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name type roadmap 
entry (y)

operation 
START (y)

legal  
status (y)

construction 
costs (M€)

operation 
costs (m€/y)

full name

EU-SOLARIS European Solar Research Infrastructure 
for Concentrated Solar Power

distributed 2010 2020* 6 0.2

IFMIF-DONES International Fusion Materials Irradiation Facility -  
DEMO Oriented NEutron Source

single-sited 2018 2029* 420 50

MYRRHA Multi-purpose hYbrid Research Reactor 
for High-tech Applications

single-sited 2010 2027* 1.352 74

WindScanner European WindScanner Facility distributed 2010 2021* 6.1 2

ACTRIS Aerosols, Clouds and Trace gases Research Infrastructure distributed 2016 2025* 190 50

DANUBIUS-RI International Centre for Advanced 
Studies on River-Sea Systems

distributed 2016 2022* 222 28

DiSSCo Distributed System of Scientific Collections distributed 2018 2025* 69.4 12.1

eLTER Integrated European Long-Term Ecosystem, critical zone 
and socio-ecological system Research Infrastructure

distributed 2018 2026* 94 35

AnaEE Infrastructure for Analysis and Experimentation on Ecosystems distributed ERIC Step1, 2018 2010 2019* 1.1 0.8

EMPHASIS European Infrastructure for Multi-scale 
Plant Phenomics and Simulation

distributed 2016 2021* 73 3.6

EU-IBISBA Industrial Biotechnology Innovation and 
Synthetic Biology Accelerator

distributed 2018 2025* 11 65.1

ISBE Infrastructure for System Biology Europe distributed 2010 2019* 10 5.2

METROFOOD-RI Infrastructure for promoting Metrology in Food and Nutrition distributed 2018 2019* 78.8 31

MIRRI Microbial Resource Research Infrastructure distributed 2010 2021* 0.8 0.7

EST European Solar Telescope single-sited 2016 2029* 200 12

KM3NeT 2.0 KM3 Neutrino Telescope 2.0 distributed 2016 2020* 151 3

E-RIHS European Research Infrastructure for Heritage Science distributed 2016 2025* 20 5

EHRI European Holocaust Research Infrastructure distributed 2018 2022* 0.8 2

NA=Not Available

*expected
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concept 
development
concept screening, 
consortium formation, 
access policy and funding 
concept, scientific and 
project leadership

preparation
Preparatory Phase, 
business & construction 
plan, political and financial 
support secured, data 
policy & data management, 
cost book plan, legal 
entity identification

operation
frontier research results, 
services to scientific 
community, outreach, 
continuous upgrade 
of instrumentation and 
methods, political and 
financial support for 
long-term operation

design
design study, business 

case, political and financial 
support obtained, common 

access policy, top-level 
breakdown of costs, 

governance and HR policy

implementation
site construction and 

deployment of organisation 
and legal entity, recruitment, 

IPR & innovation policies, 
operation and upgrade plan, 
secure funding for operation

termination
e.g. dissolution, 

dismantling of facilities 
and resurrection of 
site, reuse, merger 

of operation and 
organisation, or 
major upgrade
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PART2
LANDSCAPE ANALYSIS - SECTION1

SOCIAL & CULTURAL 
INNOVATION
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Research Infrastructures that support research 
across and within the Social & Cultural Innovation 
domain are among the first known infrastructures: 
libraries, museums and archives are the most obvious 
examples of this legacy. In today’s digital age, 
Research Infrastructures in the Social Sciences and 
Humanities (SSH) enhance research into the historical, 
social, economic, political and cultural contexts of the 
European Union, providing data and knowledge to 
support its strategies. 

The data collected and provided by SCI 

RIs contribute to research that offers new 

insights into Europe’s cultural heritage, its 

creative industries, education, health and 

well-being of its citizens, as well as the 

workings of social and economic policies 

and societal trends in and across Europe. 

These insights are fundamental to under-

stand European society and to answer to 

emerging challenges moving forward.

Data from social sciences and structures 

that create, collect, assemble and curate 

such relevant data are fundamental to the 

further development of the social science 

research community of Europe. The statis-

tical literacy and research potential of the 

next generation of social scientists is nur-

tured using the resources of networked so-

cial science data archives and cross-nation-

al surveys. The research outputs of Europe’s 

social scientists have impact on Europe’s 

politics and map the social and economic 

conditions of the continent. Developing bet-

ter measures of well-being and progress is 

supported, at the international level, by the 

Organisation for Economic Cooperation and 

Development (OECD), the Global Science 

Forum (GSF) and the European Commission 

(EC), with important contributions arising 

from the social sciences.

Public statistics, major scientific surveys, man-

agement data and data from opinion polls 

represent essential sources of knowledge for 

the social sciences. The development of Eu-

ropean indicators on society via longitudinal 

surveys is a challenging goal to provide a key 

instrument for constructing Europe.

Research in the humanities provides a 

better understanding of our society, both 

diachronically through historical research 

to answer questions of how we become 

what we are – by which mechanisms was 

this driven – and how we can elaborate this 

knowledge for shaping the future devel-

opment of our society; and synchronically 

by monitoring the media to detect what is 

currently happening in our society – how 

we react to the major challenges – how 

societal challenges beside us can be ad-

dressed. There is economic impact from 

this knowledge, as well as a solid base for 

developing politics and society at large. The 

increased availability of digital resources in 

the humanities, and the development of ad-

vanced digital methods for research, have 

prompted remarkable changes in the scale 

and scope of research in these disciplines. 

In the area of the humanities, collaboration 

between the RIs and the GLAM sector – 

galleries, libraries, archives and museums – 

will lead to an enhanced impact on culture 

and society.

Future surveys of the impact of SSH research 

and RIs will make use of the Social Impact 

Open Repository (SIOR)1 allowing research-

ers to upload qualitative and quantitative tes-

timonies of the social impact of their research, 

making use of specific indicators2. This sys-

tem also enables funding agencies and cit-

izens to monitor the way in which research 

impacts society positively, for instance 

through the reduction of early school leav-

ing. It shows especially the directions of in-

novation in SSH research are going and how 

these are integrating with other sciences. 

The availability of this information will also 

provide guidelines for SSH research groups 

and projects to increase political and social 

impact, as well as a body of evidence to 

demonstrate the results.

The SSH target community is substan-

tial: according to available data, SSH area 

accounts for over 40% of the students in 

Europe. Eurostat3  reports that 34% of the 

students are in social sciences – including 

journalism, business and law – and 11% in 

arts and humanities. The ISSC World Social 

Science Report 2016 estimates that more 

than 30% of the researchers in the higher 

education system are in SSH disciplines, 

however with substantial variation among 

countries. This accounts for more than 

500.000 researchers employed – Full Time 

Equivalent (FTE) – in higher education in the 

European Union. In contrast, the spending 

for SSH is substantially lower than 30% of 

the overall research spending and often 

lower than 20% in many countries, accord-

ing to figures given in the same report4.

3. 
Eurostat – Tertiary education statistics 
http://ec.europa.eu/eurostat/statistics-explained/index.
php/Tertiary_education_statistics#Fields_of_study:

4. 
ISSC World Social Science Report 2016 
http unesdocunescoorg i ages epdf

1. 
Social Impact Open Repository 
http://sior.ub.edu/jspui/

2. 
Social impact: Europe must fund social sciences. Flecha 
R., Soler-Gallart M., Sordé T. – Nature, 2015, Vol. 528 
(7581): 193. 
http nature co articles d

SOCIAL & CULTURAL INNOVATION
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EMERGING DRIVERS

Big data
The speed and versatility of electronic communication and the 

growth of digital media and tools, as well as their accessibility, is un-

derlying the success of the five ESFRI Landmarks in the SCI domain. 

From large-scale databases to virtual museums, the tools that these 

developments have fostered are changing the way in which research 

is carried out. From the old model of theorise/hypothesise/col-

lect data test refine conclude  scientific enquiry has now become 

much more data-driven and, at the same time, more theory- and  

method-dependent. The ability to rapidly access large bodies of 

texts in different languages, to examine music archives, to compare 

three-dimensional images, to analyse census and survey data from 

around the world provides research possibilities that were inconceiv-

able 20 years ago and redefine Social Sciences and Humanities re-

search.

The term Big Data started to be used to describe assemblages of 

data – data files, datasets, databases or data streams – that, in terms 

of their volume, their variety, and the velocity of creation, pose se-

vere challenges for many conventional analytical and computational 

methods in SSH. Such data may be generated by machines through 

the operation of sensing and imaging devices – e.g. Radio-Frequen-

cy Identifiers, imaging equipment; by robotic analysis – e.g. genome 

wide scans; by social media interactions – e.g. Twitter feeds; mass-re-

cordings of video magnetic tapes – e.g. video cassettes from last cen-

turies art projects; or from the recording of administrative processes 

– e.g. hospital records, tax and benefit claims. In 2012, digital content 

grew to over 2.8 Zettabytes (ZB, 1021 bytes) to 8.5 ZB by 20155. Big 

Data technologies, tools, and services that turn this information over-

load into information gains are the next opportunity for competitive 

advantage, and Language Technology (LT) is a core Big Data tech-

nology. Growth in the volume and variety of data is mostly due to the 

accumulation of unstructured text data; in fact, up to 80% of all data 

is unstructured text data6. Moreover, the translation technology seg-

ment will continue to dominate the European LT market. RIs in LT are 

indispensable in breaking new ground. A common characteristic of 

Big Data in SSH is that they have significant research value in terms of 

the information contained either in its own right or when linked to oth-

er data sources. They can, for example, be used to extract information 

about preferences, or undiscovered relations between people, and 

therefore provide important snapshots of human activities and orien-

tations. When data are collected over time, such collections will also 

contain information about how culture and society develop.

While data types are many and varied, their value for research relates 

to the depth of their content and the extent of their coverage and the 

possibility to link data from different sources, which in turn is a func-

tion of the processes by which such data are generated. For exam-

ple, supermarket store card data derived from specific and self-se-

lecting customers who shop at particular stores and feel motivated 

to use a store card to gain a loyalty bonus. With data from millions of 

shoppers, in particular when linked to social surveys or administrative 

sources, the information generated can be used to explore dietary 

patterns and to relate these information to geographical indicators 

of social deprivation. Data generated by social media interactions 

can be used to gauge the mood of users, their political affiliations, 

or to document popular interpretations of significant events – e.g. 

migration, riots, and virus outbreaks. Biosocial data, such as a ge-

nome-wide scan linked to longitudinal life course survey data, repre-

sent a special form of Big Data, with the potential to demonstrate the 

links between our health, well-being and lifestyles. These data are 

evidence bases as well as indicators of the effects of public policies. 

Before the research value of Big Data for SSH can be realised, three 

important conditions must be met. First, the data must be acces-

sible for research purposes, often through their availability, digital-

isation and normalisation; second, the best possible metadata and 

methods need to be used to extract and interpret the information; 

and third, there should be clarity about how the data have been 

generated. While the first condition seems obvious to researchers, 

data holders may place restrictive conditions on research when in-

dividual-related data or commercial interests are involved. In addi-

tion, linking data from different sources substantially increases their 

scientific potential but raises many practical issues to be addressed: 

technical connected to data integration, and legal related to data 

protection.

5.  
The Forum for Europe’s Language Technology Industry 
https lt innovate org sites default files Ipresentation uropean ata
Forum100413_0.pdf

. 
Unstructured Data and the 80 Percent Rule 
http://breakthroughanalysis.com/2008/08/01/unstructured-data-and-the-80-percent-rule/
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New means for communicating and 
disseminating research
The mechanism for dissemination of research results emerges as one 

of the most important predictors of extra-academic impact. Open Ac-

cess has gained momentum with the involvement of Governments 

from different countries and the support of funding agencies for re-

search in order to create a strong Open Access Landscape in Europe.

Open Access is just one component of Open Science – the move-

ment to give access to data, research and publications and open up 

the whole research cycle for participation and collaboration. Initiatives 

such as the European Open Science Cloud (EOSC)7, or the Open Ac-

cess mandate that goes along with the Horizon 2020 Framework8, are 

strong messages to the whole scientific community. Yet, the devel-

opment of Open Access for publications in SSH seems to lag behind 

other scientific disciplines. For example, the Directory of Open Access 

Journals  indicates that only 41% of the journals9 – representing 23% of 

the articles – belong to the SSH area. One of the reasons explaining 

this divergence could be that a large part of the scientific production in 

SSH disciplines is published in books and not journals. Even if quanti-

tative social research is often coming closer to other sciences in terms 

of methodological approaches, books still play an important role in the 

dissemination of knowledge for those disciplines. Open Access for ac-

ademic books in SSH develops under different conditions than those 

we know for articles in the natural or hard sciences. The challenges 

are different in technical and economic terms as well as in usage, and 

there are many initiatives in different European countries, by the pub-

lishers, the libraries or the scientific communities themselves, which 

need to be better coordinated in the future.

The dissemination is increasingly not limited to the publications but to 

the data underlying publications. The request to make primary sourc-

es of SSH data available is increasing, both from funding agencies and 

publishers. This trend in open science not just for publications, but for 

data as well, requires new and enhanced capabilities to store and ac-

cess different type of data in the future.

The EOSC aspires to become the European stakeholder-driven in-

frastructure for science and innovation. It will not only be a data re-

pository, but will also comprise technical elements of connectivity, 

hardware, repositories, data formats and Application Programming 

Interfaces (APIs) and it will offer access to a wide range of user-ori-

ented services, data-management, associated HPC analytics envi-

ronments, stewardship services and, notably, expertise. 

New forms of interdisciplinarity
Recently there has been an increase in the value and practice of inter-

disciplinary SSH research.

INTERNAL INTERDISCIPLINARITY. The traditional fragmentation of the 

area is being overcome: social sciences and humanities makes way for 

promising interactions. Disciplinary boundaries are gradually fading to 

make room for integrative and transversal research methods concern-

ing the entire field of Social Sciences and Humanities. On the one hand, 

a large body of digitised texts allows Humanities to use quantitative 

methods that were previously confined to the Social Sciences. On the 

other hand, a linguistic turn within the Social Sciences, makes room for 

new types of discourse and conversation analysis. Media Studies, which 

connect the Social Sciences and Humanities, are an eloquent example 

of that evolution. In particular, the scientific study of the web, which has 

become an integrated part of society, culture, business, and politics, is 

a burgeoning field of research activity, with enormous potential for con-

tributing to societal challenges related to the evolution of communica-

tion, solidarity or security issues.

EXTERNAL INTERDISCIPLINARITY. The increase of the interaction 

between SSH and other sciences is one of the most salient features 

of the recent period. There is now a more acute perception that many 

causal chains that are the object of natural sciences have their de-

terminants in human action and behaviour. To cite just one example, 

the extraction of oil from bituminous sands and shales in Canada is 

expected to move every year more than two times the total mass 

of annual river sediments in the whole world. While the environ-

mental impact of such extraction can be estimated by natural sci-

ences, it requires the social sciences to analyse and understand the 

decision-making processes that lead to or can avoid such massive 

changes in the environment. This change has been accentuated by 

recent developments in the way of managing science. Horizon 2020, 

which is not structured by disciplinary fields, but by societal chal-

lenges – e.g. health and well-being, climate changes – is the para-

digmatic example of this transformation of the science system in Eu-

rope. This new approach poses the question of hybrid infrastructures, 

aggregating data arising from different domains or, alternatively, new 

forms of collaboration and interchange between existing infrastruc-

tures. A good example of this hybridization is provided by the ESFRI 
Project E-RIHS (European Research Infrastructure for Heritage Sci-

ence) which combines material science methods with interpretative 

schemes of history of art to rejuvenate the field of heritage studies.

7.  
European Open Science Cloud 
https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud

8. 
H2020 Programme Guidelines to the Rules on Open Access to Scientific Publications and 
Open Access to Research Data in Horizon 2020  
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/
h2020-hi-oa-pilot-guide_en.pdf

9. 
Directory of Open Access Journals 
https://doaj.org/
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!   CURRENT STATUS
The digital aspect of the currently most 

prominent ESFRI Landmarks and ESFRI Proj-

ects is outlined below to testify the progress 

in the use of digital techniques throughout 

SSH research methodologies.

Scientific databases are a crucial part of the 

pan-European infrastructures and more gener-

ally in the global science system. Effective ac-

cess to research data, in a responsible and effi-

cient manner, is required to take full advantage 

of the data and the possibilities offered by the 

rapidly evolving digital technology. Accessibili-

ty to research data is an important condition for 

maximising the research potential of new digital 

technologies and networks. An open and dem-

ocratic access policy not only provides scientific 

advantages to the whole academic communi-

ty, it also provides greater returns from public 

investments in research activities.

The ESFRI Landmark CESSDA ERIC (Consor-

tium of European Social Science Data Archives) 

is a distributed Research Infrastructure that 

provides and facilitates researchers’ access to 

high quality social science data and supports 

their use of this data. The CESSDA Work Plan 

2017 informs about significant improvements 

in information retrieval across the range of rel-

evant service providers and other sources. In 

this regard, the CESSDA Product and Service 

Catalogue (PaSC) will be made fully opera-

tional in 2018, and a new retrieval tool is under 

development. Other improvements are in the 

areas of metadata management, technical 

architecture, PID policy, and outreach to new 

scientific cohorts through workshops on data 

discovery, collaborative data management, 

etcetera. CESSDA does not disseminate data 

itself, it coordinates the activities of the national 

data service providers across Europe. In total 

it holds, curates and provides access to sev-

eral thousands of separate data collections, 

supporting a European-wide user community. 

CESSDA operates within a global data envi-

ronment, with reciprocal data access arrange-

ments and agreements established with other 

data holding organisations worldwide.

The ESFRI Landmark ESS ERIC (European 

Social Survey) is an academically driven long-

term pan-European survey designed to chart 

and explain the interaction between Europe’s 

changing institutions and the attitudes, beliefs 

and behaviour patterns of its diverse popula-

tions. ESS recently announced 100k registered 

users. The ERIC updated its Multilevel Data re-

source in June 2017. Italy, Slovakia and Spain 

were the final countries to confirm that they will 

take part in Round 8 (2016/17) of the European 

Social Survey alongside 21 other European 

countries. ESS has a broad scientific network 

and is widely used for academic publications: 

109.063 users were registered by the end of 

August 2017; 76.677 users have downloaded 

ESS data from all over the world by end of 

August 2017. Bibliometric data from a google 

scholar analysis shows 3.140 ESS publications 

and citations based on ESS data recorded in 

the period 2003-2015; 2.821 outputs and pub-

lications are registered in the ESS online bibli-

ography as of 5 September 201710. In addition, 

HypeStat11  states: europeansocialsurvey.org 

receives about 650 unique visitors and 2.210 

(3.40 per visitor) page views per day.

The ESFRI Landmark SHARE ERIC (Survey of 

Health, Ageing and Retirement in Europe) is 

the upgrade into a long-term Research Infra-

structure of a multidisciplinary and cross-na-

tional panel database of micro data on health, 

socio-economic status and social and family 

networks of about 110.000 Europeans aged 50 

or over. SHARE covers 27 European countries 

and Israel. The main data collection of Wave 7 

is under way in all these countries. As the larg-

est pan-European Social Science Panel Study, 

SHARE broke a new country record – there 

have never been more countries in one wave. 

6.400 SHARE users were recorded in February 

2017. Furthermore, new country teams in Ro-

mania, Cyprus and Slovakia were established 

between 2016 and 2017. SHARE had more than 

7.000 users by July 2017. Overall 1.836 publica-

tions were produced with SHARE data, 815 

were peer reviewed articles12.

The ESFRI Landmark CLARIN ERIC (Common 

Language Resources and Technology Infra-

structure) provides easy and sustainable access 

to digital language data – in written, spoken, 

video or multimodal form – and advanced tools 

to discover, explore, exploit, annotate, analyse 

or combine them, wherever they are located. 

In 2018, CLARIN has 20 Members, two Observ-

ers and one third country institution (Carnegie 

Mellon University, USA). CLARIN has a global 

vision, although the focussed user community 

is European (EU and Associated States). In 2018, 

CLARIN has more than 40 centres and more 

than 160 institutes. Europeana13 has 800.000 

resources listed in CLARIN’s Virtual Language 

Observatory (VLO). The number of monthly 

visits to the CLARIN website is slowly growing 

since January 2015. In addition, there is a steady 

increase in the number of visits to the Discovery 

Service – used during single-sign on to CLAR-

IN service providers. This can most probably 

be explained by the increase of the number of 

services available and their growing popularity.

The ESFRI Landmark DARIAH ERIC (Digi-

tal Research Infrastructure for the Arts and 

Humanities) is aiming at enhancing and 

supporting digitally enabled research and 

teaching across the Arts and Humanities. 

During 2017, DARIAH launched its Teaching 

Platform in Digital Arts and Humanities.

The ESFRI Landmarks CLARIN ERIC and  

DARIAH ERIC have collaborated on the re-

launch of the Digital Humanities Course Reg-

istry. Recent workshops have focused on 

Data Management, Software Sustainability, 

Research Ethics, Access, Staff Training, Impact, 

etc. Numerous universities and libraries joined 

as cooperating partners in the first half of 2017.

The ESFRI Project E-RIHS supports research on 

heritage interpretation, preservation, documen-

tation and management. It connects researchers 

in the humanities and natural sciences and facil-

itates a trans-disciplinary culture of exchange 

and cooperation. E-RIHS enables the provision of 

state-of-the-art tools and services to cross-dis-

ciplinary users and communities. It aims at the 

advancement of knowledge about heritage and 

the division of innovative strategies for its pres-

ervation. Based on the preliminary work done 

in the framework of the H2020 IPERION-CH 

project started in May 2015, the ESFRI Project 
E-RIHS is currently in the Preparatory Phase 

which will be used to address legal status and 

governance/management organization. This 

will lead to the foundation of an ERIC – or anoth-

er suitable legal form – to be launched in 2020. 

Further developments are planned for connect-

ing and including partners and facilities outside 

the EU, and gradually reaching the status of a 

global distributed Research Infrastructure.

10. 
ESS User Statistics 
http://www.europeansocialsurvey.org/about/user_statistics.html

11.  
HypeStat 
https://hypestat.com/

12.  
SHARE Project 
http://www.share-project.org/

13. 
Europeana 
https://www.europeana.eu
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"   GAPS, CHALLENGES AND FUTURE NEEDS
The development of high speed data con-

nection together with storage capacities 

and information processing software has 

provided access to massive amounts of 

data, as well as new ways of analysing an-

alogue resources of cultural heritage. The 

disciplines in Social Sciences and Human-

ities are thus confronted with a momentum 

that is transforming the entire profession of 

the researcher. Research Infrastructures in 

this area must enable the creation and ma-

nipulation of large and very heterogeneous 

bodies of data, of a qualitative or quantitative 

nature, opening up new research possibili-

ties and encouraging interdisciplinary work. 

RIs contribute to the valorisation of scientific 

and cultural heritage.

Data storage and digital interactivity, have 

opened up new opportunities in terms of 

appropriation and handling of research re-

sources. Consequently, we have seen a 

diversification in the locations of digital re-

source production which have resulted in 

the creation of many platforms. They form 

clusters for bringing together disciplinary and 

technological skills that offer many services 

to support researchers in the humanities who 

use ICT either directly because the research 

data is digital or as an environment allowing 

for access to new processing tools.

Exponential growth in the amount of data, 

their increasing use by SSH scholars, as well 

as the rapid evolution of technology, opens 

up new opportunities for SSH research. The 

use of Big Data also bears new method-

ological challenges with implications for 

empirical research:  the implementation of 

surveys on emerging social trends in longi-

tudinal perspectives can lead to important 

advances in epistemological and method-

ological fields. In particular, Big Data raises 

some important issues for the SCI domain, 

among which we point out the following.

THE PREDICTIVE CAPACITY OF BIG DATA. 
The challenge is to understand if and how a 

large amount of data can improve and en-

hance  predictive capacity regarding social 

phenomena. One concern is that Big Data 

might lead to causality being overlooked, 

since this perspective relies on correlations 

and trends whose underlying cause may 

not be clear.

BIG DATA AND THE ROLE OF THEORY. The 

advent of Big Data has often been accom-

panied by concerns about the end of theory 

and about a kind of knowledge that is only 

data-driven. The question is to understand 

if the use of Big Data can contribute to the 

generation of interpretative patterns of 

past, present and future social, political or 

cultural reality, or identification of the limits 

of machine learning for humanist and so-

ciological knowledge.

BIG DATA AND DATA PROTECTION ISSUES. 
The use of Big Data in research does not 

only refer to the issues of privacy protec-

tion, but also concerns about access and 

possession of such data and in many cases 

also copyright issues. Solutions at national 

and European level must be found in order 

to enable researchers to use Big Data, given 

the ethical and legal challenges.

METHODOLOGICAL CHALLENGES OF BIG 
DATA. The scientific community has some 

concerns about the validity and the reliabil-

ity of Big Data: the discussion is how to use 

them in a controlled way in order to pro-

duce scientifically relevant inferences.

BIG DATA ANALYSIS. Especially in the field 

of opinion mining and sentiment analysis, 

treatment and analysis of Big Data rely on 

automatic procedures more or less moni-

tored by the researcher and on algorithms 

of machine learning through which the 

software is able to classify a large amount 

of textual information. This raises classic 

methodological problems in a new form: 

the inspection and thus the control and 

evaluation of data analysis procedures.

In light of the changes outlined in the pre-

ceding section, new forms of Research In-

frastructures combining storage and state-

of-the-art information extraction methods 

and services are required if the research 

community is to utilise all potential re-

search opportunities. This section identi-

fies a number of areas in which the chang-

ing research landscape needs to foster 

new research opportunities in SSH and at 

the disciplinary boundaries with other sci-

entific communities. 

Integration of  
bio-social data
Interdisciplinary research cutting across 

SSH has the potential to supply increasingly 

rapid insights into the influence of socio-

economic and environmental conditions on 

biological changes. These have long-lasting 

consequences for our behaviours, health 

and socioeconomic well-being through the 

life cycle. There is a need to understand 

the pathways and mechanisms involved in 

these reciprocal feedbacks over the range 

from cells to society. Bringing together in-

terdisciplinary teams to address these re-

search issues and ensuring that our longi-

tudinal and cohort studies are augmented 

and enhanced to enable such research, 

provides new opportunities for scientific 

discovery.

Bringing together data from diverse sourc-

es, spanning genomics, blood analyses and 

biomarkers, health and other administrative 

records, and business or transaction data, 

and linking all of these into the rich longi-

tudinal cohort and panel studies presents 

several major challenges to ensure acces-

sibility and usage. Many researchers would 

benefit enormously from having complex 

data pre-processed and summarised in 

useful ways.

Existing RIs, such as the ESFRI Landmark 
ELIXIR (A distributed infrastructure for 

life-science information, H&F) and ESFRI 
Landmark SHARE ERIC, indicate that there 

is significant potential at the pan-European 

level to integrate a range of biomedical and 

socio-economic data resources during the 

lifecycle. In the same way, the surveys and 

data provided by the emerging project GGP 

will contribute to the analysis of generation-

al differences in values and gender roles 

that are highly relevant for policy debates.

Further development in this area of the 

European research landscape will provide 

fertile ground for trailblazing research with 

huge potential benefits for the health and 

well-being of populations.
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Promoting an international 
approach to real-time 
data analytics
Historically, data that have been used for 

research in the social, economic and be-

havioural sciences have been designed 

and/or collected specifically for that pur-

pose. In recent years, however, new forms 

of data not originally intended for research 

use, such as transactional and administrative 

data, internet data (derived from social me-

dia and other online interactions), tracking 

data (monitoring the movement of people 

and objects), and image/video data (aerial, 

satellite and land-based), have emerged 

as important supplement resources and 

alternatives to traditional datasets. In quan-

titative humanities, however, the analysis of 

resources that were not created for specific 

research questions has a long tradition. The 

problem of non-tailored resources arises 

newly since large amounts of digital resourc-

es are available to researchers. The troubling 

gap is emerging in our ability to capture and 

explore these new forms and amounts of 

data for the purposes of research. This gap 

is arising because:

 � the prevalence of new forms of data 

will increase exponentially as technologies 

and digital capabilities evolve and it is im-

perative for the SSH community to take a 

leading role in establishing a robust, quality 

assuring, secure and sustainable infrastruc-

ture for utilising them;

 � technological and methodological ad-

vances must be made in order to realise the 

potential of real-time analytics for research 

in SSH;

 � much of the value of new forms of data 

lies in the potential for linkage and calibra-

tion with other data and the derived op-

portunities for addressing novel research 

questions aa well as re-examining open 

questions through a new lens;

 � current training and capacity-building 

provisions are insufficient to meet the grow-

ing demand from researchers at all stages 

of their careers to utilise new forms of data;

 � new forms of data and their subsequent 

uses pose novel ethical, quality and privacy 

questions that must be explored to ensure 

that these technologies are deployed in a 

responsible way.

Europe has to implement standards with re-

spect to privacy and security issues in Research 

Infrastructures. The recently established Gen-

eral Data Protection Regulation (GDPR) could 

bring clarity and benefit to research across the 

SSH and associated disciplines – e.g. medical 

sciences, health research etc. The new GDPR 

is an opportunity to develop and establish a 

lead in regard to privacy and security issues 

concerning Research Infrastructures.

RIS for social media – 
archiving web
Since the mid-1990s the web has become 

an integrated part of society, culture, busi-

ness, and politics, and national web ar-

chives have been established to preserve 

this part of the digital cultural heritage. But 

for the scholar who wants to study the web 

across borders, national web archives be-

come an obstacle since they delimit the 

borderless information flow on the web 

by national barriers. Thus, a transnational 

Research Infrastructure should be estab-

lished with a view to: i) developing a more 

efficient and attractive European Research 

Area; ii) ensuring the researcher free access 

to the digital cultural heritage from different 

nations; and iii) increasing the potential for 

fostering innovative partnerships with the 

software development industry for studies 

of Big Data.

RIS for humanities and 
cultural innovation
Contemporary technologies offer great op-

portunities to revitalize and make available on 

a large scale cultural items which represent a 

collective treasure for Europe in terms of iden-

tity, citizenship, diversity, cultural growth, and 

economic potential. The effort in that direction 

should be conceived in two different ways:

 � Cultural items – manuscripts, papyri, 

books, movies, music, paintings, monuments, 

etc. – in their material reality, are complex 

physical objects that are in need of material 

analysis, dating, preservation and restoration. 

Viewed in this way, they are relevant for RIs 

which aim to support the analysis of physical 

objects in general.

 � Making a material object part of our 

cultural heritage largely depends on the 

collective awareness of its existence and 

on the value vested in it. In this respect, RIs 

devoted to the dissemination (digitisation, 

3D-reconstitution, etc.) of those objects are 

crucially needed to the maintenance of our 

cultural heritage.

An enormous amount of diverse materials 

is widely distributed across Europe: they 

are often difficult to access from outside lo-

cal communities, and sometimes at risk of 

deterioration. The main challenge of RIs is 

to provide users access (educators, muse-

ums and exhibition curators, public) to such 

treasures and heritage, and to the state-of-

the-art analysis carried out by experts and 

researchers, also by exploiting digital media 

and archives.

National museums and integrating Research 

Infrastructures such as the European Cul-

tural Heritage Online (ECHO)14 and Europe-

ana15 have made important efforts to digitize 

libraries and collections. ECHO was estab-

lished in 2002 to create a research driven 

IT infrastructure for the humanities. It works 

on digitisation of cultural heritage and de-

velops research driven tools and workflows 

for analysis and publication of scholarly data 

linked to primary sources. ECHO features 

more than 70 collections from more than 24 

countries worldwide. Europeana is a Euro-

pean network representing more than 3,300 

institutions and aggregators and provides 

cultural heritage collections to all in the form 

of more than 30 million digitised objects and 

descriptive data.

However, making these treasures accessible 

in digital form is only the first step in ensur-

ing their uptake by the target audience. The 

vast bulk of the cultural heritage accumu-

lated through centuries of European history 

is a formidable resource of rich material for 

new and far-reaching analyses, typically in 

languages no longer spoken. Therefore, the 

mere availability of this heritage no longer 

14. 
European Cultural Heritage Online (ECHO) 
http://echo.mpiwg-berlin.mpg.de/home

15. 
Europeana 
http://www.europeana.eu/portal/
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guarantees that current scholars, let alone 

the general public, will be able to internalise 

it through conventional methods, i.e., reading 

about this heritage and annotating it. Thus, 

new methods of intelligent information min-

ing and text analytics are needed that should 

be capable of automatically processing the 

content of the massive amount of cultural 

heritage treasures and making them acces-

sible to present day audiences. In response, 

initiatives have been made by setting up 

projects to record and possibly revitalize en-

dangered languages, in which social media 

can also play an important role16. It may be 

noted that CLARIN has examples from a very 

large number of languages, and that more 

than 1.500 languages are represented with 5 

examples or more.

Meeting this challenge requires significant 

interdisciplinary efforts to integrate com-

petences from different expert fields, bring 

together the most advanced facilities and 

make their resources available on a large 

scale. Infrastructures such as the Cultural 

Heritage Advanced Research Infrastructure 

(CHARISMA) contributed to the development 

of joint activities in the field of conservation 

of cultural heritage. CHARISMA covers joint 

research, transnational access and network-

ing of twenty-one organizations that provide 

access to advanced facilities, develop re-

search and applications on artwork materi-

als for the conservation of cultural heritage 

and open up larger perspectives to heritage 

conservation activities in Europe. It has de-

fined and consolidated the background 

for the ESFRI Project E-RIHS.

Additionally, in the archaeological scienc-

es the ARIADNE network developed out 

of the vital need to develop infrastructures 

for the management and integration of ar-

chaeological data at a European level. As 

a digital infrastructure for archaeological 

research ARIADNE brings together and in-

tegrates existing archaeological research 

data infrastructures so that researchers 

can use the various distributed datasets 

and technologies. ARIADNE has strong 

ties to the ESFRI Landmark DARIAH  
ERIC.

Increasing the global 
reach 
Given that RIs in the Social Sciences and 

Humanities will be stably anchored in Eu-

rope in the future, further actions have to 

be undertaken to make them attractive and 

compatible on a global scale.

The accessibility of digital research data 

– e.g. survey data in the Social Sciences, 

digitized and annotated cultural heritage in 

the humanities – is obviously the key driv-

er for increasing global research not only 

in the Social Sciences and Humanities but 

in the whole scientific system. It can be 

stated that not only is there still a possible 

gap between different standards for certain 

kinds of data – depending on the source 

from which they were derived – between 

European infrastructures and non-Europe-

an infrastructures, there are also rather dif-

ficult challenges to meet that are inherently 

connected to the content types of data and 

research traditions between different parts 

of the world. 

Digital tools and functions have to be po-

tentially newly programmed when applied 

to sources in languages, scripts or symbols 

more recently encountered by the tech-

nology. The underlying understanding of 

text types, art classification systems and 

semantics would potentially have to be 

adjusted, complete methodologies would 

have to be newly negotiated. The same is 

true for political and sociological research 

terms and classification systems. In order 

to integrate and interconnect heritage and 

knowledge from and about societies and 

cultures from all over the world, their history 

and self-conception a lot of work has to be 

done to enable global infrastructures to of-

fer a certain degree of consistency between 

these data and concepts.

Sustainability and 
geographical coverage 
There is an increased sustainability of the 

research data due to the fact that all RIs 

provide archives for storing data and state-

of-the-art methods to analyse and interpret 

them. This is an important difference with 

respect to ten years ago where data could 

disappear when a researcher retired. Cur-

rently not only data are stored in sustain-

able, long-lasting and secure archives, but 

the current RIs – e.g. the ESFRI Landmarks 
CLARIN ERIC and CESSDA ERIC – also use 

innovative methods such as Persistent 

Identifiers for resources and data collec-

tions, so that the same version can always 

be retrieved and so that research based on 

their data can be replicated or extended. 

We also need to consider the sustainability 

of the RIs themselves. Research Infrastruc-

tures need to be sustainable: i) financially 

and organisationally; ii) technically; and iii) 

in terms of human resources. These three 

dimensions of sustainability are heavily in-

terlinked and therefore require adequate 

financial resources. The organisational sus-

tainability is supported through the use of 

the ERIC and other legal structures. The 

financial sustainability of the central and 

national operations may still be an issue 

worth considering. For all of the SSH Infra-

structures, geographical coverage is crucial 

for the quality of the research they support 

and hence for their sustainability. Data from 

one country is not only of interest for the re-

searchers of this country itself, but also for 

everyone else in Europe for comparison. To 

compare attitudes to different aspects of 

society, it is not enough to have one part of 

Europe if other parts are missing. For those 

Infrastructures where language plays an 

important role, it is obvious that a very good 

geographical coverage is needed, so that all 

types of languages, and preferably all lan-

guages, are described and will be the basis 

for the research developments. European 

data collecting infrastructures only have 

European Added Value, if they are able to 

provide data from all over Europe. Technical 

sustainability has to do with upgrading to 

new versions, following and updating stan-

dards, including new tools and possibilities, 

following international developments. All 

current SSH Research Infrastructures are 

heavily involved in and committed to con-

tinuous technical development.

16. 
The Endangered Languages Project 
http://www.endangeredlanguages.com/
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Sustainability in terms of human resources 

is at the heart of our infrastructures. There 

are three classes of activities where human 

resources are crucial:

 � building and operating the infrastruc-

ture and keeping it up-to-date in the light 

of technological and methodological de-

velopments and evolving user needs (this 

is treated above under technological sus-

tainability);

 � instrumentation and population of the 

infrastructure with community specific data 

and services;

 � education, training and research sup-

port for existing and future users.

There are various instruments to make 

these things happen in a sustainable way, 

and they are all implemented to some ex-

tent by the current ESFRI Landmark SSH 

RIs. For example, building knowledge about 

the availability of RIs within standard univer-

sity curricula is a good, sustainable long-

term investment. In the shorter term the 

obligation for infrastructures to build and 

maintain what could be called a Knowledge 

Sharing Infrastructure is important. Knowl-

edge Sharing Infrastructure is a formalized 

way of recognizing and sharing knowledge 

among members. It is an acknowledge-

ment that not all useful knowledge can be 

concentrated at the central level, and that 

the knowledge present at the national lev-

el is crucial for sustainability and has to be 

made visible and shared. This is particularly 

true for distributed Research Infrastructures 

like the SCI RIs.
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RELIGIOUS STUDIES
Religious studies have become very relevant not only 
for researchers, but also social actors and decision 
makers since positive knowledge on religions is 
a prerequisite to develop informed dialogue and 
effective policy in the evolving multicultural society. 
The economic and demographic crisis affecting 
Europe, as well as the concurrent immigration from 
other parts of the world, destabilizes the perception 
of the European society also in terms of an evolving 
religious landscape. New forms of orthodoxy appear 
and social discontent and radicalism are expressed 
frequently in religious terms which is also a threat 
to social cohesion in the E . At the same time, 
religion has played a central role in social integration 
throughout the history of humankind and it is 
important to understand its evolution in a changing 
European society. In this context, specialized 
research in the broad field of religious and related 
sociological studies is of high potential strategic 
value for addressing the challenges of the evolving 
European societal landscape and dialogue with 
the neighbouring countries. To effectively address 
these challenges, scholars and other users who deal 
with issues related to religions need open access 
to libraries, archives, human and digital resources, 
as well as the dedicated services, at a higher level 
than typically available today at the existing national 
research centres and laboratories, or at excellence 
clusters. Cooperation of scholars in religious studies, 
like in the H2020-funded Research Infrastructure on 
Religious Studies initiative (ReIReS)1 project, can be of 
high potential strategic value for creating a diachronic 
understanding of the historical development of 
religions and for enabling the appropriate elaboration 
of tools to manage inter-religious stress.

DIGITAL SERVICES FOR OPEN SCIENCE
Scholarly communication practices in the social sciences and humanities need to be reinforced in order 
to implement Open Science principles. There is a fragmented and generally sub-critical level of activity 
corresponding to traditional university presses, other scholarly-led publishers, publication platforms, libraries, 
service providers and research networks that limits the high innovative potential of this area and its contribution 
to the effective implementation of the goals of Open Science. Specific challenges of the social sciences and 
humanities domain need to be addressed: publication typologies – research monographs, critical editions – 
multilingualism, strong connections of research with local communities.  This generates a need of advanced 
interoperability across the sector and its perspective integration into the EOSC. The need of creating a robust 
open scholarly communication system capable of contributing to Open Science is evident as well as the 
opportunity to build it on existing know-how, technologies, infrastructures, business models and funding 
streams. Cooperation on the development of pan-European services in this field, like in the -funded 
Design for Open access Publications in European Research Areas for Social Sciences and Humanities (OPERAS- )2  
project, can be of high potential strategic value for promoting better accessibility and interoperability of SCI data 
and services. 

HIGH 
STRATEGIC 
POTENTIAL 
AREAS OF 
RESEARCH IN 
THE FIELD OF 
SOCIAL AND 
CULTURAL 
INNOVATION

1. 
Research Infrastructure on Religious Studies  ReIReS 
https cordis europa eu pro ect rcn en ht l

2. 
esign for Open access Publications in European Research Areas for Social Sciences 

and umanities  OPERAS-  
https cordis europa eu pro ect rcn en ht l
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ECCSEL ERIC
EU-SOLARIS

IFMIF-DONES
JHR

MYRRHA
WindScanner

ACTRIS
DANUBIUS-RI

DiSSCo
EISCAT_3D

eLTER
EMSO ERIC

EPOS
EURO-ARGO ERIC

IAGOS
ICOS ERIC

LifeWatch ERIC
AnaEE

BBMRI ERIC
EATRIS ERIC
ECRIN ERIC

ELIXIR
EMBRC ERIC

EMPHASIS
ERINHA

EU-IBISBA
EU-OPENSCREEN ERIC

Euro-BioImaging
INFRAFRONTIER
INSTRUCT ERIC

ISBE
METROFOOD-RI 

MIRRI
CTA
ELI
ELT

EMFL
ESRF EBS

EST 
European Spallation  

Source ERIC
European XFEL

FAIR
HL-LHC

ILL
KM3NeT 2.0

SKA
SPIRAL2

CESSDA ERIC
CLARIN ERIC
DARIAH ERIC

E-RIHS
ESS ERIC

SHARE ERIC
PRACE

ene env h&f sci digitpse
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SOCIAL & CULTURAL  
INNOVATION

CESSDA ERIC
Consortium of 
European Social 
Science Data Archives

ENE European social science data archives in energy
Data sets providing detailed evidence about behaviour with respect to energy issues and policies

DIGIT Open data resources and management for data archives and digital preservation
Data catalogue for software tools and services to provide trustworthy, sustainable, and efficient 
preservation of data; metadata harvesting from Service Providers and other sources

CLARIN ERIC
Common Language 
Resources and 
Technology 
Infrastructure 

DIGIT Open data resources and management for common language resources
User-friendly overview of the available resources from digital humanities, social sciences and human 
language technologies – e.g. corpora, lexica, audio and video recordings, annotations, grammars, etc.
Archives for language resources and depositing services

DARIAH ERIC
Digital Research 
Infrastructure for the 
Arts and Humanities

DIGIT Integration of national digital arts and humanities initiatives
Platforms for data sharing and digital publishing alongside technical systems 
for persistent identification, authentication and long-term preservation

E-RIHS 
European Research 
Infrastructure for 
Heritage Science

ENV Environmental sciences for cultural heritage
Measurement of key atmospheric parameters, air pollution impact on cultural heritage

PSE New technologies and approaches for cultural heritage
Analytical tools used directly in cultural heritage, better understanding 
of artefacts and insights into preservation

DIGIT Open data resources and management for cultural heritage
Virtual access to data and tools for heritage research; searchable registries 
of multidimensional images, analytical data and documentation from 
large academic as well as research and heritage institutions

ESS ERIC
European Social 
Survey

ENE Cross national survey data in energy issues and policies
Data sets providing detailed evidence about behaviour with respect to energy issues and policies

ENV Environmental sciences for social and cultural innovation
Climate change impact on human wellbeing, common studies 
on behaviour related to climate change
Citizens’ perception of environment and air/water/food pollution

H&F Cross national survey data in health and food
Use of surveys in the healthy population in biomedical life course studies and ageing, 
and in complex disease studies, e.g. obesity and food demand and consumption

SHARE ERIC
Survey of Health, 
Ageing and 
Retirement in Europe

ENV Environmental sciences for social and cultural innovation
Climate change, pollution and extreme events impact on human life

H&F Connecting surveys to health and food
Use of surveys in the healthy population in biomedical life course studies and ageing, 
and in complex disease studies, e.g. obesity and food demand and consumption
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TYPE  
distributed

LEGAL STATUS 
pending

POLITICAL SUPPORT 
lead country: IT
prospective member countries: 
BE, CY, CZ, DE, EL, ES, FR, HU, IL, NL, PL, 
PT, SI, UK

The full list of research institutions involved 
must be found in the website of the RI

ROADMAP ENTRY  

2016

TIMELINE
2017-2020  
Preparation Phase

2019-2021 
Interim/Transition Phase 

2021-2025 
Implementation/Construction 
Phase 

2025 
Operation Start

ESTIMATED COSTS
capital value: Not Available

design: 25 M€ 

preparation: 4 M€

construction: 20 M€

operation: 5 M€/year

HEADQUARTERS
to be hosted in Italy, Florence

WEBSITE  
www.e-rihs.eu

E-RIHS 
European Research Infrastructure 

for Heritage Science

   
  

 
  

ITALY

Description
The European Research Infrastructure for 
Heritage Science (E-RIHS) is a distributed 
Research Infrastructures to support 
research on heritage interpretation, 
preservation, documentation and 
management. It will comprise: E-RIHS 
Headquarters and National Hubs, fixed 
and mobile instruments in national 
infrastructures of recognized excellence, 
physically accessible collections/
archives and virtually accessible heritage 
data. Both cultural and natural heritage 
are addressed: collections, buildings, 
archaeological sites, digital heritage. 
E-RIHS will provide state-of-the-art tools 
and services to cross-disciplinary research 
communities advancing understanding 
and preservation of global heritage. It 
will provide access to a wide range of 
cutting-edge scientific infrastructures, 
methodologies, data and tools, training, 
public engagement, access to repositories 
for standardized data storage, analysis 
and interpretation. E-RIHS will enable the 
community to advance heritage science 
and global access to the distributed 
infrastructures in a coordinated and 
streamlined way.

In the ESFRI Roadmap since 2016, E-RIHS 
is in the Preparatory Phase towards the 
Implementation Phase that is foreseen to 
start in 2021.

Background
Heritage Science has brought about 
the need of structuring the net of 
infrastructures operating throughout 
Europe. Fragmentation, duplication of 
efforts, isolation of small research groups 
put at risks the competitive advantage 
of European heritage science research, 
promoted so well by the unique cultural 
heritage. The long-term tradition of this 
field of research, the ability to combine with 
innovation, and the integration promoted by 
EU-funded projects such as EU-ARTECH, 
CHARISMA and IPERION CH in conservation 
science, and ARIADNE in archaeology 
represent the background of E-RIHS.

E-RIHS exploits the synergy of the 
cooperation among the academy, research 
centres and cultural institutions. The global 
lead that the EU holds in this research 

field, so precariously supported by a 
combination of national and EU measures, 
requires a joint and resolved effort. This 
has been fully recognized by the European 
Union with the continuous and reiterated 
support of initiatives aimed at integrating 
existing Heritage Science infrastructures, 
as well as, with a focus on Member States’ 
national research programs, the JPI on 
Cultural Heritage, coordinating efforts of 
17 EU national funding bodies supporting 
heritage science. The enthusiastic reviews 
of these initiatives testify the success 
of their action to advance knowledge 
and to establish a research community, 
acknowledged as  advanced  in official EU 
documents concerning conservation, or 
quickly growing in the field of archaeology.

This demonstrates beyond any doubt 
both the scientific and the socio-
economic importance connected with 
Heritage Science: it is a sector and a 
research community that has achieved 
the maturity necessary to make the leap 
towards a permanent European Research 
Infrastructure that will impact broadly on 

society and economy.

Steps for implementation
E-RIHS is currently leading a Preparatory 
Phase with the aim to establish the 
European Research Infrastructures 
Consortium (ERIC). The establishment 
of a legal structure and governance and 
the refinement of the business plan for 
long-term sustainability will be the three 
most important deliverables, together 
with the implementation of users’ access 
strategy taking advantage of the existing 
projects of the consortium. E-RIHS 
partnership joins 15 countries – 14 EU 
Member States plus Israel, 2 ERICs RIs 
and 3 institutions representing scientific 
communities. E-RIHS also involves 
over 100 heritage science institutions 
worldwide. Participation to E-RIHS ERIC is 
open to more potential founding Members 
– or Observers – throughout the next 
years of the Preparatory Phase. E-RIHS 
will be launched as a stand-alone RI in 
2021. Further developments are planned 
for connecting and including partners and 
facilities outside Europe, and gradually 
reaching the status of a Global Research 
Infrastructure.


