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Welcome to Q2026!

Dear all,

The Croatian Bureau of Statistics and Eurostat are pleased to invite you to the 12th European 
Conference on Quality in Official Statistics (#Q2026). The Conference will take place from  
3 to 5 June 2026 in the coastal city of Šibenik, Croatia.

As a cornerstone event in promoting quality in official statistics, Q2026 will once again bring together 
statisticians, researchers, academics and professionals from various fields to explore the latest trends 
and address the key challenges under the motto: Official Statistics: Enhancing Trust, Shaping 
the Future.

Q2026 topics aim to cover the diversity of issues and aspects related to the quality of European 
official statistics. It will explore institutional frameworks supporting quality management in official 
statistics and highlight the challenges and opportunities in maintaining the quality of official statistics 
amid rising use of Artificial Intelligence (AI). The conference will emphasise quality as essential for 
building and maintaining user trust.

Continuing the well-established practice, Q2026 will offer a series of one-day training courses, to be 
held on 2 June 2026.

The Q2026 website has been designed to keep you updated with the most relevant information 
about the event. Should you have any questions, please contact the organising team at Q2026HR@
dzs.hr.

Looking forward to welcoming you in Šibenik!

Lidija Brković,  
Director General,  
Croatian Bureau of Statistics

Mariana Kotzeva,  
Director General,  
Eurostat

mailto:Q2026HR@dzs.hr
mailto:Q2026HR@dzs.hr
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SESSION 1 – SPECIAL SESSION: European Statistics Code of Practice  
– Past, Present, Future, 3 June 2026, 11:00 – 12:30

The Journey of the ESS CoP Implementation – 20 Years of Challenges to Enhance the 
Future of Official Statistics

Main author
Maria João Zilhão, Statistics Portugal, Portugal

There is no doubt of the relevance and strategic position of the European Statistics Code of Practice 
at the heart of a national statistical office and its national system in the European Statistical System. 

Over the years, since its first edition in 2005, it reinforced the already national status of professional 
independence by law, impartiality and quality of processes and products at large, providing then a 
systematic and concise approach across the European Statistical System, from which we, statistical 
offices, all profited from, allowing also to strengthen the cooperation amongst the European Statistical 
System for the CoP implementation and its related activities. 

It has been a driving force to enhance and develop other related frameworks and tools for guiding 
purposes and peer reviews, such as the ESS Quality Assurance Framework. 

From the national perspective this quality framework and approach have been a reference, a guide 
and an inspiration for the implementation of Quality Management Systems at organizational level, in 
a way that we could not have aspired throughout the last 20 years. 

The paper and presentation will focus the main strengths and changes in the European Statistics 
Code of Practice and how they impacted the strategic directions and daily work of a statistical office, 
in particular the challenge of reinforcing the brand of European official statistics and ultimately 
the trust and credibility of the organizations involved in their production, and what challenges and 
expectations it poses to the near future with further revisions. 

The presentation will navigate throughout the national standpoint of statistics Portugal but also the 
experience of being a peer reviewer in the 2021-2023 round.
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Two Decades of the European Statistics Code of Practice – Reflections After the 20th 
Anniversary

Main author
Avis Beneš, Statistical Office of the European Union (Eurostat), Luxembourg

Co-author
Mateusz Kaleta, Statistical Office of the European Union (Eurostat), Luxembourg

Since the time of the finalization of the Third round of European Statistical System (ESS) peer 
reviews in 2023, there are on-going discussion in the ESS about possible revision of the European 
Statistics Code of Practice (ES CoP) and which timeline as well as format potential revision might 
entail. This aspect was especially emphasized in 2025, which marked 20th anniversary of ES CoP, 
adopted in February 2005. 

Eurostat, along with national statistical authorities from EU and EFTA countries, has marked the 
20th anniversary of the ES CoP with various events and communication throughout the year, having 
its peak at the high-level event organized by Eurostat and held in Brussels on 6 and 7 November 
2025. This event included the heads of Eurostat, the European Central Bank’s Directorate-General 
for Statistics, and the national statistical institutes (NSIs) that compose the European Statistical 
System, as well as the NSIs of the enlargement countries. Chairs and members of the European 
Statistical Advisory Committee (ESAC), European Statistical Governance Advisory Board (ESGAB), 
the EU’s Economic and Financial Sub-Committee on Statistics, European Broadcasting Union, and 
other national statistical authorities also took part. 

Main sessions of the event were dealing with celebration of memories (touching upon how the story 
of the European Statistics Code of Practice began and how it has inspired changes to the EU Law 
on European statistics together with establishment of the ESGAB), crucial aspect of professional 
independence of national statistical authorities and how it is to be ensured in practice and most 
importantly, perspectives of ES CoP in the future and discussions on possible third revision of ES 
CoP. 

This presentation will provide summary of the event’s rich discussions with emphasize on need to 
reflect fast and profound changes in the future revision, including the aspects of artificial intelligence. 
It will provide further opportunity to look ahead and reflect on the future role of the Code of 
Practice in further strengthening trust in European statistics and in enhancing their quality. Another 
presentation aspect would be a follow up on the event that has taken place since November 2025 
including current and latest discussions at ESS in this area. 

The interventions during the session together with responding discussion can be beneficial for the 
future discussions and directions on the update of the whole ESS common quality framework.





https://cros.ec.europa.eu/landing-page/multi-mno-project
https://cros.ec.europa.eu/landing-page/multi-mno-project
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Assuring quality for statistics based on Mobile Network Operator Data: Lessons from 
the Multi-MNO Project

Main author
Gabriele Ascari, The Italian National Institute of Statistics (Istat), Italy

Co-author
Giorgia Simeoni, The Italian National Institute of Statistics (Istat), Italy

The informative potential of new data sources, including privately held data, has attracted growing 
interest from researchers in official statistics. As with any source or methodology, understanding 
quality-related risks of such data has been a priority. Early international projects have shown that, 
due to the variety of the big data sources, the challenges associated with each class of data are so 
unique that a general quality framework encompassing all those sources would be difficult to build 
and too generic to be useful. 

In this paper a quality framework for statistics derived from mobile network operator (MNO) data 
will be illustrated. This framework is one of the deliverables of the Multi-MNO project, carried out 
under a service contract awarded by Eurostat to a consortium of multiple organizations, specifically 
national statistical offices and industry partners, and also involving mobile network operators. This 
paper describes the main characteristics of the framework, highlighting similarities and differences 
from quality management approaches that are commonly employed for the assessment of statistics 
based on traditional statistical processes. 

The framework addresses quality management of MNO data from different perspectives: business 
architecture, institutional elements, process and output quality, software quality. This work focuses 
on the central part of the assessment, namely the mitigation of input and throughput quality issues, 
where the core ideas can be used in a modular way to address new issues or introduce new corrective 
actions. Finally, we will discuss how the framework could also serve as an inspiration for the quality 
assessment of other innovative data sources, especially in the domain of privately held data.
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Navigating Uncertainty: A Total Error Framework for MNO-Based Tourism Statistics

Main author
Pedro Cunha, Statistics Portugal, Portugal

Co-author
Sónia Quaresma, Statistics Portugal, Portugal

The use of Mobile Network Operator (MNO) data for tourism statistics offers National Statistical 
Institutes (NSIs) new opportunities to improve timeliness, granularity, and analytical scope, but 
also introduces methodological complexity and uncertainty that can undermine trust if not carefully 
managed. To support the reliable integration of MNO data into official statistics, we propose a 
structured roadmap for applying a Total Error Framework to MNO-based tourism indicators, explicitly 
aligned with the core quality dimensions of official statistics. 

The roadmap is organised around six foundational elements that frame the statistical production 
process. Target Statistics define the policy and user needs to be addressed (e.g. visitor numbers), 
anchoring the process in relevance. The Statistical Unit specifies who or what is being measured 
(persons, SIMs), with direct implications for accuracy, interpretability, and comparability. The Nature 
of MNO Data clarifies whether MNO data act as a primary or auxiliary source, shaping methodological 
choices and coherence with existing tourism statistics. Data Configuration characterises the structure 
and granularity of available data, including spatial and temporal resolution and macro versus micro 
formats. Methods encompass estimation, modelling, and correction techniques, while Total Error 
Analysis provides a systematic approach to identifying, assessing, and addressing the most relevant 
sources of error. 

The roadmap unfolds through a sequence of interconnected steps consistent with the Total Error 
Framework. It begins with a clear definition of the target statistics the statistical unit and population 
of interest, ensuring conceptual clarity and relevance. The role of MNO data within the broader 
statistical system is then established, supporting coherence and comparability with other sources. 
Subsequent steps focus on mapping observation units and complementary sources and characterising 
data configurations, making explicit the trade-offs between timeliness, punctuality, and accuracy. 

The final phase addresses error identification and mitigation. Potential sources of error, such as 
coverage, measurement, and modelling errors, are identified and classified. Where feasible, the 
most influential components are quantified. Appropriate correction and adjustment methods are 
then applied, followed by validation and review of assumptions. These steps enhance accuracy and 
reliability while supporting transparent communication of uncertainty. 

By embedding quality considerations directly into methodological decision-making, the roadmap 
promotes accessibility, clarity, and institutional trust. Rather than treating quality assessment as an 
ex post exercise, it integrates quality management throughout the production process, providing 
NSIs with a coherent and trustworthy framework for the use of MNO data in tourism statistics.
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Quality by Design: Adopting Best Practices for Machine Learning and AI through the 
SSP Cloud Datalab

Main author
Ines Hiverlet, National Institute of Statistics and Economic Studies (INSEE), France

Official statistics increasingly integrates new methods relying on machine learning and AI. Ensuring 
quality, transparency, and reproducibility in these new statistical processes brings significant 
challenges, particularly for teams without a significant expertise in maintaining such methods in 
production. 

Quality is no longer solely a matter of methodological rigor, it now also depends on a working 
approach that requires a strict separation between code, data and execution environments, especially 
now that production processes move to cloud infrastructures. This separation is therefore necessary 
to ensure reproducibility and supporting a seamless transition to production. 

Accordingly, it is necessary to adopt system version control tools such as Git which support 
collaborative development and keep full traceability of code. This structure gently introduces DevOps 
principles (continuous integration, shared standards, automated checks). Automating the workflows 
improves both robustness and transparency. 

As machine-learning methods enters statistical production, the same principles extend into MLOps: 
tracking experiments, managing models over time and monitoring their behaviour. However adopting 
DevOps and MLOps practices is challenging, particularly for teams without a significant expertise in 
maintaining such methods in production. 

To address this gap, we developped the SSP Cloud datalab. It provides a unified workspace where 
quality emerges naturally from its use. SSP Cloud enforces Git usage, provides containerized and 
reproducible environments. It also offers a suite of services covering the entire lifecycle of modern 
ML and AI projects. From experiment tracking and model management to supervision of advanced 
AI systems, semantic search and retrieval capabilities, without forgetting data annotation workflows. 
They are one-click, preconfigured services that guide any data scientist smoothly from prototype to 
fully operational pipelines without requiring deep technical expertise. 

By aligning development, experimentation, and deployment within a single platform, SSP Cloud 
operationalizes the following principles: transparent versioning, reproducible workflows and 
continuous monitoring. 

SSPCloud’s users progress from Git to DevOps and then to MLOps, enabling their AI/ML projects to 
become production-ready and aligned with modern technical standards. 

SSP Cloud supports the modernization of statistical production by delivering the tools and promoting 
technical standards to ensure quality-by-design processes.
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SESSION 3 – REGULAR SESSION: When Artificial Intelligence Meets Official 
Statistics, 3 June 2026, 11:00 – 12:30 

Leveraging AI to Enhance Engagement for Istat: Survey Respondent, User Support and 
Natural Language Access to SDMX Data

Main author
Salvatore Agrillo, The Italian National Institute of Statistics (Istat), Italy

Co-authors
Carlo Boselli, The Italian National Institute of Statistics (Istat), Italy 
Alessio Cardacino, The Italian National Institute of Statistics (Istat), Italy
Gabriella Fazzi, The Italian National Institute of Statistics (Istat), Italy
Roberta Roncati, The Italian National Institute of Statistics (Istat), Italy
Domenico Tucci, The Italian National Institute of Statistics (Istat), Italy

In 2025, the Italian National Institute of Statistics (Istat) introduced artificial intelligence across 
several of its user facing systems to enhance interaction with external audiences, both in the context 
of survey participation and in the dissemination of statistical information. Within this broader digital 
innovation effort, two AI driven solutions were developed and deployed. The first concerns the 
Istat Contact Centre, where an AI based virtual assistant, through natural language interaction, 
was integrated to support respondents (providing guidance on survey participation) and data users 
(helping retrieve information). Trained on an internal, curated knowledge base and subjected to 
extensive pre release testing—including accuracy checks, UX assessments, and off topic controls—
the system was authorized for deployment only after exceeding a 95% accuracy threshold. Since its 
introduction, it has managed more than 8,000 interactions, monitored through a dedicated dashboard 
that analyses conversation quality and supports continuous refinement through human in the loop 
supervision. The assistant is currently available on the Contact Centre webpage (for users and 
respondents) and on the Enterprises portal (for respondents), with planned extensions to additional 
entry points and to the telephone channel for automated call routing and classification. Continuous 
monitoring and iterative improvements ensure high reliability, reduce hallucinations, and strengthen 
compliance with institutional requirements related to accuracy, transparency, and user protection. 
The second initiative involved the integration of an AI assistant into IstatData, the Institute’s SDMX 
based data warehouse for official aggregate statistics. Instead of a generative conversational agent, 
Istat developed a “tool based AI assistant” comprising two components: a natural language search 
assistant and a copilot for customizing tables, charts, and maps. Operating exclusively on interface 
controls—never on the underlying data—the system transforms stringent constraints stemming from 
the EU AI Act, data integrity requirements, and institutional trust obligations into the backbone of 
a robust architecture. A multi stage validation process, including large scale simulated testing and 
a hierarchical retrieval algorithm, minimized semantic drift and virtually eliminated hallucinations, 
ensuring full methodological traceability and user control. The paper presents the methodological, 
infrastructural, and governance aspects of these initiatives, highlighting their regulatory and ethical 
implications. Together, they illustrate how AI can be responsibly integrated into public statistical 
services to improve usability, accessibility, and operational efficiency while preserving the rigor, 
transparency, and reliability that characterize official statistics.
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Unlocking Legacy Statistics with Large Language Models

Main author
Luis Ferreira, Statistics Portugal, Portugal

Co-authors
Paula Cruz, Statistics Portugal, Portugal
Ivo Tavares, Statistics Portugal, Portugal
Maria Ferreira, Statistics Portugal, Portugal
Sónia Quaresma, Statistics Portugal, Portugal

Within the framework of Essnet AIML4OS, Work Package 12, National Statistical Institutes (NSIs) are 
increasingly exploring the use of large language models (LLMs) to improve efficiency, accessibility, 
and quality across statistical production and dissemination processes. In June 2025, a multicountry 
hackathon was organised, bringing together experts from six European countries: Portugal, the 
Netherlands, Sweden, Ireland, Norway, and France, to collaboratively explore practical, quality-
focused applications of LLMs in official statistics. The initiative aimed to promote cross-country 
knowledge exchange, assess feasibility under real institutional and governance constraints, and 
develop testable prototypes that contribute to a shared methodological foundation for the responsible 
adoption of LLMs in official statistics. 

The hackathon focused on key qualityrelated dimensions that are highly relevant for National 
Statistical Institutes (NSIs), including efficiency gains, reusability, data accessibility, on-premise 
compatibility, robustness of evaluation, feasibility, and long-term sustainability. The prototype 
presented in this paper, Dissemination Summary, was developed by the Portuguese team and 
addresses quality enhancement in statistical dissemination. It automatically generates concise, 
multilingual summaries of statistical reports published 20 to 30 years ago. Although these reports 
were carefully prepared, they are typically lengthy, with relevant information dispersed throughout 
the text, and the underlying data were not structured in database formats, as modern dissemination 
infrastructures did not yet exist at the time. As a result, retrieving and reusing this information today 
is time-consuming and costly. 

The proposed approach leverages generates structured summaries enriched with keywords and 
thematic tags. Given the critical importance of validation, transparency, trustworthiness, and 
traceability in official statistics, every numerical value included in the generated summaries is 
accompanied by an explicit reference indicating its exact location in the original document, allowing 
users to directly verify the source of each figure. 

Built on a retrieval-augmented generation (RAG) workflow, it ingests PDF reports authored by 
subject-matter experts, applies vector embeddings and LLM prompting, and outputs standardized 
summaries in machine-readable formats like JSON or Markdown. The design supports both local 
and external LLM deployments, aligning with institutional requirements for data confidentiality and 
on-premise compatibility. Evaluation across the predefined quality dimensions indicated high scores 
for reusability, feasibility, data accessibility, and lifespan, highlighting the need for further work on 
evaluation robustness. 
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This contribution demonstrates how collaborative, prototype-driven experimentation can translate 
emerging AI technologies into concrete quality improvements for official statistics. It offers practical 
insights into balancing innovation with institutional constraints and providing roadmap for integrating 
LLM-based tools into quality management frameworks within statistical organizations.
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Leveraging AI and GIS for Official Statistics: Case Studies, Risks, and Considerations 
for Quality

Main author
Kate Hess, Environmental Systems Research Institute, Inc. (Esri), United States

Quality is the foundation of trust in official statistics, and the integration of AI and Geographic 
Information Systems (GIS) offers a practical path to increasing accuracy, insights, and the public's 
use of official statistics. This presentation will demonstrate how deep learning tools can be applied 
to satellite imagery, flagging changes and updating building records- ultimately providing a new data 
source to augment field data collection and the use of administrative records. We will present use 
cases from NSOs around the world where AI and GIS have effectively improved coverage, timeliness, 
and consistency. At the same time, we will address the risks that accompany increased reliance on 
imagery, including scene misclassification, temporal drift, and model bias. We outline mitigation 
strategies such as rigorous ground-truthing, stratified sampling, uncertainty quantification, and 
continuous quality assurance to safeguard output integrity. Beyond imagery, geospatial machine 
learning methods help identify patterns and anomalies, verify the quality of collected data, and 
elevate the reliability of statistical outputs. Incorporating geospatial context in analysis reveals 
geographic dynamics that are otherwise hidden, sharpening decision-making and resource allocation. 
Finally, AI- and GIS-enabled dissemination tools —through interactive, map-based interfaces— make 
statistics more transparent and accessible, strengthening user understanding and confidence in 
official statistics. Taken together, these practices navigate opportunities and risks so that AI and GIS 
enhance quality and sustain trust in official statistics.
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Main author
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Co-authors
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Improving the quality of official statistics demands a deep understanding of the end-to-end processes 
underpinning their production. The Office for National Statistics - the UK’s largest independent producer 
of official statistics - is undertaking an ambitious project to strengthen quality by systematically 
mapping, visualising, and continuously improving the production ecosystem. The aim is to create 
a transparent and consistent approach that identifies risks, inefficiencies, and opportunities for 
improvement across the statistical lifecycle. 

The initiative was designed to address three core objectives: to enhance process transparency; 
embed quality assurance throughout production; and foster a culture of continuous improvement. 
By mapping processes end-toend, we sought to make implicit knowledge explicit, enabling teams to 
see how activities connect and where vulnerabilities may arise. This approach supports alignment 
with wider quality initiatives, and provides a foundation for evidence-based decision making. 

Our methodology combines process mapping and detailed workflow capture from subject-matter 
experts, supported by riskbased assessments. Bespoke visualisation tools were created to provide 
clear, accessible representations of complex processes. Insights could then be used to inform 
targeted interventions, including redesigning workflows, clarifying roles and responsibilities, and 
introducing performance monitoring. 

Successful implementation has taken place for several key national statistics. Process visualisation 
was found to improve understanding and accountability across teams, while early intervention 
of quality risks reduced the likelihood of errors. Streamlined workflows delivered efficiency gains 
without compromising accuracy or coherence. Importantly, the initiative also constituted a cultural 
shift: embedding continuous improvement as a shared responsibility rather than a reactive exercise.
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These findings highlight that improving statistical quality through deep understanding of production 
is not a one-off activity, but an ongoing commitment. By institutionalising this approach, national 
statistical institutes can strengthen resilience and adaptability, ensuring that innovation supports 
rather than mimics quality. Our presentation will offer practical insights and a replicable model for 
embedding process-based quality improvement within official statistics production.
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Innovation at Statistics Portugal: 20 Years of Evolution

Main author
Paulo Saraiva Dos Santos, Statistics Portugal, Portugal

Co-author
Sofia Rodrigues, Statistics Portugal, Portugal

Over the past two decades, the global data ecosystem has undergone a radical transformation. For 
Statistics Portugal (INE), this period represents a profound evolution, where innovation transitioned 
from a peripheral activity into a core, cross-cutting pillar. This journey has reshaped our processes, 
methodologies, and corporate culture, ensuring that official statistics remain a fundamental pillar 
of democracy in an era of rapid change. The National Data Infrastructure (IND) stands as the 
primary catalyst for this trajectory. More than a technological upgrade, the IND represents a holistic 
paradigm shift. By leveraging interoperability and the intensive use of administrative and other 
data, it has moved the NSI from traditional survey-based models toward a modern, integrated 
data-driven approach. This evolution has not only enhanced production efficiency but also enabled 
the creation of new, more granular statistical products. The current proliferation of data and the 
speed of information transmission—while posing significant challenges regarding misinformation—
have provided Statistics Portugal with the opportunity to reinforce its role as a robust and credible 
information source. Through institutional examples and practical use cases, this presentation 
explores how strategic innovation and technical interoperability have been operationalized. We 
will demonstrate how this evolution provided the "rapid reaction" capability essential during global 
shocks, such as the COVID-19 pandemic, and how it continues to define a modern, resilient model 
for official statistics in the 21st century.
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Building a Culture of Quality in Official Statistics: Methodological and Technical 
Approaches at Croatian Bureau of Statistics

Main author
Snježana Mikša, Croatian Bureau of Statistics (CBS), Croatia

Co-author
Ivana Krušec, Croatian Bureau of Statistics (CBS), Croatia

Quality in official statistics is a fundamental condition for credibility, public trust and evidence based 
decision making. Legally and methodologically, quality requires that national and European statistics 
are developed, produced and disseminated in accordance with harmonised standards, internationally 
comparable definitions and uniform methodological approaches. From the user perspective, quality 
means receiving clear, transparent and comprehensive information on the background, methodology 
and key quality dimensions of statistical outputs, enabling correct interpretation and appropriate use. 
The Croatian Bureau of Statistics (CBS) is firmly committed to ensuring quality statistical production 
for both national and European purposes. This commitment is grounded in the principles of the 
European Statistical System (ESS), the European Statistics Code of Practice and the ESS Quality 
Assurance Framework. Within this framework, quality is understood as a multidimensional concept 
that evolves through continuous interaction with users, systematic feedback mechanisms and the 
ongoing optimisation of statistical processes, methods and products. Building and maintaining a 
strong quality culture across the institution requires an integrated quality management system that 
encompasses all organisational levels. This includes strategic planning, operational coordination and 
the implementation of individual statistical processes aligned with the Generic Statistical Business 
Process Model (GSBPM). Such an approach promotes transparency, continuous improvement and 
active staff engagement, ensuring that quality principles are embedded in everyday statistical work. 
Quality reporting plays a central role in reinforcing this culture. CBS systematically prepares quality 
reports using harmonised ESMS, ESQRS and SIMS structures, supported by a dedicated quality 
reporting application. Reporting in accordance with the SIMS framework is detailed and seeks to 
provide a comprehensive and standardised description of statistical processes, methodologies, data 
sources, quality indicators and quality assurance measures. To support this work, CBS uses the 
POMI quality reporting system, which brings together quality reporting structures within a single 
environment and supports consistency, completeness and efficient management of quality metadata 
across statistical domains. In addition, CBS is engaged in the further development of its data and 
metadata exchange systems. The implementation of the latest version of SDMX (Statistical Data 
and Metadata eXchange) supports increased standardisation, automation and interoperability of 
statistical processes. By adopting updated SDMX standards, CBS seeks to improve the efficiency of 
data exchange with national and international partners and to support the consistent and transparent 
communication of quality-related metadata. Through coordinated efforts, CBS strengthens user 
trust, supports informed decision-making, enhances reliability and credibility of official statistics, and 
adapts to evolving requirements of statistics and quality standards.
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Interoperability Platform

Main author
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Co-author
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Data integration brings both challenges and opportunities for NSIs. It demands strong governance, 
sophisticated methodologies, reliable and secure technological environments as well as coordinated 
work across different institutions. When supported by robust quality assurance mechanisms and 
modern interoperability platforms, data integration becomes a key enabler of the NSI’s digital 
modernisation and its capacity to respond to emerging data needs. 
The National Interoperability Platform, operational since 2016, enables standardised and secure 
electronic data exchange across institutions by applying common rules for security, data structure 
and communication. Its framework covers legal, organisational, semantic and technical aspects, 
ensuring both technological connectivity and institutional alignment. 
The SSO was among the first users, initially consuming data services such as employment information. 
It later expanded its role by registering secure web services that allow other institutions to transfer 
data directly to the SSO, including automated Central Population Register (CPR) data exchange 
introduced in 2021. 
In 2025, the SSO introduced interoperability platform web services to support the electronic survey 
of students via the National E-Services Portal, with all submitted data stored securely on SSO 
premises. In the same year, the SSO modernised the collection of monthly employment data by 
replacing the outdated transfer with a secure, automated data-exchange web service registered on 
the interoperability platform. This upgrade enables the Employment Agency (EA) to transmit and 
store data directly to SSO databases in a timely and reliable manner. 
Through this journey, the platform has enabled the SSO to automate data flows, replace manual and 
outdated transfer methods, improve data timeliness, strengthen data security by storing information 
directly on SSO premises and reduce administrative burden for partner institutions and citizens. 
Overall, interoperability has enhanced the efficiency, reliability and modernisation of SSO’s statistical 
production processes. 
Looking forward, the national goal is to consolidate all institutional data transmissions on the 
interoperability platform, establishing a fully unified, secure and standardised system. Achieving this 
goal will maximise efficiency, improve data quality, strengthen confidentiality and create a coherent 
framework for data exchange across all public sector organisations. As one of the pioneer users, 
the SSO is continuously involved in this process, as a prerequisite for establishing a State Data 
Governance System suitable for official statistics use.
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Quality Assurance in Statistical Information Systems Driven by Metadata

Main author
Marek Rojíček, Czech Statistical Office (CZSO), Czechia

Co-author
Jaroslav Sixta, Czech Statistical Office (CZSO), Czechia

The Czech Statistical Office has started its key improvements of statistical information system under 
the support of EU project National Recovery and Resilience Plan in 2024. The project is called SIS 
5.0 and it combines and develops current metadata oriented system following GSBPM principles. 
The project is composed of separated functional modules that communicate by both internal and 
external service bus. The most visible changes occurred for respondents, where we built respondent 
portal, modern online forms, connection to companies´ information system and supported use of 
extended administrative data in order to assure the data and matadata quality. However, significant 
changes are hidden to users and represent key challenges to the Office. The switch from Oracle 
platform to PostgreSQL represents significant impact on the operating costs of the system. Complete 
reconstruction of internal applications used for daily routine statistical production also requires lots 
of training for the staff of the Office. The expectation of the management of the Offices is a modern, 
safe and flexible statistical information system that will be well accepted by both respondents and 
customers.
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From Data Collection to Public Dissemination: Automating Data Pipelines and Ensuring 
Real-Time Data Quality

Main author
Samuel Souque, Ministry of Education, Children and Youth (MENJE), Luxembourg

Co-authors
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Elisa Mazzucato, Ministry of Education, Children and Youth (MENJE), Luxembourg

The Service de coordination de la recherche et de l’innovation pédagogiques et technologiques 
(SCRIPT) is a key entity under Luxembourg’s Ministry of National Education, Childhood, and Youth. 
Its mission is to drive pedagogical and technological innovation, coordinate educational initiatives, 
and ensure quality assurance across the national education system. In this work, we focus on 
the redesign of an end-to-end data pipeline for the SCRIPT. The pipeline aims to automate three 
critical processes: data ingestion, quality control, and statistical dissemination to the public through 
interactive dashboards. This project seeks to enhance data accessibility, transparency, and efficiency 
for stakeholders in Luxembourg’s education sector. The legacy system relied on manual procedures, 
including twice-yearly manual data ingestion from multiple data sources, identification and correction 
of data quality issues, and manual publication of results. These manual processes limited scalability 
and timeliness. The proposed system is characterized by an architecture in which data are ingested 
daily into a data warehouse, automatically transformed, validated, and disseminated. Potential data 
quality issues are automatically signaled to the data engineering team of the institution, which can 
then take remedial actions to clean the data. Data dissemination dashboards are directly connected to 
the data warehouse layer of the system, guaranteeing that the published indicators are coherent with 
the most recent data available. One contribution of this work concerns the automatic identification 
of data quality issues within the data warehouse. Building on recent research on data identification 
and cleaning techniques using large language models, our work modifies the framework introduced 
by Zhang et al. (Data Cleaning Using Large Language Models, 2025) to adapt it to contexts where 
strict data privacy constraints are in place. In particular, the framework has been adapted to work 
with locally deployed large language models that can be easily executed on commodity hardware, 
such as a standard laptop. This approach avoids reliance on external cloud providers, making it 
particularly suitable for public institutions operating under strict regulatory and confidentiality 
constraints. Overall, the proposed solution improves dissemination timeliness and transparency, 
reduces operational costs, and increases data reliability. By combining automation, modern data 
engineering practices, and privacy-friendly LLM-based techniques, this work introduces a practical 
and scalable approach to improving data quality and the frequency of statistical publications.
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Measuring Discrimination: Enhancing Data Quality and Reducing Respondent Burden 
by analyzing Paradata. The Istat Discrimination Survey

Main author
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Co-author
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Measuring discrimination in the general population poses substantial methodological challenges due 
to the sensitive nature of the topic, the difficulty of reaching specific population groups and the risk 
of placing a high burden on respondents. These challenges may negatively affect both participation 
rates and data quality. 

This paper presents the efforts of the Italian National Institute of Statistics (ISTAT) to ensure the 
application of the SDG's core principle 'Leave No One Behind' in redesigning and implementing 
the second edition of the national Survey on Discrimination (covering prejudices, stereotypes 
and experiences of discrimination). The paper mainly focuses on the methodological innovations 
introduced to enhance the survey’s quality. It highlights the survey's evolution from its first edition in 
2011 to the 2025 edition, drawing on empirical evidence from a pilot study conducted in 2022-23. The 
pilot study was designed to test the feasibility of introducing Computer-Assisted Web Interviewing 
(CAWI) as a data collection method for the first time and to evaluate its effect on response behavior 
and data quality. Particular attention was given to sub-populations that are typically characterized by 
lower response rates (e.g. older people, foreign residents, and individuals living in southern Italy). 

In addition to analyzing response and non-response rates, drop-outs and qualitative feedback from 
respondents, the pilot survey emphasized systematically analyzing paradata. Indicators such as 
access frequency, device and browser type, completion time, screen size and patterns of questionnaire 
navigation were used to improve understanding of respondent behavior and survey usability. The 
results provided concrete evidence of the growing importance of clear and accessible wording, and 
mobile-friendly design to reduce the cognitive and time burden. 

Based on these findings, the 2025 survey used a mixed-mode design combining CAWI (Computer-
Assisted Web Interviewing), CAPI (Computer-Assisted Personal Interviewing) and paper SAQ 
(Self-Administered Questionnaires). This approach was supported by reminder protocols and 
comprehensive sampling strategies enabling analytical depth to be preserved while limiting the 
response burden on individuals. 

Although data processing is ongoing, preliminary results suggest promising response rates across 
modes. Overall, the Italian experience demonstrates that paradata-informed survey design, mixed-
mode data collection and modular questionnaires can foster more inclusive participation, reduce 
respondent burden and improve the quality of data in surveys that address sensitive topics, such as 
discrimination.
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Challenges of Measuring Ethnic Origin in the Hungarian LFS

Main author
Réka Kemény, Hungarian Central Statistical Office (HCSO), Hungary

There is a strong legal and policy framework at EU level for promoting equality and combating 
discrimination based on racial or ethnic origin, however, available data to monitor this type of 
inequality is very scarce. Therefore measuring racial or ethnic origin in social surveys is of outmost 
importance in Europe and existing country examples play a pivotal role in harmonising data collection. 

The Hungarian Central Statistical Office (hereinafter HCSO) has got long-standing experience in 
measuring ethnic origin namely ethnic identity in the census, and since 2013 in the Hungarian 
Labour Force Survey as well. 

First, we introduce why and how HCSO started to measure ethnic identity in the LFS, and discuss 
briefly, why migrational background as a standard variable in ESS cannot be used to monitor 
disrimincation against the Roma and therefore it is an inefficient proxy of ethnic origin in Eastern 
Europe. We introduce how the questions of HCSO allow the possibility of double (self-)identification 
which was received very well among the Hungarian ethnic minorities, and discuss in a nutshell how 
the wording of the questions changed to be in line with Hungarian census last year. 

Next, and most importantly, we examine the quality challenges HCSO faces and the opportunities 
it can explore by measuring ethnic identity in LFS touching upon the following topics: sampling 
and estimation strategy (and the absence of these), decreasing response rate of the Roma, proxy 
answers and publication strategy. 

Finally, we present some key figures to demonstrate why collecting this type of equality data is 
inevitable to monitor labour market discrimination of the Roma population in Hungary - and in 
Europe.
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A Review of Methods and Participatory Approaches to Improve Data Quality and 
Coverage on People at Risk of Discrimination

Main author
Eugenia De Rosa, Statistical Office of the European Union (Eurostat), Luxembourg

Co-author
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Enhancing and expanding statistics on people at risk of discrimination, alongside advocating for more 
inclusive, participatory, and representative data collection methods are crucial for creating evidence-
based public policies. It is vital to have more granular data to monitor policies and meet community 
needs in line with the 2030 Agenda for Sustainable Development and EU equality strategies, which 
stress the significance of disaggregating indicators by protected grounds of discrimination. 

The primary challenges in surveying people at risk of discrimination include: (a) conceptual issues 
or insufficient information for identifying target populations, (b) low representation and relatively 
low incidence in the population, (c) absence or incompleteness of sampling frames, (d) obstacles to 
disclosing group membership, (e) methods and techniques of data collection, (f) recruitment, and 
(g) gaps in administrative data coverage. 

This papers draws from the work of the Eurostat Equality and Non-discrimination Task Force to 
explore key methodological solutions for surveying groups at risk of discrimination, including: (1) 
sampling techniques such as non-standard probability sampling, hybrid survey designs, data sources 
integration and the use of new data sources like big data; (2) strategies to enhance response 
rates and minimise survey representation and measurement errors (e.g. employing methods like 
paradata and mixed-mode surveys); and (3) engaging of civil society organisations (CSOs) and civic 
participation at different stages of the data collection process, including dissemination and use of 
data. 

The discussion on improving statistics for diverse populations intersects with current debates in 
official statistics concerning recent trends, such as declining response rates in probability surveys 
and the increasing demand for ‘real-time’ statistics alongside the rise of non-probability data sources 
and data produced by citizens. 

Concrete examples and methodological proposals are explored highlighting the possibilities and 
challenges of different solutions. Ultimately, the aim is to identify the most effective strategies and 
practices for improving statistics on people at risk of discrimination. This involves ensuring high-
quality data characterised by participatory approaches, robust statistical representativeness and 
informative insights.
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Advancing Inclusivity in European Statistics: Piloting SOGIESC Variables in a Large-
Scale Cross-National Survey

Main author
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Ensuring that official statistics leave no one behind requires data that are disaggregated along relevant 
protected grounds of discrimination. While sex-disaggregated data are generally well established in 
European statistics, information on gender identity and sexual orientation remains largely absent, 
limiting the capacity to identify and address intersecting inequalities. This paper presents a pilot 
exercise carried out by the European Institute for Gender Equality (EIGE) in the second wave of its 
Survey on gender gaps in unpaid care, individual and social activities (CARE Survey), which for the 
first time incorporated variables on sex, gender identity and sexual orientation. 

The survey was conducted in all 27 EU Member States through non-probability online panels, 
covering over 65,000 respondents aged 16–74. It provided an unprecedented opportunity to test the 
feasibility, data quality and analytical value of enhanced SOGIESC data collection in a large general 
population-based survey. 

This work assesses the practical feasibility of collecting these variables at a large scale, including 
response patterns, item non-response, and discusses implications for overall survey quality. 

Methodologically, the analysis evaluates the use of a two-step approach to measuring sex and gender 
identity, and discusses terminology, question wording and response options. Particular attention is 
paid to measurement challenges specific to SOGIESC variables in large scale surveys, including small 
sample sizes, disclosure risks and potential misclassification. 

The work also addresses key considerations for analysis and dissemination, including responsible 
reporting and the balance between visibility and statistical robustness. 

The findings contribute to ongoing discussions on improving inclusiveness in European official 
statistics while maintaining high standards of data quality and usability.
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Enhancing the Availability and Quality of Equality and Non-Discrimination Statistics: 
Insights from the Finland National Data Ecosystem

Main author
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This paper examines Finland’s national data ecosystem on equality and non-discrimination, focusing on 
the structures, coordination mechanisms and methodological approaches that support the production 
of high‑quality statistical data. In Finland, multiple institutional actors generate population‑level 
data on equality and non‑discrimination, complemented by targeted surveys addressing specific 
population groups, such as students and immigrants. Strengthening national coordination is a shared 
priority among decision‑makers, data producers and NGO’s. The ministerial level coordination is 
facilitated through a national system for monitoring discrimination. The paper provides an overview 
of the Finnish data ecosystem, highlights effective practices in inter‑institutional collaboration, and 
discusses key challenges related to data availability and quality. Particular attention is given to the 
use of paradata in monitoring the accessibility of the survey process, as well as adaptive design in 
large-scale surveys–such as the Gender-based Violence Survey (GBV) and the Labour Force Survey 
(LFS)–to reduce bias, increase response rates and enhance the robustness of equality-related 
statistics.
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European statistics must provide an accurate and reliable representation of reality. This is emphasized 
in the regulation (EC) No 223/2009 of the European Parliament and of the Council. Scientific methods 
are considered essential to ensure that statistics “measure as faithfully, accurately and consistently 
as possible the reality they are designed to represent.” Traditionally, the design of statistical surveys 
and the compilation of statistics based on appropriately collected data have relied on well-established 
statistical science. 

However, when data originally collected for non-statistical purposes is repurposed for official statistics, 
it is less clear which approaches and strategies can be regarded as scientifically sound. 

In 2025, the Development Unit at Statistics Sweden’s Department of Data Management initiated a 
project to define criteria ensuring that the collection, processing, and use of data for official statistics 
adhere to scientific principles and meet key standards. The underlying premise is that a scientific 
approach and methodological transparency are critical for building trust in official statistics. 

The project resulted in a set of key characteristics describing data-related processes that follow 
scientific principles. Each characteristic is explained in detail to raise awareness and provide a 
foundation for identifying and managing uncertainty – whether stemming from data properties or 
from the methods used in processing and applying data in statistical production.
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Innovation in Practice: Adapting the UN National Quality Assurance Framework for 
NSIs’ Implementation

Main author
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Co-author
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International quality frameworks provide essential guidance for quality management at NSIs, yet 
their operationalisation requires substantial adaptation respecting local contexts while maintaining 
alignment with underlying quality principles. This paper examines the experience of the National 
Statistics Office of Mongolia in implementing the UN National Quality Assurance Framework (NQAF) 
Self-Assessment Checklist to assess the quality of its statistical processes, revealing fundamental 
tensions between international standards and local operational realities. 

The implementation revealed five critical challenges: ambiguity in assessment objectives, with 
the UN checklist attempting to serve both system-wide and process-specific diagnostic purposes; 
redundancies and excessive generality in the 356 "elements to be assured"; impractical organization 
of data collection when a central team attempts to conduct an organizational assessment across 
the board; insufficient sensitivity of the three-point compliance scale; and technology infrastructure 
limitations. 

To address these challenges, the NSO of Mongolia introduced significant methodological innovations. 
It developed process-specific assessment instruments tailored to six distinct process types, ensuring 
the administration of relevant questions for each type while eliminating irrelevant elements. The 
assessment was conducted at the element level rather than at the requirements level, providing the 
diagnostic precision necessary for improvement planning. A five-point scoring scale replaced the 
original three-point scale, resulting in meaningful differentiation of quality levels and identification 
of priorities for improvement. A decentralised approach was adopted during implementation, with 
process owners conducting initial assessments subject to management review, balancing detailed 
operational knowledge with objectivity concerns. An open-source software tool replaced Excel, 
enabling real-time validation, centralised data management, and longitudinal tracking capabilities. 

A cyclical quality assessment strategy was designed to embed quality management as an organisational 
practice rather than a one-off exercise. The strategy foresees conducting a self-assessment of all 
statistical processes every three years, establishing benchmarks for measuring progress over time. 
Three priority processes are selected for annual in-depth reviews based on assessment scores of the 
processes and the strategic importance and visibility of their outputs. These in-depth assessments 
engage external experts to provide independent perspectives, introduce international good practices, 
and mitigate self-assessment subjectivity. Each in-depth review results in detailed improvement 
plans, specifying objectives, milestones, timelines, and concrete actions addressing identified 
weaknesses. This cyclical approach balances comprehensive coverage against resource constraints. 

The methodology innovations documented here provide a replicable model for statistical agencies 
worldwide seeking to strengthen quality assurance operations while managing resource constraints, 
transforming international frameworks from theoretical constructs into practical management tools 
that genuinely support quality improvement.
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Standardization of Data Processing to Improve Quality in Official Statistics

Main author
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Official Statistics in Germany is undergoing a comprehensive modernization that is redefining the 
processes of the data processing and particularly plausibility checking as a central component of 
data processing. The need for this modernization arises from a long-standing trade-off between 
increasingly complex data sources, high requirements for timeliness and the need to ensure reliable 
and high-quality results. Existing, partly historically evolved and heterogeneous plausibility checking 
procedures are reaching conceptual and organizational limits. This applies to both the diversity of 
individual workflows and subject-specific solutions within the statistical system and the technological 
limitations of existing systems. 

Overall, official statistics pursue the goal of developing data processing as a future-proof, integrated 
and largely automated component of the whole statistical production process. The modernization 
addresses subject-matter, organizational and structural challenges alike in order to enable a long-
term transition toward more efficient, consistent and high-quality data production. The modernization 
of data processing and plausibility checking processes therefore relies on consistent standardization 
and harmonization of workflows, involved roles and subject-matter requirements. The aim is to create 
integrated, transparent and efficiently controllable to-be processes that can be applied across all 
statistics and that enable a high degree of comparability. The basis lies in a comprehensive standard 
process model within GMAS Phase 5, the so-called data processing map and the corresponding 
BPMN model, which are based on international standards such as GSDEM, GSBPM and GSIM. These 
models enable describing the functional core components of plausibility checking processes - error 
detection, error handling, error correction and quality assurance - in a modular, transparent and 
reusable manner. The standard processes of the data processing are systematically represented in 
the data processing map through a combination of hierarchical process structures (sub-processes, 
activities, sub-activities) and supporting process functionalities, detailed textual process descriptions, 
workflow diagrams and definition tables. 

An organizational enhancement of the data processing map and the corresponding BPMN model 
ensures consistent and standardized implementation of the statistical subject-matter to-be processes 
and their integration into future target architectures, such as the Statistical Data Ware House. The 
modernization of plausibility checking processes thus represents a key building block for aligning 
statistical production in the long term toward greater efficiency, consistency and robust quality. 

This paper introduces the German data processing map and provides a glimpse of a corresponding 
BPMN model as tools for standardization and modernization of the data processing phase of a 
statistical production process for a sustainable data quality improvement.
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Linking the UN National Quality Assurance Framework and the Generic Statistical 
Business Process Model

Main author
Giorgia Simeoni, The Italian National Institute of Statistics (Istat), Italy
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In 2019, the UN Expert Group (EG) on National Quality Assurance Frameworks (NQAF) issued 
the “United Nations National Quality Assurance Frameworks Manual for Official Statistics” (https://
unstats.un.org/UNSDWebsite/data-quality/user-manual), which includes the generic UN NQAF. 
Afterwards, the EG delivered several tools to support and facilitate the implementation of a NQAF, 
such as the Self-assessment Checklist, the Roadmap for implementation, and, more recently, the 
Maturity Model on Quality Culture in Official Statistics and the Module for Quality Assurance when 
using Administrative and Other Data Sources to produce Official Statistics. Such tools proved to be 
very effective. 

Since the beginning of 2025, the EG has been working on linking the UNECE Generic Statistical 
Business Process Model (GSBPM) with the UN NQAF. The GSBPM is often referred to as a powerful 
supporting tool for achieving quality improvements, but clear guidelines on how to proceed are still 
not available. 

In order to carry on this activity, a subgroup of the EG was set up, co-chaired by Istat, Italy and 
DANE, Colombia, with a twofold objective: first, to develop the GSBPM overarching process of quality 
management and, second, to develop guidelines for the use of GSBPM to support the implementation 
of the NQAF. 

The first output will be a set of good practices and quality indicators for the GSBPM sub-processes. 
The work started with a revision of the 2017 UNECE document on Quality indicators for GSBPM 
(https://statswiki.unece.org/download/attachments/185794796/Quality%20Indicators%20for%20t 
%20For%20Statistics%20derived%20from%20Surveys%20and%20Administrative%20Data%20
So api=v2). The quality indicators have been classified into qualitative and quantitative ones and 
assigned different priorities. The qualitative ones have been transformed into good practices. In 
contrast, the quantitative high-priority ones have been equipped with formulas and further remarks, 
e.g., if they refer to input, process, or output quality. Both the good practices and the quality 
indicators have been mapped with the Principles and Requirements of the UN NQAF version 2019 
and with the GSBPM sub-processes version 5.2. This deliverable should provide concrete guidelines 
for the implementation of quality assurance at the level of the statistical process. 

The second output will be guidelines and, if possible, a roadmap on how to use the GSBPM to 
support NQAF implementation at a more cross-cutting level. A workshop and a survey on this topic 
were conducted to collect information on existing practices in different countries. Those will be the 
main inputs for the guidelines. The work of the subgroup will be presented with the aim of collecting 
further feedback and suggestions for improvement.
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Incorporating UNECE/ESS Standards and Control Their Application Using ISO-9001.

Main author
Jesus Nieto Gonzalez, Basque Statistics Institute (EUSTAT), Spain

Over the past two years, with the arrival of the Data Office guys, the Basque Statistical Institute 
(EUSTAT) have shared ideas and worked together to explore how we could access to government’s 
data without causing “collisions” in the Informational layer of the Basque Country’s administration. 

The tools and paradigms currently used for data governance have made us realize two things: 

•	Part of the work we do today will no longer be part of our responsibilities, so we will need to 
specialize in the purely statistical domain and give space to the new data owners, custodians, 
analysts, etc. 

•	 Full convergence with the Data Office’s information systems is not completely possible, and that we 
are moving toward a dual structure: one government-level information system and one statistical 
system. This means that automated data exchange will become mandatory if we want to remain 
performant (exchange not only with external entities outside the Basque Government, but in a 
near future also internally within government), along with ensuring its confidentiality. 

Given that, it was clear that we needed to adapt both our working methods and our Information 
systems. In this paper, we will focus on the first one, although we expect that doing this the right 
way will also facilitate changes to our IT systems. 

EUSTAT had been operating with the same process map for more than 15 years, originally 
implemented under the EFQM model, with only minor adjustments over time. This process map, and 
the tools derived from it (overall the statistical program’s “technical project”) is under a completely 
redesign to align with the standard GSBPM + GAMSO model. 

In this way, we aim to use a common vocabulary shared with other statistical institutes, enabling 
us to store information in a standardized manner (through the use of GSIM + COOS standards) and 
leverage currently available Open-Source tools. 

We all know that implementing effective process-based management in an organization is a 
comprehensive change project that impacts organizational culture (particularly interpersonal 
relationships), resources (especially technological tools), and systems (notably management 
procedures). Therefore, we started from a desired “Vision for Change”: adapting to the consequences 
of the Data Office’s arrival, and we are attempting to implement this process-based approach 
gradually, while avoiding statistical program’s “stovepipe organization”. 

To ensure that everything is being implemented as designed, we plan to monitor it by incorporating 
statistical programs into the ISO-9001 audit process and expanding its scope.
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No One Is Without Knowledge Except He Who Asks No Questions

Main author
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As part of the AIML4OS ESSnet, and in particular WP 4 dedicated to assessing the AI/ML State of 
Play, a survey was undertaken to develop a clear, structured and comparable picture of how National 
Statistical Institutes (NSIs) across the European Statistical System (ESS) are adopting and applying 
Machine Learning (ML).

This paper intends to share this knowledge deemed essential for safeguarding the quality of official 
statistics at a time when new techniques increasingly start to influence data collection, processing 
and analysis. Understanding the current state of ML readiness directly supports improvements in all 
the foundational dimensions of statistical quality.

Results on organisational aspects show an ESS that is active and exploratory, with many teams 
experimenting with ML in pilot projects or specific operational problems. While this demonstrates 
high relevance, as innovation starts from concrete needs, it also reveals that ML is not yet embedded 
in systematic planning or production flows. Without stronger institutional frameworks, the potential 
gains in timeliness, coherence and comparability remain partial.

Concerning quality standards, the survey reveals an emerging but uneven landscape. Only a minority of 
NSIs have developed ML-specific guidelines for validation, documentation or performance monitoring. 
Most rely on general data protection and ethical frameworks rather than on methodological quality 
rules tailored to ML. This gap affects accuracy, reliability and transparency, showing the need for 
shared ESS guidelines that ensure consistent quality assurance as ML use expands.

On human resources, respondents identify clear skills shortages, particularly in programming, ML 
engineering and MLOps. While NSIs maintain strong statistical competence, the capacity to scale ML 
solutions or integrate them into production systems remains limited. Strengthening these skills is key 
to improving timeliness and maintaining high accuracy when automating or accelerating processing 
tasks. Planned investments in training and cooperation with research institutions indicate that NSIs 
recognise this necessity.

Finally, findings on technical challenges such as fragmented data infrastructures, limited access to 
good training data, insufficient computing resources and concerns over privacy, highlight structural 
bottlenecks that constrain the maturity of ML initiatives. These issues affect the potential to produce 
ML-enhanced outputs that are reliable, coherent and timely.

Overall, the survey shows an ESS that is motivated and progressing, but still uneven in ML maturity. 
The results, that we share in the presentation provide a valuable evidence base for prioritising 
capacity building, strengthening governance and developing common quality frameworks to ensure 
that ML contributes positively to all dimensions of statistical quality.

https://unstats.un.org/UNSDWebsite/data-quality/user-manual
https://unstats.un.org/UNSDWebsite/data-quality/user-manual
https://statswiki.unece.org/download/attachments/185794796/Quality%20Indicators%20for%20t %20For%20S
https://statswiki.unece.org/download/attachments/185794796/Quality%20Indicators%20for%20t %20For%20S
https://statswiki.unece.org/download/attachments/185794796/Quality%20Indicators%20for%20t %20For%20S
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Parameter Tuning Strategies for Random Forests in Imbalanced Data Settings:  
A Case Study on School Enrollment

Main author
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Co-authors
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The development of classification models on highly imbalanced datasets represents a significant 
challenge in machine learning applications, as the strong predominance of the majority class prevents 
the correct identification of minority classes, which are often associated with rare events. In such 
contexts, traditional performance measures such as overall accuracy are inadequate, as they tend 
to favor models that appear highly accurate while providing limited predictive power for the classes 
of interest. 

This paper investigates the role of hyperparameter tuning in improving the performance of Random 
Forest (RF) classifiers under imbalanced data conditions. In particular, we analyze the impact of 
key parameters–including the number of trees, maximum tree depth and the number of variables 
considered at each split–on the ability of the model to detect minority classes. The study emphasizes 
the importance of selecting appropriate evaluation metrics suited to imbalanced settings and highlights 
how parameter tuning can substantially enhance model effectiveness beyond default configurations. 

The empirical analysis is based on two datasets derived from administrative information on school 
enrollment. The binary target variable indicates whether an individual enrolled in a school course 
in the previous academic year is not enrolled in the subsequent year. Dataset 1 includes individuals 
attending primary or lower secondary education and is characterized by extreme imbalance, with 
only 1.2% of cases corresponding to non-enrollment in the following year. Dataset 2 focuses on 
individuals attending upper secondary education, where the proportion of non-enrollment increases 
to approximately 13%. 

Machine learning methods are applied to estimate individual probabilities of being enrolled in a 
school course, conditional on enrollment in the previous school year. These probabilities are then 
used to predict enrollment outcomes for the subsequent school year. The objective of this study 
is to accurately replicate the distribution of school enrollment at both macro and micro levels. The 
micro-level predictive accuracy is carefully evaluated, as it is crucial for assessing the feasibility of 
incorporating model-based information into statistical registers. 

The analysis focuses exclusively on RF models, which offer a flexible framework for handling 
nonlinear relationships and interactions while allowing for the assessment of feature importance and 
parameter interpretability. The results demonstrate that careful hyperparameter tuning, combined 
with appropriate evaluation metrics, is essential for achieving reliable predictions in highly imbalanced 
educational data and for supporting their potential use in official statistics production.
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The Usefulness of Good Old ML models in Real Estate Statistics

Main author
Klaudia Peszat, Statistics Poland, Poland

This paper presents the preliminary results from the experimental study whose aim was an 
assessment of the possibility of the use of new sources, methods and techniques to increase the 
quality of data on rental apartment prices in Poland for calculation of consumer price index (CPI). For 
the purposes of calculating the CPI, data about rental market are usually collected by interviewers, 
which affects the high burden and costs of conducting research. As the rental market is fast growing 
in Poland, especially in large cities with a large number of immigrants and students, looking into 
more efficient way of collecting data and providing a high quality indicators for policy makers, 
becomes an important task for Statistics Poland. 

Data for this project was collected from four real estate platforms using web scraping and API. The 
earlier studies demonstrate a high degree of convergence between transactional and offer prices 
and consequently the usefulness of this data source. Since April 2022 more than 300 thousand of 
offers for rent have been collected, which significantly exceeds the volume of data available earlier. 
However, for calculation of the CPI only offers that meet the definition of the representative could 
be used. Therefore, one of the most important step was to classify apartments into furnished and 
unfurnished. The classification was done based on the descriptions of offers and application of 
machine learning methods. Within the project several models were applied: Logistic Regression, 
Naive Bayes, Decision Tree and Support Vector Machine (SVM). The SVM model achieved the highest 
overall accuracy and F1score (respectively 0.9 and 0.87) and was selected for further analyses. 
The model performed better for furnished than unfurnished class (respectively 0.93 and 0.81 of 
F1-score), what in the case of the highly unbalanced dataset, in which 75% of offers referred to 
furnished apartments and only 25% of offers to unfurnished ones, still can be assessed as a good 
result. Further evaluation of the SVM model, including statistical metrics and human annotation 
proved that this binary classifier performed well in the division of offers into separate classes based 
on their descriptions. 

The initial results of the study demonstrate that web data may provide useful information on the 
elements of amenities available in the property and have a potential to augment real estate statistics, 
while traditional machine learning techniques still can play an important role in data processing, 
despite the greater interest in Large Language Models nowadays.
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Implementing a Rolling Programme of Statistical Certification

Main author
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The Irish Environmental Protection Agency (EPA) is undertaking a rolling programme of quality 
certification of statistical products in order to quality assure and standardise EPA statistics. Statistical 
certification involves reviewing and documenting the EPA's statistical processes and institution-wide 
policies and procedures and comparing against the principles of the European Statistics Code of 
Practice (ESCoP). In the Irish public sector, the certification process is managed and accredited 
by the Central Statistics Office (CSO) as the Irish Statistical System Code of Practice (ISSCoP). 
The certification process involves documenting the processes and methods used to produce the 
statistical product. This includes documentation for internal users, like a process map of all the 
steps in the process. It also includes documentation for external users, like adding a document 
with a summary of the methodology to the EPA website. Certification also involves completing a 
Self-Assessed Questionnaire (SAQ) which addresses each of the principles and indicators under 
ESCoP. This document requires input from various parts of the EPA, including IT, Data Protection 
and Communications, as well as input from the team producing the statistical product undergoing 
certification. With the on-going programme of certification, the institutional parts of the SAQ need 
to be updated regularly, but at different frequencies. To coordinate the collection and maintenance 
of the information required to produce the SAQs, the EPA has developed a set of questionnaires and 
related R markdown scripts. This ISSCoP system allows each team to answer questions related to 
their area of expertise, according to the timeframe that best suits them. The information required 
for certification can then be extracted from this system and compiled into the required format. The 
EPA’s ISSCoP system is based in a SharePoint site which also includes all of the documentation 
associated with the certification process. This central repository allows each of the stakeholders and 
collaborators to access the information that is relevant to them. With each round of certification, 
areas for improvement are identified for the statistical process. Some of these need to be addressed 
before certification is granted, and others are included in the future action plans for the product. 
Areas for improvement are also identified at the institutional level. The EPA’s ISSCoP system stores 
these actions and related improvement plans, allowing progress to be tracked. Through streamlined 
data collection, information sharing and action plan tracking, the ISSCoP system is a key enabler of 
the on-going quality improvement programme for EPA statistics.
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Strengthening Coordination and Quality in the Hellenic Statistical System: Insights 
from ELSTAT and Experience of Ministry of Infrastructure and Transport

Main author
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In national statistical systems with a decentralized structure, ensuring effective coordination and 
consistent application of quality standards across statistical producers remains a key challenge. 
This paper presents the experience of ELSTAT in exercising its coordination role within the Hellenic 
Statistical System (ELSS), focusing on the evolving coordinating role of the Statistical Head in 
strengthening cooperation, governance, and quality assurance. 

The analysis combines institutional experience with empirical evidence derived from a national 
workshop involving Statistical Heads of Other National Authorities (ONAs) of the ELSS. During 
the workshop, the Statistical Heads engaged in a SWOT analysis, aiming to map the current 
implementation of the European Statistics Code of Practice (ESS CoP), highlight good practices and 
challenges, and collect suggestions for more flexible and effective implementation practices. The 
analysis was used to identify key opportunities and challenges related to coordination, cooperation, 
capacity building, and the implementation of common quality frameworks within the ELSS. 

The empirical findings are further supported by a case study of the Hellenic Ministry of Infrastructure 
and Transport, where the Statistical Head’s team coordinated the development of Quality Reports 
based on the Single Integrated Metadata Structure (SIMS) format. This initiative enhanced 
transparency, quality documentation, and dissemination practices, while strengthening cooperation 
with ELSTAT. 

The results are discussed in relation to Principle 1a of the ESS CoP, which emphasizes coordination 
and cooperation within national statistical systems. The paper highlights the added value of clearly 
defined roles, participatory approaches, and standardized quality tools in supporting the effective 
implementation ESS CoP in National Statistical Systems. Conclusions focus on lessons learned and 
recommendations for reinforcing coordination mechanisms and the role of the Statistical Head in the 
production and dissemination of high-quality official statistics.
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Changing the Mode of NSI Coordination and Cooperation: Influencing, Ecosystems  
and the National Statistical Service

Main author
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Co-authors
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ESS identified its position on the future and strategic priorities of European statistics in 2025. The 
new strategic priorities of the ESS guide the National Statistical Institutes to strengthen collaboration 
and cooperation to develop new methodologies and technical solutions, as well as to engage in 
continuous dialogue with data users and data holders. 

The tighter financial situation for statistical organizations has forced NSIs to develop ways to increase 
productivity. Enhanced cooperation and increased data holder engagement are important tools for 
this goal. When enhancing cooperation, the NSIs need new capabilities. In addition to traditional 
coordination and stakeholder management, the NSIs need ecosystem competences, such as how 
to better interact with policymakers and how to create partnerships beyond the national statistical 
system. 

In the paper, we will focus on new modes of cooperation and influencing in the NSS and in broader 
data ecosystems. The ultimate goal of these new modes is to help NSIs adopt new methods and 
technologies and to ensure the relevance of statistics even under budget restrictions. 

Traditionally, cooperation has been based on bilateral arrangements (such as director-general-level 
meetings with stakeholders and common agreements with data holders). The coordination function 
has been vital in the National Statistical System. Now, bilateral cooperation and coordination are 
developing towards ecosystems where all participants can contribute their know-how to common 
goals. 

Statistics Finland’s main goals for influencing are to promote the implementation of national and EU 
information policy. The NSI can be a key player in influencing and promoting better data governance, 
the harmonization of metadata, the development of quality frameworks for data, and the re-use of 
administrative data for scientific and research purposes. 

We will showcase how the novel ecosystem-based approach has been implemented in NSI stakeholder 
work and statistical coordination arrangements. We will also present real-life influencing examples to 
show how the ecosystem approach has worked and to highlight the challenges met.
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Facilitation of Open Data Hosting on PxStat System, Central Statistics Office Ireland 
(CSO), Challenges and Opportunities

Main author
Caroline Barrett, Central Statistics Office (CSO), Ireland

Under the terms of Regulation 223/09 the CSO has a formal coordination role to play across the 
National Statistical System (NSS). The broad range of statistics produced across the NSS play an 
essential part in creating an informed society and are indispensable for making evidence-based 
policy decisions in Ireland. The Open Data Directive (EU) 2019/1024 mandates that public sector 
bodies make their data freely available for reuse in open, machine-readable formats. There’s 
increased demand to boost transparency, standards and trust in public data. CSO has responded 
to this demand by expanding its co-ordination role to provide supports and services to facilitate the 
hosting of Open Data on the CSO PxStat system. This enhanced support is due to the fact that many 
government departments do not have the required expertise or capacity to host open data on their 
own websites. 

This paper describes the steps taken by CSO to successfully develop and implement a quality support 
service for Open Data hosting across the NSS. It outlines the facilitation process with the Quality 
Co-ordinator. It includes details of the supports and resources made available to the wider system 
choosing to host their data on the PxStat system. 

The paper describes the development of the National Data Methodology Hub, where standard reports 
on methods and quality for statistical outputs from across the system are available. These reports 
are linked to the PxStat system and provide information to users on the methodology in place in the 
particular output. The Hub includes an assessment on quality of the statistical output in terms of the 
quality dimensions set out in the Code of Practice for official statistics. 

The promotion and enhanced support for Open Data is a key deliverable of the newly published CSO 
Data Strategy. To support the CSO Data Strategy we are looking to enhance PXStat functionality to 
include more visible metrics on the scale of hosted Open Data across the National Data Infrastructure 
(NDI) and enhancing the user experience to allow for better navigation of hosted Open Data. 

Significant progress has been made to date due to the continued engagement across the NSS. 
The CSO Quality Co-ordinator is promoting and providing guidance on advancing the quality of 
Open Data being hosted on the PxStat system. While both challenges and opportunities have been 
encountered to date the CSO continues to navigate and adapt to meet the needs of users and 
producers across the NSS.
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Exploring Organisational Quality in a Decentralised Statistical System: A Case Study of 
Statistics Flanders

Main author
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Monitoring and ensuring the quality of official statistics within a decentralised institutional system 
presents specific structural challenges. When statistical production and dissemination are distributed 
across multiple organisations, each with its own mandate, expertise, and operational culture, the 
coherence and reliability of the overall statistical system depend on a systematic evaluation and 
coordination of organisational quality. This study adopts an exploratory approach to examine how 
organisational structures, practices, and capacities shape the quality foundations of such systems. 
Using Statistics Flanders as a case study, the research investigates how decentralised producers 
understand and operationalise quality requirements within their own institutional contexts. 

The study is based on a survey conducted among the organisations contributing to the Flemish 
statistical system. The survey explores two broad dimensions: (1) the presence and maturity of local 
statistical policies, including their perceived alignment with the applicable Code of Practice; and (2) 
organisational capacity, with a focus on both the availability of statistical staff and the self reported 
level of statistical competencies. 

The first dimension maps the diversity of existing policy frameworks and quality mechanisms across 
organisations. Rather than assuming uniformity, the exploratory design highlights variations in 
governance, procedures, and quality awareness. These insights help identify areas where alignment 
with the European Statistics Code of Practice is perceived as strong, as well as domains where 
organisations in the statistical signal uncertainty, gaps, or the need for further guidance. 

The second dimension examines capacity through the lens of the organisations. By analysing how 
organisations assess their own statistical expertise, ranging from methodological knowledge to 
data processing, quality assurance, and communication, the study uncovers patterns of strengths 
and weaknesses that may influence the functioning of the decentralised system. These findings 
point to potential opportunities for capacity development, such as targeted training or enhanced 
collaboration. 

Taken together, the results provide an initial, exploratory picture of organisational quality within a 
decentralised statistical system. The case of Statistics Flanders illustrates how survey based inquiry 
can reveal both structural challenges and emerging opportunities, offering a foundation for future, 
more in depth research and for informed discussions on strengthening institutional quality assurance.
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Public statistical services have the task of producing reliable data to inform public debates and policy 
decisions. To fulfill this mission, they observe the European Statistics Code of Practice, ensuring 
principles of impartiality, transparency, and methodological rigor in data production. However, in 
the era of social media, even the most robust figures can be quickly misrepresented, oversimplified, 
or weaponized. This can erode user trust, undermining the legitimacy of public statistics in societal 
debates and thus weakening institutional credibility. Environmental data are particularly vulnerable 
to media distortion due to their complexity and association with polarizing issues. This article aims 
to illustrate the dangers of environmental disinformation through case studies, and explore concrete 
solutions by leveraging the European Statistics Code of Practice and quality frameworks specific to 
statistical services.
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Think TQV: How Trustworthiness, Quality and Value Provide an Ethical Framework for 
Building Confidence and Combating Misinformation

Main author
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This presentation will show how the Code of Practice for Statistics, developed by the Office for 
Statistics Regulation (OSR), helps anyone producing or using official statistics to work in ways that 
build trust and public confidence. 

OSR is responsible for regulating the whole government statistical system in the UK. OSR’s vision 
is that statistics should serve the public good: this means they should be public assets that provide 
insight that allows them to be used widely for informing understanding and shaping action. Statistics 
are more than just numbers: how things are done can matter as much as the numbers themselves. 
This is where the Code of Practice for Statistics comes in. The Code ensures that statistics are not 
just numbers, but reliable tools for understanding the world. 

The Code of Practice for Statistics is structured around three core principles: Trustworthiness, 
Quality, and Value (TQV). 

Trustworthiness is about building confidence in the people and organisations that produce statistics 
and data. It covers the integrity and professionalism of the individuals and organisations, and it 
ensures that statistics are free from manipulation and undue influence. 

Quality is about using data and methods that produce assured statistics. It encompasses the use of 
appropriate data sources and robust methodologies to produce reliable and accurate statistics, but 
also involves continuous improvement, transparency, and rigorous quality assurance. 

Finally, Value is about ensuring statistics support society’s needs for information. It covers the 
relevance and accessibility of statistics to users, ensuring that they can inform decision-making and 
public debate. 

Together, TQV provide an ethical framework that supports the production of statistics that are 
technically sound, socially beneficial and that inspire confidence among users. 

The latest version of the Code, launched in October 2025, includes new Standards for the Public 
Use of Statistics, Data and Wider Analysis. These Standards direct public bodies to use statistics 
transparently, and with integrity, accuracy and clarity. They help reduce the risk of misinformation 
by ensuring people have equal access to information and that they can hold public bodies to account. 
OSR uses these Standards to stand up for the role of statistics in public debate, actively fighting 
misinformation through our casework function, which investigates and takes action to correct 
misleading use of statistics in the public domain. This presentation will share recent examples of our 
work and the impact it has had.
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The 2020 European Data Strategy and the Data Governance Act established the legal basis for EU 
data governance, which is being implemented differently across Member States to ensure organised 
access to data. Although data governance has always been at the core of statistical organisations, 
national statistical offices (NSIs) are now seeking to position themselves within a new and more 
complex data ecosystem. Regulation 223/2009, as amended in 2024, explicitly promotes the active 
participation of NSIs in data governance, while Member States are appointing data authorities, opening 
data spaces, setting up data offices across public administrations, and defining interoperability rules, 
security tools and ethical guidelines. 

As part of this data ecosystem, the EU Artificial Intelligence Act (Regulation 2024/1689), adopted in 
June 2024 and applicable from 2025, introduces a minimum governance framework for AI, mainly 
focused on high-risk systems, but also provides references to ethical principles and best practices. 
The regulation builds on the Ethics Guidelines for Trustworthy AI adopted in 2019 and encourages 
the development of codes of practice, including the General-Purpose AI Code of Practice adopted by 
the European Commission in August 2025. Although the use of AI for official statistics falls mostly 
outside the scope of the AI Act, these developments raise important questions for the European 
Statistical System (ESS): to what extent is the ESS affected by these new rules, and should it align 
with the same ethical and governance frameworks? 

Furthermore, the forthcoming 2025 Data Union Strategy is expected to further reshape the data 
governance landscape by expanding and amending existing legislation, with the aim of strengthening 
AI innovation through improved access to high-quality, well-organised data. This paper explores 
whether NSIs are ready to take part in this evolving framework and examines the implications of the 
Ethics guidelines for trustworthy AI and the General-Purpose AI Code of Practice for the European 
Statistics Code of Practice.
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Calendar Effects over Time in Seasonal Adjustment

Main author
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The common assumption when using calendar effects in seasonal adjustment (SA) is that calendar 
effects are constant over time. Present study discusses that the longer the time series, the higher 
the possibility of economic and social change, which can result in calendar effects evolving over 
time. In some areas, this evolution may be more apparent: consumers may change their preferences 
towards different goods in a matter of decades or even years, while company production may be 
more stable in terms of calendar effects. 

Changing consumer habits affect the SA and the indices calculated from it. Yet, SA in official statistics 
is often considered a routine exercise: statisticians at subject matter departments run it automatically, 
often without paying attention to the changes in effects calibrated by the methodologists when 
setting up the models. Firstly, this emphasizes the need for more transparent communication 
between departments. Secondly, to avoid misinterpretations and to keep data users informed, it 
would be useful if statistical offices also published the methodology for SA, especially if there are 
major changes compared to the previous year’s models. 

Consumption behavior can be subject to change due to policy changes (such as compulsory shop 
closures on Sundays that happened in 2015-2016 in Hungary), social tendencies (e.g. the changing 
popularity of products connected to Easter traditions due to people becoming less religious or less 
tradition-oriented then before), crises (such as the several waves of the COVID-19 pandemic in 
2020-2021 disrupting industries and restructuring the consumption of goods and services in various 
ways), or due to changes in companies’ behavior (e.g. changing marketing campaigns, the spread 
of shopping malls, or the surge in online shopping possibilities). Moreover, there may be substantial 
differences in how the above factors affect different products. 

This study is an exploratory analysis investigating the extent to which calendar effects may change 
over time by turning the lense on the most consumer behavior-related topic, retail sales. Specifically, 
doing so by analyzing calendar effects in separate time periods in retail sales volume indices in Hungary 
over the years 2000-2025, deploying the TRAMO-SEATS method in JDemetra+ in accordance with 
Eurostat regulations. Based on my research, the evolution of calendar effects (Easter effect, leap 
year effect, trading day and working day effect) is remarkable and differs between different product 
categories, which is caused by economic and social changes that occurred over the past 25 years.
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The Peer Review of the National Statistical System of Armenia and Its Contribution to 
the Development of a Quality Culture

Main author
Anahit Safyan, Statistical Committee of the Republic of Armenia (Armstat), Armenia

This paper describes the experience of the Statistical Committee of the Republic of Armenia 
(Armstat) in conducting the second Peer Review, its preparation, implementation process, findings, 
benefits and challenges, as well as the contribution to improving the quality management system 
and developing a quality culture in the statistical system of Armenia. Armenia's quality management 
system is based on 16 principles of the European Statistics Code of Practice (CoP) therefore Peer 
Review is instrumental for assessing compliance with the CoP principles and indicators and providing 
subsequent recommendations for further improvement and development of the statistical system. 
The Peer Review team considered that the Armenian statistical system demonstrates a good 
level of compliance with the CoP and provided 30 recommendations, with 27 of them focused on 
improvements going beyond the compliance with the CoP, and three recommendations addressing 
compliance issues. One of the important findings of the Peer Review was that Armstat demonstrates 
a strong commitment to quality, embedding it in all its processes and products, which is supported by 
a robust quality management system based on quality declarations for statistical products, Generic 
Statistical Business Process Model (GSBPM)-based process descriptions, Generic Activity Model for 
Statistical Organisation (GAMSO) and metadata that comply with the Single Integrated Metadata 
Structure (SIMS). Furthermore, this paper presents how Armstat has addressed the biggest challenge 
in the implementation of Peer Review, which was the involvement of other national authorities 
producing official statistics in the review process by inviting potential other national authorities. The 
paper discusses the basic principles of quality culture at Armstat, which is the cornerstone of quality 
management and a fundamental element of Armstat’s daily activities. This paper outlines Armstat's 
experience in improving its quality culture and shows how Peer Review promotes a quality culture 
and contributes to its development by stimulating continuous improvement, increasing accountability 
and transparency, and facilitating collaboration and sharing of experiences.
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The Recommendations of the Peer Reviews and Their Impact on Quality Management 
and Improvements in the Kosovo Agency of Statistics

Main author
Ibrahim Rrustemi, Kosovo Agency of Statistics (ASK), Kosovo

This paper examines how the Kosovo Agency of Statistics (KAS) has used the recommendations of 
the 2025 peer review of the Kosovo Statistical System as a structured management instrument to 
strengthen quality management and embed a sustainable quality culture across the institution and 
the wider National Statistical System (NSS). Conducted in line with the European Statistics Code 
of Practice, the peer review provided an independent assessment of governance, coordination, 
resource efficiency, quality assurance, user engagement, and innovation capacity. 

As a small enlargement country with limited statistical resources, not all peer review recommendations 
could be addressed simultaneously. KAS therefore applied a prioritisation approach, selecting key 
recommendations based on their expected system-wide impact, feasibility, and alignment with 
strategic objectives. Priority was given to strengthening NSS coordination, systematic quality 
assurance, process standardisation, and user engagement, as these areas were identified as having 
the strongest potential to trigger institutional change and support compliance with ESS standards. 

Implementation follows a phased and closely monitored approach. Short-term actions have already 
been implemented or are underway by the time of the conference, while medium-term actions are 
planned for subsequent phases. Progress is monitored through an internal action plan supported by 
clearly defined milestones, responsibilities, and performance indicators integrated into KAS strategic 
and operational planning. 

Concrete improvements achieved or initiated include strengthened coordination and visibility of the 
NSS; enhanced documentation and standardisation of statistical processes based on the Generic 
Statistical Business Model; the introduction of systematic quality assurance practices; improved 
metadata and dissemination procedures; reinforced user consultation mechanisms in cooperation 
with the Statistical Council; expanded access to microdata for research purposes; increased use of 
administrative data; and closer cooperation with academia. 

The KAS experience highlights challenges specific to Kosovo, including limited human resources, 
evolving institutional coordination, and the need to balance multiple reform initiatives in parallel. 
At the same time, it demonstrates how peer reviews can serve as a practical management and 
improvement tool rather than a purely compliance-driven exercise. 

This presentation will demonstrate KAS’s experience and concrete progress in implementing peer 
review recommendations, present early and measurable quality improvements achieved, and share 
lessons learned that are relevant for other National Statistical Institutes in enlargement and ENP East 
countries seeking to strengthen quality frameworks and foster a sustainable quality culture.



64	 ABSTRACTS

Development of a Quality Management System and a Quality Culture through the Peer 
Review Process: The Moldovan Experience

Main author
Oleg Cara, National Bureau of Statistics (NBS), Moldova

The Republic of Moldova is participating in the new round of peer reviews for enlargement and 
European Neighbourhood Policy (ENP) East countries carried out during 2025–2027, based on an 
adapted methodology used for the peer reviews conducted in the European Statistical System (ESS). 
This process represents a significant milestone for strengthening quality governance, reinforcing 
institutional credibility, and fostering a sustainable quality culture across the National Statistical 
System (NSS). 

The paper presents Moldova’s experience in using the peer review process as a catalyst for the 
development of a comprehensive quality management system and for embedding quality awareness 
at institutional and system-wide levels. Particular emphasis is placed on the preparation phase, 
including the self-assessment against the Code of Practice, the involvement of producers of official 
statistics beyond the National Bureau of Statistics (NBS), and the internal coordination mechanisms 
established to ensure ownership and transparency. 

The presentation outlines how peer review findings and recommendations have been translated 
into concrete improvement actions, contributing to clearer quality responsibilities, strengthened 
coordination within the NSS, enhanced documentation and metadata practices, increased awareness 
of quality principles among staff and stakeholders. Thus, it is contributing to updating the strategic 
framework for mid- and long-term development of Moldovan statistics. 

The Moldova`s experience illustrates how peer reviews can go beyond compliance assessment and 
act as a learning process that supports cultural change, strategic and operational-level improvements, 
and overall alignment with European statistical standards. 

By sharing practical lessons learned, challenges encountered, and early impacts observed, the paper 
will show how peer review recommendations can be effectively used to advance quality management 
frameworks and foster a quality culture in candidate countries. The Moldovan case provides insights 
that may be relevant for other enlargement and ENP East countries, as well as for statistical systems 
seeking to use peer reviews as a strategic tool for quality development in line with EU norms and 
best practices.
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How to Use the Peer Review Process to Increase Awareness on Quality

Main author
Maldi Dema, Institute of Statistics (INSTAT), Albania

Co-authors
Lantona Sado, Institute of Statistics (INSTAT), Albania
Klajd Shuka, Institute of Statistics (INSTAT), Albania

The Peer Review exercise in Albania started with the NSS Global Assessment in 2010. The latest 
Peer Review was conducted on 2018 and provided 24 recommendations, accompanied by 54 
improvement actions. The structure of recommendations was based on three main piles: Institutional 
environment, Quality management and Communication. The whole set of improvement actions 
ensured the enhancement of statistical quality culture in terms of good management, ensuring 
statistical principles implementation and public trust in official statistics. 

This paper explores the development of a sustainable quality culture within Albania’s NSS and 
reflects the impact of peer reviews recommendations as a catalyst for institutional learning and 
continuous improvement. A quality culture goes beyond formal procedures and standards; it reflects 
the sustainability of managerial aspects in planning, following up and reporting, culture change, using 
best practices, involvement of stakeholders and staff engagement. The paper highlights how external 
assessments support transparency, accountability, and alignment with the European Statistics Code 
of Practice. The analysis focuses on the impact of peer review recommendations on improving 
legal framework, governance, coordination among producers of official statistics, enforcing relations 
with users and academic world, as well as strengthening of internal quality assurance frameworks. 
The paper also discusses challenges related to implementation, change management, and resource 
constraints. It concludes that peer reviews are not only an evaluation mechanism, but a strategic 
tool for representing NSS vision and challenges to the policymakers for ensuring the appropriate 
resources for its development, fostering trust, professionalism, and a long-term qualityoriented 
mindset within the country.
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Trusted Data Quality for Evidence – Towards a New OECD Quality Assurance 
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Main author
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In recent years, the digitalisation of economies and societies has led to an explosion of data sources 
(geospatial data, citizen generated data, administrative and survey microdata, mobile positioning 
data, transaction data, etc.), coupled with increasing computing capacity to exploit them. The OECD 
is increasingly using different data sources for evidence in its analytical and quantitative work. 
Combining this data with data collected from its member countries provides the Organisation with 
the potential to generate new, timelier, and more granular evidence and information for citizens, 
analysts and policy makers. Along with these opportunities, evidence based on various data sources 
also entails important quality challenges that extend beyond the traditional quality criteria and require 
to reconsider the quality assurance framework and widen its scope. This paper presents some 
lessons from the OECD experience of developing a renewed quality assurance framework covering 
different data sources and aligned with the need to ensure that its data and statistics remain of 
high quality and continue to command public trust. The review of a sample of criteria included in 
frameworks, guidelines, and recommendations released by international organisations and national 
statistics offices, enabled the compilation of a list of quality criteria and the identification of groups 
by similarity. The definitions within each relevant group were analysed to revise the definitions of the 
quality criteria incorporated into the revision process for the OECD quality assurance framework. This 
paper presents this journey, the challenges and the main outcomes of this analysis and the revised 
definitions of quality criteria within the OECD quality assurance framework. It highlights the key 
role of metadata, the need to build a culture of continuous improvement, to develop quality metrics 
to measure progress over the data lifecycle, and to what extent artificial intelligence could support 
quality management. Although still in progress, this work already provides important insights into 
the quality of different data sources and highlights the need for the producers of official statistics 
to update their quality assurance framework and potentially other frameworks (data governance, 
ethics) in order to unlock the potential of these various data sources while maintaining user trust.
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Impact on the Statistical Quality Frameworks of the New Legal Basis for Accessing 
PHD

Main author
Ana Cánovas Zapata, National Statistics Institute of Spain (INE), Spain

Co-authors
Yolanda Gómez Menchón, National Statistics Institute of Spain (INE), Spain
Ana Carmen Saura Vinuesa, National Statistics Institute of Spain (INE), Spain

The Data Act adopted in 2023 was the first legal act regulating the access to privately held data 
(PHD) for public needs, the so-called B2G data. However, it just included a free access for emergency 
situations closing the door for the use of these data for the regular production of official statistics. 
Regulation 223/2009 on European Statistics introduced in 2024 a procedure for accessing privately 
held data for the development and production of European official statistics on a sustainable basis 
and according to fair, clear, predictable and proportionate rules. 

In addition, a new Digital Omnibus Regulation Proposal has been submitted by the Commission in 
November 2025 introducing common rules on data sharing, including the amendment of the Data 
Act and the Data Governance Act. 

The new legal basis poses some questions with a clear impact on the statistical quality framework 
that are still to be solved, such as the request of PHD and the respect of Principle 9 on Non-excessive 
Burden on Respondents, the different consequences on the private data holders for not providing 
data and the principle 6 on Impartiality and Objectivity, the need to decide when the procedure 
is initiated by the Commission or the Member States and the principle 1bis on coordination and 
cooperation in the European Statistical System, the impact on principle 5 on statistical confidentiality 
and privacy of the voluntary use of a secure infrastructure set up by Eurostat…etc. 

As the European Statistical System (ESS) is currently engaged in the implementation of the new legal 
framework, this represents an opportune moment to conduct a comprehensive analysis of all issues 
related to the impact of the new rules on the quality framework, as well as their short- and medium-
term implications for the Member States and the ESS.
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Strengthening National Statistics Through Governance and Interoperability

Main author
Muriel Shafir, Central Bureau of Statistics (CBS), Israel

In the modern statistical landscape, data governance and interoperability are the essential 
infrastructure upon which reliable, timely, and integrated insights are built. The Israeli Central 
Bureau of Statistics (ICBS) is currently transitioning from traditional data silo management toward 
a harmonized, interoperable ecosystem designed to serve as a strategic hub for national decision-
making. 

The ICBS Data Governance Framework 
Central to our strategy is the Data Governance Council, comprising representatives from all 
departments. We are currently advancing a comprehensive Data Governance Framework that serves 
as an organizational blueprint across four critical pillars: 
•	Enterprise Data Model: Mapping our organizational data structure for consistency. 
•	Metadata: Standardizing components across all stages of the Generic Statistical Business Process 

Model (GSBPM). 
•	Data Quality: Mandating rigorous, automated checks throughout the production lifecycle. 
•	Data Security: Ensuring the highest standards of protection for national data assets. 

Achieving Interoperability: The Master Code List 

A primary challenge in modernizing official statistics is harmonizing diverse administrative data 
sources, where operational definitions often diverge from statistical requirements. To address this, 
the ICBS is spearheading the creation of a Government Data Lake. 

One of the core aspects of this initiative is creating Master Code Lists–which are unified sets of 
standard classifications. Our implementation process of the Master code lists includes: 
1.	Business Collaboration: Aligning with government entities and international standards (e.g., 

SDMX). 
2.	Gap Mapping: Resolving discrepancies via specialized conversion lists. 
3.	Regulatory Approval: Appointing data owners and securing endorsement from the Governance 

Council and ICBS management. 
4.	Systemic Implementation: Embedding these lists into the GSBPM, from initial needs specification 

to final dissemination. 

Impact and Results 

To date, the ICBS has published 20 Master Code Lists on official governmental platforms, providing 
a "single source of truth" for ministries and the public. Furthermore, we have successfully linked our 
data lake assets to a centralized Metadata Layer. This Data Catalog, featuring 30 comprehensive 
metadata fields, ensures that our data assets are fully discoverable and actionable. 

Through these initiatives, the ICBS ensures that Israel’s statistical outputs remain robust, transparent, 
and globally aligned.
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Ensuring the Quality of FAO Statistics: The Statistics and Data Quality Assurance 
Mechanisms

Main author
Clara Aida Khalil, Food and Agriculture Organization of the United Nations (FAO), Italy

Co-authors
Francesca Rosa, Food and Agriculture Organization of the United Nations (FAO), Italy

Producing high-quality statistics is a core function of the Food and Agriculture Organization of the 
United Nations (FAO), mandated since 1945 to collect, analyze, and disseminate information on food, 
agriculture, and related domains. Operating in a decentralized statistical system increasingly shaped 
by big data, geospatial technologies, and other non-traditional sources, FAO faces new challenges 
such as data privacy, intellectual property, and sustainability of data sources. To strategically respond 
to new and traditional challenges, FAO introduced in 2023 the Statistics and Data Quality Assurance 
Framework (SDQAF), replacing and expanding the framework adopted in 2014. The SDQAF sets out 
16 principles covering institutional environment, statistical processes, and outputs to ensure FAO’s 
data remain relevant, accurate, coherent, and accessible. To complement the SDQAF, FAO has 
developed a suite of corporate Statistical Standards to harmonize practices across all phases of the 
data production process—from data collection and processing to data and metadata dissemination. 
These standards provide technical guidance, governance procedures, and practical tools, and are 
regularly updated to reflect evolving data ecosystems and best practices, ensuring consistency and 
responsiveness to emerging needs. 

This paper examines how FAO operationalizes the SDQAF through a strengthened governance 
structure and systematic activities related to quality assurance. Central to this architecture, led by 
the Chief Statistician and supported by the FAO Data Coordination Group, is the establishment of the 
Data Quality Unit (DQU) within the FAO Statistics Division in 2024. The DQU plays a pivotal role in 
maintaining and developing corporate statistical standards, and in implementing procedures used to 
assess the quality of existing statistical activities and data platforms, which include self-assessments 
through the Quality Assessment and Planning Survey (QAPS), in-depth quality assessments on selected 
statistical activities, and peer reviews to validate outputs prior to dissemination. These processes are 
complemented by user consultations and standard-based assessments, ensuring compliance with 
SDQAF principles and guiding continuous improvement. Together, these tools provide a structured 
approach to monitoring quality at both process and output levels, enabling FAO to identify gaps and 
priorities, generate actionable recommendations and improvement plans, inform FAO’s statistical 
workplan, and embed quality assurance principles throughout FAO’s decentralized statistical system. 

Hence, the quality assurance mechanism translates quality principles into operational practice, 
fosters a culture of quality and continuous improvement, and ensures that FAO’s statistics remain 
trusted, relevant, and fit for evidence-based decision-making.
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Integrating Process Model Modernisation and Internal Quality Reviews: A Strategic 
Approach to Quality Culture at SURS

Main author
Mojca Eremita, Statistical Office of the Republic of Slovenia (SURS), Slovenia

Co-authors
Tina Šijanec, Statistical Office of the Republic of Slovenia (SURS), Slovenia
Lara Fink, Statistical Office of the Republic of Slovenia (SURS), Slovenia

Following the recommendations of the 2023 Peer Review, the Statistical Office of the Republic of 
Slovenia (SURS) launched a comprehensive project to modernise its process model in line with the 
Generic Statistical Business Process Model (GSBPM) version 5.2 and to establish an internal quality 
review framework. The project involves all organisational units, as the modernisation affects core 
statistical processes, supporting documentation, and information systems used across SURS. 

The updated process model strengthens alignment with international standards, facilitates digital 
transformation (including the integration of artificial intelligence and process automation), and 
enhances modularity and process repeatability. Key changes include the introduction of the new 
Build phase, the integration of overarching processes (quality management, metadata management, 
and information security), and updates of essential documents, such as the Guidelines for Quality 
Assurance and the Process Inventory for Statistical Surveys. These updates provide the basis for the 
harmonised and systematic implementation of statistical processes. 

The internal quality review system is based on the updated process model and the principles of the 
European Statistics Code of Practice. It incorporates the development of a structured self-assessment 
questionnaire to enable systematic monitoring of compliance, identification of improvement areas, 
and the strengthening of a quality-oriented organisational culture. 

The project fosters collaboration across sections, promoting a shared understanding of processes 
and supporting continuous organisational learning. This unified approach strengthens institutional 
capacity, ensures compliance with European and international standards, and creates a foundation for 
future innovations in statistical production, including advanced automation and AI-driven solutions.
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From Assurance to Culture: the Evolving Role of ASPIRE at Statistics Sweden

Main author
Heather Bergdahl, Statistics Sweden (SCB), Sweden

Co-authors
Sabri Danesh, Statistics Sweden (SCB), Sweden
Pernilla Ellting, Statistics Sweden (SCB), Sweden

Without a well-established quality culture, the risk of producing data or statistics that are not fit for 
purpose or are flawed will increase. This can ultimately undermine trust and confidence in official 
statistics and the national statistical system. A defining feature of a quality culture is the shared 
commitment within a statistical office to focus on users’ needs and deliver statistics of appropriate 
quality. It is also characterized by a common understanding of key quality-related concepts, shared 
values and working methods, as well as the systematic use of opportunities for improvement. 
Furthermore, regular quality reviews and reporting are essential to raise awareness of quality 
assurance and strengthen the quality culture within an organization. 

Depending on the context, quality reviews can serve different purposes: 

•	 to directly stimulate quality improvements, 

•	 to promote a quality culture, and/or 

•	 to enhance external confidence in statistics. 

Statistics Sweden has used ASPIRE (A System for Product Improvement, Review and Evaluation) 
since 2011 for regular and thorough reviews of the accuracy of key statistical outputs aided by 
external experts (see ES CoP principle 4, indicator 4.4). Initially, ASPIRE was a key component of 
the agency’s Quality Assurance Framework to restore external confidence in statistics after a period 
of recurring errors in published data 2008-2010. More recently, as confidence has grown, its role has 
shifted toward fostering a quality culture. 

In this paper, we explore the positive effects of using ASPIRE to date, as well as the challenges 
we have faced and continue to address. Among other factors such as effective communication and 
regular follow-up, the commitment of leadership remains crucial to achieving the intended outcomes.
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Using AI for Automatic Data Extraction and Classification in Official Statistics

Main author
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Co-author
Eileen Vattheuer, Statistics Austria, Austria

Various processes concerning data collection at Statistics Austria still rely on the manual extraction 
and classification of data. To improve the quality of these processes and reduce the amount of manual 
workload, we implemented an AI solution for four use cases over the last year, with three additional 
use-cases currently under development. This talk focuses on how we leverage AI to classify image 
and text inputs of clothing items necessary for the consumer price index by finetuning a text and an 
image model, correct code classifications of business balance sheets with a zero-shot approach, and 
automatically extract values from annual business reports in order to calculate various key figures 
using pre-trained models. In addition, we are developing several Optical Character Recognition 
(OCR) models to extract information from non-machine-readable files such as housing invoices and 
death certificates.
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A Machine Learning Approach for Improving the Flash Labour Cost Index Using Survey 
and Auxiliary Data

Main author
Raúl Fernández González, National Statistics Institute of Spain (INE), Spain

The Labour Cost Index (LCI) is a key indicator for monitoring labour cost dynamics in the EU. Its 
production relies on the Quarterly Labour Cost Survey, which collects detailed information from 
around 28,000 establishments. However, the introduction of an early estimate of the index for 
quarter t at t+45 days, means that its compilation is affected by the lack of questionnaires received 
at that date, which forces the use of partial imputations based on traditional methods and limits 
the accuracy of the provisional estimates. In addition, the current imputation procedure only allows 
questionnaires to be completed using information from the same quarter of the previous year, 
leaving a significant number of cases unestimated. This challenge has gained importance with the 
introduction of the flash LCI, which demands more timely and reliable preliminary results. 

The aim of this study is to present a new methodology designed to improve the flash LCI using 
advanced machine learning techniques. This methodology seeks, on the one hand, to increase the 
percentage of imputed questionnaires until full coverage is achieved, and on the other, to reduce the 
gap between the provisional and final index. 

The proposed process is structured into four main stages: (1) reducing the number of target variables 
in the questionnaire; (2) selecting predictors using a random forest model to identify the most relevant 
variables among more than 500 candidates; (3) training and validating different predictive models 
–random forest, naive Bayes and XGBoost– using data from the most recent available quarters and 
some auxiliary files with administrative data; and (4) producing the final prediction with constraints 
that ensure the statistical coherence of the results. 

The results obtained point to an improvement over the method currently used: the average error 
between the flash index and the final index is below 1%, and all incomplete questionnaires can 
be imputed. This approach increases accuracy and makes it possible to provide a more robust 
early indicator aligned with European standards. This work demonstrates the potential of machine 
learning to strengthen official labour market statistics in contexts where timeliness and reliability are 
essential.
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Who Works in the Green Transition? A Patent-Based Analysis of Occupational Change 
Using Large Language Models

Main author
Giulio Massacci, The Italian National Institute of Statistics (Istat), Italy

Co-author
Mauro Bruno, The Italian National Institute of Statistics (Istat), Italy

The green transition represents one of the most significant structural transformations of modern 
economies, reshaping production systems, energy infrastructures, and labor markets worldwide. 
Understanding how technological change associated with Green Tech and energy transition evolves 
is therefore crucial for anticipating its economic and employment implications. While existing studies 
have analyzed green innovation using macroeconomic indicators, policy analysis, or firm-level 
surveys, patent data offer a unique and forward-looking perspective on technological trajectories 
and their potential impact on the world of work. 

This paper provides a comprehensive patent-based analysis of Green Tech and energy transition 
technologies over the last decade. Using a curated set of patents identified through a combination 
of keyword-based searches and standardized technological classifications related to climate change 
mitigation and sustainable energy, we examine the evolution, composition, and intensity of green 
innovation. 

To assess the implications of these technological developments for labor markets, the paper introduces 
a novel methodology that links patent technologies to occupational sectors. This association is 
performed using large language models (LLMs) and sentence similarity techniques, which allow 
for semantic matching between patent texts and occupational descriptions. By leveraging natural 
language representations, the approach captures nuanced relationships between technological 
content and job-relevant skills beyond traditional industry classifications. 

Overall, the study contributes to the literature by connecting green innovation dynamics to labor 
market implications, offering evidence relevant for policymakers, firms, and workforce planning in 
the context of the global energy transition.
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High Frequency Time Series Imputation with Auxiliary Data: A Deep Learning Approach

Main author
Luis Sanguiao-Sande, National Statistics Institute of Spain (INE), Spain

Co-authors
INE Methodology Unit, National Statistics Institute of Spain (INE), Spain

Sensor data—such as that derived from induction loops and traffic cameras—is a valuable, readily 
available source for estimating inbound road tourism, that lacks comprehensive passenger register 
data, unlike the detailed records available for ports, airports, and rail. Another advantage of this data 
is its high temporal resolution. However, the intermittent malfunction of these sensors frequently 
introduces significant data gaps into the time series. Imputation is thus needed to fill up the gaps.

For this task, we propose a novel deep learning model for multivariate time series imputation. 
The architecture integrates Long Short-Term Memory (LSTM) layers to effectively capture temporal 
dependencies and features, alongside autoencoder-like layers to extract and leverage spatial features 
from co-located loops and cameras. 

It is possible to include extra additional regressors too. 

The training process is sequential: the LSTM and autoencoder components are pretrained 
independently and then combined using shallow, fully connected layers which are finetuned on the 
final dataset. This implementation, built using Python/Keras, employs custom layers and metrics 
essential for facilitating this multi-stage, sequenced training approach and effectively handling the 
time-varying nature of the gaps. 

Furthermore, this general architecture is readily adaptable for application to other multivariate high 
frequence time series with strong spatial dependencies.
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Quality Monitoring of the Monthly Unemployment Rate

Main author
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From its onset, the unemployment data presented by Eurostat has followed the definitions of the 
International Labour Organisation, applied in a time consistent and harmonized manner by the 
EU Labour Force Survey (for quarterly and annual data). For the higher frequency monthly data, 
additional compilation techniques were introduced, which merit particular attention, especially when 
seen in a time series context. Various strategies are in place at the level of EU Member States to 
deal with the challenge of compiling and presenting the monthly data series, revealing the need for 
a systematic overview of the quality the monthly statistics. 

This paper presents in detail the first quality monitoring exercise for the monthly unemployment 
rate, carried out by Eurostat during the course of 2025. After explaining the legal framework set 
in the Commission Implementing Regulation (EU) 2019/2241, the paper describes the indicators 
used to measure two quality dimensions, namely the volatility of the series and the magnitude of 
data revisions. Following this, the paper illustrates chronologically all the steps taken by Eurostat 
in the quality monitoring exercise and discusses its results as well as how selected elements were 
presented in a structured and understandable way. 

The work done in this area shows the high overall quality of monthly unemployment rate data, 
while also identifying opportunities for improvement. The paper also outlines the quality challenges 
involved and outlines possible interlinks between the qualitative descriptions already published and 
the time series features monitored herein.
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Time Slot Model in the Swedish LFS

Main author
Frida Videll, Statistics Sweden (SCB), Sweden

Co-authors
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The Swedish Labour Force Survey (LFS) suffers from an increasingly challenging response climate. 
This has led to a decrease in response rate and an increase in the cost of the data collection. The 
nonresponse rate in the Swedish LFS has increased from around 20 to 57 percent between 2008 and 
2024, mostly due to an increase in non contacts. 

Today's data collection encounters several challenges, which makes it essential to optimize resources 
to achieve a cost-effective data collection process. Therefore, Statistics Sweden initiated a project 
with aim to achieve a more cost-effective data collection, while also taking quality into account. The 
project was partly funded by EU funds and was carried in 2024 and 2025. 

One part of the project included analysis on contact strategies and how available information from 
the survey can be used to improve the efficiency of the data collection with focus on time for contact 
attempts, referred to as time slots. 

In the Swedish LFS, time slots are assigned based on contact questions or background information. 
Contact questions are asked at the end of the interview and refers to questions on the most suitable 
time to contact the sample individual. Based on answers to these questions, the individual is placed 
in a time slot in which they are most likely to respond. If the individual has not responded to the 
contact questions, they are allocated a time slot based on background information. The time slots 
are used only for those who responded in the previous or the one before last survey occasion, and 
only during the first two days of the data collection. 

In the project, analyses were conducted related to both contact questions and time slots in relation 
to when the interview was carried out. Analyses related to the contact questions included examining 
the distribution of answers to the contact questions and whether the sample individuals tend to give 
similarly responses on these questions over time. Analyses of time slots included examining whether 
the sample individuals respond within the allocated time slot and if the interview tend to take place 
in the same time slot over time. These analyses show that there is room for improvements within 
the current time slot model, especially when it comes to using information from previous survey 
occasions.
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Evaluating Sources of Selection Bias in a Mixed-Mode Labor Market Survey

Main author
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Co-authors
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Telephone surveys have historically been a popular form of data collection in labor market research 
and continue to be used to this day. Yet, telephone surveys are confronted with many challenges, 
including imperfect coverage of the target population, low response rates, risk of nonresponse bias, 
and rising data collection costs. To address these challenges, many telephone surveys have shifted 
to online and mixed-mode data collection to reduce costs and minimize the risk of coverage and 
nonresponse biases. However, empirical evaluations of the intended effects of introducing online 
and mixed-mode data collection in ongoing telephone surveys are lacking. We address this research 
gap by analyzing a telephone employee survey in Germany, the Linked Personnel Panel (LPP), which 
experimentally introduced a sequential web-to-telephone mixedmode design in the refreshment 
samples of the 4th and 5th waves of the panel. By utilizing administrative data available for the 
sampled individuals with and without known telephone numbers, we estimate the before-and-after 
effects of introducing the web mode on coverage and nonresponse rates and biases. We show that 
the LPP was affected by known telephone number coverage bias for various employee subgroups 
prior to introducing the web mode, though many of these biases were partially offset by nonresponse 
bias. Introducing the web-to-telephone design improved the response rate but increased total 
selection bias, on average, compared to the standard telephone single-mode design. This result was 
driven by larger nonresponse bias in the webto-telephone design and partial offsetting of coverage 
and nonresponse biases in the telephone single-mode design.
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Ready, Set, Go! Implementing a Smart Survey App for the Household Budget Survey

Main author
Jelmer de Groot, Statistics Netherlands (CBS), Netherlands

Co-authors
Maaike Kompier, Statistics Netherlands (CBS), Netherlands
Janelle van den Heuvel, Statistics Netherlands (CBS), Netherlands
Alain Pieters, Statistics Netherlands (CBS), Netherlands

Relevance and research question 
Household Budget Surveys (HBS) are a key source for official statistics in Europe but are also known 
for their high response burden and risk of underreporting. Within earlier Eurostat Grant projects (@
HBS, @HBS2 and Smart Surveys Implementation (SSI)), Statistics Netherlands developed and field-
tested an app-based approach for HBS data collection, demonstrating the potential of smart survey 
solutions. 

Building on these results, Statistics Netherlands initiated a renewed development trajectory aimed 
at scaling up the app from a project-based innovation to a sustainable solution for regular statistical 
production. This transition aligns with the Eurostat Modernization Maturity Model, towards production-
ready smart survey solutions. The central question addressed is how smart survey principles can 
be operationalized in an app-based HBS while enhancing data quality, respondent inclusion and 
organizational feasibility. 

Methods and data 
In 2025, a testing program consisting of six complementary tests was carried out using the HBS 
app. Two usability tests employed cognitive interviewing and think-aloud methods to assess the full 
respondent journey, from invitation to completion. 

A field test with a fresh sample evaluated the app in a realistic survey setting, including experimentation 
with different interviewer roles and support strategies. Quantitative survey outcomes were enriched 
with evaluation questionnaires and follow-up telephone interviews. 

Three internal tests supported the transition towards production use. One focused on collecting 
receipt data for training and validating machine-learning algorithms for automated expenditure 
classification. The other two enabled rapid iterative testing rounds to finalize design choices. 

From 2026 onwards, the app is implemented in regular HBS fieldwork, complemented by a web-
based version to support mixed-mode participation. 

Results 
The presentation outlines the development trajectory from the Eurostatfunded projects to full-scale 
implementation and presents empirical findings from the usability, field and internal tests conducted 
in 2025. Results provide evidence on usability issues, respondent burden and reporting behavior, 
interviewer support strategies and automated expenditure classification performance. Findings 
reveal substantial heterogeneity in respondents’ digital skills, underlining the importance of inclusive 
design and mixed-mode strategies. Iterative testing informed concrete design and algorithmic 
improvements. First results from the 2026 fieldwork are presented. 
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Added value 

This contribution illustrates how smart survey innovations developed under Eurostat Grants can 
be embedded in regular statistical production. It highlights practical lessons on multidisciplinary 
collaboration, aligning innovation with survey requirements, and integrating new tools into existing 
systems and workflows. The presentation shows how testing results informed incremental design 
decisions and trade-offs between functionality, usability and production constraints.
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Integrating Administrative Data Sources to Improve Small Area Estimation of 
Municipal At-Risk-of-Poverty Rates

Main author
Andrius Čiginas, Statistics Lithuania, Lithuania

Direct estimates from the EU Statistics on Income and Living Conditions are often too unstable at 
the municipality level. We estimate municipal at‑risk‑of‑poverty (AROP) rates using an area‑level 
Fay–Herriot model that combines calibrated direct estimates with auxiliary information derived 
from administrative income data (wages and benefits) linked through the Statistical Population 
Register. The key covariate is a municipality-level proxy AROP rate, computed from administrative 
sources and used as the regressor in the Fay–Herriot model. We present the resulting empirical best 
linear unbiased predictions and discuss their stability relative to direct estimates. We also briefly 
discuss exploratory work on using retail scanner indicators as additional covariates for local poverty 
monitoring.
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Estimating the Size of the Resident Population of Poland Based on Administrative 
Records

Main author
Zofia Danek, Statistical Office in Poznan / Adam Mickiewicz University (AMU), Poland

Co-authors
Aniela Czerniawska, Statistical Office in Poznan / Adam Mickiewicz University (AMU), Poland
Maciej Beręsewicz, Statistical Office in Poznan / Poznan University of Economics and Business (PUEB), 
Poland

In this study, we discuss the methodological and practical issues involved in deriving the resident 
population based solely on integrated administrative records and estimating its size. Using information 
from multiple administrative registers–such as the population register (PESEL), the social insurance 
register, and tax registers, among others–spanning multiple years, we derive the resident population 
for both Polish and non-Polish populations. 

The main goal of this study is to present our approach to deriving the resident population from 
integrated administrative datasets. This approach requires not only linking data using identifiers but 
also probabilistic record linkage. Additionally, we impute length of stay based on information from 
registers as well as from documents that permit non-Polish residents to stay in Poland. 

Initial results suggest that this is a promising approach, and simulation studies support our claims. 
However, there is a need to integrate administrative data sources with sample surveys to validate 
this methodology.
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SESSION 15 – REGULAR SESSION: Confidentiality and Data Protection,  
3 June 2026, 16:30 – 18:00

Revisiting Data Protection in the European Statistical System: Current Challenges and 
Opportunities

Main author
Ana Dulce Pinto, Statistics Portugal, Portugal

Co-author
Pedro Campos, Statistics Portugal, Portugal

The growing demand for timely, granular, and integrated statistics has placed unprecedented 
pressure on traditional frameworks of statistical confidentiality and data protection. Recent regulatory 
developments, including the revision of Regulation (EC) No 223/2009, explicitly encourage the 
reuse of administrative data, the integration of multiple data sources, and, under certain conditions, 
access to privately held data. While these developments expand the analytical potential of official 
statistics, they also intensify disclosure risks, particularly in contexts involving linked microdata, 
high-dimensional datasets, and increased data sharing across institutions and borders. This creates 
a fundamental tension: how to protect individual and organizational confidentiality while fully 
exploiting the informational value of data. 

This work examines how national statistical systems are adapting their confidentiality protection 
strategies in response to these pressures, with a particular focus on the evolving role of anonymization 
algorithms within broader data governance frameworks. Rather than imposing a single technical 
solution, the current regulatory environment promotes a risk-based approach to statistical disclosure 
control (SDC), requiring statistical authorities to demonstrate that residual disclosure risks are 
proportionate to the public value of the data released. As a result, traditional rule-based anonymization 
techniques—such as suppression, recoding, and aggregation—are increasingly complemented by 
quantitative risk assessment, stochastic perturbation methods, and, in specific cases, differential 
privacy mechanisms. 

Drawing on comparative insights from several European statistical systems, the work highlights 
a clear shift from “anonymization as a one-off technical step” toward “confidentiality as a socio-
technical system.” In this paradigm, algorithms are only one component, operating alongside 
controlled access environments, secure research facilities, legal safeguards, and user accreditation 
procedures. Countries with advanced register-based systems illustrate how strong governance of 
access and accountability can reduce the need for excessive data distortion, thereby preserving 
analytical utility while maintaining robust protection. 

The work argues that realizing the full potential of data under modern regulatory constraints requires 
moving beyond the dichotomy of data protection versus data use. Instead, confidentiality should be 
understood as a dynamic balance between risk management, transparency, and trust. By embedding 
anonymization algorithms within coherent governance structures and adopting evidence-based risk 
assessment practices, statistical authorities can protect data subjects effectively while enabling high-
quality, policy-relevant statistical outputs.
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Automatic Analysis of Metadata for the Protection of Tabular Data

Main author
Clara Baudry, National Institute of Statistics and Economic Studies (INSEE), France

This article presents two new features of the R package rtauargus, a tool for confidentiality-preserving 
data dissemination. Getting the list of published tables from templates such as the ones provided by 
Eurostat. And an automatic analysis of the metadata of the published tables from a confidentiality 
viewpoint. 

Cells shared across tables need to be detected and protected consistently. This can be done using 
rtauargus. However, for the package to detect these common cells, a list of linked tables must be 
provided. Constructing this list requires specific expertise in understanding the relationships between 
tables. Thus, the automatic analysis comes in handy for people with less expertise since it tells them 
how they should protect the tables.

A multi-step process can be followed to ensure the protection of a set of tabulated data. The first 
step consists in analyzing the full set of tables to be published. The automatic analysis function 
proceeds as follows:

1.	 Identification of hierarchies: all breakdown variables that belong to the same hierarchical variable 
are renamed after that hierarchy; 

2.	Clustering: tables that need to be processed together are grouped into clusters. These tables 
generally share the same indicator, the same scope, and at least one common breakdown variable. 
Each cluster is independent from the others; 

3.	Detection of nested tables: since table descriptions are provided by data producers rather than 
confidentiality experts, tables are often described separately even though, from a confidentiality 
perspective, they are nested. For example, if one table presents turnover by NACE and another 
presents turnover by NACE × NUTS, protecting the NACE × NUTS table is sufficient. This step 
therefore analyzes breakdown variables to detect such inclusions; 

4.	Grouping of nested tables; 

5.	Final output: a summary table is produced, including a “cluster” column indicating which tables 
should be processed together. 

The automatic analysis developed allows confidentiality experts to verify their work, particularly in 
the context of publications involving a large number of tables. However, its primary objective is to be 
used directly by data producers, enabling them to carry out data protection themselves and thereby 
relieving methodological experts of this task. This automatic analysis can be used prior to applying 
rtauargus, but it is also relevant for other protection methods. Indeed, the identification of common 
cells and hierarchies is required for many tabular data protection methods. 

The article will develop the process and illustrate it through use-cases.
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The Protection of Personal Data Versus the Need to Reflect the State of Society? 
Estonian Experience in Producing Statistics

Main author
Ilona Reiljan, Statistics Estonia, Estonia

Co-author
Thea Palm, Statistics Estonia, Estonia

Pursuant to the National Statistics Act (NSA), Statistics Estonia may perform non-program statistical 
work on the basis of data collected for national statistics and share data for research purposes, based 
on the requirements set out in the Personal Data Protection Act. Since 2024, the Data Protection 
Inspectorate (DPI) has issued instructions to interpret the act narrowly, i.e. the legal basis for any 
non-program statistical work (done by request) cannot be NSA, but the legal act of the institution 
requesting the work (e.g. statutes, etc.). In addition, it requires the permission of an ethics committee 
or the DPI. As a result, Statistics Estonia faces new challenges in its operations as follows: 

•	How to ensure the protection of the fundamental rights of individuals while satisfying the need to 
obtain information for data-based decisions. 

•	The implementation of the GDPR is still allowing for different interpretations as regards the 
exception granted to produce statistics. For example, although the term “official statistics” is 
broader, the current position of the DPI is, that the exception concerns only data processing within 
official statistical programme. 

•	One of the quality criteria for statistics is timeliness – excessively lengthy and complex approval 
procedures for obtaining permission to process personal data make it very resource-intensive. For 
example, when collecting data within the framework of some EU statistical work, a few questions 
necessary for organizing local life were added. According to the new interpretation, these individual 
questions should undergo an approval procedure, within which all data processing stages are 
described. 

•	When the new Regulation 223 was negotiated, the privacy enhancing technology was seen as one 
of the facilitators using different types of data in the production of statistics. Estonia is currently 
investigating ways to build a so-called “black box” that would prevent contact with personal data. 
At the same time, it is a challenge to explain to DPI how it ensures risk mitigation. 

•	There is an increasing demand for state institutions to explain and ensure transparency for citizens 
about how their data is handled. However, a desire to lower barriers to private sector access to 
data is also increasing. Question about how to challenge the risks for data leaks there, while state 
institutions are easier to control, is still pending.
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The Quality Challenge in Secure Private Computation: How to Check Data Without 
Seeing Them

Main author
Fabio Ricciato, Statistical Office of the European Union (Eurostat), Luxembourg

The evolution of official statistics brings about a shift towards multi-source statistics, i.e., statistics 
produced from the integration of multiple input data sets. In several cases of practical interest, the 
source data sets are held by different organizations and are subject to some protection regime, 
e.g., because they represent personal data subject to GDPR or business-sensitive information. The 
traditional approach to deal with such situations is to transmit a copy of the data to a trusted 
party that “sees” all the data and therefore can check, analyze and process them in the standard 
way, manually or automatically. Today this is not the only possible approach: recent technologies 
from the field of Secure Private Computing (SPC) offer an alternative. Solutions based on modern 
cryptographic methods (Secure Multi-Party Computation) and/or special hardware (Trusted Execution 
Environment) allow to perform a pre-defined computation task without exposing the source data to 
any other entity other than their original holders. This approach, often referred to as “Computing 
over Encrypted Data”, assumes that the function to be computed is fully specified in advance, 
from the input data to the final desired output result(s), and then entirely executed by machines. 
Therefore, statisticians and analysts lose the possibility to access the source data or inspect any of 
the intermediate data generated along the process other than what was pre-defined to constitute 
the output results. This has important implications for the Quality Assurance (QA) process: the 
traditional approach to QA, based on data centralization and full data visibility, does not work in SPC 
settings and must be fundamentally rethought. 

In this contribution we elaborate a principled view of the QA process for SPC settings in which 
statisticians don’t “see” the data directly. We show how the QA process must start from the initial 
conception of the processing methodology through a close dialogue between the data holders and 
the statistical office, based on disclosure of detailed meta-data and limited test data samples, not full 
data sets. During the dialogue, an extensive set of quality checks must be developed to be included 
in the automated processing code. 

During the presentation we provide examples of QA methods from the two use-cases developed in 
the context of the project JOCONDE (Joint On-demand Computation with No Data Exchange) carried 
out by Eurostat and cybernetica. The project’s goal is to develop a SPC-as-a-Service system to be 
used by members and partners of the European Statistical System.
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Balancing Data Confidentiality and Data Use in Singapore

Main author
Jeremy Heng, Ministry of Manpower (MOM), Singapore

Safeguarding data privacy while unlocking the immense potential of data for innovation, research 
and policy development represents a critical balancing act. The core challenge lies in transforming 
raw sensitive data into a usable asset without compromising the trust or confidentiality in the data it 
represents. In Singapore, this balance is achieved by focusing on three key areas: Firstly, building trust 
by ensuring confidentiality safeguards meet required legal and organizational standards. Secondly, 
by limiting and structuring information collected so that no person or entity can be identified. Thirdly, 
establishing safe processes for authorized users to work with the data so it stays protected. These 
principles guide the entire data life cycle, from collection to deletion. 

The realization of data’s full potential hinges on trust - without trust, individuals and entities are 
reluctant to share the necessary information for large scale analysis. When people trust that their 
data is handled securely and for legitimate statistical purposes, they will provide information and 
official statistics maintain credibility. This requires transparency about why the data is collected, how 
it will be used, and who will have access to it. Clear internal policies and staff training must support 
these commitments and ensure data remains confidential. 

The second strand is reducing the amount of identifying detail held and structuring data in a way 
that lowers the risk of re-identification. If meaningful results can be produced using aggregated data 
rather than exact personal information, broad categories such as age ranges or general locations can 
replace precise details, this will protect privacy while keeping the analysis strong. 

Finally, the third element is providing safe and controlled access to the data. Access should be limited 
to authorized users for legitimate purposes, supported by systems designed to prevent unintended 
disclosure. It is important for organizations to be accountable through proper records and regular 
audits to maintain the trust needed for people to continue sharing their information. 

To conclude, these measures in general allow Singapore to strike a balance between data protection 
and data use. It demonstrates that they are not competing goals but can work together to achieve 
desired outcomes. By building trust, keeping only necessary information, and enabling safe and 
controlled access to the data, organizations can meet their confidentiality obligations while still 
enabling insights that benefit the public.
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Why Not a Little Bit of Bias to Improve the Risk-Utility Trade-off?

Main author 
Julien Jamme, National Institute of Statistics and Economic Studies (INSEE), France

Why not a little bit of bias to improve the risk-utility trade-off? An alternative way to build the 
transition matrix of the cell key method. 

The publication of tabular data requires achieving a better risk-utility trade-off to protect privacy 
while preserving data quality. For very large tabular data releases, National Statistical Institutes can 
turn to perturbative methods over suppressive ones, the main limitation of which is the computational 
constraints of existing tools. 

The Cell Key Method ([Fraser and Wooton, 2005], [Enderle et al., 2018]) is such a data perturbation 
technique for tabular data designed to reduce the risk of disclosure of large data releases. Its 
perturbation mechanism is governed by a transition matrix that defines the probability distributions 
mapping an original count to the possible perturbed values. The R package ptable ([Enderle, 2023]) 
implements the construction of such a matrix by solving a maximum entropy optimization problem 
for each distribution under various constraints. In particular, the resulting distributions are unbiased. 

However, since the support of the perturbation for small counts (especially 1 or 2) is asymmetric - 
the method doesn't produce negative counts - the distribution generated by the package introduces 
little perturbation to these high-risk small counts. To mitigate this, the package offers the option to 
suppress certain counts from appearing in the final data. Yet, this change in support often entails 
specifying very large variance levels, which can significantly deteriorate data quality, even for large 
counts. 

We propose an alternative approach to constructing transition probability distributions for small 
counts by allowing a small amount of bias to be introduced during their perturbation. We first 
present the different adaptations of the optimization program that enable the construction of such 
distributions. A comparison between these alternatives and the classical solution implemented in the 
ptable package is then illustrated through the risk-utility trade-off. 

What if adding a small amount of bias would result in a better compromise? 
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Data Protection-Compliant Methods for Access to Mobile Signal Data in Germany

Main author
Lorenz Ade, Federal Statistical Office of Germany (Destatis), Germany

Since 2017, the Federal Statistical Office has been researching the topic of mobile phone data 
for official statistical purposes in various feasibility studies and publishing these as experimental 
statistics (EXSTAT: https://www.destatis.de/DE/Service/EXSTAT/_inhalt.html). The data used in the 
respective projects has so far been prepared and processed by various mobile phone providers 
for specific applications and made available to the Federal Statistical Office in anonymised and 
aggregated form. Due to confidentiality and trade secrets, this data is created in a methodological 
‘black box’, in which the Federal Statistical Office has only limited insight into the processing of the 
data. 

In order to open this black box, the Federal Statistical Office cooperated with T-Systems as a mobile 
phone provider from 2023 to 2025 as part of the project ‘Anonymity in integrated and georeferenced 
data (AnigeD)’. The aim of the work package is, in particular, to develop anonymisation and processing 
procedures for the use of anonymised georeferenced mobile phone data. These are necessary in 
order to meet the quality criteria of transparency, accessibility and comparability in the production of 
official statistics. In addition, data protection standards must be complied with at all times in order 
to maintain public confidence in official statistics. 

Further objectives include designing and setting up the necessary development environment at 
the data provider and developing a model process for future cooperation between private (mobile 
phone) data providers and the Federal Statistical Office, as well as other government institutions 
where applicable. 

In this talk, Destatis will present the results of the project.
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