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1. Introduction
Quantitative research is a systematic method focused on the collection and analysis of numerical data, aim‑

ing to quantify phenomena, behaviors, attitudes, and trends, as well as to identify correlations, differences, or ‑
ideally‑ causal relationships between variables. The collection of primary data is carried out in various ways, such
as through structured questionnaires and recording forms, experiments, or structured observation [1, 2], allowing
for the investigation of a wide range of information, including demographic characteristics, behaviors, opinions,
emotions, knowledge, and intentions. Social research is the systematic study of human behavior, social structures,
and cultural patterns. It seeks to understand how individuals, groups, and societies function, interact, and change
over time.
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Abstract:  Integrating  survey  microdata  with  auxiliary  sources—such  as  administrative  records,  metadata,  and
paradata—signiϐicantly  enhances  the  analytical  potential  of  quantitative  social  science  research.  This  article  exam‑
ines  the  methodological  frameworks  of  three  major  international  surveys:  the  EU  Gender‑Based  Violence  (EU‑GBV)
survey,  the  European  Social  Survey  (ESS),  and  the  Programme  for  the  International  Assessment  of  Adult  Competen‑
cies  (PIAAC).  By  analyzing  their  approaches  to  data  collection,  management,  dissemination  and  integration,  we
explore  how  microdata,  paradata,  metadata,  and  administrative  records  are  structured,  utilized,  and  aligned  with
the  principles  of  FAIR  (Findable,  Accessible,  Interoperable,  and  Reusable)  and  Open  Data.  Our  comparative  analysis
highlights  key  differences  in  data  accessibility,  interoperability,  and  technological  infrastructure,  reϐlecting  varia‑
tions  in  methodological  design  and  institutional  priorities.  Metadata  emerges  as  a  crucial  element  for  ensuring  data
transparency,  documentation,  and  reusability,  while  paradata  plays  a  vital  role  in  monitoring  microdata  quality  and
optimizing  ϐieldwork  procedures.  Administrative  data,  in  turn,  provide  valuable  macro‑level  insights  that  support
multi‑level  analyses  and  a  more  comprehensive  understanding  of  complex  social  phenomena.  Furthermore,  we
discuss  the  role  of  research  infrastructures  and  international  organizations  in  fostering  standardized  frameworks
for  data  integration.  By  synthesizing  these  insights,  this  study  contributes  to  ongoing  discussions  on  best  practices
for  managing  and  integrating  complex  datasets  in  social  science  research.  Ultimately,  we  argue  that  strengthen‑
ing  these  integration  efforts  can  enhance  the  comparability,  transparency,  and  efϐiciency  of  international  survey
methodologies.
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ment  of  Adult  Competencies  (PIAAC);  Data  Management;  FAIR  Data;  Open  Data.
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In the context of quantitative social research, data is categorized into several types. Microdata includes infor‑
mation derived from participants’ responses or recordings and pertains to the main content of the study. Paradata
is auxiliary information that is collected during the microdata collection process but is not part of the survey data
itself. Metadata describes the structure, content and context of research data, aiding in its interpretation, while
administrative data refers to information produced and managed by public or private organizations during their
routine operations. Administrative data are mainly produced by National Statistical Institutes (NSIs) using data
originally collected and maintained by other governmental bodies, such as ministries, public agencies, tax author‑
ities, social security institutions, educational bodies, and healthcare systems. While NSIs are often responsible for
compiling, processing, and disseminating the statistical outputs, the primary data sources remainwithin the admin‑
istrative systems of these public institutions. For example, ministries of health provide hospital records, tax author‑
ities supply income and employment data, and civil registries provide vital statistics such as births and deaths. The
collaboration between NSIs and data‑owning institutions is essential to transform raw administrative data into
standardized, high‑quality statistics that support evidence‑based policymaking and research. Although adminis‑
trative data originally collected for operational – non‑research ‑ purposes, such data is frequently repurposed for
secondary analysis, providing valuable insights to inform policy‑making and social research.

Simultaneously, strategic guidelines at both the European andnational levels, aswell as international best prac‑
tices for data, demand compliance with the principles of FAIR (Findable, Accessible, Interoperable, and Reusable)
and Open Data. Open and FAIR data are not distinct categories of data but rather approaches to managing and
sharing the data themselves. Open data refers to data that is freely available for anyone to access, use, modify, and
share, subject only to, at most, requirements that preserve provenance and openness. This means the data should
be accessible in its entirety at no more than a reasonable reproduction cost, preferably downloadable via the in‑
ternet, and provided in a convenient and modiϐiable form. Additionally, the terms of use should permit re‑use and
redistribution, including the intermixing with other datasets, without discrimination against any person or group
[3]. FAIR data refers to data that is Findable, Accessible, Interoperable, and Reusable, principles introduced in 2016
to enhance scientiϐic data management and sharing. To be Findable, data must have a globally unique and persis‑
tent identiϐier, core metadata elements (creator, title, data identiϐier, publisher, publication date, summary and
keywords) and metadata offered in such a way that it can be retrieved programmatically and be registered or in‑
dexed in a searchable resource. Accessible data should be retrievable through standardized protocols that support
authentication and authorization when necessary, the metadata should contain access level and conditions of the
data with metadata remaining available even if the data itself is not. Interoperable data uses standardized formats
of metadata by using formal knowledge representation language and controlled vocabularies for speciϐic metadata
ϐields, enabling integration and analysis across different platforms and contexts. Finally, Reusable data must be
well‑documented, include clear usage licenses underwhich data can be reused, provenance information about data
creation, and adhere to community standards for data and metadata, ensuring others can replicate, validate, and
build upon it. These principles promote transparency, collaboration, and efϐiciency in research, as outlined by the
GO FAIR initiative [4, 5].

Inmodern quantitative social research, all the aforementioned data categories andmanagement processes are
seamlessly incorporated into the research workϐlow.

2. Materials and Methods
Quantitative research is a fundamental tool formajor international organizations, which rely on systematic and

numerical data tomonitor, analyze, and support decision‑making on a global scale. Particularly in the social domain,
quantitative research is widely used to understand social issues, evaluate policies, and develop programs that pro‑
mote well‑being and social justice. The ϐindings of these international studies signiϐicantly inϐluence national and
international policies, as the data generated guide the formulation of strategies and the adoption of policies.

International organizations such as the United Nations (UN), the World Bank, the Organisation for Economic
Co‑operation and Development (OECD), the European Union (through Eurostat), the World Health Organization
(WHO), etc. conduct large‑scale transnational quantitative social research. These surveys are often comparative
across countries, as the comparative approach is vital for understanding differences, similarities, and patterns that
impact social, economic, and environmental development on a global scale. However, these organizations usually
do not carry out the research‑ϐield themselves in every country. Instead, they delegate its implementation to reli‑

2



Research on European Social Issues | Volume 01 | Issue 01

able local entities, such as national statistical agencies, research centers, private agencies, university departments
or other statistical organizations (e.g. ministries). To achieve comparability across countries, harmonization is a
key aspect of this process, with three main types being identiϐied: ex‑ante input harmonization, ex‑ante output har‑
monization, and mixed harmonization. Ex ante input harmonization means that the institutions that participate
in the study have agreed on common concepts, common measurement patterns of the concepts and also on com‑
mon questions based on a common source questionnaire – usually written in English and then translated by each
country‑while in ex ante output harmonization the institutions that participate in the studyhave agreedon common
concepts and common measurement patterns but the choice of suitable questions is left to participating research
groups who adapt the questions to the cultural particularities of the universe that they study [6]. Some studies,
while they mainly follow the strategy of ex ante input harmonization, in certain selected data elements they apply
the ex ante output harmonization strategy (mixed harmonization). Most of the surveys conducted by these inter‑
national organizations follow ex‑ante input harmonization strategy, while ex‑ante output harmonization is applied
selectively for certain variables.

In addition to studies conducted by major international organizations, methodologically rigorous research is
carried out by established research infrastructures of the social sciences, such as the ESS (European Social Survey)‑
ERIC [7] and the SHARE (Survey of Health, Ageing and Retirement in Europe) ‑ERIC [8]. Both infrastructures are
included in the Roadmap of the ESFRI (European Strategy Forum on Research Infrastructures) [9] and adhere to
strict methodological approaches for the collection and management of their data. The research infrastructures
are also focused on evaluating the comparability of results across countries. To ensure consistency, they adopt
standardized practices for data collection internationally, delegating the implementation of these processes to local
organizations.

To ensure effective coordination between countries and, in particular, between organizations collecting data
at national level, and to ensure data comparability, large multinational organisations and research infrastructures
are implementing a set of measures. In addition to training seminars and numerous meetings preceding data col‑
lection, they develop methodological manuals and comprehensive websites detailing the rigorous methodology to
be followed by the implementing organizations. These manuals include speciϐic guidelines and are often based on
general principles and regulations deϐined by the organizations themselves. At the same time, the use of common
software and tools for data collection and quality control is recommended.

In most cases, the organizations responsible for data collection submit a research proposal to the commis‑
sioning entities. Data collection cannot commence unless the proposal is approved by the commissioning entities.
Additionally, international organisations and research infrastructures provide the necessary expertise to monitor
procedures and ensure data quality, intervening where deviations from agreed methodological procedures or con‑
tract terms are detected.

International social surveys are not legally mandatory for participating countries, as involvement depends on
political will and the availability of national funding. Eurostat follows a mixed approach: certain surveys like EU‑
SILC (European Union Statistics on Income and Living Conditions) and the Labour Force Survey (LFS) are manda‑
tory under EU regulations, as they are essential for producing harmonizedEuropean statistics that support EU‑wide
social monitoring and policymaking. Their mandatory nature ensures cross‑country comparability, continuity, and
data availability. In contrast, other Eurostat surveys such as EU ‑ Gender‑Based Violence (EU‑ GBV) are optional
and rely on political commitment and co‑funding arrangements. Similarly, ESS and SHARE operate on a volun‑
tary basis within their ERIC framework, while other international organization surveys are entirely optional and
require full national funding. In all cases, lack of ϐinancial support at the national level can lead to withdrawal or
non‑participation, undermining data continuity and comparability across time and countries.

To this end, a literature review will be conducted on the methodological guidelines, regulations and websites
of three major transnational comparative surveys: the EU‑ GBV survey organized by Eurostat, the European Social
Survey (ESS) implemented by ESS‑ERIC ESFRI infrastructure, and the Programme for the International Assessment
of Adult Competencies (PIAAC) conducted by the OECD.

The selection of the three surveys —EU‑GBV, ESS, and PIAAC— was based on a combination of strategic and
scientiϐic criteria. These surveys are internationally recognized for theirmethodological rigor and are conducted by
leading institutions in the ϐield of social statistics and research: the EU‑GBV is implemented by Eurostat, the ofϐicial
statistical ofϐice of the European Union; the ESS is coordinated under the institutional framework of ESS‑ERIC; and
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the PIAAC is a ϐlagship initiative of the OECD. Notably, the ESS is a European Research Infrastructure Consortium
(ERIC) and is also listed on the ESFRI Roadmap, which afϐirms its strategic importance for European science policy
and ensures its long‑term institutional sustainability and transnational recognition.

Beyond the credibility of the supporting institutions, each of these surveys addresses distinct yet critical dimen‑
sions of contemporary social life: EU‑GBV explores gender‑based and interpersonal violence, ESS systematically
measures social attitudes and values, while PIAAC focuses on adult skills and their connection to employment and
education. This thematic diversity enables a multidimensional approach to the empirical investigation of complex
social phenomena.

Equally important is the methodological complementarity of the three surveys, which provides a valuable op‑
portunity for comparing different strategies of data collection and management. The EU‑GBV, while centrally coor‑
dinated, is a particularly sensitive survey both in political and methodological terms, as it captures personal expe‑
riences of violence and involves vulnerable populations; it thus requires ϐlexible and context‑sensitive implemen‑
tation with a strong emphasis on conϐidentiality and ethical safeguards. The ESS, in contrast, represents a model
of standardized academic research, prioritizing international comparability through harmonized instruments and
protocols. PIAAC adopts a more technocratic orientation, employing psychometric tools to assess core adult com‑
petencies through scientiϐically groundedmeasurement approaches. Taken together, these diverse methodological
perspectives offer a fertile ground for the comparative study of international and European survey practices.

This article focuses on these three surveys to: a) compare similarities and differences in the production and
management of microdata, paradata, metadata, and administrative data, b) evaluate compliance with OPEN and
FAIR principles and c) examine how the aforementioned data can be integrated adopting the best practices of all
three surveys.

3. Results
The upcoming literature reviewwill focus on addressing several critical questions concerningmicrodata, para‑

data, metadata and administrative data. Speciϐically, it will examine which data collection methods are imple‑
mented in research to prevent errors and incosistencies, the techniques developed for detecting and correcting
structural and logical errors prior or during the data submission as well as the data dissemination procedures. Fur‑
thermore, it will examine how interviewers’ performance is detected and controlled during ϐieldwork and examine
the practices that organizations use to ensure the quality and transparency of the research process. Finally, it will
analyze the use of administrative data in research and the ways it is utilized.

Initially, the ϐindingswill be presented in juxtaposition by survey and data category rather than synthesis. Next,
the ϐindings will be brought together to highlight key similarities and differences across the surveys. This analysis
will also assess how well they follow OPEN and FAIR data principles and explore how their best practices can be
combined to create a more effective and streamlined research system. When the methodological framework is
more ϐlexible and allows countries to take the initiative, we will give the case of Greece as an example. In Greece,
data collection for all waves of the aforementioned surveys has been carried out by the National Centre for Social
Research.

3.1. EU‑Gender Based Violence (EU‑GBV)
The EU‑GBV survey on gender‑based violence against women and other forms of inter‑personal violence co‑

ordinated by Eurostat. The purpose of the EU‑GBV survey was to gather comprehensive, comparable, and reliable
data to measure the prevalence of different forms of violence against women and its impact on their lives. The
population of the survey includes women aged 18–74. The ϐirst and only wave so far involved 18 EU countries and
took place in 2020–2023. The survey was implemented by statistical agencies and authorities in Europe, follow‑
ing the methodological framework and guidelines provided by Eurostat [10]. Statistical bodies are also required
to comply with the 16 principles of Eurostat’s European Statistics Code of Practice [11] when conducting their
surveys. These 16 principles relate to the institutional environment, statistical procedures and statistical outputs.
National statistical authorities usually specify these principles through speciϐic guidelines, which are addressed to
other national statistical bodies. For example, in Greece, the Hellenic Statistical Authority has developed a relevant
analytical guide [12]. Consequently, the GBV survey is built upon a structured and comprehensive methodological

4



Research on European Social Issues | Volume 01 | Issue 01

framework, aligned with the principles of the European Statistics Code of Practice. It’s important to note that the
EU‑GBV Eurostat consortium takes a more ϐlexible approach to how countries submit their deliverables, avoiding
strict deadlines and frequent reporting requirements to ease the process. This is because the survey is conducted
by national statistical authorities or statistical agencies, which already operate within established data collection
frameworks.

3.1.1. Microdata

In the methodological framework provided by Eurostat, it was allowed for data collectors to select the data
collection methods that best suited their needs, resulting in variation in methods across countries. Eurostat rec‑
ommended prioritizing face‑to‑face and computer‑assisted methods, though self‑completion methods were also
endorsed. Some countries, including Greece, opted for a combination of methods to minimize non‑response and
dropouts, while face to face recruitment was used to minimize the non‑coverage error. In mixed methods ap‑
proaches, the sequence of methods varied by country; for instance, Greece used CAPI (Computer‑Assisted Personal
Interviewing), CATI (Computer‑Assisted Telephone Interviewing), and CAWI (Computer‑Assisted Web Interview‑
ing) in that order, while Slovenia used CAWI followed by CAPI. Eurostat provided detailed methodological ques‑
tionnaire guidelines, including routing (which population is suitable to answer a question), tailoring/piping (how a
question is verbally transformedaccording to the population that answers), and validation rules (range, format, con‑
sistency and logical checks) [13, 14] in the methodological manual and related ϐiles distributed to data collectors.
These rules were to be implemented electronically in the questionnaires during data collection preventing from
errors and discrepancies. Eurostat did not recommend the use of common software for the survey but provided
the necessary rules that needed to be implemented.

In addition, Eurostat provided countries with SAS/SPSS code to identify any logical and structural errors. Er‑
rors had to be corrected before submittingmicrodata to the EDAMIS (Electronic Data ϐiles Administration andMan‑
agement Information System) platform. The Eurostat EDAMIS is the information system developed by Eurostat to
manage the ϐlow of data between national statistical authorities and Eurostat. It is a digital platform that facilitates
the collection, submission, andmonitoring of microdata related to the ofϐicial statistics of the European Union. Any
microdata with logical or structural errors would fail to upload to EDAMIS.

Indicator 15.2 of the European Statistics Code of Practice refers to access, openness and dissemination services
as follows:

15.2. Dissemination services use modern information and communication technology, methods, platforms
and open data standards (Standards that enable the data to be freely accessed, used, modiϔied, and shared
for any purpose (subject, at most, to requirements that preserve provenance and openness).

In alignment with Indicator 15.2, Eurostat has made the microdata from the EU‑GBV survey accessible for
scientiϐic research purposes. Researchers afϐiliated with recognized research entities can request access to the
anonymized datasets, by submitting a research proposal to Eurostat [15]. In typical dissemination processes, users
are generally able to search the survey metadata before submitting a data access proposal. However, this is not the
case for EU‑GBV.

3.1.2. Paradata

The paradata help in monitoring the quality of data collection, understanding the conditions under which the
microdata were collected, and identifying any issues that may affect the consistency and accuracy of the microdata.
Eurostat required some paradata to be submitted with the main data set. These were the variables:

• ModeofDataCollection: informationwas collectedonwhether the interviewwas conductedviaCAPI (Computer‑
AssistedPersonal Interviewing), CATI (Computer‑AssistedTelephone Interviewing), CAWI (Computer‑Assisted
Web Interviewing), or other methods.

• Timing of Data Collection: this included details such as the month and year of the interview, which helps in
understanding the temporal distribution of data collection activities.

• Interview Duration: the time taken to complete the interview was also recorded, providing insights into the
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length and potential respondent burden of the survey.

In addition to the core paradata variables mandated by Eurostat, countries may utilize Case Management Sys‑
tems (CMS) or Contact Forms to facilitate more speciϐic management and monitoring of interviewers, supervisors,
and sample participants. Thus, Greece additionally used the following info/variables collected through CMS:
• Sampling information: number of eligible persons in each household.
• Disposition codes/Response behavior: precoded response behavior such as item non‑response, break‑offs,

and other indicators of respondent engagement are captured, which are critical for evaluating mcrodata qual‑
ity and response rates.

• Sample dwellings assigned to supervisors/interviewers.
• Contact attempts: the survey records the number of contact attemptsmadewith respondents, which is crucial

for assessing the effort required to achieve the ϐinal response rate.
• GPS dwelling coordinates.

In conclusion, the variables required by Eurostat, such as mode of data collection, timing, and interview du‑
ration, offer valuable insights into the procedural aspects of the survey. Additionally, the use of CMS software in
countries like Greece enriches the dataset further by incorporating critical indicators like sampling details and in‑
terviewer behavior. This allows for the assessment of microdata quality and the early identiϐication of any issues
during the ϐieldwork. Paradata, such as disposition codes are crucial for assessing quality criteria such as the re‑
sponse rates and their recording and monitoring are common practices in small and large‑scale surveys [13].

3.1.3. Metadata

The European Statistics Code of Practice highlights the critical role of metadata in ensuring the quality, trans‑
parency, and usability of statistical outputs. Principles 8 & 15 of the European Statistics Code of Practice refer to
metadata and are specialized to the following indicators:

8.4 Metadata related to statistical processes are managed throughout the statistical processes and dissemi‑
nated, as appropriate.
15.1. Statistics and the correspondingmetadata are presented, andarchived, in a form that facilitates proper
interpretation and meaningful comparisons.
15.5. Metadata related to outputs are managed and disseminated by the statistical authority according to
the European standards.

According to the aforementioned indicators, Eurostat provides to statistical agencies the ESS‑MH (Metadata
Handler) [16] web application that is a platform designed to manage and disseminate metadata associated with
the European Statistical System (ESS). Documentation based on metadata is referred to by Eurostat as Quality Re‑
porting and is mandatory alongside the submission of microdata to the EDAMIS system. The ESS‑MH is structured
according to a standard called SIMS (Single Integrated Metadata Structure) that contains the following informa‑
tion: contact, metadata update, statistical presentation, unit of measure, reference period, institutional mandate,
conϐidentiality, release policy, frequency of dissemination, accessibility and clarity, quality management, relevance,
accuracy, timeliness and punctuality, coherence and comparability, cost and burden, data revision and statistical
processing. Subsequently, the metadata based on SIMS is made available from Eurostat to the public [17]. Ιt should
be clariϐied that each country creates its own SIMS ϐile but the one available from Eurostat is an integrated and
comparative ϐile for all countries.

3.1.4. Administrative Data

In the context of the EU‑GBV framework, member states are encouraged to integrate administrative data (e.g.,
police and court records, helpline calls, and shelter accommodations forwomen) to provide comprehensive insights
into the prevalence and handling of gender‑based violence. These data are transmitted to Eurostat to develop a
limited set of standardized indicators [10] (p. 580).

As depicted in Figure 1, the layered model of violence data highlights the progression from reported violence ‑
cases formally documented in administrative records ‑ to disclosed violence, captured through self‑reported survey
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data, and ultimately to actual prevalence, encompassing the true scale of violence, including unreported and hidden
cases. This hierarchy underscores the limitations of relying solely on administrative data, as it represents only a
fraction of the broader phenomenon. By integrating multiple data sources, such as surveys, researchers can bridge
the gap between recorded and real‑world experiences, offering a more comprehensive understanding of violence
and informing more effective interventions.

Figure 1. Differences in violence due to data sources. Source EIGE [18] (p. 121).

Survey microdata and administrative data serve distinct yet complementary purposes, each addressing differ‑
ent aspects of gender‑based violence. Surveymicrodata provide valuable insights into the severity and frequency of
violence, while also highlighting the socio‑economic and cultural factors that inϐluence its occurrence. In contrast,
administrative data offer practical information on how cases are managed within the system, focusing on report‑
ing, registration, and processing by police and judicial institutions. Moreover, administrative data help assess the
capacity of government agencies and evaluate the effectiveness of victim support services. By integrating these
two types of data, a more comprehensive and nuanced understanding of gender‑based violence can be achieved,
enabling policymakers to address both its root causes and systemic responses effectively.

Other administrative data—such as census data or even more up‑to‑date ϐigures from the census, including
births, deaths, and migration ϐlows—are utilized for the creation of weighting variables and for ensuring the repre‑
sentativeness of the sample.

3.2. ESS
The ESS is a scholarly, cross‑national survey that has been conducted across Europe since its inception in 2001.

The survey population of the ESS consists of individuals aged 15 years and older, who are residents of private
households within the participating countries, regardless of nationality, citizenship, or legal status. Carried out
biennially, the survey involves face‑to‑face interviews with newly selected, cross‑sectional samples. It provides
valuable insights into the attitudes, beliefs, and behavioral patterns of diverse populations across more than 30
countries. The methodology followed is set out in detail via the infrastructure’s website [19]. Participants are se‑
lected through rigorous random probability sampling methods at every stage, utilizing sampling frames based on
individuals, households, or addresses. At the time this article was written, data from the 11th round of the ESS
had been released, and preparations were underway for the 12th round. The ESS Consortium undertakes compre‑
hensive quality assessment activities [19] to ensure reliable and comparable data across countries. These include
evaluating questionmeasurement quality usingMTMM (Multitrait‑Multimethod) experiments and the SQP (Survey
Quality Predictor) tool [20], ensuring measurement equivalence for valid cross‑national comparisons, and assess‑
ing sample representativeness through comparisons with benchmarks like the EU Labour Force Survey. Countries
participating in the ESS are continuouslymonitored by the ESS Consortium throughout the entire process. Fromde‑
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sign to ϐinal data submission, they are required to delivermultiple reports, which the Consortium centrally oversees
to ensure compliance and quality.

3.2.1. Microdata

The ESS traditionally relied on face‑to‑face interviews for data collection. However, the COVID‑19 pandemic
highlighted challenges with this approach, leading to the temporary adoption of self‑completion methods, such as
online and paper questionnaires, in some countries during Round 10 [21]. Following a strategic review, the ESS
decided to gradually transition from face‑to‑face interviews to self‑completion methods. According to the plan,
in round 12 (2025/26), participating countries will implement a mixed data collection mode: half of the sample
will participate through face‑to‑face interviews, while the other half will complete online or paper questionnaires.
From round 13 (2027/28) onwards, data collectionwill be conducted exclusively through self‑completionmethods
[21]. This transition aims to adapt to changing circumstances while recognizing the challenge of maintaining high
response rates.

The source questionnaire (see the round 11 source questionnaire [22]) contains the common questions in
English as well as rules for tailoring/piping, routing, and validation that must be incorporated into the CAPI/CAWI
questionnaires. Countries are responsible for programming the CAPI questionnaire and digital contact forms, as
well as preparing all other ϐieldwork documents (e.g., advance letters, showcards). However, many countries utilize
Centerdata’s DataCTRL Survey Tool Suite [23], so the CAPI and CAWI questionnaires, as well as the contact forms
and the monitoring mechanisms can be centrally programmed by Centerdata.

Upon completing data collection, participating countries in the ESS are required to deliver a comprehensive set
of data and documentation to the ESS Archive (Sikt). This includes datasets from the main questionnaire, the inter‑
viewer questionnaire, the contact form, Sample Design Data File (SDDF), raw data and verbatim recorded answers
and documents such as the National Technical Summary (NTS), including appendices (education, income, political
parties, marital and relationship status), population statistics, main and interviewer questionnaires, contact form,
showcards, interviewer and ϐieldwork instructions, interviewer training material, advance letters and brochures,
CAPI programs and interim dataset analysis report [24]. All data ϐiles must adhere to ESS‑deϐined variable names,
labels, and formats, include consistent respondent identiϐiers and country codes, and undergo disclosure risk as‑
sessments to ensure no identiϐiable information is present in publicly distributed data.

After the submission, a total of 16 data programs are applied during the data processing stages, starting from
the moment the National Coordinators deposit the ϐiles into the ESS Archive Intranet until the ϐinal draft ϐiles are
prepared for control and approval. Someof these programsperformautomatic checks on the data ϐiles, while others
generate outputs that require manual veriϐication. All programs, ϐiles, and outputs are accessible to the National
Coordinators, ensuring complete transparency throughout the processing workϐlow [19].

Finally, the consortium releases data and documents on a predeϐined date for each round, rather than by coun‑
try. These aremade available through the ESS data portal [25]. Through the Data Portal, researchers have access to
all data categories: research data, paradata, administrative data and documents (e.g. questionnaires, contact forms
etc.) via a structured and user‑friendly way. Access to the data is available through a simple registration process,
complemented by user‑friendly tools like the ”Data Wizard,” which streamline data selection and download.

3.2.2. Paradata

The ESS collects various types of paradata to monitor and enhance data quality. These include:

• Contact form data [26]: detailed records of each contact attempt with potential respondents, documenting
interview outcomes and interactions with the interviewers. In the ESS, great importance is placed on this data,
as it is a distinct ϐile submitted to ESS Archive and accessible to third parties through the Data Portal [27].

• Time stamps & data collection mode: Accurate records of the start and end times for each interview and ques‑
tionnairemodule are essential for identifying issues such as rushing through questions. They serve as a critical
tool for monitoring interview quality and detecting undesirable behaviors like speeding. Time stamps at the
seconds level must be included at the beginning and end of each module. The mode of data collection and
time stamps can be accessed through the ESS Data Portal under the ’Administrative Variables’ group of the
integrated data ϐile.
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• Interviewer οbservations [28]: Notes and assessments made by interviewers (included in the module J of the
main questionnaire) regarding the interview process and respondent behavior. The ESS places signiϐicant im‑
portance on this data, making it available as a separate ϐile accessible to third parties through the Data Portal.

These paradata are instrumental in ensuring adherence to ϐieldwork standards and identifying potential issues
during data collection. They are all accessible through the ESS Data Portal.

3.2.3. Metadata

In the ESS, countries do not submit metadata separately using a structured template. Instead, metadata is em‑
bedded within the data and documents provided by each country. The consortium centrally manages the metadata
documentation and uses a documentation process that is compliant with the Data Documentation Initiative Lifecy‑
cle (DDI‑L) metadata standard [29]. The ESS Data Portal provides access to rich metadata for each variable, as well
as extensive documentation for each round of data collection. The data presentation in portal is centered around
variables, offering detailed views for each one. Themetadata in integrated datasets (coveringmultiplewaves)make
it easy to track how variables evolve over time, whether they stay the same or change. Each collection round is com‑
prehensively documented with links to related materials, covering aspects like universe, time, participating coun‑
tries and methodology. Country‑speciϐic details, such as sampling and collection notes are also documented. For
each variable, extensive metadata is provided, including variable groups, response categories, question text, data
types, and interviewer prompts.

3.2.4. Administrative Data

TheEuropean Social SurveyMultilevel Data (ESSMD) [30] is a supplementary dataset designed to complement
the individual‑level data collected in the ESS. Its primary purpose is to enable researchers to analyze respondents’
surveydatawithin the broader contextual environments they live in, such as countries or regions. TheESSMD incor‑
porates contextual andmacro‑level variables derived from various external data sources, such as national statistics
and international databases. These variables typically include socio‑economic, political, demographic, and cultural
indicators, which provide a richer understanding of the conditions that may inϐluence individual responses. For
example, it includes information on GDP, unemployment rates, governance indicators, or cultural diversity indices.
The selection of variables in the ESSMD is not exhaustive but is carefully curated based on expert recommendations.
This makes the ESS MD a valuable resource for conducting multilevel analyses, where researchers can examine the
interplay between individual‑level data (e.g., attitudes, behaviors) and their broader societal or contextual frame‑
works. The ESS MD is also available through the Data Portal.

Additionally, variables like ancestry, citizenship, country of birth, father’s country of birth and mother’s coun‑
try of birth, and languagemost often spoken at homemust all be assessedwith respect to disclosure risk comparing
frequencies and cross tabulations with population statistics at a national and regional level. It is strongly recom‑
mended that citizenship, country of birth and country of birth of parents are assessed together since they might
represent combination of minority groups [31].

Furthermore, ESS uses post‑stratiϐication weights [32] that use auxiliary information to reduce the sampling
error and potential non‑response bias. They have been constructed using information on age group, gender, educa‑
tion, and region. The population distributions for the adjusting variables were obtained from the European Union
Labour Force Survey.

Finally, efforts are beingmadewithin theData Portal to integrate datasets fromother sources that can be linked
to the social variables of the ESS, such as data from the Climate Neutral and Smart Cities Science Project [33] and
cross‑national data based on the CRONOS probability‑based harmonized web panel.

3.3. PIAAC
The PIAAC is a multi‑cycle international computer‑based household survey of adults aged 16‑65 years spon‑

sored by the OECD. It focuses on assessing adult skills and competencies crucial for participation in 21st‑century
economies and societies. The basic survey questionnaire collects data on participants’ educational backgrounds,
professional achievements, and their use of information and communication technologies and is accompanied by
a psychometric assessment design that focuses on measuring four key domains: literacy skills, numeracy skills,
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reading and numeracy components, and adaptive problem‑solving [34, 35]. PIAAC is designed as 10‑yearly cycles.
The ϐirst cycle of the PIAAC survey took place in three rounds, with a total of 39 countries participating. The second
cycle began with 31 countries in Round 1, culminating in the release of data on 10 December 2024.

PIAAC data collection is governed by uniform standards to ensure data comparability across countries. This
comparability is achieved through the use of not only common data collection instruments but also standardized
methods of data administration. Participating countries are committed to adhering to these standards and must
continuously demonstrate their compliance throughout the implementation process. Each country is responsible
for conducting PIAAC in compliance with the PIAAC Technical Standards and Guidelines [34, 35] provided by the
Consortium to ensure that the survey design and implementation yield high‑quality and internationally comparable
data. 

In PIAAC, each participating country plays a crucial role in ensuring the success and accuracy of the survey
by providing a series of key deliverables at different stages of the process. During the planning phase, countries
develop detailed sampling plans to carefully design their approach to selecting participants, ensuring fair represen‑
tation and reliable response rates. At the same time, they adapt the survey instruments to ϐit their national context,
making necessary linguistic and cultural adjustments to maintain consistency across countries. Before data col‑
lection begins, they conduct thorough interviewer training and submit reports documenting how interviewers are
prepared to administer the survey effectively.

Once ϐieldwork is underway, countries continuously track progress through Sample Monitoring Forms (SMFs),
ensuring that data collection remains on track and meets the required quality standards. After the ϐieldwork is
completed, they conduct a Nonresponse Bias Analysis (NRBA) to examine whether certain groups were underrep‑
resented and take steps to correct any imbalances. A weighting plan is also submitted to ensure that survey results
accurately reϐlect the broader population.

Throughout the process, each country compiles National Survey Design and Planning Reports (NSDPR), which
document their approach, adjustments made along the way, and lessons learned. Finally, after the end of the collec‑
tion process, one of the most critical deliverables is the database submission, where countries provide their clean
and veriϐied data in a standardized format, allowing for seamless integration into the international dataset.

3.3.1. Microdata

In‑person interviews are required to complete the background questionnaire and administer the direct as‑
sessment. A computer‑assisted data collection method must be utilized at all stages of the data collection process.
The direct assessment is delivered in a tablet‑based format, using the same tablet system employed for collecting
background questionnaire data [35]. The background questionnaire is completed by the interviewer, while the
assessment is completed directly by the respondent. If the respondent is unable to use the CAPI system, the assess‑
ment is administered in a paper‑and‑pencil format. The international master questionnaire [36] includes inference
rules, consistency checks, and routing codes that must be implemented within the CAPI software. The PIAAC con‑
sortium provides speciϐic CAPI software to countries. Besides the CAPI software, the consortium provides Data
Integration Software, which integrates data from different sources to one single database. The database integrates
diverse datasets ‑ data and paradata ‑ to support both computer‑based and paper‑pencil assessments. It includes:
a)sample design data from countries, processed into the Sampling Data Information File (SDIF) dataset, which is a
ϐile that includes all sampled persons, nonrespondent sampling units (e.g., dwelling units) and unsampled dwelling
units, that is created through the CMS system and information from the sampling frame and is essential for en‑
suring consistency and facilitating weighting adjustments, b)background questionnaire coded responses, ex‑post
coded responses of verbatim responses and background questionnaire log ϐiles, c)Computer‑Based Assessments
(CBA) responses and detailed log ϐiles for tracking respondent interactions, d)scoring for the paper and pencil as‑
sessments and e) post‑interview questions, answered by the interviewers. The Data Integration Software provided
by the consortium generates the necessary reports to facilitate within‑country veriϐication during the survey’s pro‑
gression and prior to data submission.

Following data submission, the Consortium conducts identical checks to identify any unresolved issues not
previously addressed by national organizations. Further veriϐication checks and cleaning logic, including those for
multivariate inconsistencies, will be implemented at the international level and reported back to the countries for
review, comments, and corrections based on both within‑country and cross‑country analyses.
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Finally, users can download Public Use Files (PUFs), codebooks, background questionnaires, and all necessary
materials to conduct their own analyses from the “PIAAC 1st Cycle Database” [37] and “PIAAC 2nd Cycle Database”
[38] pages. To access the PUF ϐiles, users should answer a questionnaire providing their contact details and option‑
ally research project details [39]. The PIAAC survey utilizes complex sampling and psychometric designs, requiring
advanced statistical methods to estimate sampling and measurement variances and run the appropriate statistical
analysis. To assist users of SAS, SPSS, Stata and R, specialized tools have been developed to facilitate data explo‑
ration and statistical computations [40]. In addition to the above tools, there is a specialized web application, the
PIAAC Data Explorer [41], designed to enable users to explore and analyze the collected data online as well as the
PIAAC LogDataAnalyzer [42] which is a tool that facilitates analysis of the log data. Due to the complexity of the
PIAAC design and data and the complex statistical analysis required for proper statistical inference, it appears that
PIAAC places a strong emphasis on providing statistical tools rather than structured metadata and documentation.

3.3.2. Paradata

Asalreadymentioned, at the endof data collection, eachparticipating countrymust submit a completedatabase
that is exported through the Data Integration Software. This database includes data and paradata and sampling
information. Besides, the data ‑ (a) background questionnaire responses from the PIAAC CAPI, (b) the coding of ed‑
ucation, occupation, industry, language, country and region and (c) the cognitive assessment responses and scores
for automatically scored items ‑ it also includes many paradata such as [35]:

• The CMS paradata, such as disposition codes describing the contact results and contact details, incorporated
in the SDIF ϐile,

• Background questionnaire log ϐile, which is a log/audit dataset that holds information about the interviewer’s
actions during the CAPI (e.g. time stamps for interview start, interview paused, interview end, open help and
other actions).

• Computer based assessment log ϐiles, that provide a detailed understanding of respondents’ interactions dur‑
ing computer‑based assessments, allowing researchers to derive process indicators that complement tradi‑
tional assessment scores. The PIAAC log ϐile data is of potential relevance to researchers and others interested
in better understanding a range of issues relating to test‑taking behavior and the strategies and processes
followed by respondents in responding to test items.

It should be noted that the consortium provides participating countries with an international CMS, a software
platform designed to organize, track, and manage information, processes, and workϐlows related to the enumera‑
tion and selection of cases. Alternatively, countries may choose to use their own CMS, provided it adheres to the
standards outlined in the methodological guidelines for software.

The PIAAC 2012 study was the ϐirst large‑scale educational assessment to be conducted entirely on a com‑
puter. As participants completed the assessment, their interactions within the system were carefully tracked and
recorded with time stamps in special log ϐiles. These ϐiles, which provide valuable insights into response patterns
and behaviors, are available through the GESIS repository [43].

3.3.3. Metadata

In PIAAC, countries do not submit metadata separately using a structured template. Instead, some unstruc‑
tured metadata is embedded within the data and documents provided by each country. The consortium centrally
manages metadata documentation, but it doesn’t seem to place any particular emphasis on it. In PIAAC, there is
no speciϐic metadata standard used for data dissemination; however, metadata and documentation are available –
through a rather unstructured way ‑ via the corresponding website [44]. The metadata for variables is accessible
through the PUF ϐiles, while additional metadata for each country is provided in the technical reports [45].

3.3.4. Administrative Data

In PIAAC, administrative data play a dual role, both in ensuring data accuracy and expanding research possi‑
bilities. On one hand, they are crucial for Nonresponse Bias Analysis (NRBA) and weighting adjustments, helping
to correct biases related to eligibility, nonresponse, and benchmarking, ensuring that survey results truly reϐlect

11



Research on European Social Issues | Volume 01 | Issue 01

the broader population. The NRBA and weighting adjustments rely on auxiliary variables, primarily derived from
registries, censuses, or other administrative sources.

At the same time, in Nordic and Baltic countries like Denmark, Estonia, Finland, Norway, and Sweden, decades
of individual‑level register data allow researchers to link PIAAC data across cycles, offering deep insights into how
cognitive skills, education, and employment shape people’s lives and inϐluence broader societal trends. This linkage
enables longitudinal studies, helping to analyze skill demands in the labor market, the effectiveness of education
systems, gaps between education and employment, and young people’s transition into the workforce, while also
exploring connections between skills, income, health, and lifelong learning [46].

4. Discussion
Building on the literature review and the ϐindings from the three surveys, which were presented in juxtaposi‑

tion by survey and data category, this section addresses the three previously stated research questions.

4.1. Synthesizing Similarities and Differences
The synthesis below highlights both commonalities and distinctions across the surveys while maintaining a

clear comparative structure.

4.1.1. Microdata

All three surveys emphasizemethodological rigor, but their approaches to data collection, quality control tools
and data dissemination diverge. ESS and PIAAC traditionally reliant on computer‑assisted in‑person interviews.
Nevertheless, ESS is transitioning to self‑completion methods to adapt to changing contexts, such as those high‑
lighted during the COVID‑19 pandemic. In contrast, the EU‑GBV survey allows participating countries more ϐlexi‑
bility in choosing data collection methods, based on local needs. This ϐlexibility was allowed because the survey
dealt with a highly sensitive topic, was carried out by trusted statistical agencies, and marked Eurostat’s ϐirst time
conducting it.

Quality control and data integration processes also reveal differences. The ESS relies on centralized tools like
the DataCTRL Survey Tool Suite to ensure consistent programming and compliance across countries. Similarly,
PIAAC employs consortium‑provided software for database construction and validation, ensuring that all partic‑
ipating countries adhere to uniform standards. Moreover, for both aforementioned surveys, speciϐic ϐiles were
submitted to validate the probabilistic sampling methodology. The EU‑GBV survey, however, combines country‑
speciϐic methods with Eurostat’s overarching guidelines, enabling tailored solutions while maintaining a baseline
of comparability. This ϐlexibility provided by the EU‑GBV stems from the fact that Eurostat cooperates with organi‑
sations such as national statistical ofϐices and authorities, which guaranteemethodologically sound data collection,
the application of quality control and ensure appropriate probabilistic sampling.

Comparing research data accessibility, the ESS stands out by offering open access to data following a simple
registration process. PIAAC also offers immediate access to PUFs after completing a short questionnaire, requiring
mandatory ϐields such as name, afϐiliation, and email address. In contrast, the EU‑GBV survey imposes stricter data
governance policies, granting access only upon request.

Despite these differences, the shared purpose across these surveys is evident: providing high‑quality, compa‑
rable data to inform policy and academic research. The ESS seeks to illuminate cross‑national differences in social
attitudes and behaviors, the EU‑GBV survey focuses on understanding the prevalence and impact of gender‑based
violence, and PIAAC evaluates adult competencies critical for participation in modern economies.

4.1.2. ParaData

The three surveys share several similarities in their use of paradata, highlighting their commongoal of ensuring
high‑quality data collection. All three surveys incorporate paradata to monitor the quality and efϐiciency of the
data collection process. This includes tracking variables such as the timing of interviews, contact attempts, and
disposition codes. Moreover, the surveys integrate paradata into centralized systems or tools, enabling real‑time
validation andmonitoring. These systems not only ensure data quality but also enhance transparency by providing
detailed insights into the conditions under which the data was collected, the performance of interviewers, and the
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behavior of respondents.
Despite these shared practices, the surveys differ signiϐicantly in the depth, tools and accessibility of their para‑

data collection and processing. The ESS employs an extensive array of paradata, including detailed contact form
data, timestamps for all survey modules, and interviewer observations. The PIAAC incorporates a vast array of
advanced paradata, including detailed audit logs from computer‑based assessments and the background question‑
naire, seamlessly into its workϐlow. In contrast, the EU‑GBV Survey collects a narrower range of paradata, focusing
on essential variables such as mode of data collection, interview duration, and timing.

In terms of technological integration, the ESS and PIAAC demonstrate a higher reliance on advanced tools for
paradata management. The ESS employs the DataCTRL Survey Tool Suite, while PIAAC takes a more technology‑
intensive approach. The PIAAC system includes unique “technical” features like audit logs and adaptive workϐlow
data, which are integrated with responses for comprehensive analysis. The EU‑GBV survey, while technologically
supported, does not have a uniϐied framework for paradata processing, instead relying on a combination of Eurostat
guidelines and country‑speciϐic systems.

Additionally, all ESS paradata is made accessible through the ESS Data Portal, reϐlecting its emphasis on open
data practiceswhile a part of PIAAC paradata ismade accessible through the PUFs containing individual unit record
data ϐiles and other through the PUFs that contain the log data from the PIAAC cognitive assessments that can be
downloaded from the repository of GESIS [43]. EU‑GBV paradata variables may be provided by Eurostat in a micro‑
data request.

Overall, while the three surveys share a common emphasis on the importance of paradata for maintaining
quality and transparency, their approaches differ in scope, depth, accessibility, and technological sophistication.

4.1.3. Metadata

All three surveys recognize metadata as essential for ensuring transparency and usability of their datasets.
Each survey incorporatesmetadata into theirworkϐlows, documenting survey processes andmethodologies to facil‑
itate proper data interpretation, support research reproducibility, and enhance comparability across participating
countries.

However, there are clear differences in metadata submission, structure and completeness. Eurostat is the only
organization that requires countries to submit their metadata through the ESS‑MH. In contrast, for the ESS, the con‑
sortium itself handles the metadata centrally. A similar approach is taken for PIAAC, where only limited metadata
is provided by the consortium. Concerning the structure, the ESS employs the DDI‑L standard, offering a highly
structured and user‑friendly metadata system accessible through its Data Portal. Researchers can view detailed
metadata for each variable, including its deϐinition, data types, and associated collection rounds. The ESS also pro‑
vides metadata linked to integrated datasets for longitudinal analysis and maintains rich documentation for cross‑
national comparisons. The EU‑GBV survey, by contrast, uses the SIMS standard provided by Eurostat. While this
ensures adherence to European standards, the metadata system is less interactive compared to the ESS Data Portal
and doesn’t integrate variablemetadata. PIAAC differs further by lacking a structuredmetadata standard like those
used by the ESS or EU‑GBV. Limited and unstructured metadata is available through PIAAC’s website, where users
can access documents such as codebooks and technical reports, but the information is less organized and requires
more effort to navigate.

Besides the fact that theESS offers a highly structured anduser‑friendlymetadata system, according toGregory,
Wackerow & Orten (2023) [47], the ESS metadata lacks granularity in two key areas. First, formal deϐinitions of
concepts are not directly provided; researchersmust refer to survey instruments and questionnaires to understand
the context of questions and possible responses. These questionnaires, available at the country level, offer valuable
insights for cross‑national comparisons. Second, data processing details are documented but require researchers
to download and review related documents to determine speciϐics for each variable. The ESS is addressing these
limitations by developing a new dissemination system, which will include metadata in XML format following the
DDI‑L standard, along with improved tools for comparing variables across data collection rounds.

Overall, although all three surveys emphasizemetadata as a cornerstone of their research frameworks, their ap‑
proaches to structuring and detailing this information differ. All surveymetadata are freely available and contribute
to a deeper understanding of the data themselves. However, they vary in terms of structure and completeness.
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4.1.4. Administrative Data

TheESS, EU‑GBV, andPIAAC integrate administrative data in twokeyways: enhancingdata accuracy andbroad‑
ening research opportunities. Data accuracy concerns survey design and implementation as well as quality checks.
Administrative data are used to create accurate andup‑to‑date sampling frames, deϐine the target population, and al‑
locate the sample basedon actual populationdistributions. They also support the construction of post‑stratiϐication
weights, which adjust survey data according to real demographic distributions. By comparing key demographic or
socio‑economic variables—such as age, gender, education, or employment status—between the survey sample and
corresponding administrative population data, researchers can identify coverage errors, non‑response biases, or
deviations from expected distributions. Such comparisons allow for the detection of underrepresented or overrep‑
resented groups in the sample and guide the application of post‑stratiϐication or calibrationweighting adjustments.
Additionally, administrative data constitute a powerful asset for the social sciences, as they greatly expand the range
and depth of research possibilities. Their comprehensive coverage, low bias, and longitudinal nature enable the ex‑
ploration of complex social phenomena with enhanced empirical robustness and broader generalizability—often
making feasible research designs that would otherwise be unattainable. Within this broader context, the integra‑
tion of administrative data into machine learning models can further improve the precision, scalability, and policy
relevance of analytical tools used in evidence‑based decision‑making.

A distinctive feature of administrative data is that, unlike survey data, paradata, or metadata, they are not
generated by the data‑producing organization itself, but rather originate from NSIs or other public and private
bodies, and are collected for administrative and operational purposes, not with research in mind. Access to such
data typically requires lengthy and complex procedures, and their content is often not fully aligned with research
needs, as it reϐlects institutional mandates rather than scientiϐic standards. Moreover, their use is subject to strict
legal constraints, frequently necessitating special authorizations or formal data access agreements. In many cases,
individual‑level register data arenot available, limiting the scope for linkingwith other individual‑level datasets. Ad‑
ministrative statistics are also commonly disseminated in aggregated or non‑standardized formats, which further
hampers their integration with survey‑based microdata. Consequently, and despite their considerable analytical
potential, administrative data remain, in practice, only partially compatible with the FAIR and OPEN data princi‑
ples, highlighting the need for institutional commitment, legal clarity, and technical interoperability to enable their
responsible and effective use in research.

Despite these similarities, administrative data vary signiϐicantly in scope, with each survey incorporating dif‑
ferent types of data to serve its unique objectives. The ESS primarily uses administrative data as a contextual sup‑
plement through its ESSMD, which includesmacro‑level indicators like GDP and unemployment rates. The EU‑GBV
survey integrates administrative sources such as police reports, court records, and helpline calls to generate stan‑
dardized indicators of gender‑based violence. In the case of PIAAC, some countries link survey responses with reg‑
ister data, allowing for a more comprehensive approach by connecting longitudinal administrative datasets. This
enables advanced analyses of education, employment, and broader socio‑economic trends.

The accessibility of administrative data also varies across these surveys. ESS offers open access to its multi‑
level data through its Data Portal, making it widely available for research. In contrast, PIAAC provides structured
access and allows data linkage in certain countries, but integration depends on national frameworks. These varying
approaches highlight the distinct goals and operational frameworks of each survey. The ESS focuses on providing
contextual insights for all countries, while PIAAC builds on national initiatives to enable in‑depth longitudinal anal‑
ysis.

4.2. Compliance with FAIR and OPEN principles
A key ϐinding that emerged from the synthesis of the surveys is that the FAIR and OPEN principles do not apply

to the surveys as a whole but concern each data category separately ‑ microdata, paradata and administrative data.
On the other hand, metadata is a crucial tool for ensuring fairness and openness, as the majority of the criteria for
aligning data with the FAIR and OPEN principles rely on metadata [48]. Consequently, metadata itself will not be
evaluated below, as it serves as the foundation for assessing other data. Additionally, interoperability goes beyond
standardized metadata formats, encompassing seamless integration between microdata, paradata, metadata, and
administrativedata. Each survey adopts different practices and levels of compliancedependingon thedata category,
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highlighting the need for more targeted approaches to their management and dissemination.
Concerning research microdata, the ESS excels in openness and FAIR compliance, providing freely accessible

data with comprehensive metadata and minimal access barriers, ensuring ϐindability and reusability. Its data is
also highly reusable with clear usage licenses under which data can be reused and disseminates data in standard‑
ized community data formats such as csv, SPSS, and STATA and metadata formats such as DDI‑L. Administrative
data and paradata are disseminated in separate ϐiles while maintaining the same level of openness and fairness
as research microdata. All data categories can be seamlessly integrated using key variables that ensure smooth
interoperability. Furthermore, demonstrating its interoperability with other surveys, the ESS portal also dissemi‑
nates data from the Climate Neutral and Smart Cities Science Project. These datasets are integrated with ESS data,
combining environmental data with insights on people’s attitudes and behaviors to support social, political, and
scientiϐic analysis.

The EU‑GBV survey includes a small amount of paradata variables in its main data ‑ microdata ‑ and there are
no speciϐic ϐiles available for administrative data or paradata. Researchers can request access tomicrodata through
Eurostat’s microdata access portal by submitting a project proposal. However, there is no detailed metadata avail‑
able for individual variables, which can make it harder to understand the context and structure of the data before
applying for access. The indicators generated from the microdata are searchable, available and accessible through
Eurostat’s database [49], speciϐically under the path: “Detailed datasets → Population and social conditions → Liv‑
ing conditions and welfare → Gender‑based violence against women”. Each indicator is accompanied by an ”M”
symbol, which links to the EU‑GBV SIMS metadata. The same metadata can also be accessed when viewing each
EU‑GBV indicator in table format. So, concerning microdata, EU‑GBV demonstrates moderate FAIR compliance, ad‑
hering to Eurostat’s guidelines to ensure quality and comparability, but restricts access, requiring formal approval
for data use, which limits openness. Aggregated EU‑GBV data, such as key indicators, are freely accessible.

PIAACmicrodata is considered open, as it is accessible through PUFs following the completion of a short ques‑
tionnaire. Access to country speciϐic PUFs differs by country. PIAAC integrates advanced paradata, including audit
logs and timestamps, which provide valuable insights into respondent behavior and interviewer performance, but
access is partially restricted. PUFs containing log data from the PIAAC cognitive assessments can be downloaded
from the GESIS Data Catalogue; however, they are only available for the ϐirst cycle and ϐirst round of data collection.
PIAAC exhibits moderate compliance with FAIR principles, primarily due to its relatively limited and unstructured
metadata. Regarding administrative data, they are generally unavailable. However, in countries like Denmark, Esto‑
nia, Finland, Norway, and Sweden, statistical ofϐices provide access to annual individual‑level register data spanning
several decades that enable researchers to link PIAAC data from both Cycle One and Cycle Two with register data
for research purposes.

4.3. Integrating the Best Data Practices
This section describes howmicrodata, paradata, metadata, and administrative data can be integrated adopting

the best practices of all three surveys. The main approaches for integrating these elements are summarized below
and illustrated in Figure 2.

Figure 2. The integration of survey microdata (dashed lines indicate potential integrations not analytically exam‑
ined in this article).
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4.3.1. Connectingmicrodatawith paradata, metadata and administrative data: Business and Physical Linkage

Surveys emphasize the need for a seamless andwell‑integratedworkϐlow, where different data elements come
together to improve both the quality and clarity of microdata. A key part of this process is paradata, which helps
ensure methodological rigor by tracking data collection in real time and spotting potential biases or errors. At
the same time, metadata plays a crucial role in keeping things transparent and user‑friendly. It provides detailed
documentation on the structure of the data, key variables, and the overall process—from data collection to ϐinal
analysis—making secondary research more reliable and insightful. Beyond this, administrative data is incorpo‑
rated to add depth, allowing researchers to connect individual survey responses to broader societal trends. By
combining all these elements—survey microdata, paradata, metadata, and administrative records—we create a
rich, multidimensional dataset that supports strong analysis and informed, evidence‑based decision‑making.

Whenmanagingor analyzingdata, it is often consolidated into a singledataset. This dataset typically consists of
microdata, though in some cases, it also includes paradata or/and administrative data from one or multiple survey
waves. From a technical standpoint, paradata is linked to microdata using key variables, while administrative data
can be connected either at the individual level through these same key variables or using geographic identiϐiers.
Among the surveys examined, the ESS stands out for itswell‑structured and transparent data integrationprocess. In
the ESS framework, microdata, paradata (such as contact forms and interviewer observations), and administrative
data (ESS‑MD) are provided as separate ϐiles. However, each ϐile contains unique identiϐiers, allowing researchers
to seamlessly merge themwhile maintaining ϐlexibility and accuracy. Additionally, whenmergingmicrodata across
different survey rounds, all common variables retain the same names across waves. This consistency simpliϐies the
process of linking data over time, making longitudinal analysis more straightforward.

However, merging diverse databases requires specialized skills. The role of the National Data Manager in the
PIAAC survey [34] is a characteristic example, as it demanded the ability to create comprehensive datasets derived
frommultiple sources, enabling further processing and analysis.

4.3.2. Technological Integration: Data Collection – Management – Analysis & Dissemination Tools.

The tools for data collection, management, analysis, and dissemination go beyond just microdata—they also
cover paradata and administrative data. For microdata, surveys utilize CAI systems and employ both simple and
mixed data collection methods. Paradata, which captures metadata about the data collection process itself, is man‑
aged through CMS platforms and log tracking tools. Administrative data collection, on the other hand, is a more
hands‑on process. Researchers manually explore databases such as Eurostat’s indicators database, the Eurostat
Census Hub, and various registers to extract relevant information. They then construct key variables to integrate
this data with microdata, ensuring a more comprehensive analytical framework.

As datasets grow more complex ‑ such as PIAAC microdata ‑ the need for advanced analytical tools becomes
even more critical. To meet this challenge, PIAAC offers specialized platforms like the PIAAC Data Explorer and
LogDataAnalyzer, while also ensuring compatibility with statistical software such as SAS, SPSS, Stata, and R. As
data becomes more intricate, so must our analytical approaches, demanding ever more sophisticated tools and
methodologies to extract meaningful insights.

Finally, dissemination tools and platforms aren’t limited to microdata ‑ they also support other types of data,
including paradata andmetadata. The European Social Survey (ESS) stands out as the only survey that uses a single
dissemination platform for both paradata and administrative data, ensuring consistency and accessibility across
different data types.

4.3.3. The essential role of structured metadata

Metadata plays a crucial role in making sense of any type of data—whether it’s microdata, paradata, or ad‑
ministrative records. Without it, understanding and interpreting datasets would be much more difϐicult. It acts as
a detailed guide, explaining variable deϐinitions, methodology, and sampling processes, ensuring that data is both
transparent andusable. Keepingmetadatawell‑documented becomes evenmore challenging for repeated – longitu‑
dinal surveys, especiallywhenworkingwith integrated datasets at the country or round level. In such cases, certain
variables remain unchanged and should be preserved as they are in relation to theirmetadata for easy searchability.
Others evolve over time, requiring careful monitoring and documentation of changes. Additionally, new variables
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should be introduced within a comparative framework to ensure efϐicient management in the future.
All types of data ‑ microdata, paradata, and administrative data ‑ rely on metadata for proper documentation.

However, the ESS is unique in systematically documenting all three data types in the same structuredway, ensuring
consistency and ease of access for researchers. Additionally, ESS is compliant with DDI‑L metadata standard, while
EU‑GBV is compliant with SIMS metadata standard.

4.3.4. Linkage with other surveys and sources of data

The ESS portal goes beyond just collecting survey data ‑ it also connects with the Climate Neutral and Smart
Cities Science Project, making it a valuable resource for understanding how people’s attitudes and behaviors relate
to environmental issues. By integrating these datasets, researchers can explore the social and political dimensions
of climate action, helping to paint amore complete picture of how individuals and communities respond to environ‑
mental challenges. This seamless combination of data allows for richer, more meaningful analysis that can inform
both policy and scientiϐic discussions.

In Figure 2, although no such cases emerged in the case studies of the surveys we examined, we list the po‑
tential link between surveys and digital trace data that can be roughly deϐined as “records of activity (trace data)
undertaken through an online information system (thus, digital)” [50]. As Stier et. al. point out in their article [51]
themain advantages of the linkage between surveys anddigital trace data are the cross‑validation and improvement
of measurements, the explanation of human behavior at a large scale, and novel opportunities to improve causal in‑
ference in experimental settings. Additionally, declining response rates in surveys, particularly among those most
engaged with digital technologies, further challenge the effectiveness of survey methods [51].

4.3.5. Adherence to Standards

The integration process is guided by international standards and principles like FAIR and OPEN data. This
ensures that microdata, paradata, metadata, and administrative data are not only linked but also accessible for
secondary use and replication. Metadata, when alignedwith established standards (e.g., DDI, SIMS), strengthen the
FAIR principles of data by ensuring interoperability across different systems, platforms, and tools. Standardized
metadata enable seamless data exchange, interpretation, and utilization in a consistent and structured manner.

5. Conclusions
Figure 2 showcases howsurvey data ϐits into a larger research ecosystem, bringing togethermultiple sources of

information. This framework is designed to integrate various datasets— survey microdata, administrative records,
and paradata—while also recognizing the potential for incorporating additional sources like digital trace data (e.g.
social media) or datasets from other surveys and projects. By expanding the range of available data, researchers
can achieve deeper and more comprehensive insights. At the heart of this system is microdata, which acts as a
bridge connecting different datasets and reinforcing the foundation for broader research efforts. The framework
followsOPENandFAIRprinciples, ensuring that data remains accessible, reusable, and transparent, thus promoting
collaboration and innovation. Metadata plays a crucial role by providing essential context and improving data dis‑
coverability, while paradata—which captures details about the data collection process—enhances quality control
and interpretation. Additionally, specialized tools are employed at every stage of the data lifecycle, from collection
andmanagement to dissemination and analysis, ensuring seamless integration andmaximumutility. By embracing
this comprehensive approach, researchers can uncover patterns and relationships thatmight otherwise remain hid‑
den when working with isolated datasets. This enhances the depth and impact of research, leading to more robust,
well‑rounded ϐindings.

Figure 2 highlights a key challenge: managing and analyzing complex datasets requires advanced technical
skills. To tackle this, initiatives like PIAAC have invested in developing analytical management and analysis tools
that help researchers work with large and intricate data structures.

However, this article does not explore critical issues like GDPR compliance or the ethical responsibilities in‑
volved in research. Bringing together data from multiple sources can increase the risk of exposing sensitive or
personally identiϐiable information, making careful handling essential. Beyond just technical solutions, addressing
these challenges requires clear ethical guidelines, strong legal frameworks, and proper training for researchers.
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It’s not just about having the right tools—it’s about ensuring that researchers have the knowledge and support to
integrate data responsibly, protect privacy, and uphold research integrity.
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