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OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

INTRODUCTION
THE OPEN SCIENCE AND RESEARCH Reference Architecture 
describes the desired state of the target area in 2030.

“A reference architecture provides a common model and termi-
nology for designing an architecture of an entity under develop-
ment and implementing it, and it defines the structures involved 
and their interrelationships. A reference architecture guides the 
architecture of an organisation or entity under development. Its 
scope and coverage may vary. For example, it can be an internal, 
sector-specific or globally shared model, such as an ISO stand-
ard." (JHS 179)

The Open Science and Research Reference Architecture was 
developed on the initiative of the National Open Science and 
Research Steering Group and the Ministry of Education and Cul-
ture. The reference architecture enables a controlled develop-
ment and response of open science and research in continuous 
change. It ensures the stability of research structures as impor-
tant facilitators of research.

The Open Science and Research Reference Architecture is based 
on the goals set out in the Declaration for Open Science and 
Research, as well as the policies specifying these goals and the 
objectives and actions derived from them. Where necessary, the 
architecture has been complemented on the basis of interna-
tional open science frameworks, such as UNESCO Recommen-
dation on Open Science.

There is no clear boundary between open science and closed 
science; rather, the open and closed variants form a continuum, 
where previously closed datasets may become open over time, 
for example. This is why the reference architecture describes the 
structures of science and research extensively – as open as pos-
sible and as restricted as necessary.

The Open Science and Research Reference Architecture was 
created by a two-year working group appointed by the National 
Open Science and Research Steering Group. In the spring of 2021, 
a preparation group appointed by the Steering group prepared 
the task assignment for the working group. The working group 
chairs included Jukka Heikkilä from the Finnish Union of Univer-
sity Professors (first chair in 2022) and Susanna Nykyri from Tam-
pere University (first chair in 2023). Ilmari Jauhiainen and Marita 
Kari from the Federation of Finnish Learned Societies served 
as the secretaries of the working group. The Open Science and 
Research Reference Architecture underwent a round of public 
feedback for the period of 17 April – 2 June 2023.
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The working group that created the Open Science and Research 
Reference Architecture

• Pirjo-Leena Forsström, CSC
• Minna Harjuniemi, University of Helsinki, FUCIO network
• Pekka Olsbo, University of Jyväskylä, FUN
• Jukka Heikkilä, University of Turku, Finnish Union of Uni-

versity Professors
• Timo Hellgren, VTT Technical Research Centre of Finland
• Hannu Kari, National Defence University, UNIFI
• Esa-Pekka Keskitalo, National Library of Finland
• Anne Kärki, Satakunta University of Applied Sciences, Open 

Education Expert Panel
• Johanna Liinamaa, Novia, Arene
• Jonas Lång, SLS, KAM Legal Group
• Laura Niemi, University of Turku, Finn-ARMA
• Susanna, Nykyri, Tampere University, Resource Openness 

Expert Panel
• Jessica Parland-von Essen, CSC
• Virve Peltoniemi, Tampere University of Applied Sciences, 

AAPA network
• Jaakko Riihimaa, Haaga-Helia, AAPA network
• Seliina Päällysaho, Seinäjoki University of Applied Sciences, 

Arene
• Anne Sunikka, Aalto University, Finn-ARMA
• Maria Söderholm, Finnish Centre for the Environment, 

Tulanet
• Anne Lehto, University of Vaasa, FUN
• Tuomas Alaterä, Finnish Social Science Data Archive
• Ari Rouvari, CSC
• Ilmari Jauhiainen, Federation of Finnish Learned Societies, 

Open Science and Research Secretariat
• Marita Kari, Federation of Finnish Learned Societies, Open 

Science and Research Secretariat
• Jonni Karlsson, Federation of Finnish Learned Societies, 

Open Science and Research Secretariat

In addition to the working group, several other operators partici-
pated in creating the architecture through workshops organised 
for this purpose and public feedback. A huge thank you to all 
those who contributed to the work.
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EXECUTIVE SUMMARY
THE OPEN SCIENCE AND RESEARCH Reference Architecture is a way 
to structure, design and steer open science and research at a 
national level. It allows the digital transformation to be managed. 
The reference architecture provides a comprehensive overview 
of the target state of open science and research activities and 
supports the development of these activities. The Open Science 
and Research Reference Architecture ensures that open science 
and research policies, i.e. the declaration, policies and recom-
mendations, are up to date. In addition, it allows open science 
and research capabilities, services and processes to be compat-
ible with the policies.

The Open Science and Research Reference Architecture identifies 
some of the main gaps in services that promote open science 
and research. Based on these gaps, the following actions are 
proposed:

• Sufficient competence and the necessary training in dif-
ferent areas of open science and research must be guar-
anteed.

• The resource requirements of open research and educa-
tion must be systematically taken into account in the fund-
ing models. Additionally, resources must be allocated for 
the development of emerging open science and research 
services and competence (e.g. research methods, open 
education, responsible evaluation and participatory sci-
ence).

• The legal interoperability of the research community's 
organisations must be ensured and attention must be paid 
to the necessary legal competence at all of the communi-
ty's levels. One element in ensuring legal interoperability 
is to draw up model agreements.

• The operational interoperability of the research commu-
nity's organisations must be ensured, and attention must 
be paid to seamless interoperability of open science and 
research processes.

• Artificial intelligence must be taken into account in the 
development of open science and research. This involves, 
among other things, the openness of AI models, AI eth-
ics and responsible utilisation of AI in open science and 
research.

• The Open Science and Research Reference Architecture 
must be actively utilised in the development of the Open 
Science and Research Policies and in Open Science and 
Research monitoring.
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• The Open Science and Research Reference Architecture 
must be kept up to date and resources must be allocated 
to the architecture work. The future architecture work will 
also include ensuring the interoperability of Open Science 
and Research Reference Architecture, TILA and DAHA ref-
erence architectures in the future, making use of reference 
architectures in organisations and supporting the develop-
ment of the organisations' enterprise architecture.

• The international interoperability of architectural work 
must be promoted, in particular at the EU level, e.g. in the 
EOSC network. Additionally, adequate resources must be 
ensured for international architectural work.
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1. STRUCTURES
1.1 THE ARCHITECTURE'S MANAGEMENT MODEL
The reference architecture has a simple and clear management 
model that guides its development and maintenance. The manage-
ment model describes how the management of the architecture 
work and the reference architecture is organised, what roles the 
management involves and how the enterprise architecture work 
is carried out in practice (Source: JHS 179). 

Management model of  
the reference architecture

Clarifications and  
additional information

Parties responsible for the open science reference architecture

1. The architecture is owned and 
managed by the Federation of 
Finnish Learned Societies.

The architecture is public.

2. The architecture is funded by the 
Ministry of Education and Culture.

3. The architecture is approved by the 
Open Science and Research Steering 
Group after consulting the research 
community.

4. The architecture is maintained by 
the research community, coordinat-
ed by the Federation.

The Federation involves the key 
operators of the research communi-
ty in the maintenance of the archi-
tecture. CSC is responsible for 
technical maintenance.

5. The update requirements are 
verified annually by the approver.

Technical changes may be made by 
the Federation or CSC.

6. The architecture is updated under 
the coordination of the owner.

7. CSC provides advice and support in 
the implementation and utilisation 
of the architecture.

Requires dedicated resourcing.

Utilisation of and guidance by the architecture

8. The architecture offers recommen-
dations.

9. The architecture provides an 
overview of the target state of 
infrastructures and services re-
quired by open science and re-
search, and assesses their current 
state.

10. The architecture guides Open 
Science and Research monitoring 
together with other guiding ele-
ments (e.g. policies).

11. The architecture should be used 
when preparing enterprise architec-
tures for organisations.

12. The architecture can also be used in 
international open science and 
research architecture work.
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Management model of  
the reference architecture

Clarifications and  
additional information

Validity of the architecture

13. The architecture will enter into force 
once it has been approved and will 
remain in force until further notice.

The 2023 version describes the 
target state of 2030.

Documentation of the architecture

14. The official version of the architec-
ture will be published on the 
Edition.fi platform of the Federation 
of Finnish Learned Societies. The 
previous official versions will be 
stored on the same platform.

In PDF format, permanent identifier, 
ensuring long-term availability.

15. The documentation will also be kept 
on the Eduuni-wiki (in Finnish) 
website. There will also be a link to 
the official version on the Edition.fi 
platform.

16. The architecture's diagrams, togeth-
er with their descriptions, will also 
be published in the QPR Publications 
Bank (in Finnish).

The diagrams of version 1.0 have 
been made using the QPR EA tool. 
CSC maintains the models in the 
QPR Bank.

17. The architecture is transformed into 
simplified and/or visualised docu-
ments for communication purposes.

1.2 DESCRIBED ENTITIES AND A METAMODEL
1.2.1 Described items, i.e. enterprise architecture artefacts

The reference architecture is based on the Recommendation for 
the Design and Development of Enterprise Architecture (JHS 179, 
in Finnish), which defines the method for public administration 
enterprise architectures. An enterprise architecture is a structure 
formed by a combination of operations, processes and services, 
data, information systems and the services they produce. In the 
JHS 179 reference framework diagram below, objects described 
in this architecture are marked. The selected objects are dia-
grams, tables and verbal descriptions. This architecture focuses 
on the level of principles and a business architecture.

https://wiki.eduuni.fi/x/ldpPDw
https://arkkitehtuuripankki.onqpr.com/QPR/Portal/QPR.Isapi.dll?PGPLUGIN&*xlink&VTN=flowchart&SID=iOC0O7afk7wfK28WsFXh4GSNmnQ69y97jOXe5HjSpK&SMI=&PMAIN=processes&PSUB=PGPLUGIN_processmaps&PPRM=MODELID%3D433344244%3F3_0_433344244_0
https://arkkitehtuuripankki.onqpr.com/QPR/Portal/QPR.Isapi.dll?PGPLUGIN&*xlink&VTN=flowchart&SID=iOC0O7afk7wfK28WsFXh4GSNmnQ69y97jOXe5HjSpK&SMI=&PMAIN=processes&PSUB=PGPLUGIN_processmaps&PPRM=MODELID%3D433344244%3F3_0_433344244_0
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Values, vision and mission Business model

Standard portfolio Development requirements  
and goals

Business process  
map

Application  
services

Application 
component map

Scope and  
boundary conditions

Technology services

Architecture principles

Strategy map Related architectures Capability map

Strategic goals, outcomes  
and course of actions Capabilities and resources

Legislation

Scope

Actors

Business  
service map

Business services

Actor interaction

Concepts

Concept model

Main information 
groups

ARCHITECTURE PRINCIPLES

ARCHITECTURE PRINCIPLES

Development packages

Development roadmaps

APPLICATION 
ARCHITECTURE

Layered architecture 
views

Application 
integration

Application portfolio

Logical APIs

TECHNOLOGY 
ARCHITECTURE

Technology  
resources

Logical platform 
decomposition

Logical network 
diagram

Device inventory

Status information

License portfolio

Physical network 
diagram

INFORMATION 
ARCHITECHTURE

Logical information 
resources

Logical information 
models

Application profiles

Information flows

BUSINESS 
ARCHITECTURE

Contextual  
level – WHY

Conceptual 
level – WHAT

Logical level 
– HOW

Physical level 
– WITH WHAT

Implementation 
– WHEN

METADATA OF MODEL

Physical APIsPhysical information 
models

Physical information 
resources

Interaction of 
processes

Business processes

Organisation 
structures

Guiding 
information

Arkkitehtuurissa kuvatut kohteet eli KA-artefaktit
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1.2.2 Metamodel

The metamodel describes the structure of the architecture. It 
consists of five wholes: 1) level of principles, 2) business archi-
tecture, 3) data architecture, 4) application architecture and 5) 
implementation of architecture. The Open Science and Research 
Reference Architecture focuses on the level of principles and 
business architecture.

The needs of the operating environment, the architectural prin-
ciples, the related architectures, laws and regulations that set 
requirements for the architecture are identified at the level of 
principles. In addition, external drivers are identified, which 
are responded to with open science policies and their clarifying 
objectives. These, too, set their requirements for the architecture.

Capabilities are the answer to requirements. With capabilities, the 
policy objectives can be achieved, and compliance with laws and 
regulations ensured. Capabilities consist of resources (compe-
tence, practices, knowledge and information systems) that must 
be possessed, acquired or developed. Capabilities are described 
in business, data and application architectures.

A business architecture describes the actors that provide and 
use services, as well as their roles, business services and the pro-
cesses that generate these services.

The necessary glossaries are described in a data architecture.

STRATEGY ARCHITECTURE

Principles

Requirement

Key 
legislation

Strategic  
goal

Strategic 
outcome

Course of 
action

Drivers / 
megatrends

Actor Role

Business 
service

Process

Business 
object

Capability Resource

BUSINESS 
ARCHITECTURE

DATA 
ARCHITECTURE
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2. LEVEL OF PRINCIPLES
2.1 PRINCIPLES AND SCOPE OF THE ARCHITECTURE
2.1.1 Architectural principles

Principles are general guidelines or practices that pertain to an 
architecture and are intended to be long-term in nature and 
seldom changed. They form the basis for the development 
and management of the Open Science and Research Reference 
Architecture. The architectural principles include the objectives, 
policies, reference frameworks and rules, as well as potential 
prohibitions, that guide the development work. These principles 
are joint agreements on the fundamental development princi-
ples. The principles allow development measures to be directed 
towards a common target state. The architectural principles must 
be observed in all development situations.

The principles named and grouped below in the map of architec-
tural principles are described in more detail later in the tables of 
this chapter.

GENERAL 
PRINCIPLES

BUSINESS-
RELATED 

PRINCIPLES

INFORMATION-
RELATED 

PRINCIPLES

PRINCIPLES RELATED 
TO INFORMATION 

SYSTEMS

PRINCIPLES RELATED 
TO TECHNOLOGY AND 

INTEGRATION

DATA PROTECTION 
PRINCIPLES

INFORMATION 
SECURITY 

PRINCIPLES
The architecture is 

understandable 
and usable

Shared-use 
systems are 

favoured

Technological 
solutions are 
shared and 

interoperable

Open science 
infrastructures are 

on sustainable 
foundation

Privacy by design

Key infrastructures 
of open science are 

non-profit

The terminology 
and glossaries 

used are 
consistent.

Sustainable 
development

Digital preservation

The architecture is 
strategy-based

The architecture is 
interoperable

The architecture is 
updated

nteroperable 
systems

Information-secure 
information 

management

The FAIR principles 
are observed

The architecture 
complies with and 

promotes 
sustainable 

development in its 
operations

Utilising national and 
international 

services, processes 
and functions

Infrastructures, 
services and 

capabilities are built 
in an economically 
and technologically 

sustainable way
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2.1.1.1 General architectural principles

Principle Description Grounds Effect Example Source

The architecture is 
understandable and 
usable.

The architecture documenta-
tion is understandable and 
brings benefits to all stakehold-
ers. 

The operators must be able to 
understand the architecture in 
order to implement the Open 
Science and Research Policies. 
The architecture must support 
the design and provision of 
services. 

Capabilities can be acquired 
and services provided – strate-
gic objectives are achieved. 
The strategy promotes the 
attainment of open science 
objectives.

The architecture is 
strategy-based

The architecture is derived from 
the strategic objectives defined 
in the national policies of the 
Open Science and Research 
Reference Architecture.

The purpose of the architecture 
is to support the implementation. 
It visualises the strategy.

The architecture is limited to 
the development areas 
essential for Open Science and 
Research Declaration 2020–
2025, and the focal points 
comprise the areas that are 
relevant for the whole. This 
will facilitate the achievement 
of the strategic objectives. 

The architecture is 
interoperable

The architecture takes into 
account related architectures 
that have been identified and is 
semantically interoperable with 
these related architectures

Solutions created based on the 
architecture must be interopera-
ble and form an understandable 
whole in the fields of open 
science, research and higher 
education. 

The interoperability of nation-
al-level services is ensured and 
interoperability with the most 
important international services 
sought

The Open Science and Research 
Reference Architecture does not 
describe a discrete whole, as links 
to elsewhere are essential. It is 
different from any individual 
organisation's architecture: the 
entity described is hardly the 
entire operating environment for 
any organisation and it is unlikely 
that anyone uses the entire entity 
described. 

It utilises and expands the 
architectures of open science, 
research and higher educa-
tion.



OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

14

2.1.1.1 General architectural principles

Principle Description Grounds Effect Example Source

The architecture is 
updated

The architecture has a manage-
ment model that allows it to be 
updated.

The architecture is created, 
updated and implemented in an 
open and participatory manner.

The FAIR principles 
are observed

According to the FAIR princi-
ples, information is 

• findable
• accessible
• interoperable
• reusable.

Information must be available to 
all those who need it. The FAIR 
principles enable interoperability 
of services. The Ministry of 
Education and Culture is commit-
ted to the FAIR principles. 

Systems and services work 
together and, if necessary, 
data transfer between them 
can be done through open 
APIs.

Examples include 
metadata that 
supports finding 
information, with a 
focus on the open-
ness of information, 
as well as ease of 
identification and 
authorisation.

Declaration for Open 
Science and Research 
2020-2025 (avointiede.fi)

Infrastructures, 
services and capabili-
ties are built in an 
economically and 
technologically 
sustainable way.

Infrastructures and services are 
supported by adequate re-
sources throughout their 
lifecycle. Existing infrastruc-
tures are improved so that their 
technological solutions remain 
up-to-date.

Funding and sufficient compe-
tence must be ensured through-
out the lifecycle.

The architecture 
complies with and 
promotes sustainable 
development in its 
operations

Open science is required to 
achieve the objectives of 
sustainable development, as 
openness is ultimately the basis 
for all information.

The openness of information and 
science is essential to achieve the 
proposed objectives. The objec-
tives are closely linked together, 
supporting each other. However, 
the openness of research-based 
knowledge is particularly impor-
tant for the following four 
objectives:

• Good education 
• Reduction of inequality
• Sustainable infrastructures 

and innovations
• Cooperation and partnerships.

Responsibility, i.e. reliability, 
ethics, reproducibility and 
transparency, is a prerequisite 
for openness.

Transparency as Back-
bone of Sustainable 
Development Open 
Science (in Finnish)

Culture for Open 
Scholarship Policy

https://avointiede.fi/sites/default/files/2020-02/declaration2020_0.pdf
https://avointiede.fi/sites/default/files/2020-02/declaration2020_0.pdf
https://avointiede.fi/sites/default/files/2020-02/declaration2020_0.pdf
https://avointiede.fi/fi/ajankohtaista/avoimuus-kestavan-kehityksen-selkarankana
https://avointiede.fi/fi/ajankohtaista/avoimuus-kestavan-kehityksen-selkarankana
https://avointiede.fi/fi/ajankohtaista/avoimuus-kestavan-kehityksen-selkarankana
https://avointiede.fi/fi/ajankohtaista/avoimuus-kestavan-kehityksen-selkarankana
https://doi.org/10.23847/tsv.227
https://doi.org/10.23847/tsv.227
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2.1.1.2 Business-related principles

Principle Description Grounds Effects Example Source

Utilising national and 
international services, 
processes and functions

Services utilise national and the 
higher education sector's pro-
cesses, services and solutions 
defined as shared.

Shared solutions improve interop-
erability, reduce costs and speed 
up development.

(May mean both that they are 
utilised in service provision and 
that end users are able to use the 
existing services.)

Speeds up service development 
and reduces costs. 

Policy for open 
research data and 
methods. National 
policy and executive 
plan by the higher 
education and 
research community 
for 2021–2025

(Also in line with 
UNESCO Open 
Science Recommen-
dation)

Key infrastructures of 
open science are  
non-profit

The architecture takes the entire 
lifecycle of research and the 
information it generates into 
account.

Helps to enable the promotion of 
economically sustainable open 
science.

Reduces costs and helps ensure 
financial sustainability.

Services that enhance 
high-quality research are 
offered to research and 
researchers.

The operations are based on the 
needs of organisations conduct-
ing and funding research.

The culture for open scholarship 
requires reciprocity, which 
manifests itself as interaction 
that benefits both the internal 
and external activities of an 
organisation for all parties.

https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
https://doi.org/10.23847/tsv.669
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2.1.1.2 Business-related principles

The ownerships and 
responsibilities of  
services, processes and 
functions must be de-
scribed.

Ownerships and responsibilities 
are challenging in this context: 
describing them is important. 

2.1.1.3 Information-related principles

Principle Description Grounds Effect Example Source

Digital preservation The architecture takes the entire 
lifecycle of research, the informa-
tion it produces and the informa-
tion management into account, 
so that scientific and research 
findings can be permanently and 
reliably available.

The digital preservation and 
availability aspects are taken into 
account from the start when 
designing infrastructures, services 
and publishing processes. Publica-
tions are given web addresses 
based on persistent identifiers.

A long-term approach. From ad 
hoc solutions to infrastructures, 
at least at the core. 

Lifecycle management of infor-
mation, including digital preser-
vation

Teknis-teknologis-
luonteiset suosituk-
set.docx - Google 
Docs  
(in Finnish)

Viitearkkitehtuuri 
– Avoin tiede ja 
tutkimus v_1_0.pdf 
(in Finnish)

The terminology and 
glossaries used are 
consistent.

Things are named and described 
in different ways depending on 
the discipline. Different disci-
plines also have their own 
concepts and terminology, whose 
interrelationships may differ.

Making descriptions ma-
chine-readable and linking them 
to data, metadata and each other 
allows datasets to be findable and 
usable. These semantic artefacts 
should also be FAIR, i.e. described 
and referable.

Finding the correct vocabulary is 
not always easy, and sometimes 
one may not even exist. There-
fore, the working group hopes 
that the new Interoperable 1-2-3 
guidelines will help researchers, 
research data experts and service 
providers in the application of the 
FAIR principles.

I for Interoperability 
Open Science  
(in Finnish)

https://docs.google.com/document/d/1gFfomcVTekZco3f14HFNeHFP9TCti3uq/edit#heading=h.26in1rg
https://docs.google.com/document/d/1gFfomcVTekZco3f14HFNeHFP9TCti3uq/edit#heading=h.26in1rg
https://docs.google.com/document/d/1gFfomcVTekZco3f14HFNeHFP9TCti3uq/edit#heading=h.26in1rg
https://docs.google.com/document/d/1gFfomcVTekZco3f14HFNeHFP9TCti3uq/edit#heading=h.26in1rg
https://docs.google.com/document/d/1gFfomcVTekZco3f14HFNeHFP9TCti3uq/edit#heading=h.26in1rg
https://urn.fi/URN:NBN:fi-fe2016122731719
https://urn.fi/URN:NBN:fi-fe2016122731719
https://urn.fi/URN:NBN:fi-fe2016122731719
https://avointiede.fi/fi/ajankohtaista/i-niin-kuin-yhteentoimivuus
https://avointiede.fi/fi/ajankohtaista/i-niin-kuin-yhteentoimivuus
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2.1.1.4 Principles related to information systems

Principle Description Grounds Effect Example Source

Shared-use systems are 
favoured

The development of shared 
information systems is favoured 
over overlapping solutions for 
individual services.

Overlapping functionalities/
capabilities are expensive to 
create and contribute to the 
generation of conflicting informa-
tion. The architecture promotes 
the utilisation of what already 
exists.

By working together to create 
nationwide solutions, openness 
will also extend beyond the 
research community.

Collaborative development

2.1.1.5 Principles related to technology and integration

Principle Description Grounds Effect Example Source

Technological solutions 
are shared and interoper-
able

Software and hardware must 
comply with the selected stand-
ards and, as a rule, be in line with 
the choices made in open  
science. 

Standards support interoperabili-
ty, increase the ability to manage 
systems, user satisfaction, as well 
as information security and 
protection, enable support for 
multiple suppliers, and are 
justified from an overall econom-
ic perspective. Interoperability 
standards and the industry 
standards will be complied with 
unless there is compelling reason 
to apply a different solution.

The shared use and interopera-
bility of information, applications 
and technology are promoted.

• Shared use (various options 
available: a shared service; 
shared system; shared 
technology...)

• Vendor independence

Systems have open 
interfaces and they 
are compatible.

In order to ensure 
interoperability, 
systems utilise 
technological solu-
tions in accordance 
with standards and 
best practices, 
including interfaces, 
metadata formats, 
identifiers and 
ontologies.
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2.1.1.6 Information security principles

Principle Description Grounds Effect Example Source

Information-secure 
information management

An information-secure, priva-
cy-conscious and efficient flow of 
information and information 
management are ensured 
(availability, usability, integrity, 
confidentiality and verification).

Laws and regulations, maintain-
ing trust, as well as administrative 
and technical processes (organi-
sational and technical actions). 
Information security is also part 
of risk management.

Compliance with the require-
ments of the Act on Information 
Management in Public Adminis-
tration provides a good starting 
point for taking the principle into 
account.

2.1.1.7 Data protection principles

Principle Description Grounds Effect Example Source

Privacy by design Data is processed using uniform 
(data protection) principles and 
privacy safeguards throughout 
the lifecycle of a system, from 
planning to the end of use. Any 
impact assessments and balanc-
ing tests (data protection risk 
management) required are also 
taken into account.

Compliance with laws and 
regulations, maintaining trust in 
the processing of personal data:

• processed lawfully, appropri-
ately and transparently from a 
data subject's perspective

• collected and processed for 
specific, explicit and legitimate 
purposes

• collected only to the extent 
necessary for the purpose of 
processing personal data

• updated whenever necessary: 
inaccurate and incorrect 
personal data must be deleted 
or corrected without delay

• stored in a form that makes a 
data subject identifiable only 
for as long as is necessary for 
the purpose of processing the 
data

• processed in a confidential 
and secure manner.

All systems must be checked to 
ensure their compliance with the 
principles. An organisation's 
awareness of the principle must 
be ensured e.g. through guid-
ance and training.
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2.1.2 Scope of the architecture

The Open Science and Research Reference Architecture is a 
target-state architecture and it is temporally limited to the year 
2030.

The table illustrates the scope of the architecture's content. 
Where necessary, the second column of the table specifies the 
scope by excluding some entities.

The reference architecture covers: The reference architecture does 
not cover:

A description of the 2030 target state No description made of the current 
state.

The architecture covers the areas 
defined in the Open Science and 
Research Declaration 2020–2025.

The architecture does not describe the 
values/valuation of open science.

Describing national-level services 
(centralised) and processes, and 
identifying local products that are not 
described. Identifying all services, as 
well as which ones are centrally 
produced and which are produced by 
research organisations. Identifying the 
required new services and an imple-
mentation plan for national-level 
services.

No position is taken on how organisa-
tions implement the identified services 
and processes.

The architecture describes the rela-
tions to other, relevant architectures 
in this area.

The indicators are not described.

The architecture describes the rela-
tions to international, EU-level and 
similar architectures.

Data models/metadata models are not 
described (required conceptual models 
are described).

Identifying national infrastructures of 
open science, such as tiedejatutkimus.
fi, aoe.fi, journal.fi and edition.fi.

The architecture does not describe the 
technology architecture.

Identifying the guiding laws and 
policies, as well as needs for legislative 
amendments and new policies.

Digital preservation (described in 
other architectures), but the need for 
digital preservation is taken into 
account.

Identifying and requiring service 
interfaces.

Describing the assessment of the 
architecture at certain intervals in the 
architecture management model.

Describing generic information 
sources as external data repositories, 
for example the population informa-
tion system.

Identifying the required capabilities, 
including competence, processes, 
information and information systems, 
as well as the capabilities of research-
ers/teachers/pupils/other community 
members.
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2.2 KEY LEGISLATION, STRATEGIES AND REFERENCE 
ARCHITECTURES
2.2.1 Laws and regulations

This chapter discusses the key pieces of legislation that pertain 
to the openness of science and research. Legislation governing 
a number of specific areas (such as national defence, crisis man-
agement and medical research) has been excluded and should be 
examined on a case-by-case basis when addressing these areas.

2.2.1.1 Legislation pertaining to all operators

The table below contains a list of laws applicable to all the actors 
in the Finnish research community and describes how they must 
be taken into account in open science and research.
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2.2.1.1 Kaikkia toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Copyright Act 404/1961

EU Copyright Law (13 directives 
and 2 regulations)

The law regulates, among other 
things, the subjects and content of 
copyright, the use of works, resale 
compensation, the transfer of 
copyright, the duration of validity, 
the neighbouring rights of copy-
right and the application of the 
law.

Taken into account when provid-
ing services involving a copyright-
ed work or creation that enjoys 
protection by neighbouring 
rights, such as a database or a 
computer program. Considera-
tion is given to restrictions 
regarding materials that are 
protected by neighbouring rights 
and have been produced in an 
employment relationship/in 
public office, and to the right of 
research organisations and 
cultural heritage institutions to 
reproduce copies of works.

Applied to copyrighted works and 
materials that enjoy protection by 
neighbouring rights, such as a 
database or a computer program.

The law sets limitations to copy-
right and neighbouring rights 
differently depending on the 
circumstances and organisation.

Data Protection Regulation (EU) 
2016/679

Standard clauses adopted by the 
Commission for data transfers to 
third countries

Data Protection Act 1050/2018

The General Data Protection 
Regulation and its national 
application, as well as the stand-
ard clauses adopted by the 
Commission for the transfer of 
personal data outside the EU/EEA 
regions.

The obligation to provide evi-
dence and restrictions related to 
the disclosure of information. 
Exceptions concerning the 
processing and disclosure of 
personal data.

The obligation to provide evidence.

The roles and responsibilities 
related to data protection and 
information security must be 
determined within organisations.

Personnel must be aware of the 
responsibilities and obligations 
imposed by the EU General Data 
Protection Regulation, the national 
data protection legislation and 
other provisions governing the 
processing of personal data.

Employment Contracts Act This Act applies to a contract 
(employment contract) with which 
an employee or employees 
collectively commit to work for an 
employer under their manage-
ment and supervision in exchange 
for a salary or other remunera-
tion.

Taken into account when signing 
a contract.

https://www.finlex.fi/en/laki/kaannokset/1961/en19610404.pdf
https://digital-strategy.ec.europa.eu/en/policies/copyright-legislation
https://digital-strategy.ec.europa.eu/en/policies/copyright-legislation
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R0679
https://tietosuoja.fi/en/standard-clauses-adopted-by-the-commission
https://tietosuoja.fi/en/standard-clauses-adopted-by-the-commission
https://tietosuoja.fi/en/standard-clauses-adopted-by-the-commission
https://www.finlex.fi/en/laki/kaannokset/2018/en20181050.pdf
https://www.finlex.fi/en/laki/kaannokset/2001/en20010055.pdf


OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

22

2.2.1.1 Kaikkia toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on the Provision of Digital 
Services 306/2019  
(in Finnish)

Accessibility Directive (EU) 
2016/2102 

The purpose of the law is to 
promote access to digital services, 
their quality, information security 
and accessibility to content, 
thereby improving everyone's 
equal access to digital services.

The EU Accessibility Directive, 
implemented by law.

Must be taken into account in the 
development and procurement 
of all communications, services, 
infrastructures and systems. See 
requirements.

Public sector bodies must take 
action to improve the accessibility 
of their websites and mobile 
applications by making them 
perceptible, manageable, under-
standable and reliable. 

A service provider must 
maintain an accessibility 
statement, which includes 
information about the follow-
ing: 1) which content of the 
digital service does not meet 
the accessibility require-
ments; 2) how the service 
users can access the infor-
mation or service in an 
alternative way; 3) contact 
details for feedback on 
accessibility; 4) a link to the 
supervising authority's 
website where an accessibili-
ty complaint can be lodged.

Statistics Act 280/2004

Statistical Regulation (EU) 
223/2009

The purpose of the law is to 
ensure the availability of reliable 
statistics for the purpose of 
societal decision-making and 
planning, to harmonise and 
streamline the principles and 
procedures applicable to the 
collection, processing, use, 
disclosure and storage of data in 
order to comply with the obliga-
tions pertaining to international 
cooperation on statistics, to 
promote adherence to good 
statistical practices in the state 
statistics agency, and to ensure 
that the rights of those who 
provide information for statistics 
or who are subject to this informa-
tion are realised. The purpose of 
the law is also to promote the use 
of data collected for the purpose 
of statistics in scientific studies 
and statistical surveys on social 
conditions.

Must be taken into account in the 
data collection, planning and 
compilation of statistics. See 
requirements.

The Statistics Act provides for the 
collection and processing of data, 
the compilation of statistics, the 
disclosure of data and the obliga-
tion to provide information.

Statistics must primarily use data 
collected in other contexts. 

Statistics Finland

The Natural Resources 
Institute Finland, the Finnish 
Customs and the Finnish 
Institution for Health and 
Welfare when carrying out 
tasks related to the compila-
tion of statistics as mandated 
by law.

A government authority that 
compiles statistics on its field 
of activity.

https://www.finlex.fi/fi/laki/alkup/2019/20190306
https://www.finlex.fi/fi/laki/alkup/2019/20190306
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32016L2102
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32016L2102
https://www.stat.fi/meta/lait/statistics-act-2802004_en.html#:~:text=This%20Act%20lays%20down%20provisions,authorities%20in%20their%20statistics%20compilation.
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:087:0164:0173:en:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:087:0164:0173:en:PDF
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2.2.1.1 Kaikkia toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Archives Act 831/1994 
(in Finnish)

Regulates the organisation of 
archival activities, and the storage 
and processing of documents.

The Archives Act is being updated. 
(in Finnish)

Taken into account in the han-
dling and storage of documenta-
ry materials.

(1) The law defines certain records 
creators to whose organisation of 
archival activities and duties the 
law applies.

(2) The duties of a records creator 
include ensuring the availability of 
documents and maintaining a 
records creation plan.

The National Archives of 
Finland and the regional 
archives have special duties 
in preserving documents 
created by other actors and 
making them available for 
use.

Act on the Protection of Privacy in 
Working Life 759/2004

This law regulates the processing 
of personal data concerning 
employees, tests and inspections 
conducted on employees and the 
requirements related to them, 
technical surveillance in the 
workplace, as well as retrieving 
and opening an employee's email 
messages.

The purpose of this law is to 
implement the protection of 
private life and other fundamen-
tal rights that safeguard privacy 
in the workplace.

An employer may only process 
personal data that is immediately 
necessary for the employment 
relationship of the employee.

The employer must collect 
the personal data primarily 
from the employee them-
selves. If data cannot be 
obtained from the person 
themselves, consent is 
required. 

Among other things, the law 
restricts the processing of 
employees' health records 
and work emails in the 
workplace.

https://www.finlex.fi/fi/laki/ajantasa/1994/19940831
https://okm.fi/hanke?tunnus=OKM057:00/2021
https://www.finlex.fi/en/laki/kaannokset/2004/en20040759_20190347.pdf
https://www.finlex.fi/en/laki/kaannokset/2004/en20040759_20190347.pdf
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2.2.1.2 Legislation pertaining to public administration and authorities

The table below contains a list of laws applicable to public administration and authori-
ties, in particular, and describes how the legislation must be taken into account in open 
science and research.

2.2.1.2 Legislation pertaining to public administration and authorities

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on Information Management 
in Public Administration 
906/2019

The Act on Information Management in 
Public Administration provides for the 
adherence to the principle of publicity and 
requirements of good governance in the 
information management carried out by 
the authorities.

The law includes provisions applicable to 
the entire public administration regarding 
the organisation and description of infor-
mation management, interoperability of 
data repositories, implementation of 
interoperability of information systems, 
establishment of technical interfaces and 
viewing connections, and the implementa-
tion of information security.

Pursuant to the act, a public administration 
information management board is estab-
lished under the Ministry of Finance to 
assess and guide the implementation of 
information management by state and 
municipal authorities.

This enables the safe and efficient utilisa-
tion of the authorities' datasets, so that the 
authorities are able to carry out their duties 
and provide their services to administration 
clients in accordance with good governance 
in an effective and high-quality manner.

It also promotes the interoperability of 
information systems and data repositories.

Taken into account in the 
operations.

Creating and maintaining a data 
management model.

Keeping in mind the information 
management map.

Ensuring information security.

An information manage-
ment model.

https://www.finlex.fi/en/laki/kaannokset/2019/en20190906
https://www.finlex.fi/en/laki/kaannokset/2019/en20190906
https://www.finlex.fi/en/laki/kaannokset/2019/en20190906
https://www.exploreadministration.fi/information-management-map-of-public-administration/
https://www.exploreadministration.fi/information-management-map-of-public-administration/


OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

25

2.2.1.2 Legislation pertaining to public administration and authorities

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on the Openness of Govern-
ment Activities 1999/621

Decree on the Openness of 
Government Activities and on 
Good Practice in Information 
Management 1999/1030 

The law provides for the right to access 
information from public documents held 
by authorities, the duty of confidentiality of 
officials, the confidentiality of documents 
and other necessary restrictions to protect 
general and private interests related to the 
acquisition of information. It also outlines 
the obligations of authorities with regard 
to implementing this law.

The decree specifies how the Act on the 
Openness of Government Activities should 
be implemented.

Taken into account as neces-
sary.

A) Authorities' documents are 
public, unless otherwise de-
creed.

B) Authorities have an obliga-
tion to promote access to 
information and the openness 
of their activities.

C) In terms of the confidentiality 
of documents, authorities must 
comply with the confidentiality 
laws.

C1) An authority may deviate 
from document confidentiality, 
and it ceases under certain 
conditions. 

Act on the Evaluation of Govern-
ment Information Systems and 
Data Transfer Arrangements 
1406/2011  
(in Finnish)

The law provides for the evaluation of the 
information security of the authorities' 
information systems and data transfer 
arrangements. The law defines the duties 
and rights of the Finnish Transport and 
Communications Agency, Traficom, and 
the criteria it may use for the evaluation.

When assessing the infor-
mation security of the state 
authorities' information 
systems and data transfer 
arrangements.

Only procedures or an assess-
ment body referred to in the 
law and approved by Traficom 
may be used in the evaluation.

A certificate issued by Traficom 
on the level of information 
security is a decision that can be 
appealed against.

Traficom is responsible for 
promoting and ensuring the 
information security of the 
authorities' information 
systems and data transfer 
arrangements, assessing the 
level of information security 
and carrying out reviews.

https://www.finlex.fi/en/laki/kaannokset/1999/en19990621_20150907.pdf
https://www.finlex.fi/en/laki/kaannokset/1999/en19990621_20150907.pdf
https://www.finlex.fi/en/laki/kaannokset/1999/en19991030_20020380.pdf
https://www.finlex.fi/en/laki/kaannokset/1999/en19991030_20020380.pdf
https://www.finlex.fi/en/laki/kaannokset/1999/en19991030_20020380.pdf
https://www.finlex.fi/en/laki/kaannokset/1999/en19991030_20020380.pdf
https://www.finlex.fi/fi/laki/ajantasa/2011/20111406
https://www.finlex.fi/fi/laki/ajantasa/2011/20111406
https://www.finlex.fi/fi/laki/ajantasa/2011/20111406
https://www.finlex.fi/fi/laki/ajantasa/2011/20111406
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2.2.1.3 Legislation pertaining to individual operators

The table below contains a list of laws applicable to individual actors in the Finnish 
research community and descriptions of how they must be taken into account in open 
science and research.

2.2.1.3 Yksittäisiä toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Universities Act 
558/2009

Universities are tasked with promoting independ-
ent science, as well as scientific and artistic 
education, providing the highest level of re-
search-based education and educating students 
to serve their country and humanity. While 
carrying out their operations, universities must 
offer opportunities for continuous learning, 
interact with the rest of society, and promote the 
societal impact of research findings and artistic 
activities.

Universities must organise their operations in 
such a way that ensures a high international level 
in research, artistic activities, education and 
teaching in accordance with ethical principles and 
good scientific practice.

Universities may engage in business that supports 
the fulfilment of their statutory duties.

Taken into account in all 
activities. See requirements.

Applicable to universities that fall 
within the remit of the Ministry of 
Education and Culture. In addition 
to this law, Aalto University and 
Tampere University are governed 
by the Foundations Act 487/2015  
(in Finnish).

The organisation of the activities 
and administration of universities 
is determined in each university's 
rules of procedure and other 
similar internal regulations.

Universities must define 
which tasks involve the 
processing of sensitive 
data. Sensitive data is 
stored separately from 
other personal data and 
deleted immediately when 
a statutory obligation to 
store it no longer exists 
(last four years).

In its field, the National 
Library of the University of 
Helsinki is responsible for 
preserving and maintaining 
the national cultural herit-
age, as well as its accessibili-
ty.

The Natural History Muse-
um of the University of 
Helsinki is responsible for 
the preservation, augmen-
tation and exhibition of the 
national collections of 
natural science.

https://www.finlex.fi/en/laki/kaannokset/2009/en20090558.pdf
https://www.finlex.fi/en/laki/kaannokset/2009/en20090558.pdf
https://www.finlex.fi/fi/laki/alkup/2015/20150487
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2.2.1.3 Yksittäisiä toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Universities of 
Applied Sciences Act 
932/2014

The purpose of a university of applied sciences is 
to provide higher education based on the require-
ments of working life and its development, as well 
as research, artistic and educational aspects, for 
the purpose of professional specialist tasks and to 
support the professional growth of students.

Additionally, universities of applied sciences are 
tasked with carrying out applied research, devel-
opment, innovation and artistic activities that 
serve the education they provide, promote 
working life and regional development, and 
reform the local economic structures. While 
conducting their operations, universities of 
applied sciences must offer opportunities for 
continuous learning.

Universities of applied sciences may engage in 
business derived from the fulfilment of their 
statutory duties.

Taken into account in all 
activities. See requirements.

Applicable to universities of 
applied sciences that fall within 
the remit of the Ministry of 
Education and Culture.

A university of applied sciences is 
a legal entity in the form of a 
limited liability company (a 
university of applied sciences 
limited liability company), to which 
the Limited Liability Companies Act 
624/2006  
(in Finnish) applies unless other-
wise stated in this law.

Operating as a university of 
applied sciences requires an 
operating permit, which is granted 
by the government.

Universities of applied 
sciences must define which 
tasks involve the processing 
of sensitive data. Sensitive 
data is stored separately 
from other personal data 
and deleted immediately 
when a statutory obligation 
to store it no longer exists 
(last four years).

https://www.finlex.fi/en/laki/kaannokset/2014/en20140932_20200516.pdf
https://www.finlex.fi/en/laki/kaannokset/2014/en20140932_20200516.pdf
https://www.finlex.fi/en/laki/kaannokset/2014/en20140932_20200516.pdf
https://www.finlex.fi/fi/laki/ajantasa/2006/20060624
https://www.finlex.fi/fi/laki/ajantasa/2006/20060624
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2.2.1.3 Yksittäisiä toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Specific laws apply 
to state research 
institutes.

Act on the Geological Survey of Finland (in Finnish) 

Act on the Finnish Meteorological Institute (in 
Finnish)

Act on the Natural Resources Institute Finland

Act on the National Land Survey of Finland (in 
Finnish)

Food Authority Act (in Finnish)

Act on the Finnish Environment Institute (in 
Finnish)

Act on the Radiation and Nuclear Safety Authority 
(in Finnish) 

Act on a Limited Liability Company called VTT 
Technical Research Centre of Finland (in Finnish)

Act on the National Institute for Health and Welfare

Act on the Operation and Financing of the Institute 
of Occupational Health (in Finnish)

Act on the Finnish Institute of International Affairs 
(in Finnish) 

Act on the VATT Institute for Economic Research (in 
Finnish)

Taken into account in the 
activities of research institutes, 
in cooperation, and in the 
further use and archiving of 
datasets.

Research  
Information Hub Act 
(in Finnish)

A research data repository accumulates data that 
describes research and operators that carry out 
research in one place, and shares data for use by 
research operators and other users of research 
data. Its content consists mainly of data submitted 
by research operators in Finland. The law also 
provides for the establishment of a researcher 
profile service in connection with the repository.

Research actors may disclose 
data specified by legislation to a 
research data repository. Actors 
must ensure that the data they 
provide is accurate before it is 
stored.

The Ministry of Education and 
Culture may modify and combine 
the stored data in order to im-
prove its quality and usability.

A research actor has the right to 
obtain data from the repository in 
order to carry out its core duties.

A researcher may consent to the 
disclosure of data to third parties.

The Ministry of Education 
and Culture is the controller 
of the research data 
repository.

https://www.finlex.fi/fi/laki/ajantasa/2011/20110167
https://www.finlex.fi/fi/laki/ajantasa/2018/20180212
https://www.finlex.fi/en/laki/kaannokset/2014/en20140561_20140561.pdf
https://www.finlex.fi/fi/laki/ajantasa/2018/20181025
https://www.finlex.fi/fi/laki/ajantasa/2018/20180371
https://www.finlex.fi/fi/laki/ajantasa/2009/20091069
https://www.finlex.fi/fi/laki/ajantasa/1983/19831069
https://www.finlex.fi/fi/laki/ajantasa/2014/20140761
https://www.finlex.fi/fi/laki/ajantasa/2014/20140761
https://www.finlex.fi/en/laki/kaannokset/2008/en20080668_20080668.pdf
https://finlex.fi/fi/laki/ajantasa/1978/19780159
https://finlex.fi/fi/laki/ajantasa/1978/19780159
https://www.finlex.fi/fi/laki/ajantasa/2006/20060544
https://www.finlex.fi/fi/laki/ajantasa/1990/19900027
https://finlex.fi/fi/laki/alkup/2021/20211238
https://finlex.fi/fi/laki/alkup/2021/20211238
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2.2.1.3 Yksittäisiä toimijoita koskeva lainsäädäntö

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on the Academy 
of Finland 

The law regulates the tasks of the Research 
Council of Finland (formerly the Academy of 
Finland). The Research Council of Finland is an 
expert organisation in science and research and 
falls within the remit of the Ministry of Education 
and Culture.

Taken into account in matters 
concerning the Research 
Council of Finland. See require-
ments.

The law regulates the administra-
tive status of the Research Council 
of Finland. A research funder 
within the scope of the Ministry of 
Education and Culture, which also 
has national and international 
tasks related to scientific and 
research policy.

1) Promoting scientific 
research and its utilisation.

2) Development and 
implementation of scientific 
policy. 

3) Other expert tasks.

Act on the  
Federation of 
Finnish Learned 
Societies (in Finnish)

The law regulates the tasks of the Federation of 
Finnish Learned Societies. The Federation of 
Finnish Learned Societies promotes collaboration 
between scientific communities and the provision 
of scientific information.

Taken into account in matters 
concerning the Federation of 
Finnish Learned Societies.

The law contains provisions 
regarding the administrative 
status of the Federation of Finnish 
Learned Societies.

The federation is responsi-
ble for:

1) promoting cooperation 
between the member 
communities of the Federa-
tion and supporting their 
operating conditions;

2) improving the distribu-
tion and publication of 
scientific information, and 
managing the international 
exchange of scientific 
literature;

3) increasing awareness of 
research information and 
its use in society; and

4) carrying out other duties 
specified in the Federation's 
rules.

Laws concerning 
other operators in 
the research 
community.

Act on the Innovation Funding Agency Business 
Finland and a Limited Liability Company called 
Business Finland (in Finnish)

Act on Sitra, the Finnish Innovation Fund  
(in Finnish)

Taken into account in matters 
concerning the operators in 
question.

https://www.finlex.fi/en/laki/kaannokset/2009/en20090922.pdf#P5a
https://www.finlex.fi/en/laki/kaannokset/2009/en20090922.pdf#P5a
https://www.finlex.fi/fi/laki/ajantasa/2006/20060938
https://www.finlex.fi/fi/laki/ajantasa/2006/20060938
https://www.finlex.fi/fi/laki/ajantasa/2006/20060938
https://www.finlex.fi/fi/laki/ajantasa/2006/20060938
https://www.finlex.fi/fi/laki/alkup/2017/20171146
https://www.finlex.fi/fi/laki/alkup/2017/20171146
https://www.finlex.fi/fi/laki/alkup/2017/20171146
https://www.finlex.fi/fi/laki/ajantasa/1990/19900717
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2.2.1.4 Legislation on research, culture and datasets

The table below contains a list of laws applicable to research, culture and datasets, in 
particular, and describes how they must be taken into account in open science and 
research.

2.2.1.4 Legislation on research, culture and datasets

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on Collecting and Preserving 
Cultural Materials 1433/2007  
(in Finnish)

Regulates the digital preserva-
tion of cultural materials. The 
purpose of the law is to pre-
serve national cultural materials 
made available to the public in 
Finland for future generations 
and make them accessible to 
researchers and other users.

Taken into account in the 
preservation and research use 
of publications, recordings, TV 
and radio programmes, and 
online material. Taken into 
account when making data avail-
able to researchers.

Obligation to disclose

Obligation to archive television 
and radio programmes

Obligation to record films

Obligation to archive distribu-
tion copies and publicity 
material of films

Technical requirements of 
materials

National Library of Finland

National Audiovisual Institute 
(KAVI)
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2.2.1.4 Legislation on research, culture and datasets

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

EU Regulation on a Single 
Market For Digital Services 
(Digital Services Act)

The regulation confirms rules 
for the operations of digital 
online service providers, 
clarifies the responsibilities and 
obligations of these service 
providers and the authorities, 
and safeguards the rights and 
consumer protection of the 
service users. Its purpose is to 
promote the functioning of the 
single market for intermediary 
services and facilitate innova-
tion. The objective of harmo-
nised rules is to create a pro-
portionate, predictable, 
responsible and reliable online 
environment that addresses the 
spread of illegal content and 
disinformation. Stricter regula-
tory and guiding requirements 
will be imposed on very large 
online platforms and search 
engines. On the other hand, the 
activities of small platforms and 
businesses will be promoted 
through lighter regulation, 
imposing fewer obligations on 
them. 

Authorities will observe this in 
the monitoring of sanctions and 
enforcement, and legislators as 
required by the regulation. 
Obliges information intermedi-
ary services.

According to the regulation, 
intermediary services must: 

(1) Strive towards openness and 
transparency. 

(2) Comply with due diligence 
obligations. 

(3) Prevent the publication of 
illegal content and remove such 
content. 

(4) Adopt means with which 
users can report illegal content.

(5) Comply with specific obliga-
tions when representing large 
online platforms and search 
engines. Member states must

(6) work together, monitor 
enforcement, establish sanc-
tions for breaches of the 
regulation, and appoint an 
authority to oversee and 
coordinate digital services.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022R2065&qid=1666857835014
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022R2065&qid=1666857835014
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022R2065&qid=1666857835014
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2.2.1.4 Legislation on research, culture and datasets

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Regulation on Data Governance 
(EU) 2022/868

The purpose of the regulation is 
to create a legal framework for 
data governance, so that 
protected data held by the 
public sector can be reused. The 
regulation also provides a 
framework for information 
intermediaries to help share 
data between different parties.

The objective of the working 
group supporting the national 
implementation of the EU Data 
Governance Regulation (val-
tioneuvosto.fi) (in Finnish) is to 
assist ministries in ensuring 
compliance with EU law within 
their administrative branches 
and forming a shared under-
standing of the content, require-
ments, impacts and need for 
legislative amendments. 

The regulation requires some 
additional regulations to be 
issued by the national authority.

Once the application period of 
the regulation has begun, the 
member states must have one 
or more competent authorities 
appointed to support public 
sector entities in their task of 
granting access to specific 
classes of data for reuse.

Official duties are assigned to 
the Finnish Transport and 
Communications Agency, 
Traficom: Government proposal 
to Parliament on amending the 
Act on Electronic Communica-
tions Services (implementation 
of the Regulation on Data 
Governance) (valtioneuvosto.fi) 
(in Finnish)

Directive (EU) 2019/1024 on 
open data and the reuse of 
public sector information

Implementing Regulation (EU) 
2023/138 for a list of specific 
high-value datasets and the 
arrangements for their publica-
tion and re-use

The directive applies to docu-
ments and data held by the 
public sector and public enter-
prises, as well as publicly 
funded research data. The 
purpose of the directive is to 
increase the supply and reuse 
of public data for commercial 
and non-commercial purposes, 
as well as to enhance and 
harmonise regulation on 
opening up information re-
sources. 

Taken into account when 
making data available for 
research purposes.

Valuable datasets and their 
availability are regulated in 
more detail by a government 
decree in accordance with the 
provisions set out in European 
Union legislation or unless 
otherwise specified in other 
legislation.

The Commission's Implementing 
Regulation for "a list of specific 
high-value datasets and the 
arrangements for their publica-
tion and reuse" specifies the 
directive concerning the publica-
tion and reuse requirements for 
these datasets. 

(1) Documents must be availa-
ble electronically in a commonly 
used format.

(2) Dynamic data must be 
available via an API and, if 
necessary, as files that can be 
downloaded at once.

(3) Research datasets produced 
with public funding must be 
available free of charge.

(4) Valuable datasets must be 
available for free, in ma-
chine-readable format, via an 
API and, if necessary, as files 
that can be downloaded at 
once.

(5) The terms of reuse must be 
objective, proportionate and 
justified according to the public 
interest.

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32022R0868
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32022R0868
https://valtioneuvosto.fi/en/project?tunnus=LVM038:00/2022
https://valtioneuvosto.fi/en/project?tunnus=LVM038:00/2022
https://valtioneuvosto.fi/en/project?tunnus=LVM038:00/2022
https://valtioneuvosto.fi/en/project?tunnus=LVM038:00/2022
https://valtioneuvosto.fi/en/project?tunnus=LVM038:00/2022
https://valtioneuvosto.fi/en/project?tunnus=LVM011:00/2023
https://valtioneuvosto.fi/en/project?tunnus=LVM011:00/2023
https://valtioneuvosto.fi/en/project?tunnus=LVM011:00/2023
https://valtioneuvosto.fi/en/project?tunnus=LVM011:00/2023
https://valtioneuvosto.fi/en/project?tunnus=LVM011:00/2023
https://valtioneuvosto.fi/en/project?tunnus=LVM011:00/2023
https://eur-lex.europa.eu/legal-content/FI/TXT/HTML/?uri=CELEX:32019L1024
https://eur-lex.europa.eu/legal-content/FI/TXT/HTML/?uri=CELEX:32019L1024
https://eur-lex.europa.eu/legal-content/FI/TXT/HTML/?uri=CELEX:32019L1024
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32023R0138
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32023R0138
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32023R0138
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32023R0138
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32023R0138
https://eur-lex.europa.eu/eli/reg_impl/2023/138
https://eur-lex.europa.eu/eli/reg_impl/2023/138
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2.2.1.4 Legislation on research, culture and datasets

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on the Reuse of Research 
Data Generated with Public 
Funding 713/2021 (in Finnish)

This law applies to research 
data that is publicly funded and 
made publicly available through 
a data repository by research-
ers, research organisations or 
organisations that fund re-
search.

Taken into account in the reuse 
of research datasets. See 
requirements.

The publisher of a research 
dataset must allow the use of 
the data for both commercial 
and non-commercial purposes.

The use must be free of charge.

The publisher must make the 
data available in all existing file 
formats and language versions.

In addition to this, research 
datasets must be made availa-
ble in an electronic and com-
monly used machine-readable 
form, together with their 
metadata, where appropriate 
and possible without undue 
effort.

https://finlex.fi/fi/laki/alkup/2021/20210713
https://finlex.fi/fi/laki/alkup/2021/20210713
https://finlex.fi/fi/laki/alkup/2021/20210713
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2.2.1.4 Legislation on research, culture and datasets

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on the Reuse of Data Held by 
Publicly Owned Companies 
712/2021 (in Finnish)

This law applies to documents 
of companies referred to in 
section 1 of this law, the pro-
duction of which is part of a 
service provided in an industry 
defined in section 1, paragraph 
1, which the authorities consid-
er to be of general interest and 
for which specific public service 
obligations have therefore been 
imposed by law, regulation or 
other binding means on the 
company.

Taken into account when 
making data available for 
research purposes.

Valuable datasets and their 
availability are regulated in 
more detail by a government 
decree in accordance with the 
provisions set out in European 
Union legislation or unless 
otherwise specified in other 
legislation.

The Commission's Implementing 
Regulation for "a list of specific 
high-value datasets and the 
arrangements for their publica-
tion and reuse" specifies the 
directive concerning the publica-
tion and reuse requirements for 
these datasets. 

(1) Documents must be availa-
ble electronically in a commonly 
used format.

(2) Dynamic data must be 
available via an API on request 
and, if necessary, as files that 
can be downloaded at once.

(3) Valuable datasets must be 
available on request, in ma-
chine-readable format, via an 
API and, if necessary, as files 
that can be downloaded at 
once.

(4) Fees collected must not 
exceed the cost of and reasona-
ble profit from data generation.

https://finlex.fi/fi/laki/alkup/2021/20210712
https://finlex.fi/fi/laki/alkup/2021/20210712
https://finlex.fi/fi/laki/alkup/2021/20210712
https://eur-lex.europa.eu/eli/reg_impl/2023/138
https://eur-lex.europa.eu/eli/reg_impl/2023/138
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2.2.1.5 Legislation pertaining to innovation

The table below contains the key pieces of legislation that must be observed in connec-
tion with innovation, in particular.

2.2.1.5 Legislation pertaining to innovation

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Patents Act 550/1967 A patent is an industrial proper-
ty right that protects intellectual 
property. A patent is a prohibi-
tion right. A patent holder has 
the right to prohibit others from 
professionally exploiting the 
invention covered by their 
patent. A prohibition right is 
geographically and temporally 
limited. It is only valid in coun-
tries where a patent has been 
granted. The period of validity 
of a patent is usually no more 
than 20 years from the date of 
application, but varies from 
country to country. In order to 
remain in force, a maintenance 
fee, or a so-called annual fee, 
must be paid.

A patent offers legal protection, 
which guarantees the holder 
exclusive rights to use, manufac-
ture and sell the invention for a 
limited period of time. A patent 
may be granted for a product, 
method or innovation that is 
usable, creative and inventive.

A patent application is a legal 
process that follows carefully 
timed, fixed deadlines.

The Finnish Patent and Registra-
tion Office (PRH) serves as the 
authority for patents.

Appeals against PRH's decisions 
can be lodged with the Market 
Court.

https://www.finlex.fi/en/laki/kaannokset/1967/en19670550_20000650.pdf
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2.2.1.5 Legislation pertaining to innovation

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Registered Designs Act 221/1971 The law regulates the way in 
which the creator of a design 
can obtain exclusive rights to it 
(design right) by registering the 
design.

In this context, a design refers 
to the appearance of a product 
or its part as expressed through 
features such as lines, contours, 
colours, shape, surface struc-
ture or material.

See requirements. Registration applications for 
designs are submitted in writing 
to the PRH.

Design right is granted if a 
design is new and unique.

The application must indicate 
the creator of the design. If a 
registration application is made 
by someone other than the 
creator of the design, the 
applicant must prove that the 
design right has been trans-
ferred to them. 

The application must be accom-
panied by illustrations of the 
design.

The PRH serves as the registra-
tion authority.

The registration authority may 
issue more detailed technical 
regulations on registration 
applications. 

Appeals against PRH's decisions 
can be lodged with the Market 
Court.

Act on Utility Model Rights 
800/1991

The creator of an invention or 
the person to whom the inven-
tor's right has been transferred 
may, on application, obtain the 
utility model rights to an 
invention and thereby an 
exclusive right to its profession-
al exploitation, as provided for 
in this law.

In this law, an invention refers 
to a technical solution that can 
be used industrially.

See requirements. Applications for utility model 
rights are submitted in writing 
to the PRH.

The invention must be new.

The application must indicate 
the inventor's name. If a utility 
model right is applied for by 
someone other than the 
inventor, the applicant must 
prove their right to the inven-
tion.

The application must contain an 
explanation of the invention, 
the necessary images and a 
precisely expressed statement 
of what is intended to be 
protected (protective claim).

The PRH serves as the registra-
tion authority.

The registration authority may 
issue more detailed technical 
regulations on utility model 
right applications.

Appeals against PRH's decisions 
can be lodged with the Market 
Court.

https://www.finlex.fi/en/laki/kaannokset/1971/en19710221_20130109.pdf
https://www.finlex.fi/fi/laki/kaannokset/1991/en19910800_19951696.pdf
https://www.finlex.fi/fi/laki/kaannokset/1991/en19910800_19951696.pdf
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2.2.1.5 Legislation pertaining to innovation

Act Description Effects, i.e. how the act is 
observed

Legal requirements Statutory duties

Act on the Right in Employee 
Inventions 656/1967

The purpose of the law is to 
guarantee certain rights to the 
employer to an invention made 
by an employee, thereby 
limiting the employee's corre-
sponding right in a situation 
where the employer has the 
right to the invention.

The law applies to employees 
and individuals in public office. 
On the other hand, individuals 
working in a Finnish higher 
education institution or in a 
research position in the Re-
search Council of Finland are 
subject to the Act on the Right in 
Inventions made at Higher 
Education Institutions.

(1) The employer is entitled to 
an employee's invention.

(2) When an invention falls 
within the scope of the employ-
er's sector, negotiations must 
be conducted with the employ-
ee regarding the employer's 
rights to the invention. 

(3) The employee is entitled to 
compensation if the employer 
makes use of the invention.

The government appoints an 
employee invention committee 
for a fixed term to resolve 
disputes concerning inventions 
and act as an arbitrator.

Act on the Right in Inventions 
made at Higher Education 
Institutions 369/2006

The purpose of the law is to 
promote the recognition, 
protection and utilisation of 
inventions created in Finnish 
higher education institutions in 
a manner appropriate to 
inventors, higher education 
institutions and society.

The law applies to inventions 
that are made at any Finnish 
higher education institution and 
protected by a patent in Finland.

Also applicable to individuals 
holding office as researchers in 
the Research Council of Finland.

Research conducted at higher 
education institutions is divided 
into

two main types: 1) open re-
search and 2) contract research, 
depending on the involvement 
of third parties 

in a study.

Higher education institutions 
must establish procedures for 
processing invention notifica-
tions and compensation for 
inventions, as well as for the 
transfer of rights.

In open research, rights and 
costs related to the invention 
generally belong to the inven-
tor.

In contract research, the 
university may acquire rights 
and bear the costs related to an 
invention. 

The inventor must give an 
account of the conditions under 
which an invention was created 
if the invention was created in 
close contact with a contract 
research project.

Inventors must submit a written 
notification of inventions 
created at universities, the 
National Defence University and 
universities of applied sciences.

The transfer of rights related to 
an invention to a high education 
institution must always be 
compensated for.

The inventor's right to publish a 
presentation of their research 
results may only be restricted 
when such restriction is neces-
sary to safeguard the absolute 
novelty of the invention re-
quired for a patent.

https://www.finlex.fi/en/laki/kaannokset/1967/en19670656_20130102.pdf
https://www.finlex.fi/en/laki/kaannokset/1967/en19670656_20130102.pdf
https://www.finlex.fi/fi/laki/kaannokset/2006/en20060369.pdf
https://www.finlex.fi/fi/laki/kaannokset/2006/en20060369.pdf
https://www.finlex.fi/fi/laki/kaannokset/2006/en20060369.pdf
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2.2.1.6 Legislation under preparation

The table below contains the main laws and regulations under 
preparation that must be observed when updating the reference 
architecture.

Law under preparation Description

Regulation on electronic identification 
and trust services for electronic 
transactions in the internal market 
(eIDAS Regulation) (EU) 910/2014

The European Digital Identity Wallet 
application will change

The availability of reliable and secure 
digital identity solutions for all EU 
citizens, residents and legal entities.

Regulation concerning harmonised 
rules on artificial intelligence (Artificial 
Intelligence Act)

The EU will become a favourable 
environment for the development and 
application of artificial intelligence, 
based on EU values on a high level of 
protection against risks to citizens. 
Certain harmful artificial intelligence 
practices are prohibited. Specific 
requirements are set for high-risk 
artificial intelligence systems.

Data Act: Proposal for a Regulation on 
harmonised rules on fair access to and 
use of data

Facilitates access to data, particularly 
for users and smaller businesses, 
ensures fairness in data-based value 
chains, promotes competition in data 
markets and enables data-driven 
innovations.

The objective of the Data Act, which 
supplements the Data Governance Act, 
is to maximise the value of data in the 
economy by ensuring that a wider 
group of stakeholders can manage 
their data and that more data is 
available for innovative use while main-
taining incentives to invest in the 
production of data.

2.2.2 Key strategies

The Declaration for Open Science and Research and policies form 
the main strategic basis for the Open Science and Research Ref-
erence Architecture. This table contains the other key strategies, 
policies and international projects from which the architecture 
is derived.

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014R0910
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014R0910
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014R0910
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32014R0910
https://vm.fi/en/european-digital-identity-wallet
https://vm.fi/en/european-digital-identity-wallet
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0206
https://digital-strategy.ec.europa.eu/en/library/data-act-proposal-regulation-harmonised-rules-fair-access-and-use-data
https://digital-strategy.ec.europa.eu/en/library/data-act-proposal-regulation-harmonised-rules-fair-access-and-use-data
https://digital-strategy.ec.europa.eu/en/library/data-act-proposal-regulation-harmonised-rules-fair-access-and-use-data
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Strategy/Policy Description Year of 
publication

Notes

The EU's open science policy The EU Commission guides and supports the development of open 
scientific practices through the funding of working group publications, 
working groups and events, to name a few. 

Strategy 2020–
2024. 

RDA policies and recommendations Key policies and recommendations for datasets. In 2024, the 
work is still 
ongoing, but 
should be 
monitored.

The European Code of Conduct for Research 
Integrity REVISED EDITION 2023

An extensive recommendation on good scientific practice covering the 
entire academic environment. 

2023

Research Integrity and Procedures for 
Handling Allegations of Misconduct in 
Finland. Guidelines of the Finnish National 
Board on Research Integrity TENK, 2023  
(in Finnish)

Guidelines to good academic practice for all open science. 2023

Science Europe Recommendations, statements and policies by the association of re-
search-performing organisations regarding open science and responsi-
ble evaluation. 

2023

UNA An EU document on learning and theses. 2023 Based on UNESCO guidelines. 

UNESCO Recommendation on Open Science

and other UNESCO open science docu-
ments, such as:

• Recommendation on Open Educational 
Resources (OER) | UNESCO

• UNESCO Open Science Toolkit

A description of various areas of open science and supplementary 
documents. 

A widely accepted international document that is used for support in 
architecture work. 

Forms an international framework for open science policies and practic-
es, recognising the differences between disciplines and regions when it 
comes to open science. 

2022 UNESCO also has working 
groups for recommendations 
and policies. 

EUA Recommendations and policies of the European University Association 
regarding open science and responsible evaluation. 

2022 Based on UNESCO guidelines. 

Agreement on reforming research assess-
ment (CoARA)

Four core commitments and six supporting commitments connected to 
responsible evaluation of research. 

2022

https://research-and-innovation.ec.europa.eu/strategy/strategy-2020-2024/our-digital-future/open-science_en#the-eus-open-science-policy
https://www.rd-alliance.org/
https://allea.org/wp-content/uploads/2023/06/European-Code-of-Conduct-Revised-Edition-2023.pdf
https://allea.org/wp-content/uploads/2023/06/European-Code-of-Conduct-Revised-Edition-2023.pdf
https://tenk.fi/sites/default/files/2023-03/HTK-ohje_2023.pdf
https://tenk.fi/sites/default/files/2023-03/HTK-ohje_2023.pdf
https://tenk.fi/sites/default/files/2023-03/HTK-ohje_2023.pdf
https://tenk.fi/sites/default/files/2023-03/HTK-ohje_2023.pdf
https://scienceeurope.org/our-priorities/
http://www.una-europa.eu/
https://en.unesco.org/science-sustainable-future/open-science/recommendation
https://www.unesco.org/en/legal-affairs/recommendation-open-educational-resources-oer
https://www.unesco.org/en/legal-affairs/recommendation-open-educational-resources-oer
https://www.unesco.org/en/open-science/toolkit
https://eua.eu/issues/21:open-science.html
https://coara.eu/agreement/the-agreement-full-text/
https://coara.eu/agreement/the-agreement-full-text/
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Strategy/Policy Description Year of 
publication

Notes

A LERU Framework for the Assessment of 
Researchers

A framework for researcher evaluation. 2022 In line with other international 
policies, but other frameworks 
should also be monitored. 

'Plan S' and 'cOAlition S' – Accelerating the 
transition to full and immediate Open Access 
to scientific publications (coalition-s.org)

A consortium of large research funders that supports the openness of 
scholarly publishing and a reform of publication practices. 

2021 A reference is made to this in 
the publications section.

Hong Kong Principle Six principles whose objective is to transform researcher evaluation 
towards being more sustainable and higher in quality. 

2019

ETINED Council of Europe International recommendations and statements related to good aca-
demic practice in higher education, linking to open education.

2016 In line with the policies of 
open education. 

EU Science Hub – Open Educational  
Resources (OER) 

EU copyright, recommendations on licences. 2016

Leiden Manifesto Ten principles that guide the evaluation of research and responsible use 
of metrics. (2015) 

2015

The Metric Tide An international policy concerning responsible evaluation of research on 
the responsible use of metrics. (2014)

Lists the main elements of responsible use of metrics. 

2014

DORA Eighteen recommendations for various target groups for the evaluation 
of research outputs. Responsible evaluation of research. 

2012

https://www.leru.org/files/Publications/LERU_PositionPaper_Framework-for-the-Assessment-of-Researchers.pdf
https://www.leru.org/files/Publications/LERU_PositionPaper_Framework-for-the-Assessment-of-Researchers.pdf
https://www.coalition-s.org/
https://www.coalition-s.org/
https://www.coalition-s.org/
https://www.wcrif.org/guidance/hong-kong-principles
https://www.coe.int/en/web/ethics-transparency-integrity-in-education
https://joint-research-centre.ec.europa.eu/what-open-education_en
https://joint-research-centre.ec.europa.eu/what-open-education_en
http://www.leidenmanifesto.org/
https://responsiblemetrics.org/the-metric-tide/
https://sfdora.org/read/
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Key international project Description Term of office Notes

GraspOS In the context of open science, an international project related to the mapping of 
infrastructures. 

2023–2025 An EU-funded project 
involving the Federation of 
Finnish Learned Societies.

CraftOA Promotes favourable conditions for non-profit open scholarly publishing in Europe. 
The aim is to improve the visibility and findability of open publications, strengthen 
the community of open scholarly publishing in Europe and develop open publica-
tion platforms, in particular the Open Journal Systems used by the Federation of 
Finnish Learned Societies. 

2023–2025 The project involves 
roughly twenty European 
organisations and is 
coordinated by the 
Georg-August University in 
Göttingen, Germany. The 
project is funded by the 
European Union's Horizon 
Europe programme.

OPUS An EU project connected to responsible evaluation and career paths. 2022–2025 An EU-funded project 
focusing on the perspec-
tive of doctoral students. 

PATHOS and OS-Indicator Handbook An EU project and a document whose aim is to promote the effects and impact of 
open research. 

2022–2025 An EU-funded project. 

DIAMAS An extensive international project that issues statements on scholarly publishing, 
creates better publishing practices, produces support materials, organises events 
and creates surveys. Its objective is to promote equality in open scholarly publish-
ing. 

2022–2025 An EU-funded project 
involving the Federation of 
Finnish Learned Societies 
and the Publication 
Forum. 

ROSiE A project combining open science and research ethics which, in cooperation with 
the stakeholders, develops practical tools for promoting responsible open science 
and citizen science.

2021–2024 The three-year project was 
launched in March 2021 
and receives its funding 
from the EU's Horizon 
2020 programme. The 
Federation of Finnish 
Learned Societies is 
participating in several 
segments. 

SPARC Europe A network connected to open science and, in particular, open education. 2021–2024  

SuperMORRI The project aims to support the transformation processes in the field of RDI, taking 
into account societal assessments, needs and concerns, and encouraging societal 
actors to cooperate throughout the entire responsible RDI cycle.

2019–2023 The funding comes from 
the EU's Horizon 2020 
programme.

https://graspos.eu/
https://www.craft-oa.eu/
https://opusproject.eu/
https://pathos-project.eu/
https://pathos-project.eu/
https://diamasproject.eu/
https://rosie-project.eu/
https://sparceurope.org/what-we-do/open-education/
https://super-morri.eu/
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2.2.3 Reference and related architectures

The diagram and the table illustrate the main reference and 
related architectures of this architecture. The colours indicate 
how they are observed. This reference architecture specifically 
guides the enterprise architectures of higher education institu-
tions and research institutes in open science and research.

RA for scientific 
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Related architecture Description How it is observed in the Open Science and 
Research Reference Architecture

Note

Guiding related architectures

Reference architecture for 
scientific computing  
(in Finnish)

The purpose of the reference architecture is to map and identify a 
reference architecture for scientific computing resources, data man-
agement and their ancillary services for the next five years (2021–
2025). Furthermore, the aim is to promote the development and 
quality of services, and propose policies and actions that improve the 
IT interoperability and overall architecture work.

Guides the management of scientific data 
computation and related services, in particular.

Reference architecture for 
scientific data management

The drafting of a reference architecture that covers the entire lifecycle 
management of scientific data must be initiated. This must also include 
the digital preservation of large masses of data and a plan for the 
necessary long-term funding.

The architecture will be created in 2023–2024. It 
will guide the development of services for 
managing scientific data, in particular.

Ensuring that architectures are compatible and 
avoiding the creation of unnecessary overlap-
ping descriptions.

National related scientific architectures

Research Management 
Vocabulary

Research Management Vocabulary The aim is to comply with it. The glossary  
requires an update.

Enterprise architectures of 
higher education institutions

The Open Science and Research Reference 
Architecture provides direction in its own area.

Enterprise architectures of 
research institutes

The Open Science and Research Reference 
Architecture provides direction in its own area.

General documents

Standards Standards identified in the architecture work 
will be taken into account in accordance with 
the requirements of different standards.

Glossary of Education 
(OKSA)

The Glossary of Education serves those in need of terminology infor-
mation in educational organisations and other administrative sectors. 
OKSA is intended for education specialists, legislative drafters, IT 
specialists, communicators, journalists, translators and anyone who 
requires information about the recommended terms and their defini-
tions in education.

Observed and utilised whenever possible. 

Interoperability platform  
(in Finnish); glossaries, data 
models, code sets

The interoperability platform contains various ways to define interop-
erable data content. The platform consists of glossaries, code sets and 
data models needed for flows of information and other information 
management.

Glossaries, data models and code sets are 
observed and utilised whenever possible, and 
input for them is provided.

https://wiki.eduuni.fi/x/MCk8C
https://wiki.eduuni.fi/x/MCk8C
https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834
https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834
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Related architecture Description How it is observed in the Open Science and 
Research Reference Architecture

Note

National general architectures

National Library's enterprise 
architecture

National Archive's enterprise 
architecture

The main architectures of 
other administrative branch-
es

Digime In the context of digital cultural heritage, services are maintained to 
enhance the accessibility and digital preservation of data repositories. 
In addition, the collaboration and know-how of archives, libraries and 
museums is promoted, and the interoperability of information and 
information systems is improved.

OPI – Reference architecture 
for support services and 
administration of education 
and teaching in higher 
education institutions  
(in Finnish)

The OPI reference architecture is a joint means of discussing the 
support and administrative services and processes concerning studies 
and teaching, developed collaboratively by operators responsible for 
higher education support services for studies and teaching.

No overlapping descriptions between architec-
tures must be made.

Higher education institutions' 
Digivisio enterprise architec-
ture (in Finnish)

In the Digivisio 2030 project, all Finnish universities collaboratively 
build the future of learning. The aim is a new era of learning, centred 
around a continuous development of digital pedagogy, where each of 
us can more easily learn and accumulate skills in a changing world.

Observed where necessary. The architecture 
provides input to the requirements of Digivisio's 
architecture.

The architecture 
work is still ongoing. 
The architecture is 
not yet public.

Digital services for continu-
ous learning, JOD (in Finnish)

The main objective of the project is to build a set of nationwide digital 
services for continuous learning, available throughout the entire 
lifecycle of individuals, to help people make smooth transitions be-
tween education and working life. The services are customer-oriented, 
flexible and cross-administrative, and they support individual educa-
tion and career decisions.

Link to project page

Observed where necessary. The architecture 
provides input to the requirements of JOD's 
architecture.

The architecture 
work is still ongoing. 
The architecture is 
not yet public.

https://www.digime.fi/yhteentoimivuus/kokonaisarkkitehtuuri/
https://wiki.eduuni.fi/x/LbFSB
https://wiki.eduuni.fi/x/LbFSB
https://wiki.eduuni.fi/x/LbFSB
https://wiki.eduuni.fi/x/LbFSB
https://wiki.eduuni.fi/x/LbFSB
https://wiki.eduuni.fi/x/LbFSB
https://wiki.eduuni.fi/x/D5BPDw
https://wiki.eduuni.fi/x/D5BPDw
https://wiki.eduuni.fi/x/D5BPDw
https://wiki.eduuni.fi/x/QrYID
https://wiki.eduuni.fi/x/QrYID
https://okm.fi/en/project?tunnus=OKM069:00/2021
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Related architecture Description How it is observed in the Open Science and 
Research Reference Architecture

Note

Related international architectures

European Interoperability 
Framework (EIF)

The European Interoperability Framework is a jointly negotiated 
approach to the interoperable provision of European public services. It 
defines the basic interoperability guidelines in the form of common 
principles, models and recommendations. Contains 12 principles and 
19 recommendations.

Ensuring semantic and technological interoper-
ability.

EIRA European Interoperability Reference Architecture Observed, if it contains a research reference 
architecture.

EOSC Interoperability 
framework

Advancing Open Science in Europe | EOSC Association Ensuring legal, organisational, semantic and 
technological interoperability.

Research data alliance (RDA) RDA | Research Data Sharing without barriers (rd-alliance.org)

https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/european-interoperability-framework-detail
https://joinup.ec.europa.eu/collection/nifo-national-interoperability-framework-observatory/european-interoperability-framework-detail
https://joinup.ec.europa.eu/collection/european-interoperability-reference-architecture-eira/about
https://eosc.eu/
https://www.rd-alliance.org/
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2.3 DECLARATION FOR OPEN SCIENCE AND RESEARCH 2020–2025 AND  
OPEN SCIENCE AND RESEARCH POLICIES AS A STRATEGY MAP
The Open Science and Research Reference Architecture is based on the Open Science 
and Research Policies, derived from the Declaration for Open Science and Research 
2020–2025, which are described here as a map. The policy set consists of main policies, 
their component policies and objectives divided according to the component policies.

Policy for open 
scholarship

1. Culture of open 
scholarship

1. Data management 
plans

1. All new scholarly articles and 
conference publications will be 
immediately openly accessible

1. Open educational resources 
used and created extensively in 
universities

1. Higher education institutions 
use open educational practices 
and support cooperation, 
communality and sharing

1. Research quality and 
impact

2. Business 
collaboration

2. Operating models 
with which all rights, 
terms and licenses

2. The total cost of scholarly 
publication channels and individ-
ual publications is transparent 
and publicly available

2. The amount of open 
educational resources multiplied 
and the quality improved

2. Learners provided with 
opportunities and support for 
open education.

2. Support services 
and infrastructures

3. Citizen 
science

3. The documentation 
supports FAIR in 
research data

3. CC-license applied to all new 
scholarly publications to provide 
open access and to protect 
researcher’s rights

3. Finland known as a pioneer 
and promoter of open educa-
tional resources

3. Open education a significant 
part of the societal interaction of 
the higher education and 
research community

3. Agreement on rights 
and terms

4. Education

4. A storage solution, infrastructure, 
and services for the research data 
lifecycle

4. National immediate open 
access publishing model

5. Research data

5. Operating model for 
expertise and cooperation

6. Publications 7. Responsible 
assessment

Policy for open  
research data and 
methods

Policy for open 
access to 
scholarly 
publications

Policy for open 
education and 
educational 
resources

OBJECTIVEPOLICY POLICY COMPONENT

Policy component 1: 
Open access to 
research data

No separate policy 
components

Policy component 2: 
Open access to 
research methods

Policy component for 
open access to 
journal articles and 
conference 
publications

Policy component 1: 
Open access to 
educational 
resources

Policy component 2: 
Open educational 
practices

https://doi.org/10.23847/isbn.9789525995251
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2.3.1 Policies, policy components, objectives and actions

This chapter describes the strategic principles, objectives and actions with which the 
objectives can be achieved for each policy.

2.3.1.1 Policy for a Culture for Open Scholarship

STRATEGIC PRINCIPLES

Principle 1: Responsibility,  i.e.  reliability,  
ethics,  repeatability  and  transparency, is 
a precondition for openness.

Principle 2: The openness of the culture requires 
reciprocity, which is manifested in interaction that benefits 
both internal and external activities of the organisation.

Principle 3: The realisation of a culture 
of open scholarship requires transpar-
ency, services and incentives.

Policy for 
open 
scholarship

No separate 
policy 
compo-
nents

POLICY POLICY 
COMPONENT

a. Services b. Interaction c. Data 
protection

d. Cooperation1. Culture of 
open 
scholarship

a. Awareness b. Guidelines c. Ownership 
and utilisation

d. Agreement e. Support 
services

f. Publication 
and communi-
cation plan

g. Training h. Responsible 
conduct of 
research

2. Business 
collaboration

a. Raising 
awareness

b. Guidelines c. Training d. Data 
management

e. Communi-
cation

f. Publication 
and communi-
cation plan

g. Responsible 
conduct of 
research

h. Systems3. Citizen 
science

a. Competence 
requirements 
for open 
education

b. Copyright, 
licenses and 
agreements

c. Resource 
findability

d. Resource  
accessibility

e. Communi-
cation

f. E-education 
tools

g. Quality 
criteria and 
editorial 
support

h. Use of open 
materials in 
teaching

4. Education

a. Local 
support for 
data manage-
ment.

b. Training c. Data 
management 
plans

d. IPR and 
agreement 
services

e. Data 
protection 
and informa-
tion security 
services

f. Persistent 
identifiers

g. Publication 
of data

h. Digital 
preservation

5. Research 
data

a. Local 
support for 
open 
publication

b. Open 
access 
repository

c. Use of open 
publications

d. New open 
publication 
forms, practices 
and publishing 
platforms

e. Open 
theses

f. Scholarly 
publishing

g. Persistent 
identifiers

h. Digital 
preservation

i. Monitoring 
the costs of 
openness

6. Publications

a. Respon-
sible 
practices

b. Incentives c. Knowledge 
base

d. Qualitative 
evaluation 
support

e. Transpar-
ency and 
monitoring

f. Guidelines 
and local 
support

g. Responsible 
party

7. Responsible 
assessment

OBJECTIVE ACTION

https://edition.fi/tsv/catalog/book/227
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2.3.1.2 Policy for Open Access to Research Datasets and Methods

STRATEGIC PRINCIPLES

Principle 1: Research data, 
methods and infrastructures shall 
be managed, opened and used 
responsibly and appropriately.

Principle 2: Researchers have access to infrastruc-
tures and services that enable responsible 
management of data and methods, and these are 
developed further in an economically sustainable 
way, taking into account the researchers’ needs.

Principle 3: The  researcher’s  merits  in  the  
promotion  of  good  data  management, work 
related to research data and methods, and the 
appropriate opening of research data and methods 
are valued and can support the researcher’s career.

Policy for 
open research 
data and 
methods

Policy 
component 1: 
Open access 
to research 
data

Policy 
component 2: 
Open access 
to research 
methods

POLICY POLICY 
COMPONENT

Practices and 
training in the 
field of data 
management

Data manage-
ment plans at 
each stage of the 
data lifecycle

Thesis supervisors 
are able to evaluate 
and comment on 
data management 
plans

Research 
organisations 
support research 
planning

1. Data management 
plans

Recommendation 
on the legal 
questions and 
contracts

RPOs have basic 
principles concerning the 
agreements on the rights 
and responsibilities

Guidelines on 
licensing or 
commerciali-
sation

Funders and RPOs 
instruct research-
ers on licensing

RPOs offer training and 
counseling on licenses

2. Operating models 
with which all rights, 
terms and licenses

RPOs support 
researchers in the 
production of 
metadata

RPOs offer training 
and support for 
research data 
documentation

RPOs support 
research 
planning

Specifying 
indicators for 
open science

RPOs utilise 
suitable 
indicators

3. The documentation 
supports FAIR in 
research data

RPOs review the 
existing services and 
start developing them

RPOs provide 
guidelines and 
support services 
for data 
management.

Research data 
infrastructures 
not profit- 
oriented

4. A storage solution, 
infrastructure, and 
services for the 
research data lifecycle

Developing skills and 
services nationally 
and internationally

RPOs offer equal 
opportunities for 
training in data 
management

RPOs describe 
required expert 
roles

HEIs develop 
expert training

5. Operating model 
for expertise and 
cooperation

Creation of indicators 
and  minimum  
requirements

Discipline-specific recom-
mendations and minimum 
information  standards 

International  dialogue 
on the creation of 
recommendations

Planning responsible  
research evaluation and 
incentives

1. Research quality 
and impact

Using national 
open science 
architecture

Review of 
services

Training, 
guidelines and 
counseling

Incorporation of open research 
methods and infrastructures in 
Data Management Plan

Describing expert 
roles and creating 
career paths

2. Support services 
and infrastructures

Recommendations  for 
documenting  the rights,  
terms,  and  licences

Recommenda-
tions for research 
integrity

National guidelines to 
advance agreements

3. Agreement on 
rights and terms

OBJECTIVE ACTION

Data manage-
ment training 
included in 
curricula

Monitoring to 
ensure good data 
management 
practices

Research 
organisations 
have data 
policies.

https://doi.org/10.23847/tsv.667
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2.3.1.3 Policy for Open Access to Research Publications

STRATEGIC PRINCIPLES

Principle 1:  The total cost for scholarly publications will 
not exceed the current overall cost when transitioning 
to open access. The estimate of overall costs reflects all 
present costs and the total volume of research.

Principle 2: All researchers have an equal 
opportunity to publish their research 
through open access, regardless of field of 
research, funding basis, or career stage.

Principle 3: When assessing 
scholarly publications, the quality 
and openness of individual 
research publications are 
considered independently.

Principle 4: The assessment of 
researchers and research takes 
into account new and changing 
forms of publishing reflecting 
open science.

Policy for 
open access to 
scholarly 
publications

Policy 
component 
for open 
access to 
journal 
articles and 
conference 
publications

POLICY POLICY 
COMPONENT

1. Right to 
publish all 
articles with 
open access 
or repository 
route

2. Immediate 
open access 
in direct 
agreement 
negotiations

3. Accepting 
reasonable 
fees that 
guarantee 
open access

4. RPOs 
enable a 
repository 
route

1. All new 
scholarly articles 
and conference 
publications will 
be immediately 
openly 
accessible

1.FinELib publishes 
the scholarly journal 
agreements and 
their total cost

2. Collection of 
cost data

3. FinELib records 
its agreements in 
the ESAC13 registry

4. Contractual 
terms enable to 
publish cost data

5. APC data for 
Finland included in 
the OpenAPC

6. Total cost of scholarly 
publications domiciled 
in Finland is transpar-
ent and publicly 
available

2. The total cost 
of scholarly 
publication 
channels and 
individual 
publications is 
transparent and 
publicly 
available

1. Agreements by 
FinELib include 
the right to 
publish all articles 
with open access.

2. Metadata 
recommended to 
be made open 
under a CC0 
licence

3. TSV coordi-
nates training on 
licences for 
researchers and 
research support 
services

4. RPOs offer 
training and 
support for open 
licences

5. Researchers 
prioritise sending 
research to 
publication 
channels that 
enable a CC licence

3. CC-licence 
applied to all 
new scholarly 
publications to 
provide open 
access and to 
protect 
researcher’s 
rights

1. TSV facilitates the 
creation of a jointly 
funded and sustaina-
ble publishing model

2. Research organisations and 
funders commit to equal 
treatment with regard to the 
language of publishing

3. Finnish scholarly 
publishers ensure their 
publications are digitally 
preserved through 
sustainable means

4. National 
immediate open 
access publish-
ing model

OBJECTIVE ACTION

5. Training 
and support 
concerning 
open access

6. Manage-
ment creates 
opportuni-
ties for open 
access

7. Prioritising 
publication 
channels 
enabling 
open access

8. Research 
funders 
enable the 
costs to be 
included in 
funding

Determining 
benchmarks 
for 
reason able 
APCs

10. Deve - 
lopment of 
new and 
novel open 
publication 
channels

https://doi.org/10.23847/isbn.9789525995343
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2.3.1.4 Policy for Open Education and Educational Resources

   

Policy for 
open 
education 
and 
educational 
resources

Policy 
component 1: 
Open access 
to educational 
resources

Policy 
component 2: 
Open 
educational 
practices

POLICY POLICY 
COMPONENT

a. FAIR recom-
mendation of 
open educational 
resources

b. Open online 
course

c. Determining the 
competence require-
ments for open 
educational resources

d. Organisations' 
own guidelines on 
open educational 
resources

1. Open educational 
resources used and 
created extensively in 
universities

a. Open 
Science 
Coordination 
develops a 
prize

b. Open Science 
Coordination 
studies the 
funding 
mechanisms

c. Recom mendation to  
provide metadata  of  
the open educational 
resources for the 
Library of Open 
Edu cational Resources.

d. Methods for storing 
open educational 
resources in the 
Library of Open 
Educational  
Resources

e.Cost 
model

f. Positive 
consid-
eration in 
funding 
decisions

g. Joint 
development 
of high 
 quality open  
educational  
resources

h. Coopera-
tion  projects 
with other 
levels of 
education.

i. Monitoring 
the quality and 
quantity of 
open educa-
tional 
resources

2. The amount of 
open educational 
resources multiplied 
and the quality 
improved

a. Promoting and 
researching the 
use and valuation 
of open 
educational 
resources

b. Open Science 
Coordination provides 
information on open 
educational resources

c. Disseminating 
information on 
open educational 
resources

d. Development of 
open educational 
resources in 
international 
cooperation projects

e. Research on 
open educa-
tional 
resources

3. Finland known as a 
pioneer and 
promoter of open 
educational 
resources

a. Open 
education 
policies of 
organisations

b. Openness in the 
organisation of 
services that support 
education

c. Expertise in 
open  educational 
practices

d. Sharing the 
exper tise in 
teaching

1. Higher education 
institutions use open 
educational practices 
and support 
cooperation, 
communality and 
sharing

a. HEIs recog nise 
competence 
gained through 
open education.

b. Availability and 
accessibility of 
education

c. Involving 
learners

d. Support skills in 
open science and 
education

e. Encourage-
ment to  share 
the products of 
learning

f. Encourage-
ment to share 
teaching 
materials

g. Digivision 
2030  MyData 
plan

2. Learners provided 
with opportunities 
and support for open 
education.

a. HEIs provide 
more teaching 
that is open to 
everyone

b. HEIs grant open 
badges in 
accordance with 
the standards

c. Implementing 
scientific 
communication 
and science 
education

d. HEIs plan the open 
sharing of education-
al data

e. National and 
international 
development

3. Open education a 
significant part of the 
societal interaction of 
the higher education 
and research 
community

OBJECTIVE ACTION

e. Support and 
training for 
licences and 
openness

f. Regular 
monitoring

STRATEGIC PRINCIPLES

Principle 1: When evaluating education and open 
educational resources developed with it, the reliability of 
their content and other elements defining their quality 
are considered in addition to their openness.

Principle 2: In the development and 
utilisation of open education and open 
educational resources copyright, data 
protection and ethical practices are respected.

Principle 3: The development of open 
education and open educational resources 
takes into account their accessibility and 
applicability to a diversity of learners.

Principle 4: Work for developing open 
education and educational resources is 
evaluated in the merit criteria and in the 
planning of duties.

https://doi.org/10.23847/tsv.421
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2.4 CAPABILITIES AND RESOURCES OF OPEN SCIENCE AND 
RESEARCH
Capabilities mean a set of features and resources that allow an 
individual to carry out a specific task. A synonym for the concept 
is ability.

In general, combinations of three sub-entities, such as operating 
models and processes, personnel and competence, as well as 
information and systems, are needed to realise the capabilities 
of organisations.

The capabilities of the Open Science and Research Reference 
Architecture are derived from the Declaration for Open Science 
and Research and, in particular, the objectives and actions defined 
therein. The capabilities described in the reference architecture 
include elements such as competence, procedures, knowledge 
and information systems which the Open Science and Research 
ecosystem must possess in order to achieve the strategic objec-
tives set out in the policies. The Open Science and Research capa-
bilities have been divided into three capability areas: operational, 
supporting and strategic capabilities. These capabilities may be 
either national or an organisation's own capabilities. The capa-
bilities are described in more detail later in this chapter's tables.

The Higher Education Reference Model (HERM) was used to 
name the Open Science and Research capabilities. The capabili-
ties according to the HERM model are indicated in the capability 
tables.

Open Science and Research 
capability area

Definition of capability area

Operational capabilities Capabilities required for practical research 
and teaching.

Supporting capabilities Capabilities that organise, develop and 
support activities. Also includes administra-
tive capabilities.

Strategic capabilities Capabilities to transform and steer the 
Open Science and Research ecosystem 
towards greater openness and responsibili-
ty in accordance with the national Open 
Science and Research policy framework. 
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Responsible  conduct   
of  research

Mgt. of research data  
and its life cycle

Understanding of the 
disciplines in research  

and art

MyData management

Mgt. of the planning  
and implementation of 

teaching

Data protection  
management

Mgt. of incentives  
and merits

Legal affairs  
management

Digital pedagogy

Production of  
educational resources

Understanding of the 
education field

Communication

Copyright and contract 
management

Open Science and 
Research training

Open science and  
research mgt.

Quality management

Research infrastructure 
management

Research process 
management

Management of open 
publishing

Staff / HR  development

Information system 
management

Interaction skills 

Strategic competence

Enterprise architecture

Management of  
publishing processes

Responsible assessment

Management of  
commercialising  

research

HR management

Interoperability

Information 
management

Open Science and 
Research understanding 

and knowledge

Sustainable  
development

Repository route mgt.

Accessibility  
management

Digital preservation

Learning analytics 
management

Service management

Working life skills

Understanding of  
the operational  

environment

Management of  
cultural change

Open learning  
environments

Learner and research 
driven approach

Management of  
research methods

Budget management

Learning badges /  
micro credentials

Mgt. of national  
and international  

collaboration

Open educational 
resources

Metadata management

Cooperation with 
stakeholders

Recognition and  
accreditation of prior 

learning

Licenses and authorship

Data security  
management

Open Science and 
Research monitoring

Understanding and 
management of funding

OPERATIONAL CAPABILITIES

SUPPORTING CAPABILITIES 

STRATEGIC CAPABILITIES
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In addition to the capabilities map, this chapter describes the 
resources of which the capabilities consist and which are required 
to achieve capability. These include skills, operating models, pro-
cesses, knowledge and information systems. Descriptions of 
resources help to understand the content and purpose of capa-
bilities. 

2.4.1 Resources for operational capabilities

Functional capabilities are capabilities required in practical 
research and teaching. The diagram below and the associated 
table illustrate operational capabilities and related resources.
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Resources needed: 1) competences, 2) processes and 3) information and information systemsCapabilities

Competence in 
OER libraries

Metadata 
competence

Licensing 
competence

Accessibility 
competence 

Determining 
licenses  

and rights

Adapting the 
material for the 

OER library

OER systems 
(such as AOE) Finna

Understanding of 
and competence 
in research ethics

Understanding of 
economic 

sustainability
Ethical review 

process

Process for 
Research  
Integrity  

violations 

International 
recommendations 

for research 
integrity 

National 
Research 
Integrity 

-guideline

Jurisdiction and 
guidelines on 
ethical review

Document 
management 

systems 

Pedagogical 
competence

Understanding 
of digitality

Shared informa-
tion model Integrations Educational 

systems

Understanding 
and knowing 

research 
infrastructures

Knowledge of 
publication 

market

Understanding 
and knowing 

learning  
environments

Understanding 
of research

Research 
infrastructure 

processes

Research 
popularisation

Research 
infrastructure 

roadmaps

Scholarly editing

Research 
infrastructure 

systems

Peer review Publication 
process Journal.fi Edition.fi Other publishing 

platforms

Competence in 
repository route

Understanding  
of digitality

Repository route 
process

Pedagogical 
competence 

Research 
information 

systems  
(e.g. CRIS)

Accessibility 
competence

Publishing 
platforms

Competence  
in IPR

Publication 
archives

Identity  
management

Learner 
participation

Semantic 
interoperability

Technical 
interoperability 

(interfaces)

Understanding  
of research

Knowledge of 
the field of 
publication

Understanding  
of research

Competence in 
assessment 

methods

Metadata 
competence

Understanding  
of and compe-

tence in research 
ethics

Licensing 
competence

Understanding of 
and competence 
in research ethics

Knowledge of 
disciplines and 

understanding of 
context

Technical 
competence

Knowledge of 
disciplines and 
understanding 

of context

Competence 
in IPR

Competence in 
research projects

Labour 
jurisdiction 

and contracts

General and 
discipline specific 

metadata 
standards

Knowledge and 
understanding of 

FAIR-principles

Pedagogical 
competence

General and 
specific  

metadata

National and 
international 

recommendations 
for researcher 
assessment

Vocabularies,  
ontologies, 

authorities and 
identifiers

Competence in 
IPR

Cocreation 
model

Research 
methods

Principles and 
criteria for 

responsible 
assessment

Metadata 
management 

systems

Research 
data

Data  
management 

plan

Data  
management 

models

Peer review

Research 
data

Metadata 
Tools for 

producing 
educational 

materials

Research 
information 

systems  
(e.g. CRIS)

Document 
management 

systems

Project  
management 

systems

Systems for  
open learning 
environments

Tutkimus aineis-
ton hallinnan-
järjestelmat

Digital  
preservation 
services for 

research

Identifier 
systems 

Research 
infrastructures

Responsible 
assessment 
processes

Open educational 
resources

Responsible  
conduct  of  

research

Digital pedagogy

Research 
infrastructure 
management

Management of 
publishing 
processes

Repository route 
management

Open learning 
environments

Metadata 
management

Management of 
research data and 

its life cycle

Production of 
educational 
resources

Research process 
management

Responsible 
assessment
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Resources needed: 1) competences, 2) processes and 3) information and information systemsCapabilities

Accessibility 
competence

Web accessibility 
law and directive

Accessibility 
Act

Understanding of 
digitality

Process of 
evaluation

Accessibility and 
evaluation of  

built environment
Accessibility  

tools
Evaluation  

tools

Competence for 
actor  

orientedness
Human-centred 

approach
Learner and 
researcher  

participation
MyData  

approach
Peer learning  

models

Understanding of 
the Open Science 

and Research 
framework

Management of 
sensitive data

Competence in 
communication

Competence  
in IPR Innovation

Models for 
commercialising 
the products of 

the open science 
and research

Customer- 
driven 

approach
Collaboration 

platforms

Competence  
in research

Knowledge of 
disciplines and 
understanding 

of context

Discipline 
standards

Knowledge of 
education and 

research system

Knowledge of  
disciplines and 
understanding  

of context

Discipline 
standards

Knowledge  
of the field of 
publication

Licensing 
competence

Funding  
sources

Management of 
publication 

processes and 
channels

Competence  
in repository  

route

Management  
of research 

materials and 
products 

Publishing 
platforms

Publication 
archives

Research 
information 

systems
Metadata

Business 
understanding

Licensing 
competence Innovation

Models for 
commercialising 
the products of  

the Open Science 
and Research

National  
copyright  
register  

(does not  
exist yet)

AOE.fi

National  
research 

information 
system

Competence in 
digital  

preservation

Digital  
preservation 
agreements

Interoperable 
architectures Version control Interoperability  

of file formats 

Digital  
preservation 
services for 

cultural heritage

Digital  
preservation 
services for 

research

Competence in 
research

Knowledge of 
disciplines and 
understanding  

of context

Research  
methods

Assessment  
of research 

methods

Research 
method 

platforms

Tools for 
research 
methods

Educational 
resources for 

research 
methods

Learner and 
research driven 

approach

Cooperation with 
stakeholders

Understanding of 
the disciplines in 
research and art

Understanding  
of the education 

field

Management of 
open publishing

Management of 
commercialising 

research

Digital  
preservation

Management of 
research methods

Accessibility 
management
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2.4.1 Resources for operational capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to capa-
bility

Is it a 
HERM- 
capability?

Open educational resources Preparedness for publishing 
and using open educational 
resources

Competence in OER libraries, 
metadata competence, 
licensing competence, 
accessibility competence 

As an overarching capability 
determining licenses and 
rights, adapting the material 
for the OER library

OER systems (such as AOE), 
Finna

No

Responsible  conduct  of  
research

Preparedness to act in 
accordance with a responsi-
ble conduct of research

Understanding of and 
competence in research 
ethics, understanding of 
economic sustainability

Ethical review process, 
process for Research Integri-
ty violations 

International recommenda-
tions for research integrity, 
national research integrity 
-guideline, jurisdiction and 
guidelines on ethical review, 
document management 
systems 

No

Digital pedagogy Preparedness to use digital 
tools in education

Pedagogical competence, 
understanding of digitality

Shared information model, 
integrations

Educational systems No

Research infrastructure 
management

Preparedness to manage 
research infrastructures and 
to ensure their interopera-
bility 

Understanding and knowing 
research infrastructures, 
understanding and knowing 
learning environments

Research infrastructure 
processes

Research infrastructure 
roadmaps, research infra-
structure systems

Yes

Management of publishing 
processes

Preparedness to publish 
scholarly publications, 
including commercial 
publishing

Knowledge of publication 
market, understanding of 
research

Research popularisation, 
scholarly editing, peer 
review, publication process

Journal.Fi, edition.Fi, other 
publishing platforms

No

Repository route  
management

Preparedness to find out 
possibilities for parallel 
publishing and to self-ar-
chive research publications

Competence in repository 
route

Repository route process Research information systems 
(e.G. Cris), publishing plat-
forms, publication archives

No

Open learning environments Preparedness for using open 
learning environments

Understanding of digitality, 
pedagogical competence, 
accessibility competence, 
competence in IPR 

Identity management, 
learner participation

Semantic interoperability, 
technical interoperability 
(interfaces), systems for open 
learning environments

No
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2.4.1 Resources for operational capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to capa-
bility

Is it  
a HERM- 
capability?

Metadata management Preparedness to manage 
metadata

Metadata competence, 
technical competence

General and discipline 
specific metadata standards

Vocabularies, ontologies, 
authorities, identifiers, 
metadata management 
systems

No

Management of research 
data and its life cycle

Preparedness to manage 
research data during its 
whole life cycle

Understanding of research. 
Understanding of and 
competence in research 
ethics, knowledge of disci-
plines and understanding of 
context, knowledge and 
understanding of fair-princi-
ples, competence in ipr

Data management plan, data 
management models

Research data, research data 
management systems, digital 
preservation services for 
research, identifier systems 

No

Production of educational 
resources

Preparedness to produce 
open, accessible educational 
resources

Knowledge of the field of 
publication, licensing compe-
tence, competence in ipr, 
pedagogical competence

Cocreation model, peer 
review

Tools for producing education-
al materials, metadata 

No

Research process  
management

Preparedness to do research 
and to manage the research 
process

Understanding of research. 
Understanding of and 
competence in research 
ethics, competence in 
research projects, compe-
tence in data management

Research methods Research data, research 
information systems (e.G. 
Cris), project management 
systems, research infrastruc-
tures, general and specific 
metadata

No

Responsible assessment Preparedness to assess 
research and education in a 
responsible manner

Competence in assessment 
methods knowledge of 
disciplines and understand-
ing of context, labour 
jurisdiction and contracts

Responsible assessment 
processes

Document management 
systems, national and interna-
tional recommendations for 
researcher assessment, 
principles and criteria for 
responsible assessment

No

Accessibility management Preparedness to follow 
accessibility regulations

Accessibility competence, 
understanding of digitality

Process of evaluation, 
accessibility and evaluation 
of built environment

Accessibility tools, evaluation 
tools

No

Learner and research driven 
approach

Preparedness to ensure that 
education is learner driven 
and research is research 
driven

Competence for actor 
orientedness

Human-centred approach, 
learner and researcher 
participation, mydata 
approach, peer learning 
models

 No
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2.4.1 Resources for operational capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to capa-
bility

Is it  
a HERM- 
capability?

Cooperation with  
stakeholders

Preparedness to cooperate 
with stakeholders (e.g. 
companies) in research, in 
accordance with the princi-
ples of open science

Understanding of the open 
science and research frame-
work, management of 
sensitive data, competence 
in communication, compe-
tence in ipr

Innovation, models for 
commercialising the prod-
ucts of the open science and 
research, customer-driven 
approach

Collaboration platforms No

Understanding of the 
disciplines in research  
and art

Preparedness to understand 
the research context and 
individual disciplines in 
research and art and their 
practices

Competence in research, 
knowledge of disciplines and 
understanding of context

 Discipline standards No

Understanding of the 
education field

Preparedness to understand 
the education field and its 
practices

Knowledge of education and 
research system, knowledge 
of disciplines and under-
standing of context

 Classifications of education 
(e.G. Isced) 

No

Management of open 
publishing

Preparedness for open 
publishing

Knowledge of the field of 
publication, licensing compe-
tence, competence in 
repository route

Funding sources, manage-
ment of publication process-
es and channels, manage-
ment of research materials 
and products 

Publishing platforms, publica-
tion archives,  research infor-
mation systems, metadata

No

Management of  
commercialising research

Preparedness to commer-
sialise the research results

Business understanding, 
licensing competence

Innovation, models for 
commercialising the prod-
ucts of the open science and 
research

National copyright register 
(does not exist yet), national 
research information system, 
aoe.Fi 

No

Digital preservation Preparedness to digitally 
preserve research data and 
research products

Competence in digital 
preservation, digital preser-
vation agreements

Interoperable architectures, 
version control, interopera-
bility of file formats 

Digital preservation services 
for cultural heritage, digital 
preservation services for 
research

Yes

Management of research 
methods

Preparedness to use and to 
open research methods

Competence in research, 
knowledge of disciplines and 
understanding of context

Research methods, assess-
ment of research methods

Research method platforms, 
tools for research methods, 
educational resources for 
research methods 

No
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2.4.2 Resources for supporting capabilities

MyData 
management

Staff / HR  
development

Learning analytics 
management

Licenses and 
authorship

Copyright and 
contract 

management

Information  
system 

management

Recognition and 
accreditation of 

prior learning

Communication

HR management

Budget 
management

Management  
of the planning and 
implementation of 

teaching

Competence in 
recognition and 
accreditation of 
prior learning

Competence  
in MyData  

management

Competence in 
scholarly 

communication

Understanding of 
the Open Science 

and Research 
framework

Understanding of 
the Open Science 

and Research 
framework

Pedagogical 
competence

Financial 
management

Pedagogical 
competence

Competence  
in law and 
contracts

Competence in 
information 

systems
Strategic 

competence

Licensing 
competence

University  
specific  

processes

Processing and 
management of 
personal data

Research 
popularisation

Development of 
the Open Science 

and Research 
expertise

Understanding  
or meriting

Competence in 
analytics

Competence in 
negotiations

Cooperative 
curriculum 

development 
(local, national and 

international)

Ethical  
competence

Competence in 
planning

Competence  
in IPR

Management of 
sensitive data

Competence in 
marketing

Pedagogical 
competence

Recruitment

Ethical  
competence

Competence in 
cost accounting

Learner  
participation

Contract  
process

System usability 
management

Creative  
Commons 
-licenses

Learning manage-
ment systems  

(e.g. Peppi  
and Sisu)

MyData  
management 

system

Communication 
tools and 
platforms

Development of 
the Open Science 

and Research 
expertise

Responsible 
assessment 
processes

Competence 
 in MyData  

management

Cost models

Understanding  
of Universities Act 
and Universities 

of Applied 
Sciences Act

Contract  
templates

Competence in 
development and 

maintenance

Contract  
templates

Systems for 
identity and 
accessibility 

management

Multilingualism 
tools

Career  
guidance

Development  
of standards

Analysing and 
reporting

Register for 
contracts and 

rights

National copyright 
register (does not 

exist yet)

Interoperability  
of systems

Work  
orientation

Data collection  
for analysis

Management  
of sensitive data

Analytics  
tools

Educational 
systems

Content  
production tools

Cost  
information

Resources needed: 1) competences, 2) processes and 3) information and information systemsCapabilities

Cost accounting 
systems
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Management of 
learning badges or 
micro credentials

Data protection 
management

Interaction skills 

Working life skills

Service 
management

Data security 
management

Open Science and 
Research training

Information 
management

Service  
modeling

Pedagogical 
competence

Competence in 
data security

Competence  
in data protection

Pedagogical 
competence

Competence in 
networking

Understanding of 
the Open Science 

and Research 
framework

Competence in 
networking

System usability 
management

Understanding  
of digitality

Shared data 
security practices 

and guidelines

Shared data 
protection 

practices and 
guidelines

Knowledge of 
disciplines and 
understanding  

of context

Negotiation  
skills

Understanding 
of research

Understanding  
of international 

context

Competence in 
recognition and 
accreditation of 
prior learning

Auditing

Impact  
assessment  

tools

Understanding of 
the Open Science 

and Research 
framework

Competence  
in IPR

Communication 
tools and 
platforms

Competence in 
information 

management 
process

Lifelong  
learning

Service  
management 

models

Competence in 
MyData  

management

Data security 
systems

Competence in 
coordination

Act on Information 
Management in 

Public  
Administration

Competence in 
communication

National  
microcreden-

tialisation process

Process  
management

Systems for 
identity and 
accessibility 

management

National training 
provision

Information 
management 

model

Competence in 
cooperation

Development 
systems

Learning badge 
platform

Collaboration 
platformsProductisation

Learning badge 
standard

Information 
management 

systems

Financial 
competence

Resources needed: 1) competences, 2) processes and 3) information and information systemsCapabilities

Development 
models  

(e.g. agile, lean)

Interoperability Legal  
interoperability

Organisational 
interoperability

Semantic 
interoperability

Technical 
interoperability

European 
Interoperability 
Framework (EIF)
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Supporting capabilities organise, develop and support activities. They also include 
administrative capabilities. The diagram below and the associated table illustrate sup-
porting capabilities and related resources.

2.4.2 Resources for supporting capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to 
capability

Is it  
a HERM- 
capability?

Recognition and accredita-
tion of prior learning

Preparedness to recognise 
and to accredit prior learning

Competence in recognition 
and accreditation of prior 
learning

University specific processes Learning management 
systems (e.G. Peppi and sisu)

No

MyData management Preparedness to manage 
personal data according to 
MyData -principles

Competence in mydata 
management

Processing and management 
of personal data, manage-
ment of sensitive data

Mydata management sys-
tem, systems for identity and 
accessibility management

No

Communication Preparedness to communi-
cate of the products and 
services of open science and 
research

Competence in scholarly 
communication, competence 
in marketing

Research popularisation Content production tools, 
communication tools and 
platforms, multilingualism 
tools

No

Staff / HR  development Preparedness to develop the 
staff competence and 
expertise in open science 
and research

Understanding of the open 
science and research frame-
work, pedagogical compe-
tence, understanding and 
knowing learning environ-
ments

Development of the open 
science and research exper-
tise

Yes

HR management Preparedness to use human 
resources for reaching the 
objectives of open science 
and research

Understanding of the open 
science and research frame-
work, understanding or 
meriting

Recruitment, career guid-
ance, work orientation, 
responsible assessment 
processes

Yes

Learning analytics manage-
ment

Preparedness to use learning 
analytics in developing open 
education

Pedagogical competence, 
competence in analytics, 
competence in mydata man-
agement, ethical competence

Development of standards, 
data collection for analysis, 
management of sensitive 
data

Educational systems, analyt-
ics tools

No
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2.4.2 Resources for supporting capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to 
capability

Is it  
a HERM- 
capability?

Budget management Preparedness to manage and 
steer costs involving open 
science and research

Competence in negotiations, 
competence in cost accounting

Financial management, cost 
models, analysing and 
reporting

Cost information, cost 
accounting systems

No

Licenses and authorship Preparedness to use and 
apply licenses and to agree 
on authorship of research 
products

Licensing competence, compe-
tence in ipr

Creative commons -licenses, 
contract templates

No

Management of the planning 
and implementation of 
teaching

Preparedness to plan and 
implement teaching in 
accordance with the princi-
ples of open science and 
research

Pedagogical competence Local, national and interna-
tional cooperative curriculum 
development, learner 
participation, understanding 
of universities act and univer-
sities of applied sciences act

No

Copyright and contract 
management

Preparedness to manage 
copyrights and related 
contracts in open science 
and research

Competence in law and 
contracts, ethical competence

Contract process, contract 
templates

Register for contracts and 
rights, national copyright 
register (does not exist yet)

No

Information system manage-
ment

Preparedness to develop and 
maintain information sys-
tems for the needs of open 
science and research

Competence in information 
systems, strategic competence, 
competence in planning, 
competence in development 
and maintenance

System usability manage-
ment, interoperability of 
systems

No

Interoperability Preparedness to ensure the 
interoperability of the open 
science and research ecosys-
tem in all respects

Legal interoperability, 
organisational interoperabili-
ty, semantic interoperability, 
technical interoperability, 
european interoperability 
framework (eif)

No

Service management Preparedness to develop and 
produce services for open 
science and research and 
their management

Service modeling, system 
usability management, 
development models (e.G. 
Agile, lean), service manage-
ment models, process 
management, productisation

Development systems, 
collaboration platforms

Yes
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2.4.2 Resources for supporting capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to 
capability

Is it  
a HERM- 
capability?

Management of learning 
badges or micro credentials

Preparedness to create and 
use learning badges or micro 
credential in open education

Pedagogical competence, 
understanding of digitality, 
competence in recognition and 
accreditation of prior learning, 
competence in mydata man-
agement

National microcredentialisa-
tion process

Learning badge standard, 
learning badge platform

No

Data security management Preparedness to ensure data 
security in open science and 
research

Competence in data security Shared data security practic-
es and guidelines, auditing

Data security systems, 
systems for identity and 
accessibility management

Yes

Data protection manage-
ment

Preparedness to ensure data 
protection in open science 
and research

Competence in data protection Shared data protection 
practices and guidelines

Impact assessment tools No

Open Science and Research 
training

Preparedness to offer 
training on the principles and 
practices of open science and 
research

Pedagogical competence, 
knowledge of disciplines and 
understanding of context, 
understanding of the open 
science and research frame-
work, competence in ipr, 
competence in coordination

National training provision No

Interaction skills Preparedness to create open 
science and research net-
works and to negotiate on 
open science and research 
questions

Competence in networking, 
negotiation skills

Communication tools and 
platforms

No

Information management Preparedness to manage 
information in open science 
and research

Understanding of the open 
science and research frame-
work, understanding of re-
search, competence in informa-
tion management process

Act on information manage-
ment in public administra-
tion, information manage-
ment model

Information management 
systems

Yes

Working life skills Preparedness to use working 
life skills in open science and 
research

Competence in networking, 
understanding of international 
context, lifelong learning, 
competence in communica-
tion, competence in coopera-
tion, financial competence

No
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2.4.3 Resources for strategic capabilities

Strategic capabilities transform and steer the ecosystem of open 
science and research towards greater openness and respon-
sibility in accordance with the national policy framework. The 
diagram below and the associated table illustrate strategic capa-
bilities and related resources.
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Open Science  
and Research  

monitoring
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and Research framework
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research 

management
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international  
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of funding

Legal affairs 
management
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management

Enterprise 
architecture

Sustainable 
development

Management of 
cultural change

Understanding of the 
Open Science and 

Research framework

Understanding of the 
Open Science and 

Research framework

Understanding of the 
Open Science and 

Research framework

Understanding of the 
Open Science and 

Research framework

Understanding of 
internal and external 

operational  
environment

Knowledge of  
education and  

research system

Competence in law  
and contracts

Competence in quality 
management

Understanding of the 
Open Science and 

Research framework

Understanding of the 
Open Science and 

Research framework
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Understanding of 
funding
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operating culture  
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Coordination of 
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or meriting

Change  
management
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lobbying process
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architecture  
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Development Goals
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Process of  
producing  
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Open Science and 
Research policies
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Research Reference 

Architecture wikipages
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Research policies
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Research reference 
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Open Science and 
Research situational 

pictures

Renewal and  
development  

operating models
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Principles and  
criteria for responsible 

assessment

Open Science and 
Research web 

services

Implementation of 
strategy

Resources needed: 1) competences, 2) processes and 3) information and information systemsCapabilities
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2.4.3 Resources for strategic capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to 
capability

Is it  
a HERM- 
capability?

Open Science and Research 
monitoring

Preparedness to monitor the 
development of open science 
and research in the research 
community

Understanding of the open 
science and research frame-
work, competence in assess-
ment methods, competence 
in indicators, competence in 
analysis of monitoring data

Process of producing moni-
toring data

Open science and research 
policies, evaluation tools, 

No

Management of incentives 
and merits

Preparedness to incentivise to 
open science and research,  
for example, through meriting

Understanding of the open 
science and research frame-
work, knowledge of disciplines 
and understanding of context, 
competence in human 
resources management, 
understanding or meriting

Career guidance, incentive 
models

Principles and criteria for 
responsible assessment

No

Open science and research 
management

Preparedness to promote 
open science and research in 
individual organisations

Understanding of the open 
science and research frame-
work, understanding of 
operating culture and struc-
tures, competence in knowl-
edge management

Change management Open science and research 
policies, open science and 
research reference architec-
ture, open science and 
research web services

No

Strategic competence Preparedness to develop and 
implement the Open Science 
and Research policies and 
other strategies

Understanding of the open 
science and research frame-
work, understanding of 
operational environment

Anticipation, models for 
strategy work, resource 
management, risk manage-
ment, implementation of 
strategy

- No

Open Science and Research 
understanding and knowl-
edge

Preparedness to understand 
the context for open science 
and research and general prin-
ciples affecting it and to be 
able to apply these principles

Understanding of the open 
science and research frame-
work, understanding of 
digitality, understanding of 
open education

Sustainable development, 
anticipation, diversity and 
inclusion

- No

Understanding of the opera-
tional environment

Preparedness to understand 
the operational environment 
in which an individual organi-
sation promotes open science 
and research

Understanding of internal 
and external operational 
environment, understanding 
of operating culture and 
structures

Knowledge-based manage-
ment, monitoring of the open 
science and research operat-
ing environment, open 
science and research situa-
tional pictures

- No
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2.4.3 Resources for strategic capabilities

Capability Description of capability Competence resources 
related to capability

Process resources related 
to capability

Information and system 
resources related to 
capability

Is it  
a HERM- 
capability?

Management of national and 
international collaboration

Preparedness to use national 
and international collabora-
tion in promoting open 
science and research

Knowledge of education and 
research system, understand-
ing of international context

Coordination of cooperation, 
interoperability (eif), renewal 
and development operating 
models

Collaboration platforms No

Understanding and manage-
ment of funding

Preparedness to understand 
funding of research and 
education and to use it in 
promoting open science and 
research

Understanding of funding Cost models, funding models Funding data, national 
funding register

No

Legal affairs management Preparedness to follow the 
existing legislation in promot-
ing open science and research 
and to lobby for legislation 
promoting open science and 
research

Competence in law and 
contracts, competence in ipr, 
licensing competence

Legislative lobbying process, 
contract process

Copyright register (national) No

Quality management Preparedness to manage the 
quality of the services and 
processes of the Open 
Science and Research

Competence in quality 
management, quality criteria

Process of evaluation, 
benchmarking

Quality management tools Yes

Enterprise architecture Preparedness to promote 
open science and research 
with enterprise architecture

Understanding of the open 
science and research frame-
work, competence in enter-
prise architecture method, 
competence in communica-
tion

Enterprise architecture 
modeling tools, open science 
and research vocabulary, 
open science and research 
reference architecture 
wikipages

Yes

Sustainable development Preparedness to follow 
principles of sustainable 
development in promoting 
open science and research

Ecological sustainability, 
financial sustainability, social 
and cultural sustainability

Un sustainable development 
goals, process of evaluation 
for sustainability

No

Management of cultural 
change

Preparedness to steer and 
promote the cultural change 
leading to open science and 
research

Understanding of the open 
science and research frame-
work, understanding of 
international context, compe-
tence in communication

Change management, 
involvement

Communication tools and 
platforms

No
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3 BUSINESS ARCHITECTURE
A business architecture is part of an enterprise architecture and 
describes the operational structures of organisations. It also 
describes the key actors, their roles and interaction, as well as 
the business services and processes.

3.1 ACTORS AND ROLES
3.1.1 Diagram on actors and roles

This chapter identifies the key actors, i.e. stakeholders, in open 
science and research activities. The actors have been divided 
into eight main groups according to their roles. The actors have 
been placed in the diagram so that individual actors perceived to 
be central are at the top of each role, while actor groups and/or 
actors considered to be less central are further down.
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3.1.2 Definitions of main roles

Role (main groups) Description

Actors funding and steering 
research and education

Actors funding and steering research and 
education enable research and higher 
education through funding and steer them 
by deciding where the funding is allocated.

Actors steering and evaluating 
research and education

Actors steering and evaluating research 
and education steer them through other 
means than funding, for instance, by 
evaluating the quality and integrity of 
research and education.

Open science and research ena-
blers

Open science and research enablers 
provide for the conditions of open science, 
research and education in the research 
and higher education community. They 
take part in the national coordination of 
open science and research.

Authors owning copyrights and 
neighbouring rights

Authors have a copyright for their works.

Author retains inalienable moral rights to 
their works

Author can wholly or partially alienate 
economic rights. 

Owner and holder of them has a right to 
make decisions concerning the work.

Neighbouring rights are treated similarly to 
copyright.

Actors receiving economic rights 
through contracts

These actors receive economic rights to 
use work, data or educational resource 
through a contract.

Research and education support 
service providers

Research and education support service 
providers provide the services required in 
open science and research.

Research actors Research actors do or organise science, 
research or higher education, for example, 
as researchers, teachers, support person-
nel or citizen scientists. All science and 
research should be open in principle: as 
open as possible, as restricted as neces-
sary. The author (or holder of rights) 
decides the level of openness.

Open science users and  
beneficiaries

Open science users and beneficiaries use 
the outputs of open science, such as open 
research data and open educational 
resources. They do not necessarily know 
whether some output is so extensively 
open that they can use it. All actors are 
open science users and beneficiaries.
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3.1.3 Operator descriptions

Actor Descriptions Roles of the actor (in addition to 
Open science users and 
beneficiaries)

Ministries The current Finnish Government comprises 12 ministries. Each ministry is responsible for the prepara-
tion of matters within its mandate and for the proper functioning of administration.

Actors funding and steering research 
and education

EU European union and EU bodies, agencies, organisations and interinstitutional services. Actors funding and steering research 
and education

Research Council of 
Finland

The Research Council of Finland is an expert organisation in science and research that funds high-quality 
scientific research, provides expertise in science and science policy and strengthens the position of 
science and research. Council is a government agency within the administrative branch of the Finnish 
Ministry of Education, Science and Culture.

Actors funding and steering research 
and education

Business Finland Business Finland (BF) is structured as a combination of an agency and a special purpose vehicle. It 
consists of the Innovation Funding Centre Business Finland, which is a state authority, and Business 
Finland Ltd, a special purpose vehicle wholly owned by the state. In addition, Business Finland Venture 
Capital Oy, which makes venture capital investments under the guidance of Business Finland, is closely 
linked to Business Finland.

Actors funding and steering research 
and education

National Agency for 
Education

The task of the Finnish National Agency for Education is to anticipate the needs for knowledge and 
education, to promote the internationalisation of society and the recognition of Finnish education and 
cooperation abroad, to prepare and implement programmes and agreements in its field, to provide 
information and advice and guidance concerning its field, maintaining the information resources, 
registers and systems necessary for the tasks prescribed or assigned to it, providing services for the 
selection of students and carrying out tasks related to the recognition of studies and professional 
qualifications completed abroad and to language and translator examinations. The Service Centre for 
Continuous Learning and Employmen is a separate unit of the Finnish National Agency for Education, 
which analyses the skills and labour needs of working life, funds training for working age people, devel-
ops information, guidance and counselling services, supports regional and other cooperation and 
contributes to the development of the digital service package for lifelong learning.

Actors funding and steering research 
and education

Foundations Each foundation has its own purpose, which determines why it exists. By setting up a foundation, funds 
are allocated to achieve a useful purpose as defined in the statutes. For example, it may be to support 
science or the arts, or to maintain a museum. Finnish foundations support science, art and civic activities 
to the tune of more than half a billion euros every year.

Actors funding and steering research 
and education

Municipial actors Municipialities and actors subordinate to them. Actors funding and steering research 
and education
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Actor Descriptions Roles of the actor (in addition to 
Open science users and 
beneficiaries)

Other public sector 
actors

The public sector is made up of the state, municipalities and their administrative bodies (e.g. the Social 
Insurance Institution of Finland and state-owned enterprises). Other public sector actors include those 
public sector actors not listed separately.

Actors funding and steering research 
and education

Private sector The part of the society run my companies. Actors funding and steering research 
and education

Other third sector 
actors

The third sector of the society differs from the private sector and the public sector and is characterised 
by a non-profit economy and the social objectives of organisations or groups. Third sector actors include 
associations, cooperatives and foundations.

The third sector economy differs from the private (business) economy in that it is non-profit making. If 
third sector organisations make a profit each year, they reinvest it in their activities. The tax treatment is 
also different from that of private companies.

Third sector organisations are based on a social or ethical objective and on democracy (member/vote 
principle, not voting rights based on ownership). The objectives of the organisation are stated in its 
statutes.

Actors funding and steering research 
and education

Fourth sector Citizens are rebuilding their municipalities and social system as they did a hundred years ago when 
Finland built its nation state – but in the digital age, municipalities have the tools to do this themselves, 
as activists, without government or organisations as intermediaries. Alongside the third sector, a fourth 
sector of society, the sector of activism, is growing. The phenomenon is concentrated in urban areas, like 
municipalities, but not confined to them.

Actors funding and steering research 
and education

Other international 
actors

International actors funding research other than the EU, such as NATO. Actors funding and steering research 
and education

Independently funded 
researcher

A researcher who conducts most of their research without receiving funding from any other source, for 
example a freelance researcher or a researcher working on a doctoral thesis alongside other work.

Actors funding and steering research 
and education

Finnish Education 
Evaluation Centre

Finnish education evaluation centre. Actors steering and evaluating re-
search and education

Actors steering 
research ethics

Includes, for example, the Finnish National Board on Research Integrity TENK and other ethics advisory 
boards and ethics committees of research performing organisations.

Actors steering and evaluating re-
search and education, Open science 
and research enablers

Open Science and 
Research Coordination

The Open Science and Research Coordination promotes the implementation of open science and 
research and the discussion of its opportunities, challenges and solutions in Finland. The coordination is 
based on cooperation between working groups, expert panels and a steering group. It is managed by the 
Secretariat for Open Science and Research, which operates within the Finnish Federation of Learned 
Societies, with funding from the Ministry of Education and Culture.

Open science and research enablers
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Actor Descriptions Roles of the actor (in addition to 
Open science users and 
beneficiaries)

Research and higher 
education performing 
organisations

Universities, universities of applied sciences, state research institutes, municipal research institutes, 
private research institutes and any other organisations performing research or higher education.

Open science and research enablers, 
Actors receiving economic rights 
through contracts, Research and 
education support service providers

Libraries, archives and 
museums

Libraries, archives and museums preserve cultural heritage and documented information for future 
generations and make it available to researchers and other users.

Open science and research enablers, 
Research and education support 
service providers

Research and 
education 
infractructures

Research and education are enabled by national and international infrastructures such as the Finnish 
Social Science Data Archive, Findata, the Digital and Population Data Services Agency, the Helsinki Term 
Bank for the Arts and Sciences, the European Open Science Cloud, OpenAIRE and the Library of Open 
Educational Resources.

Open science and research enablers, 
Research and education support 
service providers

Networks for research 
and education support 
services

Networks developing support services for research and/or higher education, such as the Fucio network 
of IT managers in Finnish universities, the AAPA network of IT managers in Finnish universities of applied 
sciences, the Finn-ARMA network of research management, research support and research services in 
universities, the Finnish network of university education experts OHA-Forum and the cooperation 
network of heads of study affairs in universities of applied sciences AMK-OHA.

Open science and research enablers

Networks for research 
and education

Networks that promote and develop research and/or higher education. Open science and research enablers

Discipline specific 
networks

National and international networks of researchers and teachers from specific disciplines and research 
fields.

Open science and research enablers

General networks for 
research performing 
organisations

UNIFI, Arene and Tulanet. Open science and research enablers

Actors coordinating 
voluntary work in 
research

Learned societies and other associations or organisations whose activities are based, at least in part, on 
voluntary work by researchers and other participants.

Open science and research enablers, 
Research and education support 
service providers

Researcher A person who carries out research using scientific methods. A researcher may work in the public, private 
or third sector or as a freelance researcher.

Authors owning copyrights and 
neighbouring rights, Research actors 

Research team 
member

A research team is a group of researchers, research support staff and other research participants 
organised around the same research topic.

Authors owning copyrights and 
neighbouring rights

Author of educational 
resources

The person who created or made the educational material. Educational material may have several 
authors.

Authors owning copyrights and 
neighbouring rights
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Actor Descriptions Roles of the actor (in addition to 
Open science users and 
beneficiaries)

Research participants People involved in research, who are not researchers, such as citizen scientists or research informants. Authors owning copyrights and 
neighbouring rights

Publisher Actor responsible for publishing. Actors receiving economic rights 
through contracts, Research and 
education support service providers

Collective rights 
management 
organisations

Collective copyright management organisations (APFI, Gramex, Kopiosto, Kuvasto, Sanasto and Teosto), 
which represent authors, artists and companies in their respective fields, collect the royalties due to 
them, manage licensing issues and promote national culture.

Actors receiving economic rights 
through contracts

Other organisations Other organisations that have received economic rights through contracts. Actors receiving economic rights 
through contracts

CSC CSC – IT center for science LTD. is a Finnish non-profit centre of information technology, owned by the 
state and universities.

Research and education support 
service providers

Service providers for 
education

Publicly funded actors developing support services for higher education, such as the Digivisio 2030 
-project.

Research and education support 
service providers

Publisher Actor responsible for publishing. Actors receiving economic rights 
through contracts, Research and 
education support service providers

Collective rights 
management 
organisations

Collective copyright management organisations (APFI, Gramex, Kopiosto, Kuvasto, Sanasto and Teosto), 
which represent authors, artists and companies in their respective fields, collect the royalties due to 
them, manage licensing issues and promote national culture.

Actors receiving economic rights 
through contracts

Other organisations Other organisations that have received economic rights through contracts. Actors receiving economic rights 
through contracts

CSC CSC – IT center for science LTD. is a Finnish non-profit centre of information technology, owned by the 
state and universities.

Research and education support 
service providers

Service providers for 
education

Publicly funded actors developing support services for higher education, such as the Digivisio 2030 
-project.

Research and education support 
service providers
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3.2 OPERATOR INTERACTION DIAGRAMS
3.2.1 Cash flows and service flows at a general level

Actor

Role of an actor

Funding

Flow of information

Contract

Product/service

LEGEND

The diagrams below illustrate the main interactions between the 
actors: the red connectors indicate a flow of funding, the blue a 
flow of services and the grey a flow of information. Instead of all 
forms of interaction, the diagrams only include the main ones, in 
order to provide a general understanding of the overall provision 
of open science and research services. Most of the contractual 
relationships have not been described in this diagram, but as a 
rule it can be concluded that whenever money changes hands 
between actors, a contract always exists.

3.2.1.1 Interaction diagram of open science governance

This diagram describes the main interaction relationships 
between the actors, particularly in terms of actors that steer 
research and education. Descriptions of interaction:

• Actors funding and steering research and education:

• Fund actors steering and evaluating research and edu-
cation, open science and research enablers, authors 
owning and other actors holding copyrights and neigh-
bouring rights (e.g. scholarly publishers), research 
actors, as well research and education support service 
providers.

• Steer the operations of actors and support services 
through the terms and conditions of funding.

• Cooperate with enablers and support services to pro-
mote open science and research.

• Receive reports from research actors on the use of 
funding.

• Actors steering and evaluating research and education:

• Receive funding from actors that fund research and 
education.

• Guide enablers of open science and research, own-
ers or holders of copyrights or neighbouring rights, 
research actors, and well research and education sup-
port service providers through their evaluations.
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• Open science and research enablers:

• Receive funding from actors that fund research and 
education.

• Receive steering from actors that evaluate research 
and education.

• Coordinate open science and research activities by 
informing those involved in science and research 
about the common policies and recommendations 
agreed upon in Open Science and Research Coordi-
nation.

• Guide the operations of their own support services in 
a more open direction.

• Cooperate with the owners and holders of research 
outputs (e.g. scholarly publishers) and support ser-
vices to promote open science and research.

• Owners of copyrights and neighbouring rights to research 
outputs, and holders of financial rights (e.g. scholarly pub-
lishers):

• Receive funding from actors that fund research and 
education.

• Receive steering from actors that evaluate research 
and education.

• Receive information about national and local open 
science and research policies from open science and 
research enablers.

• Cooperate with enablers and research actors in order 
to make science and research open.

• Provide metadata, i.e. descriptions of research out-
puts, to support services and receive it from them.

• Utilise support services to store research outputs.

• Research actors:

• Receive funding from actors that fund research and 
education.

• Receive steering from actors that evaluate research 
and education.

• Receive information about national and local open 
science and research policies from open science and 
research enablers.

• Report to funders on the use of funding.

• Cooperate with scholarly publishers and support ser-
vices, among others, to make science and research 
open.



77

OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

• Utilise accessible support services to conduct research, 
handle contractual matters, create metadata and store 
research outputs.

• Provide metadata, i.e. descriptions of research out-
puts, to the support services.

• Research and education support service providers:

• Receive funding from actors that fund research and 
education.

• Receive steering from actors that evaluate research 
and education.

• Receive information about national and local open 
science and research policies from open science and 
research enablers.

• Cooperate with the funders, enablers and research 
actors in order to make science and research open.

• Provide accessible support services to research actors 
for conducting research, handling contractual matters 
and creating metadata.

• Offer services for storing research outputs to research 
actors, as well as other owners of copyrights and 
neighbouring rights and holders of financial rights.

• Receive metadata, i.e. descriptions of research out-
puts, from research actors, owners of copyrights and 
neighbouring rights, and holders of financial rights 
(e.g. scholarly publishers), and in turn provide meta-
data to be used by the former.
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3.2.1.2 Interaction in utilising open science

This diagram illustrates the main interaction relationships 
between actors, particularly in terms of open science and 
research users and beneficiaries. Descriptions of interaction:

• Research actors:

• Serve the open science and research users and bene-
ficiaries through research and education.

• Engage users to contribute to science and research 
through participatory science.

• Permit the use of their own research outputs.

• Cooperate with the support services to make science 
and research open.

• Utilise accessible support services to conduct research, 
handle contractual matters, manage data and create 
metadata.

• Provide metadata, i.e. descriptions of research out-
puts, to the support services.

• Support services for research and education:

• Cooperate with research actors to make science and 
research open.

• Provide accessible support services to research actors 
for conducting research, handling contractual matters 
and creating metadata.

• Receive metadata, i.e. descriptions of research out-
puts, from research actors.

• Support the use of open science and research outputs 
through accessible services.

• Grant user rights to research outputs.

• Make research outputs available to users in an acces-
sible manner.

• Offer tools to research actors and users for managing 
research data, for example.

• Provide metadata, i.e. descriptions of research out-
puts, to the users.

• Ask the users for consent to a collection of usage data.
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• Open science users and beneficiaries:

• Utilise research and education.

• Take part in conducting science and research through 
participatory science.

• Obtain the consent of research actors to use research 
outputs.

• Receive user rights to research outputs from the sup-
port services.

• Receive accessible services and tools from the support 
services, e.g. for the use of open science and research 
outputs and the management of research data.

• Receive metadata, i.e. descriptions of research out-
puts, from the support services.

• Give consent to the support services to the collection 
of usage data.
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actors
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education 
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Cocreation

Research and education support
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User support
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Metadata
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collection

Contract management support

Data management support
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Metadata support

Metadata
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3.2.2 Agreements on copyright and neighbouring rights

The original owners of copyright or a neighbouring right to 
research outputs (e.g. the author of a research publication or 
compiler of a research dataset) may make research outputs avail-
able to users either through open or other licences.

Alternatively, the owners of the original rights to research out-
puts may, through a copyright agreement, transfer the financial 
rights to another actor, who may make the research outputs 
available to users either through open or other licences. Financial 
rights may be granted through employment contracts, publishing 
agreements and usage agreements, to name a few.

In particular, employment contracts may include a rights reten-
tion clause to ensure that e.g. the author of a research publica-
tion or the author's employer always retains the necessary rights 
to make the publication openly available, regardless of any other 
agreements made by the author regarding the publication.

Authors owning 
copyrights and 
related rights

Actors receiving 
economic rights 

through  
contracts

Open science 
users and 

beneficiaries

Employment contract

Rights retention

Publishing contract

Other copyright contracts

Open licenses

Other licenses

Open licenses

Other licenses
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3.2.3 Agreements on creating works and publications

Conducting research described in a project plan is conditional on 
obtaining a research permit. A research permit is granted by the 
research organisation, based on a statement by the ethics com-
mittee. Additionally, many research funders set conditions for 
conducting research and publishing the results of that research.

If the intention is to include material subject to copyright in a 
research publication (e.g. artworks or workshop outputs), an 
agreement is required for the use of this material for publishing 
it as part of the research publication.

The members of a research team may be co-authors of a research 
publication. In that case, the team members must come to an 
agreement on the authorship and usage rights to the research 
publications.

The original copyright owners of research publications must 
agree on their management (e.g. digital preservation) with sup-
port service providers. The original owners of the rights may 
make a research publication openly available to the extent made 
possible by legislation, research ethics and funding, among other 
elements. Making a publication openly available may require 
other agreements with support services in connection with open 
science and research. Alternatively, an original rights owner may 
transfer their financial rights to a publication to another party 
(e.g. a scholarly publisher), who may further transfer rights to use 
the research publication.

Research and 
education 

support service 
providers

Authors 
owning 

copyrights and 
related rights

Governance contract

AVOTT contract

Actors 
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economic 

rights through 
contracts

License  
to use

Copyright 
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Research 
actors

Use contract

Copyright 
contract

Actors steering 
research ethics

Actors funding 
and steering 
research and 

education

Author of the 
researched 

work

Ethical  
evaluation

Funding  
conditions

Copyright 
contract

https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834/concept/1f8db8e3-8ffb-484d-9fa7-1e0d004e1bbb
https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834/concept/1612c77d-05d7-4f21-85e7-c4fd017b6e77
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3.2.4 Agreements on creating datasets and metadata

Conducting research described in a project plan is conditional on 
obtaining a research permit. A research permit is granted by the 
research organisation, based on a statement by the ethics com-
mittees. In addition, many research funders require a plan on the 
management of the research data.

If the subject of a study or its participant is a person, the pro-
cessing and potential opening of the research data requires that 
personal data is processed on justifiable grounds. Research data 
can only be opened to the extent to which the subject or partic-
ipant of the study has consented. If the collected data exceeds 
the threshold of originality, the copyright of the research subject 
or participant must also be taken into account.

For example, if the subject of a study is an organisation, a 
research permit may be required from the organisation and, in 
some cases, a non-disclosure agreement may be necessary.

The data controller must provide the research subject or partici-
pant with data protection documentation regarding the process-
ing of their personal data. The controller may be e.g. an individual 
researcher or their background organisation. If research involves 
the use of registry data, the researchers must request permission 
from the data controller to use the data.

Research teams must negotiate amongst themselves and with 
their respective organisations on the copyright and neighbour-
ing rights to datasets, as well as usage rights. Furthermore, the 
processing of datasets may be subject to terms and conditions 
determined by research funders.

The original owners of copyrights and neighbouring rights (indi-
vidual researchers, research team members or other research 
participants) of research data must agree on the use and man-
agement (e.g. digital preservation) of the data with support ser-
vice providers. The original owners of the rights may make a 
dataset openly available to the extent made possible by legisla-
tion, research ethics and funding, among other elements. Making 
datasets openly available may require various agreements per-
taining to open science and research.

https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834/concept/1f8db8e3-8ffb-484d-9fa7-1e0d004e1bbb
https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834/concept/1612c77d-05d7-4f21-85e7-c4fd017b6e77
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3.2.5 Agreements on creating educational resources

Authors or creators of educational resources may make their own 
creations openly available to users under either open or other 
licences. Creators can also make educational resources available 
to users through a distributor by transferring rights to the dis-
tributor, granting usage rights to the material or licensing it with 
an open or other licence. The distributor may have conditions 
related e.g. to the usage time of educational resources. Addition-
ally, the funder may have certain conditions on the distribution 
of educational resources it funds.

If an author of educational resources uses materials created by 
third parties in creating their own resource, they may only make 
their own resource available to users if the original owner of the 
copyright and neighbouring rights, or a party that has acquired 
financial rights to the material through agreements (e.g. a pub-
lisher or copyright organisation), has granted the creator the 
necessary rights, e.g. through a general agreement signed with 
the background organisation or under an open licence.
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3.3 BUSINESS SERVICES
3.3.1 Map of business services

A service map provides a comprehensive overview of the services 
provided in the field of open science. The services are divided 
into six service areas: overarching services, services for the open 
access of scholarly publications, services for the management of 
research data and methods, services for education and educa-
tional resources, services for responsible evaluation and support, 
and services for participatory science. The services derive from 
the open science and research policies described in chapter 2 and 
the capabilities that implement them.
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3.3.2 Business services and processes

The services included in the service map are described in more 
detail in this chapter. In addition to the service name, the table 
includes a service description, the service type (local, national, 
international), the service providers and users, as well as the pro-
cesses through which the services are carried out. Furthermore, 
the services and the provision processes have been described in 
diagrams. A process is a sequence of events that is systematically 
described, repeatable and results in a pre-defined outcome. Pro-
cesses are functions that implement services. The processes have 
been described from the perspective of service providers, i.e. 
service owners. The processes have been named, but their more 
detailed functionalities have not been described. A separate table 
and diagram has been created for each of the six service areas.

The analysis of the current state of services was carried out in 
spring 2023. It used a three-tier metric: the service is currently 
1) implemented well, 2) implemented for some or partially or 3) 
implemented poorly.

WELL = implemented well

PARTIALLY = implemented for some or partially

POORLY = implemented poorly

3.3.2.1 Overarching services

Service area description: The area of overarching services con-
sists of services that concern more than one Open Science and 
Research service area. It includes services used to coordinate and 
guide Open Science and Research activities. The services can be 
provided locally, nationally and/or internationally. The services 
and processes of the service area have been divided into two 
diagrams to improve readability.
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Steering, 
cooperation and 
support

The service produces strategic 
the polices and guides the Open 
Science and Research activities 
through strategic and informa-
tion steering.

The service is produced in expert 
panels under the guidance of the 
steering group of the Open 
Science and Research Coordina-
tion.

The service develops and 
manages various models and 
agreements for action, coopera-
tion and information production, 
including cooperation tools. The 
service will support joint activi-
ties between organisations and 
provide common approaches to 
enhance cooperation and 
community.

The service also includes moni-
toring.

National 
WELL 

National Open Science 
and Research Coordina-
tion is an established 
actor.

Federation of Finnish 
Learned Societies, 
Finn-Arma, Open 
science and research 
enablers, Actors 
funding and steering 
research and educa-
tion, Copyright owners 
and holders, Research 
and education support 
service providers, 
Research actors

Actors funding 
and steering 
research and 
education, Oike-
uksien omistajat, 
Copyright owners 
and holders, 
Research and edu-
cation support 
service providers, 
Research actors

Local strategic steering, 
national and international 
strategic steering, open 
science and research 
coordination, policy and 
recommendation work, 
support for implementa-
tion of policies, recom-
mendations and refer-
ence architecture, 
monitoring, continuous 
development of open 
science and research

Open Science 
and Research 
funding and 
resourcing

Support for funding applications 
and project management 
(pre- and post-award), taking 
into account the requirements 
of open science set by funders.

Adequate allocation of resourc-
es to ongoing and new tasks 
arising from open science and 
research data management (APC 
management, data management 
and opening, new support and 
training needs).

Local 
PARTIALLY

National 
POORLY

International 
PARTIALLY

Too little earmarked 
funding for open science 
at all levels. At national 
level, mainly the indica-
tor for the open publica-
tions.

Actors funding and 
steering research and 
education

Management of 
research performing 
organisations

Research and educa-
tion support service 
providers

Research and edu-
cation support 
service providers 

Research actors

Application of business 
model for funding man-
agement, funder and 
stakeholder cooperation, 
collection, analysis and 
reporting of funding data, 
funding allocation, 
funding application 
support, project manage-
ment support
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Incentives The service encourages the 
performance and promotion of 
open science, for example, 
through evaluation criteria, 
recognition or rewards.

Local 
PARTIALLY

National 
PARTIALLY

International 
PARTIALLY

Locally, some organisa-
tions have made good 
progress, but there is 
wide variation in results.

Nationally, there is 
movement in the right 
direction (e.g. the devel-
opment of responsible 
evaluation), but there is 
still a long way to go.

In the EU there are actos 
like COARA who speak 
for responsible assess-
ment, but otherwise 
incentives are still very 
underdeveloped.

Actors funding and 
steering research and 
education, Open 
science and research 
enablers

Open science and 
research enablers, 
Research and edu-
cation support 
service providers, 
Research actors

Creation of incentive 
models and criteria, 
implementation of 
incentive models, asses-
ment in different levels 
(e.G. Research and 
researcher assessment), 
rewarding, communica-
tion on benefits of open 
science and research

Legislative 
lobbying

The service aims to promote 
legislation enabling open 
science at national and EU level.

National 
POORLY

Local 
POORLY

International 
POORLY

No common national 
legislative lobbying 
activity.

Very little legislative 
lobbying activity locally.

No joint lobbying interna-
tionally.

Open science and 
research enablers

Research and edu-
cation support 
service providers, 
Research actors

Creation and facilitation of 
legal network for open 
science, recognition of 
legal questions in open 
science and research, 
recognition of shared 
opinions shared interpre-
tation of laws, monitoring 
of interests

Service develop-
ment steering

The service will guide the 
development of services in the 
national area of Open Science 
and Research  in line with the 
Open Science and Research 
roadmap and science policy.

National 
PARTIALLY

The architecture is the 
first step towards service 
management, but we are 
still in the very early 
stages.

Open science and 
research enablers, 
Actors funding and 
steering research and 
education

Research and edu-
cation support 
service providers, 
Research actors

Application of research 
policy to service develop-
ment, maintenance of 
open science and research 
policies and reference 
architecture, production 
and maintenance of open 
science and research 
roadmap, observing 
recommendations for 
service development
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Quality manage-
ment of Open 
Science and 
Research

The service assesses the quality 
of the Open Science and Re-
search activities. The framework 
for the assessment is provided 
by the policies, recommenda-
tions and reference architecture.

The Open Science and Reference 
self-evaluation tool can be used 
for the assessment. For exam-
ple, the implementation of the 
FAIR principles can be evaluated.

National 
PARTIALLY

Local 
PARTIALLY

At national level, the 
Open Science and 
Research monitoring is 
ongoing and a self-evalu-
ation tool exists, but is 
still in its early stages.

The self-evaluation tool is 
already used to some 
extent by organisations, 
but needs further 
dissemination.

Research and educa-
tion support service 
providers

Research and edu-
cation support 
service providers

Development and imple-
mentation of quality 
management, assessment 
of quality management, 
reporting of quality 
management assessment

Marketing and 
communication 

The service promotes and 
markets open science services.

It also promotes markets open 
science outputs and processes.

It provides training and support 
for marketing and communica-
tion.

Local 
PARTIALLY

National 
WELL

Nationally, open science 
is promoted extensively.

In some organisations 
and in some areas, open 
science is promoted, but 
not extensively.

Research and educa-
tion support service 
providers,

Open science and 
research enablers,

Research actors

Research actors

Open science 
users and benefi-
ciaries

Research and edu-
cation support 
service providers

Marketing and communi-
cation of services, market-
ing and communication of 
open science and re-
search outputs and 
processes, tranining for 
marketing and communi-
cation, marketing and 
communication support

Open science 
training

Service provides training in open 
science and its different areas 
(e.g. data management and 
publishing open educational 
resources).

Local 
PARTIALLY

National 
PARTIALLY

Some areas have training 
at both local and national 
level (e.g. data manage-
ment), others less so (e.g. 
open education).

Research and educa-
tion support service 
providers (usually 
libraries)

Research actors

Research and edu-
cation support 
service providers

Planning open science 
training, defining learning 
goals, training, recognition 
of learning

Open Science 
and Research 
counseling

The service provides guidance 
and advice on questions and 
problems related to open 
science.

National and local services are 
provided on a one-stop shop 
basis.

National

PARTIALLY

Local

WELL

Local counselingis readily 
available.

No clear national one-
stop shop for counseling. 
Advice is available from 
the Federation of Finnish 
Learned Societies if you 
know how to ask.

Research and educa-
tion support service 
providers

Research actors Seminars, conferences 
and webinars, creation 
and maintenance of 
expert network, creation 
of guidelines, local 
counseling and training
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Support for 
responsible 
conduct of 
research

The service provides support, 
advice and training in responsi-
ble conduct of research in the 
Open Science and Research 
context. Guidelines on good 
practices are drawn up and 
support is provided in resolving 
suspected cases of infringement. 
The service will provide ethical 
pre-evaluations, support respon-
sible openness and steer the 
conduct of research.

Responsible conduct of research 
is defined as the practice of 
conducting research in a manner 
recognised by the research 
community: responsible open-
ness and honesty, general 
diligence and rigour in the 
conduct of research, in the 
recording and presentation of 
results, and in the evaluation of 
research and its results.

National 
WELL

Local 
PARTIALLY

TENK provides national 
support for responsible 
conduct of research.

Locally, there is support 
for responsible conduct 
of research in many 
organisations.

TENK, Open science 
and research enablers

Research actors Recognition of open 
science and research 
issues in research integri-
ty support in organisa-
tions, integration of open 
science and research, 
research ethics and 
research integrity, crea-
tion of research integrity 
guidelines for researchers 
and teachers local re-
search integrity support, 
national research integrity 
support

Accessibility 
support

The service provides support to 
ensure accessibility of digital 
and physical services and 
products. The service includes 
accessibility testing when 
purchasing new systems. Service 
provides support for the prepa-
ration of an accessibility report.

National 
WELL

Local 
PARTIALLY

International 
PARTIALLY

National accessibility 
support centralised in 
the Celia library.

Locally, accessibility 
support services are 
being developed.

International standards 
on accessibility exist.

Research and educa-
tion support service 
providers,

Regional State Adminis-
trative agency (moni-
torin)

Research and edu-
cation support 
service providers,

Research actors

Accessibility guidance, 
creation of accessibility 
guidelines, local acessibili-
ty testing, local accessibili-
ty support
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Legal and 
contract support, 
copyright and 
licensing support

Advice on intellectual property 
rights (in particular copyright of 
publications, research data and 
educational resources), data 
protection and other legal 
restrictions on openness.

Drawing up model contracts, 
coordinating their use and 
providing support for the 
maintenance of contracts and, 
for example, standard terms 
and conditions.

National 
POORLY

Local 
PARTIALLY

No centralised national 
advice on legal questions 
related Open Science 
and Research.

Legal services exist in 
organisations, but more 
are needed.

Open science and 
research enablers

Together with Finnish 
copyright organisations 
(Teosto, Kopiosto, 
Sanasto, Gramex, 
Kuvasto, APFI, Effi, 
AVATE), Finnish Compe-
tition and Consumer 
Authority and Copy-
right Council

Research actors Counseling and support 
open science and re-
search training for 
lawyers, legal training for 
open science and re-
search actors, guidelines 
for interpreting laws, 
creation and distribution 
of contract models

Industrial 
property rights 
support 

The service provides support 
and advice on applying for, 
registering and managing 
trademarks, patents, utility 
models and design rights.

National 
PARTIALLY

Local 
PARTIALLY

International 
PARTIALLY

Finnish Patent and 
Registration Office 
advises at national level, 
but not in great depth.

Locally, innovation 
services, etc. of organisa-
tions provide varying 
degrees of support to 
researchers on industrial 
property rights.

At EU level, the European 
Union Intellectual 
Property Office (EUIPO) 
handles industrial 
property rights, but does 
not provide advice.

Research and educa-
tion support service 
providers

Together with Finnish 
Patent and Registration 
Office 

Research actors Counseling, support for 
application and registra-
tion of industrial property 
rights, industrial property 
rights managementi, 
innovation tool manage-
ment, support for recogni-
tion and development of 
innovations, contract 
support
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Open  
innovations

The service will create a busi-
ness model for open innovation, 
support networking and part-
nerships and their use. The 
service provides innovation tools 
and supports in creating and 
making contracts.

Support and counseling is also 
provided in identifying and 
refining innovations.

National services could be 
provided by Business Finland.

National 
PARTIALLY

Local 
PARTIALLY

 

Business Finland re-
quires, for example,  
openness of results in its 
funding, but does not yet 
clearly steer towards 
open innovation.

At local level, organisa-
tions are promoting open 
innovation to varying 
degrees.

Research and educa-
tion support service 
providers

Research actors Counseling, creation of 
open innovation business 
model, innovation net-
working, innovation tool 
management, support for 
recognition and develop-
ment of innovations, 
contract support

Interoperability 
support

The service supports interopera-
bility (including legal and organi-
sational interoperability, e.g. EIF 
and EIRA) and use of informa-
tion by providing and recom-
mending reference architec-
tures, vocabularies, ontologies, 
metadata formats, concept and 
information models and inter-
face descriptions.

National 
PARTIALLY

Local 
PARTIALLY

International 
PARTIALLY

At national level, the CSC 
and the Federation of 
Finnish Learned Societies 
are partly responsible for 
interoperability services, 
but legal interoperability, 
for example, is in its 
infancy.

Locally, interoperability is 
being promoted to some 
extent.

The Commission has 
provided models for 
interoperability.

Actors funding and 
steering research and 
education, 

Open science and 
research enablers

Research and educa-
tion support service 
providers 

Research actors

Research and edu-
cation support 
service providers 

Legal interoperability 
support, organisational 
interoperability support, 
semantic interoperability 
support, technical inter-
operability support
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Data security The service provides data 
security and related training and 
support.

Data security involves adminis-
trative and technical measures 
to ensure that the data is only 
accessible to those who have 
the right to access it, that it 
cannot be modified by anyone 
other than those who have the 
right to access it, and that the 
data and information systems 
are accessible to those who 
have the right to access it.

National 
WELL

Local 
WELL

CSC handles data securi-
ty (access management) 
nationally.

Locally, data security is 
provided by the IT 
services of the organisa-
tions.

Research and educa-
tion support service 
providers

CSC

Research actors,

Open science 
users and benefi-
ciaries

Research and edu-
cation support 
service providers 

Data security guidelines, 
data security training, 
ensuring and implement-
ing data security, data 
security support and 
counseling, processing of 
data security breaches

Support for data 
protection

The service provides training 
and support on compliance with 
data protection legislation. The 
service will produce a privacy 
statement (policy) that defines 
the responsibilities, guiding 
principles and practices that the 
organisation will follow when 
processing personal data. The 
service will produce model 
templates for data protection 
notices and support for their 
preparation and for the prepara-
tion of DPIAs (Data Protection 
Impact Assessments). 

National 
POORLY

Local 
WELL

At national level, the 
Data Protection Ombuds-
man monitors and 
provides guidance on 
data protection. No 
central service for 
coordinating research 
data protection.

Research data protection 
is ensured locally by 
organisations.

Research and educa-
tion support service 
providers 

Data Protection Om-
budsman and Data 
Protection Officers

Research actors, 
Open science 
users and benefi-
ciaries

Data protection guide-
lines, data protection 
training, creation of data 
protection policy, creation 
and distribution of 
contract models, creation 
of privacy statement 
model, data protection 
support and counseling, 
processing of personal 
data breaches
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Support for 
infrastructures

The service designs, develops 
and maintains research and 
education infrastructures. It 
provides training and support 
for the production and use of 
infrastructures, in particular 
from an open science perspec-
tive.

Research infrastructures are the 
tools, equipment, hardware, 
networks, databases, data, 
materials, software and related 
services that enable high quality 
research, foster collaborative 
research, support researcher 
training and skills, and strength-
en research and innovation 
capacities.

Research infrastructures can be 
centralised, distributed or virtual 
entities, or interoperable 
combinations of these. Europe 
has many large supranational 
research infrastructures that are 
used on a multinational basis.

National 
PARTIALLY

Local 
POORLY

International 
PARTIALLY

The development of 
national infrastructures 
is in some cases well 
advanced, in others it is 
in its infancy.

Even metadata on 
infrastructures are not 
systematically collected 
locally.

EOSC, for example, has 
promoted research 
infrastructures.

Research and educa-
tion support service 
providers,

Research actors

Open science 
users and benefi-
ciaries

Research and edu-
cation support 
service providers

Infrastucture cooperation, 
infrastructure training, 
infrastructure planning, 
infrastructure develop-
ment and maintenance, 
support for infrastructure 
creation, use and mainte-
nance
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Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

MyData services The service will ensure that open 
science users and beneficiaries 
can manage their personal 
information, such as their 
researcher profile, and give 
consent and authorisation for 
the use and sharing of their 
personal data.

MyData is the management of 
personal data. It provides 
people (e.g. researchers and 
learners) the right to decide on 
the transfer and further use of 
the data that is collected about 
them in an interoperable and 
machine-readable way.

National 
POORLY

Local 
POORLY

International 
POORLY

MyData services are in 
their infancy at national, 
local and international 
level.

Research and educa-
tion support service 
providers

Open science 
users and benefi-
ciaries, Research 
actors

MyData management, 
MyData distribution, 
permission management, 
authorisation

Identity and 
access  
management 
(IAM)

The service provides secure and 
strong user authentication. Users 
are granted access to the material 
or service according to their role.

The customer is granted access 
to the material and services for 
a limited period of time. The 
service grants or denies access 
to the material and services. The 
authorisation is based on a 
decision on a request for a 
limited time. 

Each person has an identity that 
allows access to the materials 
opened.

Authorization is based on either 
a role or a permission.

The service is based on the 
principles of MyData manage-
ment.

National 
PARTIALLY

Local 
PARTIALLY

International 
POORLY

Nationally, identity 
management works (e.g. 
Haka login), but for 
example authorisation 
does not work for all 
services (such as Findata).

Locally, IAM works well in 
higher education institu-
tions, for example, but 
there are still gaps in 
archives and museums.

National IAM systems are 
not very interoperable.

Research and educa-
tion support service 
providers

Research actors

Open science 
users and benefi-
ciaries

Research and edu-
cation support 
service providers

Identification, authorisa-
tion, permissions
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Preregistration of 
research plan

Provides a service for the 
preregistration of research plan. 
The service also provides 
support for registration,

National 
POORLY

Local 
International

POORLY

There is no national 
service for preregistra-
tion of research plans.

Research and educa-
tion support service 
providers

Research actors Maintenance of preregis-
tration platform, preregis-
tration guidelines and 
support

System develop-
ment and 
maintenance

 

The service builds, develops and 
maintains technical systems for 
processing, storing, accessing 
and sharing research outputs, 
associated metadata and 
documentation and other 
information relevant to their 
understanding.

Local 
PARTIALLY

National 
PARTIALLY

International 
PARTIALLY 

It has been recognised 
that there should, for 
example, be more 
services where sensitive 
data can be reused (e.g. 
interview data and 
surveys that are not 
"worth" anonymising).

Research and educa-
tion support service 
providers (often local 
ICT, library and  re-
search services)

Research actors

Research and edu-
cation support 
service providers

Marketing and communi-
cation, resourcing, observ-
ing fair-principles, defini-
tion and management of 
consortiums, require-
ments definition, pur-
chase of systems, system 
development, system 
documentation, system 
maintenance

Storing The service provides for the 
storage of publications, educa-
tional resources, research data 
and methods, as well as related 
metadata, documentation and 
other information relevant to 
the understanding of research 
outputs.

National  
PARTIALLY

Local 
PARTIALLY

International 
PARTIALLY

Nationally, there are 
some storing services 
(e.g. aoe.fi for education-
al resources), but not for 
all types of outputs (e.g. 
research methods).

Storing services vary 
locally.

Internationally, some 
services exist.

Research and educa-
tion support service 
providers

Research actors

 

Storing support and 
counseling, definition of 
storing principles, defini-
tion and management of 
storage quotas and 
platforms, contract 
management, storing, 
removal
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3.3.2.1 Overarching services

Name of the 
business 
service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Medium-term 
storing

Service ensures the medi-
um-term storing of publications, 
open educational resources, 
research data and methods, as 
well as related metadata, 
documentation and other 
information relevant to the 
understanding of research 
outputs.

E.g. Ida, Theseus and MOOCs.

National

PARTIALLY

Local

PARTIALLY

International

PARTIALLY

Nationally, locally and 
internationally, some me-
dium-term storage 
services exist.

Research and educa-
tion support service 
providers

Research and edu-
cation support 
service providers

Research actors

Medium-term storing 
support and counseling, 
definition of storing 
principles, definition and 
management of storage 
quotas and platforms, 
contract management, 
transfer to medium-term 
storing, medium-term 
storing, removal

Digital  
preservation 

The service ensures the preser-
vation and availability of all 
publications by researchers 
affiliated to Finnish research 
organisations, as well as of open 
educational resources , research 
data and related metadata, 
documentation and other 
information essential for under-
standing research outputs, for a 
very long time, beyond techno-
logical and organisational 
changes.

National

PARTIALLY

 

Nationally some digital 
preservation services 
exist.

CSC, National Archives 
of Finland, National 
Library of Finland, 
Finnish Social Science 
Data Archive

Research and edu-
cation support 
service providers

Research actors

Digital preservation 
support and counseling, 
definition of storing 
principles, definition and 
management of preserva-
tion quotas and plat-
forms, definition of local 
preservation principles, 
choice of materials for 
preservation, contract 
management, preparation 
of material for digital 
preservation, transfer to 
digital preservation, digital 
preservation, preparation 
of service copies for lost 
items
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3.3.2.2 Services for open access of research publications

Service area description: The services support scholarly publish-
ing, and the findability and accessibility of publications.

Support for 
following 
writing 

guidelines

Training and 
counseling for 

scholarly 
writing

Copyright 
counseling

Translation

Proofreading

Choice and 
acquisition of 

collections

Licensing 
information 
resources 

(journals and 
books)

Training for 
information 
resource use

Personal 
counseling 

(ethics, quality)

Use of AI for 
information 

acquisition and 
management

Publishing 
process 
support

Promoting 
open 

publishing

Assessment of 
the quality of 
publication 
channels

Funding model

Funding 
allocation

Impact 
assessment

Infrastructure 
development 
and mainte-

nance

Evaluation and 
peer review

Making 
publishing 
contracts

Editing

Publishing and 
metadata 

production

Dissemination of 
publications

Metadata 
creation support, 

also for 
publishers etc.

Infrastructure 
development 

and  
maintenance

Self-archiving 
support

Automatic 
accumulation 
of repositories

Automatic 
accumulation 
of research 
information 

systems

Manual 
accumulation 
of research 
information 

systems

Publication 
information 

reporting

Creation and 
maintenance 

of expert 
network

Planning open 
science 
training

Acquisition 
and creation of 

educational 
resources

Defining 
learning goals

Publication of 
educational 
resources

Training

Assigning 
learning 

badges or 
certificates

Recognition of 
learning

Information 
retrieval 
support

Research 
writing support

Publishing 
support 

Open access 
publishing 

infrastructures

Publishing Self-archiving 
and reporting 
publications

Training for 
publishing 

support and 
open access 
publishing
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3.3.2.2 Services for open access of research publications

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Information  
retrieval support

Service provides access to 
information resources for 
researchers, supports users in 
the use of search services and 
databases (technical access, 
information retrieval, reference 
management software, etc.). 
Service supports information 
retrieval from freely available 
online resources.

Local 
WELL

Basic activities of 
research libraries.

Research and educa-
tion support service 
providers (often 
libraries)

Open science 
users and benefi-
ciaries

Choice and acquisition of 
collections, licensing 
information resources 
(journals and books), 
training for information 
resource use, personal 
counseling (ethics, 
quality), use of ai for 
information acquisition 
and management

Research writing 
support

The service provides support 
and guidance for research 
integrity and quality publication. 
Consideration is given to 
copyright and plagiarism, 
writing and citation practices in 
the discipline.

Service supports authors in 
producing a publication that is 
linguistically acceptable and of 
high quality.

Local 
WELL

Translation and 
proofreading 
PARTIALLY

Research and educa-
tion support service 
providers 

Research actors Support for following 
writing guidelines, 
training and counseling 
for scholarly writing, 
copyright counseling, 
translation, proofreading
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3.3.2.2 Services for open access of research publications

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Publishing support The service helps researchers 
and others to choose publica-
tion channels and to finance 
publication fees. 

The service is closely linked to 
metadata production support 
service, self-archiving service 
and reporting service. 

The service also includes 
support for the use of publica-
tion channels and  support for 
the selection of publication 
licences.

National 
PARTIALLY

There is not enough 
national support.

Research and educa-
tion support service 
providers (often 
libraries)

Federation of Finnish 
Learned Societies/
Publication Forum (Jufo 
Portal)

 

Research actors

 

Publishing process 
support, promoting open 
publishing, assessment 
of the quality of publica-
tion channels

Local 
PARTIALLY

Local disparities in 
service levels.

Open access 
publishing infra-
structures

Funding open publishing 
infrastructures. 

The service develops and 
maintains, for example, publish-
ing platforms (Journal.fi, Edition.
fi) and publication archives.

 

National 
PARTIALLY

There are no sustainable 
financing models for all 
national infrastructures.

Research and educa-
tion support service 
providers

Research actors

 

Funding model, funding 
allocation, impact 
assessment, infrastruc-
ture development and 
maintenance

Local 
PARTIALLY

In principle, local servic-
es work well, but there is 
room for improvement 
and more resources 
could be devoted to 
them.

Publishing

 

 

The service provides authors 
with publishing support and 
services, and directs them to 
publishers' services.

It can also be offered as a 
complete publishing service.

Local 
PARTIALLY

National 
WELL

International 
WELL

Great local variations. Research and educa-
tion support service 
providers

Research actors Evaluation and peer 
review, making publish-
ing contract, editing, 
publishing and metadata 
production, dissemina-
tion of publications, 
metadata creation 
support, also for publish-
ers etc.
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3.3.2.2 Services for open access of research publications

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Self-archiving and 
reporting publica-
tions

Service provides authors with 
the possibility to self-archive 
their publication in the organi-
sation's open access repository.

Service provides support for 
registration of publication data 
in research information systems 
and for reporting.

National 
WELL

Local 
WELL

Research and educa-
tion support service 
providers (often 
libraries)

Research actors Infrastructure develop-
ment and maintenance, 
self-archiving support, 
automatic accumulation 
of repositories, automat-
ic accumulation of 
research information 
systems, manual accu-
mulation of research 
information systems, 
publication information 
reporting

Training for pub-
lishing support and 
open access 
publishing

The training will ensure ade-
quate skills to publishing 
support and open access 
publishing.

Local 
WELL

Research and educa-
tion support service 
providers

Research and 
education support 
service providers

Creation and mainte-
nance of expert network, 
planning open science 
training, defining learn-
ing goals, acquisition and 
creation of educational 
resources, publication of 
educational resources, 
training, assigning 
learning badges or 
certificates, recognition 
of learning

3.3.2.3 Services for the management of research data and methods

The service area consists of services that support the high-quality management, pro-
duction and reuse of research data and methods.
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Marketing 
and commu-

nication

Coordination

Creation and 
maintenance 

of expert 
network

Planning open 
science 
training

Defining 
learning goals

Acquisition 
and creation 

of educational 
resources

Publication of 
educational 
resources

Training

Assigning 
learning 

badges or 
certificates

Recognition of 
learning

Local, national 
and internatio-
nal cooperation

Local, national 
and interna-

tional 
cooperation

Contract and 
license 

management

Removal of 
research data

Assigning 
learning badges 

or certificates

Support for 
documenting 
research data 
management

Research 
data quality 

management

Preserving 
understanda-

bility

Production 
of research 

data

Marketing 
and commu-

nication

Resourcing

Creation and 
maintenance 

of expert 
network

Observing 
FAIR- 

principles

Coordination

Marketing  
and commu-

nication

Observing 
FAIR- 

principles

Data 
management 

planning

Preparation 
of research 

data

Metadata 
production 

and  
development

Assigning 
identifiers

Research data 
storing

Publishing 
research data

Assuring 
technical 
usability

Marketing and 
communication

Planning open 
science training

Defining 
learning goals

Acquisition and 
creation of 
educational 
resources

Publication of 
educational 
resources

Training Information 
acquirement

Publishing 
research 
methods

Marketing 
and commu-

nication

Counseling

Creation of 
guidelines

Creating data 
management 

plan (DMP) 
templates

Support for 
writing and 

updating data 
management 

plans

Ensuring 
findability

Creating 
metadata for 

research 
methods and 

ensuring 
referencing

Marketing 
and commu-

nication

Counseling

Creation of 
guidelines

Support for 
production 
and use of 

research data

Support for 
opening and 
publishing

Documen-
tation

Marketing and 
communication

Counseling

Creation of 
guidelines

Development 
of research 
work and 
methods

Quality 
management 
for research 

methods

Contract and 
license 

management

Marketing 
and commu-

nication

Counseling

Creation of 
guidelines

Personal 
support

Training for 
support 

personnel

Marketing 
and commu-

nication

Resourcing

Observing 
FAIR- 

principles

Definition and 
management 

of  
consortiums

Requirements 
definition

Purchase of 
systems

System 
development

System 
documenta-

tion

System 
maintenance

Anonymisation

Inspecting 
pseudo-

nymisation

Inspecting 
anonymisation 

plan and 
anonymisation

Support for 
computing 

services

Pseudo-
nymisation

Creation and 
maintenance 
of computing 
environment

Marketing and 
communica-

tion

Support for 
implementing 
anonymisation 
and pseudony-
misation tools

Training Creation of 
guidelines

Creation of 
guidelines

Counseling

Accessibility 
management

Training

Support for 
making 

GDPR-applica-
ble contracts

Counseling

Support for 
making 

GDPR-applica-
ble contracts

National 
research data 
management 
coordination

Training for 
support 
service 
experts

Research data production, 
preparation, curation, opening 

and removal

Training for 
research data 
management 

Research data 
management 

planning 
support

Onsite 
support in 

research data 
production 

and use

Research data 
opening and 
publishing 

support and 
findability 
support

Research 
method 

development, 
management 
and opening

Research 
method use 

support

Järjestelmien 
kehittäminen 
aineistoille ja 
menetelmille

Computing 
services

Anonymisation 
and pseudo-
nymisation
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3.3.2.3 Services for the management of research data and methods

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

National research 
data management 
coordination

The service coordinates nationally 
the guidance and tools for the 
design and implementation of data 
management among research 
organisations and with funders. 

This type of work is currently carried 
out by the DMP Consortium, the 
Open Science and Research Coordi-
nation’s Research Data Expert Panel 
and the National Committee on 
Research Data.

National 
PARTIALLY

dynaamisuus ja kone-
luettavuus ovat kesken

Research and 
education support 
service providers

Research and 
education support 
service providers

Marketing and commu-
nication, resourcing, 
creation and mainte-
nance of expert net-
work, observing 
fair-principles,  
coordination

Training for support 
service experts

 

 

 

 

The training will ensure that data 
experts and other providers of 
research and education support 
services have necessary skills. 
Service includes in particular data 
steward training. It includes formal 
training in higher education, includ-
ing vocational training institutions. 
The training service is aimed at 
anyone working or planning to work 
in data management support roles. 
The training provides the opportuni-
ty to specialise in different dimen-
sions of data management (such as 
data curation or general data 
management support and training).

Local 
POORLY

Research and 
education support 
service providers

Research and 
education support 
service providers

Research and education 
support service provid-
ers
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3.3.2.3 Services for the management of research data and methods

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Research data 
production, prepa-
ration, curation, 
opening and 
removal

The service produces and provides 
data for research and other further 
use. Research data are prepared and 
their usability is maintained and 
ensured.

For example, research infrastruc-
tures provide data services.

Local 
PARTIALLY

National 
PARTIALLY

International 
PARTIALLY

Research and 
education support 
service providers

Research actors

Research actors

Research and 
education support 
service providers

Open science 
users and benefi-
ciaries

Marketing and commu-
nication, observing 
fair-principles, data 
management planning, 
preparation of research 
data, production of 
research data, research 
data quality manage-
ment, contract and 
license management, 
metadata production 
and development, 
assigning identifiers, 
research data storing, 
publishing research 
data, assuring technical 
usability, preserving 
understandability,  
removal of research 
data

Training for re-
search data man-
agement 

Training services are offered to all 
groups that produce and/or use data 
in their work or studies. The training 
covers all steps and topics related to 
the management and use of data.

Local  
PARTIALLY

National 
PARTIALLY

Research and 
education support 
service providers

Research actors Marketing and commu-
nication, planning open 
science training, defining 
learning goals, acquisi-
tion and creation of 
educational resources, 
publication of educa-
tional resources, train-
ing, assigning learning 
badges or certificates, 
local, national and 
international coopera-
tion
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3.3.2.3 Services for the management of research data and methods

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Research data 
management 
planning support

The service helps to plan the man-
agement of research data. It sup-
ports compliance with organisational 
and national policies and funder 
requirements. The service supports 
the systematic management of the 
life cycle of research data, starting 
with the design of the research.

Local 
PARTIALLY

National 
PARTIALLY

Research and 
education support 
service providers

Research actors Marketing and commu-
nication,  counseling, 
creation of guidelines, 
creating data manage-
ment plan (dmp) tem-
plates, support for 
writing and updating 
data management plans, 
information acquire-
ment, support for 
documenting research 
data management, local, 
national and interna-
tional cooperation

Onsite support in 
research data 
production and use

The service provides local support 
for researchers, teachers and 
students in the handling of research 
data, such as accessing, document-
ing, organising, analysing, opening, 
publishing and storing.

It supports the discoverability, 
understandability and re-use of 
research data.

It is a local service that implements 
the choices made in the manage-
ment of research data and supports 
the researcher in the research 
process.

Local  
PARTIALLY

Somewhere even well, 
but not everywhere.

Research and 
education support 
service providers

Research actors

Research actors Marketing and commu-
nication,  counseling, 
creation of guidelines, 
support for production 
and use of research data
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3.3.2.3 Services for the management of research data and methods

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Research data 
opening and 
publishing support 
and findability 
support

The service helps to open and 
publish research data and related 
metadata, documentation and other 
contextual information relevant to 
understanding the data. This in-
cludes, for example, agreeing on 
authorship, ownership and access 
rights, and ensuring citability.

The service also covers support for 
opening up "mere" metadata and 
other documentation.

It will support the choice of the 
publication channel for the research 
material, such as a journal or 
repository, and ensure that the 
research material complies with FAIR 
principles. 

It also supports the discoverability of 
existing research material.

Local

PARTIALLY

Research and 
education support 
service providers

 

Research actors Marketing and commu-
nication,  counseling, 
creation of guidelines, 
support for opening and 
publishing, ensuring 
findability

National

PARTIALLY

Variably, e.g. a lot of 
variation in the availabili-
ty of services

Lack of integrations

Research method 
development, 
management and 
opening 

In the service, researchers typically 
develop and use platforms and tools 
to produce, document and open 
research methods, and to collect 
and process research data. 

Examples of research methods 
include algorithms, software, source 
codes, scripts, protocols, artificial 
intelligence and language models, 
machine learning, systematic 
reviews, questionnaires, interview 
guides, documentation of installa-
tions (e.g. hardware), data collection 
methods and documentation, 
laboratory notebooks and instruc-
tions.

Local

POORLY

National

POORLY

International

POORLY

Research and 
education support 
service providers, 
Research actors

Research actors Development of re-
search work and meth-
ods, quality manage-
ment for research 
methods, contract and 
license management, 
documentation, creating 
metadata for research 
methods and ensuring 
referencing, publishing 
research methods
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3.3.2.3 Services for the management of research data and methods

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Research method 
use support

The service supports the use of 
research methods by providing 
access to methodological services, 
advice on the use of services, tools 
and methods to produce reproduci-
ble, high-quality research.

For example, GitHub tutorials, 
research infrastructures, research 
method manuals, Atlas.fi -tutorials.

Local 
PARTIALLY

National 
POORLY

International 
POORLY

Research and 
education support 
service providers

Research actors Marketing and commu-
nication,  counseling, 
creation of guidelines, 
personal support, 
training for support 
personnel

System develop-
ment and mainte-
nance for data and 
methods

 

The service builds, develops and 
maintains technical systems for 
processing, storing, accessing and 
sharing research outputs, associated 
metadata and documentation and 
other information relevant to their 
understanding.

 

Local 
PARTIALLY

National 
PARTIALLY

International 
PARTIALLY 

It has been recognised 
that there should, for 
example, be more 
services where sensitive 
data can be reused (e.g. 
interview data and 
surveys that are not 
"worth" anonymising).

Research and 
education support 
service providers 
(often local ICT, 
library and research 
services)

Research actors

Research and 
education support 
service providers

Marketing and commu-
nication, resourcing, 
observing FAIR-princi-
ples, definition and 
management of consor-
tiums, requirements 
definition, purchase of 
systems, system devel-
opment, system docu-
mentation, system 
maintenance

Computing services The service provides services and 
support for the computing and 
computing network services and the 
computing environment.

Local 
WELL

National 
WELL

International 
WELL

CSC, research 
performing organisa-
tions

Research actors Creation and mainte-
nance of computing 
environment, training, 
creation of guidelines, 
accessibility manage-
ment, support for 
making GDPR-applicable 
contracts,  counseling, 
support for computing 
services
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3.3.2.3 Services for the management of research data and methods

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Anonymisation and 
pseudonymisation

The service provides anonymisation 
and pesudonymisation. These are 
applied to the data created by the 
researcher.

The service also provides guidance, 
support and training in anonymisa-
tion and pseudonymisation, also for 
support service providers. 

It also provides tools and methods 
and support for their use.

Local  
PARTIALLY

It has been recognised 
that more services 
should be provided.

Research and 
education support 
service providers

Research actors

Research and 
education support 
service providers

Marketing and commu-
nication, creation of 
guidelines,  counseling, 
training, support for 
making GDPR-applicable 
contracts, support for 
implementing anonymi-
sation and pseudonymi-
sation tools, pseudony-
misation, 
anonymisation, inspect-
ing pseudonymisation, 
inspecting anonymisa-
tion plan and anonymi-
sation
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3.3.2.4 Services for education and educational resources

This service area includes, in particular, services required to 
make education and educational resources open. Opening up 
education refers to the extension of access to and participation 
in education to cover a wider audience and more target groups 
by reducing barriers to education, improving accessibility to and 
supply of education, and focusing on the learner. Open edu-
cational resources refer to materials or information that are 
designed partially for teaching and learning purposes in any for-
mat and available for use on any device that have been released 
into the public domain or shared with an open licence, which 
grants parties other than the original authors the right to freely 
access, reuse, adapt, modify and redistribute the material.

Ensuring 
findability

Marketing 
resources

Ensuring 
interfaces

Metadata 
support and 

use

Choice of 
platform

Promoting

Guidelines 
and training

Meriting 
educational 
resources

Assigning 
learning 

badges or 
certificates

Recognition 
of learning

Choice of 
platform

Acquirement 
of funding

Codevelop-
ment of the 
Library of 

Open 
Educational 
Resources

Use 
analytics

Creation 
and 

mainte-
nance of 
expert 

network

Planning 
open 

education 
training

Planning 
open 

education 
training

Acquisition 
and 

creation of 
educational 
resources

Publication of 
educational 
resources

Training

Choice of 
tools for 

educational 
resources

Planning the 
content of 

educational 
resources

Evaluating  
the quality of 
educational 
resources

Publishing 
educational 
resources

Licenses

Assigning 
identifiers

Peer review 
support

Quality 
criteria

Reference 
analysis

Choice of 
resources to 

publish

Agreement 
on author-

ship

Copyright 
management

Data 
protection 

support and 
counseling

Accessibility 
management

Agreement 
on resources

National 
develop-
ment of 

metadata 
model

Creation of 
guidelines

Metadata 
support

Agreement 
on update 
process for 
educational 
resources

Publishing 
educational 
resources

Updating 
educational 
resources

Version 
control of 

educational 
resources

Digital 
preserva-

tion of 
educational 
resources

Identifying 
networks

Creation and 
maintenance 

of expert 
network

Facilitation of 
networks

Collection 
of open 

education 
courses

Registration 
manage-

ment

Possible 
admittance 

of study 
rights

Training for 
educational 

experts

Use and 
findability 
of open 

educational 
resources

Creation  
of open 

educational 
resources

Ensuring 
the quality 

of 
educational 
resources

Publishing of 
and support 
for educa-

tional 
resources 

and products 
of learning

Educational 
resources 
metadata 
support

Educational 
resources 
lifecycle 
manage-

ment

Teacher and 
learner 

networking 
support

Findability 
of and 

registration 
to open 

education
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Recognition 
of learning

Accredita-
tion of 

learning

Record in 
learning 
manage-

ment 
system

National 
develop-
ment of 

recognition 
of prior 
learning

Defining 
the level of 
openness 

for learning 
platform

Choice of 
learning 
platform

Develop-
ment of 
learning 
platform

Use of 
learning 
platform 
(e.g. for 

uploading 
resources)

Mainte-
nance of 
learning 
platform

Understand-
ing of open 
educational 

practices

Collection of 
learning 

data

Planning of 
teaching 
open to 

everyone

Choice of 
evaluation 
methods

Planning 
learning 
badge

Choice of 
education 

exports

Understand-
ing recom-

mendations 
of science 
education

Pedagogical 
support

Analysis of 
learning 

data

Dissemina-
tion of 

information 
on teaching

Implemen-
tation of 

evaluation

Learning Planning 
and 

coordination 
of education 

exports

Implementa-
tion of 

recommen-
dations of 

science 
education

Reporting Implemen-
tation of 
teaching 
open to 

everyone

Reporting of 
evaluation

Recognition 
of learning

Implementa-
tion of 

education 
exports

Anonymi-
sation

Receiving 
learning 
badge

Open 
publishing

Teaching 
open to 

everyone

Recognition 
of prior 
learning

Evaluation 
of learning

Open 
educational 
platforms

Open 
learning 
badges

Pedagogical 
support

Education 
exports

Learner  
analytics 
support

Science 
education
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3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Training for educa-
tional experts

 

The training will ensure that organi-
sations have sufficient skills in the 
production of open educational 
resources, the implementation of 
open education and their support 
services. The training service is 
aimed at anyone who works or 
wants to work in the field of open 
educatio.

Local 
POORLY

National 
POORLY

Not much training 
available for experts on 
open education.

Research and educa-
tion support service 
providers

Research and 
education 
support service 
providers

Research actors

Creation and mainte-
nance of expert 
network, planning 
open education 
training, defining 
learning goals, acquisi-
tion and creation of 
educational resources, 
publication of educa-
tional resources, 
training, assigning 
learning badges or 
certificates, recogni-
tion of learning

Use and findability 
of open educational 
resources

Open educational resources (OER) 
are usually digital materials aimed at 
teaching, education or learning, 
licensed under an open licence. This 
gives the right to use and redistrib-
ute the educational resource free of 
charge and often also to adapt it. 
The educational resource is usually 
distributed on one of the open 
publishing or learning platforms.

Local 
PARTIALLY

Some higher education 
institutions recommend 
using the AOE.fi service, 
for example, but many 
do not have any recom-
mendation for a place to 
store educational re-
sources. The use of 
educational resources is 
not systematically 
monitored.

Research and educa-
tion support service 
providers

Open science 
users and 
beneficiaries

Ensuring findability, 
marketing resources, 
ensuring interfaces, 
metadata support and 
use, choice of plat-
form, promoting

National 
WELL

The AOE.fi service 
provides tools for finding 
open educational re-
sources. For the author, 
the service offers the 
possibility to monitor the 
use of their own educa-
tional resources.

International 
POORLY

No widely used and 
well-known international 
OER platform.
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3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Creation of open 
educational re-
sources

The service includes applications 
and software to create quality 
educational resources, e.g. H5P.

Local 
PARTIALLY

Some universities are 
already very good at 
providing tools for 
making educational 
resources, others are 
not. The fragmentation 
of the level of service is 
reflected in the large 
variation in the amount 
of open educational 
resources produced.

Research and educa-
tion support service 
providers

Research actors Choice of tools for 
educational resources, 
planning the content 
of educational re-
sources, evaluating the 
quality of educational 
resources, publishing 
educational resources

Ensuring the quality 
of educational 
resources

Ensuring the quality of open educa-
tional resources, for example 
through national quality criteria for 
open educational resources, peer 
review and/or quality assurance 
support.

Local 
PARTIALLY

In some universities 
quality assurance is well 
developed (e.g. XAMK's 
quality process for open 
educational resources), 
in others the service is in 
its infancy.

Research actors, 
Research and educa-
tion support service 
providers

Research actors Licenses, assigning 
identifiers, peer review 
support, quality 
criteria, reference 
analysis, use analytics, 
guidelines and train-
ing, meriting educa-
tional resources and 
career paths

Publishing of and 
support for educa-
tional resources 
and products of 
learning

Making educational resources and 
products of learning openly available 
to users through digital platforms.

Providing support for the publication 
of open educational resuources and 
products of learning.

Local 
PARTIALLY

 

Some universities have 
advanced services, 
others are in their 
infancy.

Research and educa-
tion support service 
providers

Library of Open 
Educational 
Resources

 

 

Open science 
users and 
beneficiaries, 
Research actors

Choice of resources to 
publish, agreement on 
authorshipn, copyright 
management, data 
protection support 
and counseling, 
accessibility manage-
ment, agreement on 
resources, choice of 
platform, acquirement 
of funding, codevelop-
ment of the Library of 
Open Educational 
Resources

National 
WELL

AOE.fi provides a nation-
al platform for publishing 
open educational re-
sources.
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3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Educational 
resources metadata 
support

Supporting the integration of 
metadata about the target audience, 
purpose and educational context of 
the educational resource through a 
digital service.

Local 
PARTIALLY

 

In some universities 
educational resources 
metadata support 
services are well devel-
oped, in others in their 
infancy.

Research and educa-
tion support service 
providers 

Library of Open 
Educational Resources 
(Library of Open 
Educational Resources

 includes a service for 
describing education-
al resources, but 
some educational 
resources are also 
part of a publication 
series  etc., so the 
metadata can also be 
done elsewhere.)

Research actors, 
Research and 
education 
support service 
providers

National development 
of metadata model, 
creation of guidelines, 
metadata support

National 
WELL

The AOE.fi service has 
produced guidelines for 
describing educational 
resources.

Educational 
resources lifecycle 
management

Managing the life cycle of published 
educational resources (e.g. updating, 
archiving of outdated information, 
digital preservation). Supporting the 
management of the life cycle of 
educational resources.

 

Local  
POORLY

 

Educational resources 
lifecycle management is 
in its infancy and there 
are not much plans, for 
example, to update the 
organisation's education-
al resources.

Research actors, 
Research and educa-
tion support service 
providers

Avointen oppimate-
riaalien kirjasto

 

Avoimen tieteen 
käyttäjät, 
Tieteen ja 
tutkimuksen 
tekijät

Agreement on update 
process for education-
al resources, publish-
ing educational 
resources, updating 
educational resources, 
version control of 
educational resources, 
digital preservation of 
educational resources

National 
PARTIALLY

The AOE.fi service offers 
the possibility to update 
and archive educational 
resources. There are no 
national services for the 
digital preservation of 
educational resources.

http://aoe.fi/
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3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Teacher and learner 
networking support

A support service to create networks 
for teachers and learners to share 
knowledge and peer learning. The 
service includes networking activi-
ties, facilitation and platforms.

Local 
PARTIALLY

 

Some networks exist, but 
not comprehensively in 
all higher education 
institutions.

Research actors, 
Research and educa-
tion support service 
providers, Open 
science and research 
enablers

Teacher, Learner

 

Identifying networks, 
creation and mainte-
nance of expert 
network, facilitation of 
networks

National 
PARTIALLY

At some level, e.g. the 
Expert Panel on Open 
Education and various 
teaching networks serve 
this need, but there is 
not yet sufficient aware-
ness of them in higher 
education.

Findability of and 
registration to open 
education

The service contains information 
about open education and enables 
learners to enrol in open education 
offered by higher education institu-
tions and other education providers.

National 
POORLY

Enrolment option coming 
to the Continuous 
Learning Portal, but not 
yet implemented.

Research and educa-
tion support service 
providers, Digivisio

Learner Collection of open 
education courses, 
registration manage-
ment, possible admit-
tance of study rights



OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

119

3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Recognition of prior 
learning

Recognition and accreditation of 
prior open education.

Local 
POORLY

While recognition of prior 
learning as such is well 
managed in higher 
education, recognition of 
prior learning in open 
education still needs a lot 
of improvement.

Teacher, Research 
and education 
support service 
providers

Learner Recognition of learn-
ing, accreditation of 
learning, record in 
learning management 
system, national 
development of 
recognition of prior 
learning

Open educational 
platforms

A service for the digital organisation 
of learning and teaching, a digital 
learning environment that learners 
can join regardless of their back-
ground. The service includes dis-
tance learning and excludes learning 
platforms restricted to internal use 
within the organisation.

Local 
PARTIALLY

Many learning platforms 
(e.g. Moodle) offer in 
principle the possibility 
to openly share content, 
but in practice this can 
be difficult to implement.

Research and educa-
tion support service 
providers

Open science 
users and 
beneficiaries, 
Research actors

Defining the level of 
openness for learning 
platform, choice of 
learning platform, 
development of 
learning platform, use 
of learning platform 
(e.g. for uploading 
resources), mainte-
nance of learning 
platform

Pedagogical  
support

The service provides support for the 
pedagogical development of open 
education and educational resources.

Local 
PARTIALLY

Some higher education 
institutions have been 
working on open educa-
tion pedagogy for a long 
time, very many may not 
even be aware of the 
need for it.

Research and educa-
tion support service 
providers

Teacher Understanding of 
open educational 
practices, pedagogical 
support

Learner analytics 
support

The service includes the collection, 
measurement, analysis, reporting 
and open use of data from the 
learner and the learning process. 
The aim is to understand and 
improve education and learning 
environments.

Local 
PARTIALLY

The possibilities for using 
learning analytics vary 
greatly between different 
higher education institu-
tions.

Research and educa-
tion support service 
providers, Research 
actors

Open science 
users and 
beneficiaries, 
Research actors 

Collection of learning 
data, analysis of 
learning data, report-
ing, anonymisation, 
open publishing

National 
POORLY

No national platform for 
collecting learning 
analytics (possibly 
planned for Digivisio 
project).
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3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Teaching open to 
everyone

 

 

All education that is widely available 
and that anyone can attend free of 
charge. Awarding a learning credit 
for teaching that is open to all may 
be subject to a fee. Teaching open to 
everyone can take the form of 
face-to-face, distance or hybrid 
teaching.

Local 
PARTIALLY

Some higher education 
institutions already offer 
courses open to all, 
others do not.

Research actors Open science 
users and 
beneficiaries

Planning of teaching 
open to everyone, 
dissemination of 
information on 
teaching, implementa-
tion of teaching open 
to everyone

National 
PARTIALLY

No national portal to 
search for learning open 
to all (Continuous 
Learning Portal coming 
soon).

International 
PARTIALLY

Teaching open to all is 
available internationally, 
but there are no clear 
portals from which to 
search it.

Evaluation of 
learning

Learners will be informed at the 
start of their studies about the 
criteria and methods of assessment 
and will be assessed on completion 
of their studies. The learner will 
receive the results of the assessment 
and will be able to compare them 
with the open learning analytics.

Local 
PARTIALLY

The assessment itself is 
going well, but there is 
not yet a consistent way 
of comparing your own 
results with learning 
analytics.

Teacher Learner Choice of evaluation 
methods, implementa-
tion of evaluation, 
reporting of evaluation

Open learning 
badges

An easy and possibly standardised 
way of identifying learning gained 
from teaching open to everyone 
open education.

Local 
POORLY

The use of open learning 
badges s is fragmented 
and very few organisa-
tions have any services 
available for this pur-
pose.

Research actors, 
Research and educa-
tion support service 
providers

 

 

Teacher and 
Learner

Planning learning 
badge, learning, 
recognition of learn-
ing, receiving learning 
badge

National 
POORLY

No national learning 
badge platform (possibly 
coming in Digivisio).

International 
WELL

International standard 
for open learning badges 
exists.
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3.3.2.4 Services for education and educational resources

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Education exports The service develops and coordi-
nates open education exports. The 
service includes not only the devel-
opment of education export but also 
education export activities.

Local 
PARTIALLY

Some higher education 
institutions use open 
education for education 
exports, others do not.

Research actors, 
Research and educa-
tion support service 
providers, Open 
science and research 
enablers

International 
research and 
higher education 
organisations

Choice of education 
exports, planning and 
coordination of 
education exports, 
implementation of 
education exportsNational 

POORLY
No national plan for 
open education exports.

International 
POORLY

No significant interna-
tional open education 
exports.

Science education Teaching and communicating to 
individuals and society the basic 
skills of processing researched 
information, acquiring reliable 
knowledge, critical thinking and 
learning, and creating an under-
standing of the results, functions 
and significance of the various 
disciplines.

Local 
PARTIALLY

Some universities 
organise a lot of science 
education, others not so 
much.

Research actors, 
Research and educa-
tion support service 
providers, Open 
science and research 
enablers

Learner Understanding recom-
mendations of science 
education, implemen-
tation of recommen-
dations of science 
educationNational 

PARTIALLY
A national recommenda-
tion on science education 
has been published. 
Some national actors 
promoting science 
education. No national 
science education plan, 
portal, etc.
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3.3.2.5 Services for responsible evaluation

This service area includes, in particular, services required for responsible evaluation. 
Responsible evaluation is characterised by the transparency and integrity of the eval-
uation work, the equal treatment of those being evaluated, the competence of the 
evaluators and the diversity of the evaluation criteria.

Creation and 
maintenance 

of expert 
network

Planning 
open 

science 
training

Defining 
learning 

goals

Acquisition 
and 

creation of 
educational 
resources

Publication 
of 

educational 
resources

Training

Assigning 
learning 

badges or 
certificates

Recognition 
of learning

Training 
and 

guidelines

Implementa-
tion of and 
support for 
assessment 

process

Analysis 
and use of 

results

Analysis 
and use of 

results

Analysis 
and use of 

results

Support of 
participants 

in 
assessment 

process

Training for 
personnel 

and 
manage-

ment

Reporting

Develop-
ment of 

indicators

Cooperation 
and 

coordination

Application 
of  

knowledge 
base

Training 
and 

guidelines

Implemen-
tation of 

and 
support for 
assessment 

process

Training and 
guidelines

Implemen-
tation of 

and support 
for 

assessment 
process

Analysis 
and use of 

results

Agreement 
on career 

paths

Contextual 
definition of 
recruitment 
principles

Analysis  
and use  

of results

Analytics

Knowledge 
base 

planning 
and 

developing

Knowledge 
base 

production

Analytics Peer review 
support

Support for 
using 

knowledge 
base and 
analytics

Develop-
ment of 

indicators

Support for 
authentica-
tion of own 
expertise

Knowledge 
of laws and 

policies

Knowledge 
of laws and 

policies

Knowledge 
of laws and 

policies

Knowledge 
of laws and 

policies

Knowledge 
of laws and 

policies

Knowledge 
of Open 

Science and 
Research 
policies

Support for 
self-assess-

ment

Knowledge of 
recommenda-

tions for 
responsible 

research 
assessment

Knowledge 
of strategies

Knowledge 
of strategies

Knowledge of 
recommenda-

tions for 
researcher 
assessment

Knowledge of 
recommenda-

tions for 
researcher 
assessment

Knowledge 
of strategies

Implemen-
tation of 

recommen-
dations for 
responsible 

research 
assessment

Coopera-
tion and 

coordina-
tion

Cooperation 
and 

coordina-
tion

Implemen-
tation of 

recommen-
dations for 
researcher 
assessment

Implementa-
tion of 

recommen-
dations for 
researcher 
assessment

Application 
of  

knowledge 
base

Knowledge 
of strategies

Application 
of 

knowledge 
base

Application 
of  

knowledge 
base

Implemen-
tation of 

and support 
for 

assessment 
process

Application 
of 

knowledge 
base

Cooperation 
and 

coordina-
tion

Education 
assessment 
and support

Training of 
responsible 
assessment 

experts

Impact 
assessment 
and support

Knowledge 
base 

production 
and 

support

Researcher 
assessment 
and support 

Assessment 
criteria and  
processes 
support

Career 
services

Research 
assessment 
and support

Open 
science 

monitoring
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3.3.2.5 Services for responsible evaluation

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status of 
the service

Service provider User Processes

Training of respon-
sible assessment 
experts

 

The training will ensure adequate 
knowledge of responsible evaluation 
in organisational support services. 
The training service is aimed at 
anyone who works or plans to work 
in the field of responsible assess-
ment support.

 

Local 
POORLY

Hardly any training for 
experts in responsible 
assessment.

Open science and 
research enablers, 
Research and 
education support 
service providers

Research and 
education support 
service providers,

 

Creation and mainte-
nance of expert network, 
planning open science 
training, defining learn-
ing goals, acquisition and 
creation of educational 
resources, publication of 
educational resources, 
training, assigning 
learning badges or 
certificates, recognition 
of learning

Knowledge base 
production and 
support

The service focuses on producing a 
versatile knowledge base and 
analytics and on supporting their 
utilisation. In addition, the knowledge 
base is refined for further use, and 
sufficient expertise for utilisation of 
the information is secured.

The service produces information on, 
for example, applying for and using 
quality ratings and certificates and 
supports the utilization of this 
information.

 

 

Local 
POORLY

 Data quality in research 
information systems is poor 
from the point of view of 
responsible assessment. 
There is no support for 
qualitative assessment and 
no systems or models for 
narrative CVs.

Open science and 
research enablers

 

 

Research actors

 

 

Knowledge base plan-
ning and developing, 
knowledge base produc-
tion, analytics, support 
for using knowledge 
base and analytics, 
development of indica-
tors

National 
POORLY

Data quality in the national 
research information 
system is poor from the 
point of view of responsible 
assessment. There is no 
support for qualitative 
assessment and no systems 
or models for narrative CVs.

International 
POORLY

Ei kansainvälisiä järjest-
elmiä, jotka palvelisivat 
vastuullista arviointia.
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3.3.2.5 Services for responsible evaluation

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status of 
the service

Service provider User Processes

Assessment criteria 
and  processes 
support

 

 

The service supports peer review of 
research, teaching, impact and 
actors. The transparency and respon-
sibility of the review processes and 
criteria are ensured.

The peer reviewer's competence in 
reviewing is ensured by guidance, 
communication and training.

National 
POORLY

National work on develop-
ing assessment methods 
has only just begun.

Research actors, 
Actors funding and 
steering research 
and education

Research actors

 

 

Support for authentica-
tion of own expertise, 
support for self-assess-
ment, peer review 
support, development of 
indicators

Local 
POORLY

Local guidelines exist, and 
only some research organi-
sations are committed to 
COARA, which develops 
methodologies.

International 
PARTIALLY

COARA is committed to 
developing assessment-
methods.

Research assess-
ment and support

The service enables the description, 
assessment and presentation of the 
diversity of research outputs.

The service guides you to consider 
the impact and quality of the re-
search, taking into account disci-
pline-specificity and research cul-
tures.

The service offers support and 
guidance with developing assess-
ment expertise. It offers support for 
the creation of appropriate and 
reliable information used in assess-
ment and for the implementation of 
transparent assessment processes.

National 
POORLY

At national level, there has 
been no discussion of 
research assessment 
support services.

Open science and 
research enablers

Actors funding and 
steering research 
and education

Research actors

Research perform-
ing organisations

Knowledge of laws and 
policies, knowledge of 
recommendations for 
responsible research 
assessment, implemen-
tation of recommenda-
tions for responsible 
research assessment, 
knowledge of strategies, 
cooperation and coordi-
nation, application of 
knowledge base, training 
and guidelines, imple-
mentation of and sup-
port for assessment 
process, analysis and use 
of results

Local 
POORLY

International research 
assessmentprocess models 
poorly known.

International 
PARTIALLY

At EU level, there is a clear 
process and training 
available for research 
assessment, but not else-
where in the world.



OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

125

3.3.2.5 Services for responsible evaluation

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status of 
the service

Service provider User Processes

Education assess-
ment and support

The service offers support and 
guidance for developing assessment 
expertise. It offers support for the 
creation of appropriate and reliable 
information used in evaluation and 
for the implementation of transpar-
ent assessment processes.

The service produces information on 
applying for and using quality ratings 
and certificates and supports the 
utilization of this information.

 

National 
PARTIALLY

Finnish Education Evalua-
tion Centre carries out an 
assessment of education, 
but the openness of educa-
tion has not been taken into 
account.

Open science and 
research enablers

Actors funding and 
steering research 
and education

 

 

Research actors

Higher education 
institutions

 

 

Knowledge of laws and 
policies, knowledge of 
strategies, cooperation 
and coordination, 
application of knowledge 
base, training and 
guidelines, implementa-
tion of and support for 
assessment process, 
analysis and use of 
results

Local 
POORLY

Openness  has hardly been 
taken into account in the 
assessment of education.

International 
PARTIALLY

Some international certifica-
tions exist, but the open-
ness of education has not 
been taken into account.

Impact assessment 
and support

 

 

Assessment of the societal impact of 
education and research and its 
support. Participation in the develop-
ment and utilisation of new indica-
tors and tools for impact.

The service supports and produces 
information to create interaction 
with various actors in society.

National 
POORLY

Not much national work 
done. There are national 
recommendations on 
citizen science, but no 
recommendations on wider 
societal impact. There is 
also a lack of national 
indicator descriptions.

Open science and 
research enablers

Actors funding and 
steering research 
and education

 

 

Research actors

Research perform-
ing actors

 

 

Knowledge of laws and 
policies, knowledge of 
strategies, cooperation 
and coordination, 
application of knowledge 
base, training and 
guidelines, implementa-
tion of and support for 
assessment process, 
analysis and use of 
results

Local 
PARTIALLY

Some support and tools for 
impact assessment have 
been developed, but the 
field is very underdeveloped 
and practices in different 
organisations are not 
comparable.

International 
POORLY

UNESCO's Open Science 
Recommendation takes 
account of social impact, 
but tools and indicators for 
impact assessment have not 
been developed.
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3.3.2.5 Services for responsible evaluation

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status of 
the service

Service provider User Processes

Researcher assess-
ment and support 

In the service, experts with the 
necessary expertise assess the 
researcher's work and outputs fairly, 
diligently and with transparent 
criteria, and take into account the 
diversity of the work and outputs in 
their assessment.

In the researcher's assessment, the 
career stage of the researcher is 
taken into account.

National 
POORLY

Development work has 
been done (e.g. TENK CV 
model, national recommen-
dation for researcher 
assessment, FINN-CAM), but 
tools are still under-devel-
oped. Development work is 
still at an early stage.

Actors funding and 
steering research 
and education,

Open science and 
research enablers

Research actors

 

 

Research actors, 
Actors funding and 
steering research 
and education, 
Open science and 
research enablers

 

 

Knowledge of laws and 
policies, knowledge of 
recommendations for 
researcher assessment, 
implementation of 
recommendations for 
researcher assessment, 
implementation of and 
support for assessment 
process, analysis and use 
of results

Local 
POORLY

Recruitment processes do 
not recognise the merits of 
open science very well.

International 
POORLY

International initiatives exist 
(e.g. COARA), but develop-
ment is still in its infancy.

Career services

 

 

Service promotes the renewal of the 
culture of recognition and rewards.

The service creates consistent 
recruitment principles to support 
versatile career paths. It supports the 
participants in the assessment 
process.

The service includes training, guid-
ance and advice on recruitment, mer-
it recognition and incentives for 
management and HR.

The service supports the recognition 
and rewarding of expertise in open 
science and supports professional 
development.

Local 
POORLY

Career path models exist, 
but open science or respon-
sible assessment are not 
well taken into account.

Actors funding and 
steering research 
and education, Open 
science and research 
enablers

Research actors

Research and 
education support 
service providers

 

 

Knowledge of laws and 
policies, knowledge of 
recommendations for 
researcher assessment, 
implementation of 
recommendations for 
researcher assessment, 
application of knowledge 
base, agreement on 
career paths, contextual 
definition of recruitment 
principles, support of 
participants in assess-
ment process, training 
for personnel and 
management

National 
PARTIALLY

National career path has 
been created, but it does 
not touch much on open 
science or responsible 
assessment. FINN-CAM 
under development.

International 
(e.g. CoARA) 
PARTIALLY

Individual good career path 
models exist and a few 
universities are well ad-
vanced, but they are not 
widespread.
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3.3.2.5 Services for responsible evaluation

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status of 
the service

Service provider User Processes

Open science 
monitoring

The service evaluates and reports on 
the realisation of the principles and 
objectives of open science. The 
monitoring collects information on 
the state of openness of the Finnish 
research community. It supports the 
promotion of openness in organisa-
tions.

National 
PARTIALLY

The Open Science and 
Research monitoring 
process for research 
performing organisations is 
well developed, but moni-
toring of the wider research 
community (e.g. funder-
monitoring) is still ongoing.

Federation of Finnish 
Learned Societies

Open science and 
research enablers

 

 

Actors funding and 
steering research 
and education, 
Open science and 
research enablers, 
Research and 
education support 
service providers

Research actors

 

 

Knowledge of Open 
Science and Research 
policies, knowledge of 
strategies, application of 
knowledge base, cooper-
ation and coordination, 
analysis and use of 
results, analytics, report-
ing

Local 
POORLY

Organisations only monitor 
open science in the context 
of national monitoring.

International 
PARTIALLY

Many monitoring processes 
exist (e.g. EOSC, EEA), but 
the field is fragmented and 
their development is not 
well integrated at national 
and local level.
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3.3.2.6 Service area of participatory science

Participatory science is scientific research that involves actors 
from outside the research community, such as citizen scien-
tists, businesses and third-sector organisations. The service area 
includes services specifically related to participatory science. In 
addition, participatory science can take advantage of services 
such as overarching services or services concerning research 
data and methods.

Use of and 
initialisation 

support for new 
tools, 

Training for 
citizen science

Citizen science 
implementation 

support for 
researchers

Citizen science 
implementation 

support for 
citizens

Creation and 
maintencance 
of participation 

platforms

Guidelines and 
counceling for 
participation

Communication 
on participation

Use of and 
initialisation 

support for new 
tools

Training for 
cocreation

Cocreation 
support for 
researchers

Cocreation 
support for 
other actors

Use of and 
initialisation 

support for new 
tools

Planning of 
crowdsourcing

Crowdsourcing 
of the definition 

of research 
problems

Crowdsourcing 
of the collection 

of research 
data

Crowdsourcing 
of analysis and 
interpretation

Support for 
management of 
crowdsourced 

materials

Support for 
communication 

and use of 
results

Use of and 
initialisation 

support for new 
tools

Support for 
opening 

workflows

Training for 
crowdresourcing

Communication 
on crowd-
resourcing

Support for 
research 

participation

Support for 
citizen science

Support for 
cooperation 
with private, 

public or  
third sector

Support for 
crowdsourcing

Support for 
crowdsourcing
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3.3.2.6 Service area of participatory science

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Support for re-
search participation

The service supports researchers in 
using a wide range of tools to involve 
volunteers in scientific activities, for 
example as research subjects.

It also develops and maintains 
platforms for volunteers to sign up 
to help with research.

Local 
POORLY

Organisations have 
varying levels of tools 
and platforms for 
participation.

Research and 
education support 
service providers

Research actors Creation and mainten-
cance of participation 
platforms, guidelines and 
counceling for participa-
tion, communication on 
participationNational 

POORLY
There are no common 
tools or platforms for 
participation at national 
level.

International 
PARTIALLY

Some research areas are 
well served by tools and 
platforms, others less so.

Support for citizen 
science

The service involves and supports 
citizens in doing citizen science, for 
example by providing information 
on funding opportunities, develop-
ing citizens' access to citizen science 
and promoting the impact of citizen 
science.

The service provides training for 
both citizens and researchers on 
how to do and use citizen science.

It will support researchers in imple-
menting citizen science, for example 
in recruiting and training partici-
pants and in ethical issues related to 
citizen science.

Local 
POORLY

There is still very little 
support for citizen 
science in research 
performing organisa-
tions.

Research and 
education support 
service providers

Open science and 
research enablers

Research actors

Learned societies

Citizens

Research actors

Use of and initialisation 
support for new tools, 
training for citizen 
science, citizen science 
implementation support 
for researchers, citizen 
science implementation 
support for citizens

National 
POORLY

No national support for 
citizen science. National 
recommendation exists. 
National association for 
citizen science is in the 
making.

International 
PARTIALLY

Guidelines on citizen 
science exist. Toolkits 
and literature on citizen 
science are readily 
available.
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3.3.2.6 Service area of participatory science

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Support for cooper-
ation with private, 
public or third 
sector

The service involves and supports 
actors to participate in research and 
produce research-based knowledge 
and solutions.

It also supports researchers in 
guiding, facilitating and supporting 
the cocreation of research.

It will provide training for actors and 
researchers to work together.

Local 
PARTIALLY

Research performing 
organisations promote 
cooperation with private, 
public and third sector 
organisations, either 
within their own depart-
ments or as part of their 
research services. The 
quality of these services 
varies from one organi-
sation to another, and 
different disciplines have 
different ways of using 
them.

Research and 
education support 
service providers

Open science and 
research enablers

Research actors

Learned societies

Private sector

Public sector

Third sector

Research actors

Use of and initialisation 
support for new tools, 
training for cocreation, 
cocreation support for 
researchers, cocreation 
support for other actors

National 
PARTIALLY

National guidelines on 
business cooperation 
exists. Some national 
actors offer support.

International 
PARTIALLY

The UNESCO Open 
Science Recommenda-
tion and EU-level recom-
mendations encourage 
cooperation with other 
actors. For example, 
support for IPR issues of 
collaboration is available. 
The issue is so new that 
the implications are not 
yet clear.
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3.3.2.6 Service area of participatory science

Name of the 
business service

Description of the service National/ 
Local/  
International

Explanation for the 
analysis of the status 
of the service

Service provider User Processes

Support for crowd-
sourcing

The service collects research ideas 
and problems, observations and 
other research data from citizens 
and from private, public and third 
sector organisations, and involves 
them in the interpretation and analy-
sis of the data. It provides systems 
for collecting, analysing, storing and 
preserving the data. It will design, 
organise and implement 
crowd-sourcing services.

It provides information and notifica-
tions on various phenomena and 
events. The services can be recipro-
cal: the recipient of the notification 
can add data to the service.

Local 
POORLY

Organisations have 
varying levels of tools 
and platforms for 
crowdsourcing.

Research and 
education support 
service providers

Open science and 
research enablers

Research actors

Research actors Use of and initialisation 
support for new tools, 
planning of crowdsourc-
ing, crowdsourcing of the 
definition of research 
problems, crowdsourcing 
of the collection of 
research data, crowd-
sourcing of analysis and 
interpretationn, support 
for management of 
crowdsourced materials, 
support for communica-
tion and use of results

National 
POORLY

At national level, there 
are no common opportu-
nities or tools for crowd-
sourcing.

International 
PARTIALLY

Some research areas are 
well served by tools and 
platforms, others less so.

Crowdresourcing The service supports the opening up 
of research workflows to enable 
others to provide resources to 
improve the quality and impact of 
research.

It provides tools to access and 
provide resources such as funding, 
skills and manpower for research.

Examples of services include  
Open Aire, Crowdhelix,  
Ratkaisuja tieteestä.

Local 
POORLY

It is still unclear how 
organisations would 
support the crowdre-
sourcing.

Research and 
education support 
service providers

Open science and 
research enablers

Learned societies

Research actors

Open science 
users and benefi-
ciaries

use of and initialisation 
support for new tools, 
support for opening 
workflows, training for 
crowdresourcing, com-
munication on crowdre-
sourcingNational 

POORLY
No national services or 
tools for crowd-
resourcing.

International 
PARTIALLY

In some research areas, 
progress in opening up 
workflows.

https://www.openaire.eu/
https://crowdhelix.com/
https://ratkaisujatieteesta.fi/
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3.3.3 Service paths

As an example of applying the service map to the reference archi-
tecture, descriptions of service paths have been created, espe-
cially in the areas of research data and education services. The 
descriptions illustrate which services specific groups of actor uti-
lise at different stages of the service path, what values the actors 
gain from the services and what type of a value proposition can 
be attributed to the entire service path. Two separate illustrations 
have been made for each service path: one highlights the service 
area's own services, while the other focuses on overarching ser-
vices or services in the other service areas.

3.3.3.1 Service path of actors who produce and open up research 
data

A value proposition is made to research data producers and 
openers that, through the service path, they can easily produce 
and publish research data in accordance with the FAIR principles.

REALISED VALUES

Research data 
producer

Research data producer can easily 
produce and publish research data in 
accordance with the FAIR principles.

Research data 
management 

planning support

Anonymisation and pseudonymisation

Computing services

Research method use support
Research data opening and publishing 

support and findability support

Onsite support in research data production and use

 Research data production, preparation, curation, opening and removal

Research method development, management and opening

Training for research data management

Understands and 
can make use of 

openness
Research data 
remains usable

Research work 
made easier

The quality of  
the research data 

improves

Research data  
is stored and 

preserved
Research data  
can be reused

SERVICE PATH OF PRODUCER AND OPENER OF RESEARCH DATA

Learning about 
open research data

Planning and 
producing 

research data

Adapting  
and applying 
research data

Storing  
research data

Publishing 
research data

Curation of 
research data
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REALISED VALUES

Research data 
producer

Research data producer can easily 
produce and publish research data in 
accordance with the FAIR principles.

Preregistration of 
research plan

Marketing and 
communication

Marketing and 
communication

Industrial property 
rights support

Open  
innovations

Accessibility 
support

Industrial property rights support

Open innovations

Accessibility support

Open Science and Research incentives

Legal and contract support, copyright  
and licensing support

Interoperability support

Storing

Data security

Medium-term 
storing

Digital  
preservation

Support for data protection

Support for infrastructures

Support for responsible conduct of research

Open science training

Open Science and Research counseling

Identity and access management

Understands  
and can make use  

of openness
Research data 
remains usable

Research work 
made easier

The quality of  
the research data 

improves

Research data  
is stored and 

preserved
Research data  
can be reused

SERVICE PATH OF PRODUCER AND OPENER OF RESEARCH DATA

Learning  
about open 

research data

Planning  
and producing 
research data

Adapting  
and applying 
research data

Storing  
research data

Publishing 
research data

Curation of 
research data

MyData services

Legal and contract support, copyright  
and licensing support

Interoperability support
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3.3.3.1 Service path of actors who produce and open up research data

Point in service pathway Realised values Services related particularly to research 
data and methodst

Overarching and other services

Learning about open research data The producer and opener of research 
data understands and can make use 
of openness.

Training for research data management Marketing and communication, Support for 
responsible conduct of research, Open science 
training, Open Science and Research coun-
seling, Identity and access management

Planning and producing research 
data

Research work made easier for the 
producer and opener of the research 
data,

Research data management planning sup-
port, Anonymisation and pseudonymisation, 
Computing services, Research method use 
support, Onsite support in research data 
production and use, Research data produc-
tion, preparation, curation, opening and 
removal, Research method development, 
management and opening, Training for 
research data management

Preregistration of research plan, Industrial 
property rights support, Open innovations, 
Accessibility support, Open Science and 
Research incentives, Storing, Legal and con-
tract support, copyright and licensing support, 
Interoperability support, Support for data 
protection, Support for infrastructures, Sup-
port for responsible conduct of research, Open 
science training, Open Science and Research 
counseling, Identity and access management

Adapting and applying research 
data

The quality of the producer’s and 
opener’s research data improves.

Anonymisation and pseudonymisation, 
Computing services, Research method use 
support, Onsite support in research data 
production and use, Research data produc-
tion, preparation, curation, opening and 
removal, Research method development, 
management and opening, Training for 
research data management

Industrial property rights support, Open 
innovations, Accessibility support, Open 
Science and Research incentives, Storing, Legal 
and contract support, copyright and licensing 
support, Interoperability support, Support for 
data protection, Support for infrastructures, 
Support for responsible conduct of research, 
Open science training, Open Science and 
Research counseling, Identity and access 
management

Storing research data The producer’s and opener’s research 
data is stored and preserved.

Onsite support in research data production 
and use, Research data production, prepara-
tion, curation, opening and removal, Research 
method development, management and 
opening, Training for research data manage-
ment

Data security, Storing, Medium-term storing, 
Digital preservation, Support for data protec-
tion, Support for infrastructures, Support for 
responsible conduct of research, Open science 
training, Open Science and Research coun-
seling, Identity and access management
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3.3.3.1 Service path of actors who produce and open up research data

Point in service pathway Realised values Services related particularly to research 
data and methodst

Overarching and other services

Publishing research data The producer’s and opener’s research 
data can be reused.

Research data opening and publishing 
support and findability support, Onsite 
support in research data production and use, 
Research data production, preparation, 
curation, opening and removal, Research 
method development, management and 
opening, Training for research data manage-
ment

Marketing and communication, Industrial 
property rights support, Open innovations, 
Accessibility support, Data security,  MyData 
services, Legal and contract support, copyright 
and licensing support, Interoperability support, 
Support for data protection, Support for 
infrastructures, Support for responsible 
conduct of research, Open science training, 
Open Science and Research counseling, 
Identity and access management

Curation of research data The producer’s and opener’s research 
data remains usable.

Research data opening and publishing 
support and findability support, Onsite 
support in research data production and use, 
Research data production, preparation, 
curation, opening and removal, Research 
method development, management and 
opening, Training for research data manage-
ment

Data security,  MyData services, Legal and 
contract support, copyright and licensing 
support, Interoperability support, Open 
science training, Open Science and Research 
counseling, Identity and access management
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3.3.3.2 Service path of actors who reuse research data

REALISED VALUES

Research  
data reuser

Research data reusers will understand, find and 
have access to research data, can publish new data 

and be able to verify published research.

Research method 
use support

Research data 
management 

planning support

Anonymisation 
and pseudo-
nymisation

Computing 
services

Research method 
development, 

management and 
opening

Research method 
use support

Research method 
development, 

management and 
opening

Training for 
research data 
management

Onsite support in research data production and use

Research data production, preparation, curation, opening and removal

Understands  
and can make use 

of openness

Can access  
the research data  

they need

Responsible conduct of 
research and can adapt research 

data that is suitable for the 
intended purpose

Research data  
is stored and 

preserved
Research data  
can be reused

SERVICE PATH OF RESEARCH DATA REUSER

Learning about 
open research data

Searching for  
and accessing 
research data

Adapting and 
applying  

research data
Analysing 

research data
Storing research 

data
Publishing 

research data
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REALISED VALUES

Research  
data reuser

Research data reusers will understand, find and 
have access to research data, can publish new data 

and be able to verify published research.

Legal and 
contract support, 

copyright and 
licensing support

Interoperability 
support

Support for 
infrastructures Storing

Medi-
um-term 
storing

Marketing 
and 

communi-
cation

Legal and 
contract support, 

copyright and 
licensing support

Marketing and 
communica-

tion

Data security Digital 
preservation

Industrial 
property rights 

support
Open 

innovations

Support for data protection

Open science training

Open Science and Research counseling

Support for responsible conduct of research

Identity and access management

Understands  
and can make use 

of openness

Can access the 
research data  

they need

Responsible conduct of 
research and can adapt 

research data that is suitable 
for the intended purpose

Research data is 
stored and 
preserved

Research data  
can be reused

SERVICE PATH OF RESEARCH DATA REUSER

Learning about 
open research 

data

Searching for 
and accessing 
research data

Adapting and 
applying 

research data
Analysing 

research data
Storing  

research data
Publishing  

research data

A value proposition is made to research data reusers that they 
will understand, find and have access to research data, can 
publish new data and be able to verify published research.
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3.3.3.2 Service path of actors who reuse research data

Point in service pathway Realised values Services related particularly to 
research data and methodst

Overarching and other services

Learning about open research data Reuser of research data understands 
and can make use of openness.

Training for research data management Marketing and communication, Open science 
training, Open Science and Research coun-
seling, Support for responsible conduct of 
research, Identity and access management

Searching for and accessing re-
search data

Reuser can access the research data 
they need.

Research method use support, Onsite 
support in research data production and 
use, Research data production, prepara-
tion, curation, opening and removal

Legal and contract support, copyright and 
licensing support, Support for data protec-
tion, Open science training, Open Science 
and Research counseling, Support for re-
sponsible conduct of research, Identity and 
access management

Adapting and applying research 
data

The reuser can adapt research data that 
is suitable for the intended purpose in 
accordance with the responsible conduct 
of research.

Research data management planning 
support, Anonymisation and pseudony-
misation, Onsite support in research 
data production and use, Research data 
production, preparation, curation, 
opening and removal

Interoperability support, Support for data 
protection, Open science training, Open 
Science and Research counseling, Support for 
responsible conduct of research, Identity and 
access management

Analysing research data The reuser can adapt research data that 
is suitable for the intended purpose in 
accordance with the responsible conduct 
of research.

Research method use support, Comput-
ing services, Onsite support in research 
data production and use, Research data 
production, preparation, curation, 
opening and removal

Support for infrastructures, Data security, 
Support for data protection, Open science 
training, Open Science and Research coun-
seling, Support for responsible conduct of 
research, Identity and access management

Storing research data Research data of the reuser is stored 
and preserved.

Onsite support in research data produc-
tion and use, Research data production, 
preparation, curation, opening and 
removal

Storing, Medium-term storing, Digital preser-
vation, Data security, Support for data 
protection, Open science training, Open 
Science and Research counseling, Support for 
responsible conduct of research, Identity and 
access management

Publishing research data The reuser’s research data can be 
reused.

Research method development, man-
agement and opening, Research data 
opening and publishing support and 
findability support, Onsite support in 
research data production and use, 
Research data production, preparation, 
curation, opening and removal

Marketing and communication, Legal and 
contract support, copyright and licensing 
support, Industrial property rights support, 
Open innovations, Support for data protec-
tion, Open science training, Open Science 
and Research counseling, Support for re-
sponsible conduct of research, Identity and 
access management
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3.3.3.3 Service path of research support personnel

A value proposition is made to research support personnel that 
they will be able to support the implementation of a good data 
management practice throughout the lifecycle of the data.

REALISED VALUES

Research  
support personnel

Research support personnel will be able to support 
the implementation of a good data management 

practice throughout the lifecycle of the data.

National research 
data management 

coordination

National research data  
management coordination

System development for 
data and methods

Research data production, 
preparation, curation, 
opening and removal

Training for 
support service 

experts

Anonymisation 
and pseudo-
nymisation

Continuously  
develop their  

professional skills

Support for producing 
and cocreating  

educational resources

Confidence and 
competence is 
strengthened

Customer work  
is smooth and 

efficient
Research data  
is preserved

SERVICE PATH OF RESEARCH SUPPORT PERSONNEL

Acquiring and maintaining expertise
Producing support-
ing and educational 

resources

Interaction 
and  

networking
Customer work Processing of 

research data



140

OPEN SCIENCE AND RESEARCH REFERENCE ARCHITECTURE

REALISED VALUES

Research  
support personnel

Research support personnel will be able to support 
the implementation of a good data management 

practice throughout the lifecycle of the data.

Open Science 
and Research 

counseling

Steering, 
cooperation and 

support,
Support for data protection Marketing and 

communication

Accessibility support Medium-term 
storing

Digital  
preservation

Data security
Support for 
responsible  
conduct of  
research

Continuously  
develop their  

professional skills

Support for producing 
and cocreating  

educational resources

Confidence and 
competence is 
strengthened

Customer work  
is smooth  

and efficient
Research data  
is preserved

SERVICE PATH OF RESEARCH SUPPORT PERSONNEL

Acquiring and  
maintaining expertise

Producing  
supporting and 

educational 
resources

Interaction and 
networking Customer work Processing of 

research data

Open Science and Research funding and resourcing

Open Science and Research incentives

Interoperability support

Identiteetin ja pääsynhallinta

Support for infrastructures
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3.3.3.3 Service path of research support personnel

Point in service pathway Realised values Services related particularly to 
research data and methodst

Overarching and other services

Acquiring and maintaining 
expertise

Research support personnel continuous-
ly develop their professional skills.

Training for support service experts, 
Anonymisation and pseudonymisation, 
National research data management 
coordination

Data security, Support for responsible conduct of 
research, Support for data protection, Open 
Science and Research funding and resourcing, 
Open Science and Research incentives, Interopera-
bility support, Identity and access management, 
Support for infrastructures

Producing supporting and 
educational resources

Research support personnel receive 
support for producing and cocreating 
educational resources.

National research data management 
coordination

Open Science and Research funding and resourc-
ing, Open Science and Research incentives, Inter-
operability support, Identity and access manage-
ment, Support for infrastructures

Interaction and networking Confidence and competence of the 
research support personnel is strength-
ened.

Open Science and Research counseling, Steering, 
cooperation and support, Open Science and 
Research funding and resourcing, Open Science 
and Research incentives, Interoperability support, 
Identity and access management, Support for 
infrastructures

Customer work The research support personnel's 
customer work is smooth and efficient

Research data production, preparation, 
curation, opening and removal, System 
development for data and methods

Accessibility support, Marketing and communica-
tion, Open Science and Research funding and 
resourcing, Open Science and Research incentives, 
Interoperability support, Identity and access 
management, Support for infrastructures

Processing of research data The research support personnel can 
ensure that the research material is 
preserved.

Medium-term storing, Digital preservation, Open 
Science and Research funding and resourcing, 
Open Science and Research incentives, Interopera-
bility support, Identity and access management, 
Support for infrastructures
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3.3.3.4 Service path for students and thesis writers

Students and thesis writers are promised that they can utilise 
open education as part of their studies.

Opportunities for  
open education are 

discovered
Learn more Can certify  

learning
Can apply  
learning

REALISED VALUES

Student and  
thesis writer

Student can utilise  
open education as part  

of their studies

Recognition of  
prior learning

Open educa-
tional platforms

Teacher  
and learner 
networking 

support

Evaluation of 
learning Open badges

Publishing of  
and support for 

educational 
resources and 

products of 
learning

Findability of and 
registration to open 

education

Use and 
findability of 

open education-
al resources

Teaching open 
to everyone Recognition of prior learning

SERVICE PATH OF STUDENT AND THESIS WRITER

SERVICES OFFERED

Searching Studying Recognition of learning Use of learning
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REALISED VALUES

Student and  
thesis writer

Student can utilise  
open education as part  

of their studies

MyData services

MyData servicesData security  Data security

Information 
retrieval support

Support for responsible  
conduct of research

Marketing and 
communication

Identity  
and access  

management

Identity  
and access 

management

Research  
writing support

Open Science 
and Research 

counseling
Storing Storing Storing

Opportunities for  
open education  
are discovered

Learn more Can certify  
learning

Can apply  
learning

SERVICE PATH OF STUDENT AND THESIS WRITER

SERVICES OFFERED

Searching Studying Recognition  
of learning Use of learning

3.3.3.4 Service path for students and thesis writers

Point in 
service 
pathway

Realised values Services related particu-
larly to education and 
educational resources

Overarching and other 
services

Searching 
opportunities 
for education

Opportunities for open 
education are discovered by 
students and thesis writers.

Recognition of prior learn-
ing, Findability of and 
registration to open educa-
tion

MyData services, Marketing 
and communication, Data 
security, Identity and access 
management

Studying The student and the thesis 
writer learn more.

Open educational platforms, 
Teacher and learner net-
working support, Use and 
findability of open educa-
tional resources, Teaching 
open to everyone

Open Science and Research 
counseling, Storing, Data 
security, Identity and access 
management, Information 
retrieval support, Research 
writing support, Support for 
responsible conduct of 
research

Recognition of 
learning

The student and the thesis 
writer can certify their 
learning.

Evaluation of learning, Open 
badges, Recognition of prior 
learning

Storing

Use of learning The student and the thesis 
writer can apply their 
learning.

Publishing of and support 
for educational resources 
and products of learning

Storing,  MyData services
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3.3.3.5 Service path for open learner

An open learner is promised that they can increase their compe-
tence in any life situation.

REALISED VALUES

Open learner
Learner can increase their 

competence in any life 
situation

Findability of  
and registration  

to open education

Evaluation  
of learning

Recognition  
of prior learning

Use and 
findability of 

open educational 
resources

Teacher and learner networking support

Science  
education

Open  
educational 
platforms

Teaching  
open to  

everyone

Publishing of and 
support for 
educational 

resources and 
products of 

learning

Open  
badges

Opportunities for  
open education  
are discovered

Learn more Can certify  
learning

Can apply  
learning

OPEN LEARNER SERVICE PATH

SERVICES OFFERED AT DIFFERENT POINTS OF THE PATH

Searching Studying Recognition of learning
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REALISED VALUES

Open learner
Learner can increase their 

competence in any life 
situation

MyData 
services MyData servicesStoring Storing

Data security Data security

Marketing and 
communication

Identity  
and access 

management

Identity  
and access 

management
Information 

retrieval support

Opportunities  
for open education  

are discovered
Learn more Can certify  

learning
Can apply  
learning

OPEN LEARNER SERVICE PATH

SERVICES OFFERED AT DIFFERENT POINTS OF THE PATH

Searching Studying Recognition of learning

3.3.3.5 Service path for open learner

Point in service 
pathway

Realised values Services related particu-
larly to education and 
educational resources

Overarching and other 
services

Searching 
opportunities for 
education

Opportunities for open 
education are discovered by 
the learner.

Findability of and registra-
tion to open education

MyData services, Marketing 
and communication, Data 
security, Identity and access 
management

Studying The learner learns more. Open educational plat-
forms, Teaching open to 
everyone, Use and findabili-
ty of open educational 
resources, Science educa-
tion, Teacher and learner 
networking support

Storing, Identity and access 
management, Data security, 
Information retrieval 
support

Recognition of 
learning

The learner can certify and 
apply their learning.

Publishing of and support 
for educational resources 
and products of learning, 
Open badges, Recognition 
of prior learning, Evaluation 
of learning

Storing,  MyData services
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3.3.3.6 Service path for educational resource authors

Authors of educational resources are promised that they can 
produce high-quality educational resources and publish them 
efficiently and in a way that builds merit.

REALISED VALUES

Educational 
resource author

Author of educational resources can 
produce high-quality educational 

resources and publish them efficiently 
and in a way that builds merit.

Open 
educational 
platforms

Educational 
resources 
metadata 
support

Educational  
resources lifecycle 

management

Open 
educational 
platforms

Open 
educational 
platforms

Learner 
analytics 
support

Pedagogical 
support

Publishing of 
and support for 

educational 
resources and 

products of 
learning

Education exports

Use and 
findability  
of open 

educational 
resources

Creation  
of open 

educational 
resources

Open  
badges

Ensuring the 
quality of 

educational 
resources

Open  
badges

Is supported  
and incentivised

Receives  
support  

and tools

Quality of  
educational resource  

is improved

Educational resources  
produced by the author gain 
visibility and are discovered

Educational 
resources  
up-to-date

SERVICE PATH OF EDUCATIONAL RESOURCE AUTHOR

SERVICES OFFERED AT DIFFERENT POINTS OF THE PATH

Planning stage Stage of creating  
the educational resource

Stage of publishing  
the educational resource

Stage of updating the 
educational resource
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REALISED VALUES

Educational 
resource author

Author of educational resources can 
produce high-quality educational 

resources and publish them efficiently 
and in a way that builds merit.

Open 
Science and 

Research 
funding and 
resourcing

Accessibility 
support StoringAccessibility 

support
Accessibility 

support Storing

Open 
Science and 

Research 
incentives

Marketing 
and 

communica-
tion

Legal and contract support, 
copyright and licensing 

support

Support  
for data 

protection
Storing

Accessibility 
support

Medium- 
term storing

Is supported  
and incentivised

Receives  
support and  

tools

Quality of educa-
tional resource  

is improved

Educational resources  
produced by the author gain 
visibility and are discovered

Educational 
resources  
up-to-date

SERVICE PATH OF EDUCATIONAL RESOURCE AUTHOR

SERVICES OFFERED AT DIFFERENT POINTS OF THE PATH

Planning stage Stage of creating the 
educational resource

Stage of publishing the 
educational resource

Stage of updating the 
educational resource

3.3.3.6 Service path for educational resource authors

Point in service 
pathway

Realised values Services related particu-
larly to education and 
educational resources

Overarching and other 
services

Planning the 
educational 
resource

The author of the 
educational resource is 
supported and incentiv-
ised.

Open educational platforms, 
Use and findability of open 
educational resources, 
Learner analytics support, 
Open badges

Open Science and Research 
funding and resourcing, 
Support for data protection, 
Open Science and Research 
incentives, Accessibility 
support, Legal and contract 
support, copyright and 
licensing support

Creating the 
educational 
resource

The author of the 
educational resource 
receives support and 
tools and the quality of 
their educational 
resource is improved.

Open educational platforms, 
Creation of open education-
al resources, Pedagogical 
support, Ensuring the quality 
of educational resources

Accessibility support, Storing

Publishing the 
educational 
resource

Educational resources 
produced by the author 
themselves  gain 
visibility and are 
discovered.

Open educational platforms, 
Educational resources 
metadata support, Publish-
ing of and support for 
educational resources and 
products of learning, Open 
badges, Education exports

Accessibility support, Storing, 
Medium-term storing, Market-
ing and communication

Updating the 
educational 
resource

Educational resources 
of the author remain 
up-to-date.

Educational resources 
lifecycle management

Accessibility support, Storing
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3.3.3.7 Service path for teachers

The teacher is promised that they will be supported to implement versatile and reliable 
open education in cooperation.

REALISED VALUES

Teacher
Service path supports the teacher to 

implement versatile and reliable open 
education in cooperation.

Use and findability of 
open educational 

resources
Accessibility support Open badges

Pedagogical support

Learner analytics 
support

Open educational 
platforms

Teacher and learner networking support

Creation of  
open educational 

resources

Open educational 
platforms

Ensuring the quality 
of educational 

resources

Evaluation of learning

Receives support for  
implementing teaching that is 
pedagogically of high quality

Receives tools and  
environments to support  

accessible open education

TEACHER PATH

SERVICES OFFERED AT DIFFERENT POINTS OF THE PATH

Planning stage Teaching
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REALISED VALUES

Teacher
Service path supports the teacher to 

implement versatile and reliable open 
education in cooperation.

Support for data 
protection

Support for data 
protection

Accessibility  
support

Open science 
training

Medium-term  
storing

Legal and contract support, copyright and 
licensing support

Accessibility  
support

Support for responsi-
ble conduct of 

research
Storing

Receives support for  
implementing teaching that is 
pedagogically of high quality

Receives tools and environ-
ments to support accessible 

open education

TEACHER PATH

SERVICES OFFERED AT DIFFERENT POINTS OF THE PATH

Planning stage Teaching

3.3.3.7 Service path for teachers

Point in service 
pathway

Realised values Services related particu-
larly to education and 
educational resources

Overarching and other 
services

Planning The teacher receives 
support for implementing 
teaching that is pedagogi-
cally of high quality.

Use and findability of open 
educational resources, 
Creation of open education-
al resources, Pedagogical 
support, Open educational 
platforms, Learner analytics 
support, Ensuring the 
quality of educational 
resources, Teacher and 
learner networking support

Support for data protection, 
Accessibility support, Open 
science training, Support for 
responsible conduct of 
research, Legal and contract 
support, copyright and 
licensing support

Teaching The teacher receives tools 
and environments to 
support accessible open 
education.

Pedagogical support, Open 
badges, Evaluation of 
learning, Open educational 
platforms

Support for data protection, 
Accessibility support, 
Storing, Medium-term 
storing
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4 GLOSSARIES USED
The reference architecture also contains key vocabulary for 
open science and research. The main glossary document for the 
reference architecture is the Research Management Vocabulary. 
Additionally, the architecture is supported by the OKSA Glossary 
of Education (in Finnish), which is observed and utilised wherever 
possible. Furthermore, the open science glossary of the Helsinki 
Term Bank for the Arts and Sciences (in Finnish), updated between 
2023 and 2024 by the Open Science Terms working group, as well 
as the Open Science and Research Policy Tool intended to be 
completed in 2024, will be used as support in the future.

https://sanastot.suomi.fi/en/terminology/3bdbcac2-e57f-49c1-b104-e37eff042834
http://urn.fi/URN:ISBN:978-952-263-908-0
http://urn.fi/URN:ISBN:978-952-263-908-0
https://tieteentermipankki.fi/wiki/Luokka:Avoin_tiede
https://tieteentermipankki.fi/wiki/Luokka:Avoin_tiede
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