not sufficiently
brought up

®=  Openness in the strategies is usually a
value, not an overall theme

=  Strategic guidance has shortages in
acknowledging the openness of the whole
research cycle

®= There is wide engagement in carrying out
the measures needed for open science and

HY

CENTRIA LAUREA LAMK

research SEVERAL HEIs 1 SEVERAL HEISs
=  Consideration of the persevering i

development of the strategic work, in many I

cases the inclusion of openness in the Progress No I In the rise

strategic work is only in the beginning ﬂ Level 3 Level 4 _

Defined Managed

Openness is not Openness is Openness is Openness and its The current and
addresses in the partially addressed = commonly agreed progress is followed future needs of
strategic guidance in the strategic and partly actively in the openness are
in a controlled guidance embedded in the strategy addressed in the
manner stategy strategic guidance
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_ Métrics and indicators

Publications in universities parallel copy
archives 2011-2013 (data form 2014)

yliopisto

HY

JY

Tay

Hanken

L

Datasets in Etsin: 1336 datasets, 0
shared by CCO

dov 2014-Dec 2015-Jan 2015-Feb

- 7~ ANDRESEARCH

GitHub Explore Features

Search

E] Repositories 443
£» Code 1,436,650
| @ Issues 2,565

& Users 3

CHALLENGES

- Comprenhensive metrics not
easy to get

- APC information difficult to get

CHALLENGES

- Metadata generation and
gathering
Poor lisencing hinders further
usage
Data availability

Challenges
- Comprehensive information on
skills and contributions missing




Shared responsibilities (o
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= Science policy-makers
Strategies
Information gathering of openness describing material
Incentives, merits, rewards
= Research funders
Openness as a requirement in research applications
Support for openness costs
Evaluation and measurement of openness
Support utilization the opportunities of openness
= Trade and commerce
Competence in strategic and practical implementation of openess
Utilization of open data and methods, strategically opening up companies’ data
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Sh"argd respons{?ilities )
in national and international collaboration

= Research organizations
Openness in strategies and clear policies and principles
Strengthening and maintaining openness-related expertise
Systems for quality control
Fostering interoperability and repeatability
Utilising services supporting openness
= Researchers
Management of quality and life cycle of open results (data, methods and
publications)
Allocation of resources also for publication and re-use of research data
Licencing authors, ownership and outcome
Taking care of citations and information on sources

Producini comirehensive and flawless metadata
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Building the expertise




For Open Science and Open'Innovation: .

IGT?kiII;gre ess’gntial e 2 g1 OPEN SCIENCE

Digital research and innovation
environments demand strong
capabilities and skills.

The needs include:

- ICT specialists, who understand
the need for better results

- Advanced users, who can utilize
ICT-tools to get better results

- Basic users, who embrace the
digital way of working




SOURCE: V. LARIVIERE & C. R. SUBIMOTO (PERS. COMM)

Citations from outside discplines

a0 |

a0 |-

7o |-

a0
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ao |-
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0%
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Interdisciplinarity

.

N

Some fields are more interdisciplinary than others ...

A MEASURE OF INTERDISCIPLINARITY

In this chart, more-interdisciplinary fields are

in the top-right quadrant. A field's position
is determined by how much its papers cite

outside disciplines (x-axis), and by how much

outside disciplines subsequently cite the
papers {y-axis). Papers from 2001-10 were

assigned to disciplines and specialities on the

basis of their journals, using a US Mational
Science Foundation classification system.

< NATURE.COM
For an interactive version of this
graphic, visit: go.nature.com/z9m3gy

General
biomedical
research

General biclogy

Ty

Social studi

‘More interdisciplinary

-~ Geriatrics & gerontology

: ® ®
Chemical physics - Physiology -
- - - e
[ L™ -
Probability & statistics &, - - o Materials science
L]
' d - T\ Anthropology and archaeclogy
Econ -
Clinical medicine . .
papers rarely cite, Mursing - Arts
or are cited by, other - ® EBiclogy
disciplines, perhaps @ Biomedical research
because they deal Ch st
with specialized _e_mls i o
medical practice. Clinical medicine
Earth and space
S i A A e @ Enginesring and technology
relations. : ® Health
- ) . @ Humanities
(_-_ Inorganic & rguclear chemistry ® Mathematics
B 1 <_As1:|'or1c::r'r'|3,r & AStrOP RS ICS ® Physics
"Q\_Nuclear& particl:e physics ® Psychology
L N i . @ Social sciences
Less interdisciplinary :
10 20 320 40 &0 70 20 90 100%
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Three years after publication: less impact Thirteen years after publication: more impact
Citations decrease as a paper's interdisciplinarity increases. Citations increase as a paper's interdisciplinarity increases.

Less interdisciplinarity More interdisciplinarity
— —

In the long term, citations
B rise sharply when a
r's references point

_|.
==
=]

to distant disciplines (for
B example, enginesring
and biology).

+
n

Change in average citations (%)
o
: : ) :

E—Meanfinterdlsmplmarlt],r

Two measuras of
interdisciplinarity
— Variety: the spread
of references
across disciplines
Disparity: the ‘intellectual
distance’ between
disciplines in references

i
n

KR
=
S0URCE: JWANGET AL FLOSONE 10, ED127 258 (201 5)




Open Science and Research Manual produced via open

Strenghtening the skills

dialogue
Open Science education

Reports on educational needs and level of knowledge
Identification of various target groups and tools
Designing educational packages for Open Science
Maste course in Open Science

Certificate development for Open Science

;«e.,){. 2

s
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AND RESEARCH
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Thank you!




