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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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Programme                                                                       Day 2 (4 June 2026)
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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.
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From Statistics Producers to Data Stewards: Rethinking the Code of Practice for a 
Digital Age

Main author
Markus Baumann, Federal Statistical Office (FSO), Switzerland

National Statistical Institutes across Europe are facing a fundamental transformation. They must 
adapt their long-established methods to an increasingly digital, fast-moving society–while at the 
same time safeguarding the quality, integrity, and independence of official statistics. In essence, 
statistical insti-tutes are evolving from traditional data producers into Data Stewards, expected to 
respond flexibly to complex societal changes. 

In recent years, many statistical institutes - including the Swiss Federal Statistical Office (FSO) - 
have been entrusted with new responsibilities in data management and governance, data science, 
and Open Government Data. These developments also support policy goals such as the once-only 
principle, which aims to reduce the administrative burden on businesses and citizens through the 
multiple reuse of data. 

Against this backdrop, the FSO, together with other actors in Switzerland’s system of official data 
and statistics, revised its national Code of Practice—the Charter of Official Statistics of Switzerland. 
The revised Charter explicitly enables and encourages statistical services to actively assume Data 
Steward roles in data management and data science, and to strengthen collaboration in these fields. 
A more detailed discussion of the background for revising the Charter will be presented in a separate 
session. 

Looking ahead, the FSO believes that a future revision of the European Code of Practice should pre-
serve continuity with the existing framework, while also adequately reflecting these emerging areas 
of activity. At the same time, it should explicitly address the associated ethical considerations and 
ac-tively encourage statistical authorities to engage with them. 

This presentation explores the new roles currently being taken on within Switzerland’s system of 
offi-cial data and statistics, how these roles are embedded in the revised Charter, and how they are 
intend-ed to be governed ethically and legally. Building on this experience, it highlights innovative 
roles and elements that could inform and enrich a future revision of the European Code of Practice.
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Ensuring the Relevance of the ES Code of Practice in the Evolving Production System of 
Official Statistics

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

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

The European Statistics Code of Practice (ES CoP) represents the cornerstone of European Statistical 
System (ESS) quality framework. 

From its adoption in 2005 the ES CoP maintained its relevance and effectiveness in supporting the 
development of quality management systems in the ESS and beyond. This result was achieved 
thanks to the timely revisions that incorporated important updates and extensions in the ES CoP and 
also to the development of supporting tools, such as the ESS Quality Assurance framework (ESS 
QAF). 

In the last revision of the ES CoP (2017) and of the ESS QAF (2019), great focus was given, e.g., to 
stimulate the use of administrative data in producing statistics, promoting data integration. To this 
aim, specific Indicators and Methods were added. After some years, the effect of the introduction 
of these elements is evident, at least in Istat: e.g. multisource statistics are the basis of statistical 
production. 

Now, the statistical production paradigm is still evolving, with the use of new data sources, often 
privately held data, to produce statistics. The EU Regulation 2024/3018, amending EC Regulation 
No 223/2009, posed a necessary legal basis for the use privately held data on European statistics, 
and there is now the need to revise the quality framework to drive, once again, the change, while 
assuring quality. 

A thorough review of the Principle and Indicators of the ES CoP and of the Methods of the ESS QAF 
was carried out in the context of the Multi-MNO project (https://cros.ec.europa.eu/landing-page/
multi-mno-project), a Eurostat funded service contract aimed at developing a standard pipeline for 
statistics based on Mobile Network Operator (MNO) data. MNO data are promising privately held 
data for official statistics production in many domains. One of the project tasks, led by Istat, was the 
development of a quality framework to accompany such pipeline. 

The review was aimed to verify the gaps in the compliance of statistics based on MNO data with ES 
CoP, and to identify where the CoP and QAF could be improved to better represent the peculiarities 
of statistics based on MNO (or privately held) data and underpin the challenge of integrating their 
use in official statistics. The analysis enhanced that while existing ES CoP principles seems to be still 
adequate, indicators and methods could be extended or added. 

The results of the review will be presented with the intention to provide useful hints on the possible 
direction for the next ES CoP revision.

https://cros.ec.europa.eu/landing-page/multi-mno-project
https://cros.ec.europa.eu/landing-page/multi-mno-project
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SESSION 2 – REGULAR SESSION: Challenges for Quality Assurance of New Data 
Sources, 3 June 2026, 11:00 – 12:30

Assessing the Reliability of Web-Derived Data: Methods for Data Validation and Quality 
Evaluation in Surveys based on Web Data

Main author
Jacek Maślankowski, Statistics Poland, Poland

The primary objective of this paper is to present a comprehensive methodological framework 
designed to validate datasets used for the production of experimental statistics derived from website 
content. This framework aims to ensure that data collected from the web, characterized by its 
heterogeneity, dynamic nature, and varying degrees of reliability, can be systematically assessed 
for quality and suitability in statistical analysis. A secondary objective is to demonstrate the practical 
application of this framework through a detailed case study focusing on the extraction of specific 
measurements from website content. These measurements include, among others, indicators of 
social media presence, engagement in e-commerce activities, and other observable features that 
can be linked to the digital behaviour of website owners. 

The research question of this study investigates whether it is feasible to construct a generalizable 
framework capable of evaluating the quality of web-based data across diverse contexts. To address this 
question, the paper presents an empirical case study that both illustrates the practical implementation 
of the proposed framework and highlights its methodological constraints. By examining real-world 
data, the study aims to identify which aspects of the framework can be universally applied and which 
require adaptation to particular analytical goals or domain-specific conditions. 

The empirical analysis draws on data collected through the Web Intelligence Hub developed by 
Eurostat, which provides a structured environment for accessing, processing, and analysing large-
scale web data. The use of this platform enabled the systematic extraction of relevant indicators 
and facilitated the assessment of data quality dimensions such as completeness, accuracy, and 
consistency. 

The overall conclusion of the study is that while it is indeed possible to define a coherent set of 
indicators to measure and validate the quality of web-derived data, the degree to which such a 
framework can be generalized remains limited. The variability of web content and the diversity of 
analytical needs make it challenging to establish a universally applicable validation methodology. 
Nevertheless, the findings also demonstrate that numerous quality measures, such as metadata 
analysis, cross-source verification, and consistency checks, are broadly relevant and can substantially 
enhance the reliability and interpretability of web-based datasets. These common measures form an 
important foundation for improving the overall quality of web data used in experimental statistics, 
even if complete generalization across all use cases is not achievable.
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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.



30	 ABSTRACTS

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, 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.





























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
























































































































































































































158	 ABSTRACTS

Strengthening Data Quality in Agricultural Statistics under the SAIO Framework: 
Cooperation between Eurostat and NSI

Main author
Colomba Sermoneta, The Italian National Institute of Statistics (Istat), Italy

The new Regulation on Statistics on Agricultural Input and Output (SAIO) introduces a modern and 
more coordinated way of producing agricultural statistics in the European Union. Because agriculture 
is a sector that changes quickly and faces many environmental and economic chal lenges, it is 
essential that policymakers can rely on high-quality and up-to-date official data. SAIO helps achieve 
this by improving how data are collected, harmonized and reported across countries. 

A central part of the SAIO quality approach is to create a common methodological basis for four 
important areas: milk, eggs, meat and livestock statistics. To support countries in applying the 
Regulation in a consistent way, Eurostat produced a set of detailed methodological handbooks. 
These handbooks explain standard concepts, suitable data sources, recommended validation checks 
and quality reporting requirements. They serve as practical tools to help national authorities follow 
shared principles, while still allowing them to work with their own national data systems. 

The handbooks were developed through a highly collaborative process involving experts from many 
Member States. First, Eurostat set up Discussion Groups for each of the four statistical domains. 
Experts participated voluntarily and exchanged information on national practices, identified unclear 
points in the legislation and discussed differences in methods. The information collected during 
these meetings formed the initial content of the handbooks. 

In the next phase, the drafts were shared with the Working Group on Agricultural Statistics. This 
allowed a much wider group of country representatives to provide comments and suggestions. The 
repeated feedback helped to improve the clarity, consistency and usability of the final documents. 
This process also ensured that the handbooks reflect the experience and knowledge of the whole 
European statistical community. Through this collaborative work, important quality principles, such 
as accuracy, comparability, transparency and coherence, were integrated into the operational 
guidance for countries. 

In addition to methodological alignment, SAIO strengthens data quality through clearer metadata 
requirements, standard formats for transmitting data and specific obligations for quality reporting. 
All these elements follow the European Statistics Code of Practice and help create a more transparent 
and reliable quality framework. 

Taken together, the SAIO Regulation, the methodological handbooks and the strong cooperation 
between EU countries represent an important step forward in improving the quality of agricultural 
statistics. This paper will describe how SAIO supports better data quality and how the collaborative 
development of guidance contributed to harmonised and robust statistical practices across the EU.
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Automatic Coding in Official Statistics: Enhancing Quality Assurance of the Machine 
Learning Workflow

Main author
Yu-Lin Huang, University of Luxembourg, Luxembourg

Co-authors
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Machine Learning (ML) has become a widely adopted tool across industries, offering new opportunities 
for enhancing data processing, classification, and estimation from large datasets. These advantages 
make ML based methods increasingly attractive for use in official statistics. Within the EU project 
named Artificial Intelligence and Machine Learning for Official Statistics (AIML4OS), various potential 
use cases for official statistics have been identified. The Work Package 10 focuses on text-to-code 
problems. 

However, ML workflows introduce substantial quality‑related challenges. They are highly experimental, 
sensitive to data changes, and depend on complex pipelines that combine code, data, models, and 
infrastructure. Ensuring reproducibility, traceability, and transparency—key pillars of quality in official 
statistics—requires structured approaches that go beyond traditional statistical production methods. 

MLOps, an emerging discipline that integrates DevOps practices into machine learning workflows, 
provides a structured approach to managing these challenges. By enforcing systematic version 
control of data, models and parameters; automating tests and validations; and documenting all 
experiment runs, MLOps enables reproducible and auditable ML processes aligned with the rigorous 
standards of official statistics. 

Implementing such workflows require several dedicated tools and infrastructure, which are often 
missing in the regular statisticians’ toolbox. Since internal data sources contain usually sensitive 
information, cloud-based solutions can demonstrate proof-of-concept workflow but can be difficult 
to be integrated into production systems. Such a workflow involves multiple stakeholders, including 
subject matter teams for data expertise and ownership, data science teams for model development, 
and IT teams for infrastructure support. MLOps further facilitates a clear separation of concerns 
among these roles, ensuring that each team can focus on its core responsibilities while maintaining 
an integrated, reproducible workflow. 

The present work introduces an example of an MLOps workflow applied to a text classification 
problem, relying primarily on the open-source version of GitLab, which can be hosted on-premises. 
This implementation ensures that ML-driven statistical outputs remain trustworthy, explainable, and 
compliant with institutional quality principles. By embedding MLOps workflow into official statistical 
production system, governance is strengthened, reproducibility is enhanced, and the responsible use 
of ML in producing high-quality official statistics is supported.
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Measuring Quality of Real and Synthetic Generated Data for Training Statistical 
Classification Coders

Main author
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Building automatic coders for statistical classifications remains an unsolved challenge, despite the 
advancements in Natural Language Processing techniques and the emergence of Large Language 
Models (LLMs). This challenge led to the creation of the Work Package 10 (WP10) within the European 
AIML4OS project. The insights outlined in this abstract were shared in WP10 and refined through 
feedback from other contributors. 

Statistical classifications are usually complex, comprising many categories, each of them containing 
nuanced content. LLMs appear to be a promising strategy, especially when combined with Retrieval-
Augmented Generation (RAG). Yet, this approach still suffers from several of the well-known 
drawbacks of LLMs: costly hardware requirements, risks of hallucination, limited replicability, and the 
lack of confidence scores. Consequently, smaller NLP alternatives such as fastText or BERT-based 
models are still (and will continue to be) widely used. 

However, building automatic coders for statistical classifications with these small or medium-sized 
models requires large, diverse, and high-quality datasets. Generating training samples via LLMs 
(using ZeroGen or similar techniques) helps to fill data gaps or even build entire training sets. Once 
these samples are generated, a “tiny task model”, such as fastText or a BERTbased classifier, is 
trained on the resulting dataset. 

ZeroGen is presented in the literature as a technique intended for scenarios where real data is absent 
and is generally not expected to compete with real data in most real-world problems. However, our 
empirical experiments with statistical classifications show that they may represent a special use 
case, where synthetic data can achieve performance similar to real data. This is due to the extreme 
complexity of some statistical classifications, as well as the extensive materials describing their 
contents, which support the generation of high-quality and varied synthetic descriptions. 

Measuring the quality of the generated synthetic samples is key to identifying the best prompting 
strategies and LLMs for producing them, and to comparing synthetic data with survey or administrative 
data. Several quality metrics are being considered, including the mean cosine distance between 
embeddings of sample pairs, Confident Learning metrics, and the performance achieved by tiny task 
models trained on these datasets. 

Preliminary results show that larger LLMs produce more diverse samples (requiring more synthetic 
examples to reach acceptable performance) yet the final performance asymptote they achieve is 
higher. In addition, tiny task models trained solely on synthetic data can compete with those trained 
on real data, while the best results are obtained when combining both sources.
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Using ML and LLMs for NACE Classification

Main author
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Co-authors
Krystyna Piątkowska, Statistics Poland, Poland
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The goal of this paper is to present initial results of the work on use of Machine Learning (ML) and 
Large Language Models (LLM) to classify text data from company websites according to the Polish 
Classification of Activities (PKD), which is a national adaptation of international Statistical Classification 
of Economic Activities (NACE). It aims to verify the possibility of application of ML and AI to improve 
the quality of statistical business register. This work is carried out within the international project 
“One-stop-shop for Artificial Intelligence and Machine Learning for Official Statistics (AIML4OS)”. 

The training dataset was created from publicly available company websites as they contain detailed 
information about business activity profile, products and services offered by companies, and in many 
cases are more up-to-date than those available in business registers. The collected data were highly 
unstructured, therefore the text pre-processing step was required. This included data cleaning, 
normalization, HTML tags removing and anonymization with the usage of regular expressions and 
Natural Language Processing (NLP). In order to reduce the imbalance of PKD classes the training set 
was also extended by synthetic descriptions generated by Large Language Models. 

Subsequently the text was converted into numerical representation by TF-IDF vectorization method, 
which was the basis for training the models. The classical Machine Learning models, such as Logistic 
Regression, Decision Trees and Random Forest, as well as one modern language model (XLM-
RoBERTa) were tested. The training process was focused on hyperparameter tuning, conducted 
by applying grid search and validated via three-fold cross-validation. It enabled to identify the 
best configuration both for Machine Learning models and the transformer model. The best result 
was achieved for Logistic Regression model (with TF-IDF vectorization). The XLM-RoBERTa model 
achieved the second best result. 

In the next steps it is planned to integrate the Retrieval-Augmented Generation (RAG) architecture 
to the model. In RAG solutions the embedding of company description is the query to the vector 
database (ChromaDB), containing PKD definitions and the model standardized business activities 
descriptions. The best-fitting documents are provided to LLM model as a context. This approach is 
expected to improve the quality of predictions and reduce hallucinations of the models. 

The proposed methodology with the usage of RAG architecture and vector representation of the text, 
can be used to improve also the quality of other classification, such as Classification of Individual 
Consumption According to Purpose (COICOP) or International Standard Classification of Occupations 
(ISCO).

https://cros.ec.europa.eu/dashboard/aiml4os
http://
https://aiml4os.github.io/WP10/
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Globalization has radically transformed how goods and services are produced and exchanged, giving 
rise to increasingly fragmented and interconnected global value chains (GVCs). This complexity 
challenges traditional trade statistics, which often fail to capture the full economic impact of 
international production networks and geopolitical changes. To address this gap, INE-Spain has 
launched the Panel of International Trade in Value Added (TiVA) Indicators, primarily designed as a 
visualization tool to present these methodologically complex indicators clearly and accessibly for the 
Spanish economy. 

These indicators quantify Spain’s integration into global production systems by tracing how value 
added is created, distributed, and exchanged across countries and sectors. They provide a powerful 
tool for analyzing economic, social, and environmental interdependencies, allowing for more accurate 
assessments of supply chain vulnerabilities, geopolitical risks, and economic shock transmission. 
Built using national accounts data and based on FIGARO, the multi-regional input-output model 
developed by Eurostat and the European Commission’s Joint Research Center, the panel exemplifies 
international cooperation and optimal use of European statistical infrastructure. 

The TiVA framework also enables simulation of the macroeconomic effects of tariffs or other 
geopolitical shocks on domestic GDP. By applying targeted tariff scenarios to specific products, 
sectors, or trade partners, the model captures both the direct impact on affected industries and 
indirect ripple effects across upstream and downstream chains. The results demonstrate how 
disturbances propagate through GVCs, reshaping value-added generation across national economies. 
These findings highlight the importance for policymakers of considering complex interdependencies 
when designing trade strategies–fostering more resilient, competitive, and strategically autonomous 
economies in an uncertain global environment.
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Keeping the Systems of National Accounts Relevant: Quality Considerations

Main author
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As economies and business models evolve and new features appear, the systems of National 
Accounts – the measurement frameworks of the size and dynamics of national economies – need to 
be updated to keep the pace and remain relevant. 

In March 2025, the UN Statistical Commission endorsed the 2025 System of National Accounts 
(2025 SNA) as the new global standard for the compilation of national accounts statistics worldwide. 
Compared to the previous 2008 SNA, the revised standard includes elements of the digital economy, 
considers the effects of economic globalisation and gives prominence to the impact of economic 
activities on the depletion of natural resources. 

Following the SNA, Eurostat is coordinating the update of the 2010 European System of National and 
Regional Accounts (ESA 2010), to align it to the 2025 SNA. This update is needed to enhance the 
relevance of the European national accounts standard and to preserve the international comparability 
with non-EU economies that will follow the 2025 SNA. As usual methodological improvements will be 
associated with a review of compulsory transmissions requirements to better serve EU policy uses. 
Therefore, further improvements of national accounts with respect to different quality dimensions, 
such as notably relevance, timeliness, comparability, and coherence will be considered. 

Implementing the changes in the national accounts systems is not straightforward, thus concerns 
about the quality of the “new” estimates inevitably emerge. In the context of the update of ESA 2010, 
the European Statistical System is addressing these practical implementation issues, in particular 
regarding the recording of Data as an asset and Natural resources. 

This presentation will illustrate the identified issues and possible solutions that Eurostat and NSIs 
are considering.
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The Role of Large Cases Units in Assuring Data Quality

Main author
Jon Mortensen, Statistics Denmark (DST), Denmark

The rise of Global Value Chains (GVCs), primarily driven by large and complex Multinational 
Enterprises (MNEs), has introduced significant challenges for official statistics. The fragmentation 
of production across multiple countries and continents makes it increasingly difficult to measure 
national economic activity accurately. Large and complex MNEs account for a substantial share of 
most national economies. In Denmark, for example, the five largest MNEs alone contribute 15% 
of total value added, 30% of total exports, and nearly 80% of global production. Consequently, 
inaccurate reporting from such large MNEs can severely compromise the quality of business and 
trade statistics and, by extension, National Accounts. To address these challenges, many National 
Statistical Institutes (NSIs) have established Large Cases Units (LCUs) - specialized teams dedicated 
to understanding the complex structures and operations of large MNEs and ensuring data quality 
and consistency across relevant statistical domains. In recent years, the creation of LCUs has been 
actively encouraged and supported by international entities such as the United Nations and Eurostat.
This paper examines the role of LCUs in ensuring high-quality officiall statistics through the case of 
the Danish LCU, established by Statistics Denmark in 2018. It explores key questions: (1) How is 
the LCU organized and integrated into existing production processes? (2) What innovative practices 
have been introduced? (3) How does it create value for internal and external stakeholders? (4) How 
does it enhance the quality of involved statistical domains? (5) What were – and remain – the main 
challenges for success? While the organization and functioning of LCUs vary considerably across 
countries, the Danish LCU encompasses several typical LCU functions: profiling, data consistency 
analysis, data compilation and consolidation, as well as communication with large MNEs. The paper 
thus concludes by discussing lessons learned by the Danish LCU team since its establishment and 
how these insights may be applied to LCUs in other countries performing similar tasks.
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In an increasingly interconnected global economy, national statistical systems face mounting 
challenges in accurately measuring value added within domestic borders, especially amid complex 
global production arrangements. The growing intricacy of global value chains, the prominence of 
intangible assets, and the evolving structures of multinational enterprises (MNEs) have exposed 
significant limitations in traditional statistical frameworks. Conventional data sources – such 
as customs records and trade-in-services surveys – are no longer sufficient to capture modern 
production models like factoryless manufacturing, merchanting, processing abroad, and transactions 
involving intellectual property products. 

In response, INE-Spain established a Large Cases Unit (LCU) in 2022 to address these gaps through 
an integrated, enterprise-centered approach. The LCU combines multiple administrative and 
statistical sources with direct engagement with large enterprise groups. Its work has uncovered 
structural inconsistencies in the current statistical system, highlighting the urgent need for a shift in 
data collection strategies. 

Building on these insights, INE-Spain is pioneering an innovative data collection model centered on 
large enterprise groups operating in the national economy. At the heart of this initiative is a centralized 
reporting framework through which entire corporate groups submit harmonized data for all their 
subsidiaries via a single access point. As part of this effort, a proof of concept is carried out with 
selected multinational enterprises, implementing a fully digital, API REST–based reporting system 
using standardized JSON data structures for the automated transmission of firm-level information. 
This prototype illustrates the feasibility of secure, machine-readable exchanges between enterprises 
and statistical authorities, reinforcing the potential of a modernized, technology-driven approach. 

The process leverages advanced technologies and standards for direct access to business information 
and is reinforced by structured, high-level dialogue between LCU experts and corporate leadership. 
This approach also opens the door to a new relationship with businesses, where official statistics can 
offer tailored services linked to companies’ own data, enhancing mutual value and trust.
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The Czech Statistical Office (CZSO) has been working to improve statistical literacy for more than 
two decades. The first significant event in this area was the Mini-Census organised as part of the 
promotion of the Population and Housing Census in 2010. Since then, Mini-Census has been held 
every 3 to 5 years. However, the Mini-Census 2025 was quite extraordinary – especially in terms of 
the number of children who participated in the event. 

The inspiration for the Czech Mini-Census was the “Census at school” organised by the UK Office for 
National Statistics. The basic principle is to show children on a real questionnaire how statistical data 
is collected, how it is processed and how the results are displayed. It is very important to choose 
questions that children will enjoy. 

A website was created internally at the CZSO for the event, which provided all the necessary 
information and mainly served as a school registration site, followed by filling out the electronic 
questionnaire and displaying the ongoing results in graphs, including various options for comparing 
results. 

A novelty of the Mini-Census 2025 was the preparation of methodological sheets for teachers. 
For most questions, instructions were prepared on what could be discussed in the classroom in 
connection with a specific question - not only in mathematics lessons, but also in chemistry, foreign 
languages, IT, etc. The methodological sheets were prepared by practising teachers we entered into 
cooperation with the Faculty of Education of the University of South Bohemia and we cooperated 
with a teacher from an elementary school. The methodological sheets were graphically edited to be 
interesting, colourful, effective and to entertain children. 

The Mini-Census 2025 was the most successful in history so far - 83,558 children from 5,511 classes 
in 1,092 schools participated. 

During the presentation, I will show the application for collecting and presenting results, present 
specific examples of questions and methodological sheets, as well as interesting facts from the 
event.
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Quality and ethics must be part of the daily work of our employees. This relies on their ability to ask 
the right questions and seek appropriate support—whether from colleagues, established procedures 
or available tools—to implement effective solutions. This commitment is especially crucial as we 
collectively address new challenges to maintain high public trust, integrate innovative tools and data 
into our processes. 

To foster this culture, it is essential to develop and reinforce a shared understanding among all staff. 
Our initial training programs for employees and managers – reinforced by their active mobility inside 
the french official statistical service - already emphasize these values. However we have recognized 
the need to extend this approach to the growing number of colleagues who join official statistics 
without attending our training schools—both at INSEE and in the ministerial statistical offices it 
coordinates. 

This has led to the creation of a continuous education plan for all staff within the official statistical 
service. It combines knowledge of its mission, environnement and values, focusing on newcomers 
(though not exclusively). The new training provides a common framework for reflection: Is what 
I’m being asked to do aligned with my values? What should I look for? Who can I consult, which 
documents should I refer to and what examples can guide me? 

Delivered in a 3-hour online format, the course covers the scope of official statistics, its missions 
and sources, its institutional framework, and its legal and ethical foundations—from the European 
Statistics Code of Practice (CoP) to the values promoted by UNECE, which the French statistical 
service has adopted. The training includes interactive elements such as quizzes, real-world examples 
and animated sketches that address and answer common misconceptions about official statistics. 
Designed by INSEE’s statisticians and in-house IT experts, the program has recently been launched. 

The design of this online training required significant investment over more than a year. We are eager 
to share this experience, as it may inspire colleagues. This article will first outline the feasability study 
that initiated the project, drawing on existing training programs, skills management and mobility 
frameworks for INSEE staff. It will then detail the design and validation process and finally—most 
importantly—present the training content itself, including real-life scenario scripts, which are among 
its key strengths.
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Statistical literacy and trust in official statistics are essential competencies for future professionals 
in trade and tourism, sectors that rely on reliable data for business and decision-making. Although 
official statistics are widely available, their effective use depends on users’ statistical literacy, ability 
to interpret indicators correctly and connect them to real-world contexts. This paper presents an 
educational case aimed at strengthening students’ statistical literacy and confidence in using official 
statistics through teaching activities across quantitative and domain-specific courses (Business 
Statistics and Fundamentals of Trade and Tourism). 

The approach is implemented within a professional undergraduate programme in trade and tourism 
studies. Students first develop interpretative skills in a quantitative course focusing on statistical 
concepts and data analysis. In the following semester, they apply these skills in a domain-specific 
course addressing trade and tourism fundamentals, using the official data in practical business 
contexts. This design allows students to encounter statistical data from multiple perspectives: first 
as abstract indicators and then as tools for sector-specific analysis and business decision making. 

Teaching activities emphasise the interpretation of authentic tables and graphs published by the 
Croatian Bureau of Statistics, highlighting the translation of numerical indicators into meaningful 
insights for trade and tourism practice. 

To evaluate the educational case, a simple before-and-after design is planned. Students complete 
a short test assessing their ability to interpret official statistics and a self-assessment of confidence 
in using such data prior to and following the teaching activities. The evaluation is complemented 
by brief qualitative reflections on students’ perceptions of the usefulness and credibility of official 
statistics. 

The paper contributes to the discussion on statistical literacy and capacity building by demonstrating 
how the coordinated use of official statistics across multiple courses can support deeper understanding 
and trust among future users. It offers a example of good educational practice for higher education 
institutions and producers of official statistics.
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Main author
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Statistical registers are often referred to as one of the fundamental pillars of official statistics. They 
are created and maintained by statistical offices around the world and, quite logically, face the 
same problems and challenges as statistics themselves. Alongside statistical surveys, they represent 
a unique source of data, and their management and integration requires increasing amounts of 
resources, both human and financial. 

The quality and timeliness of the data contained in statistical registers is crucial for the production 
of statistics, whether we are talking about statistical business register and economic statistics or 
statistical register of buildings, houses and dwellings and demographic statistics or other examples. 
Registers are, of course, influenced by the long-term goals of the NSIs to achieve the highest possible 
level of harmonization and standardization across the Europe. Similarly, their interconnection and 
interoperability give statistical registers a distinct edge. 

However, in addition to statistical registers, the Statistical Office of the Slovak Republic also manages 
other registers that are closely linked to the aforementioned statistical registers. First and foremost, 
this is the Single Public Register, which serves as a reference register in the Slovak Republic. This 
means that, in accordance with the relevant legislation, it is a source of legally valid data on legal 
entities, entrepreneurs, and public authorities that are currently registered or recorded in more than 
100 source registers and records of various information systems. For the public, this register is a 
source of information such as the code of the main economic activity according to the NACE Rev. 
2.1 classification. 

The fact that the Statistical Office of the Slovak Republic is the administrator and operator of the 
register of beneficial owners, which is related to the agenda on the prevention of the use of the 
financial system for the purposes of money laundering or terrorist financing, is unique in Europe. 
With regard to the 6th Anti-Money Laundering Directive, the Statistical Office of the Slovak Republic 
has responsibilities that go far beyond its competences and tasks in the field of official statistics. 

The aim of our contribution is to present the challenges and opportunities related to the registers 
administered by the Statistical Office of the Slovak Republic, especially regarding the ever-increasing 
demand for interconnected registers containing accurate and up-to-date data.
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Development of the Statistical Business Register in Line with GSBPM

Main author
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The creation and maintenance of a reliable Statistical Business Register is a cornerstone for the 
production of high-quality business statistics. In this context, the development of the Register guided 
by the Generic Statistical Business Process Model (GSBPM), which provides a structured framework 
for organizing and documenting all phases of the statistical production cycle, is considered a sound 
and efficient practice. 

Since 2019, the Hellenic Statistical Authority (ELSTAT) is following a well-structured process and 
architecture for the compilation of the Statistical Business Register (SBR). Still, aiming at further 
enhancing SBR’s quality, ELSTAT is advancing the development of a dedicated software application. 

The specific software application will integrate all primary data and information related to the 
Statistical Business Register at the level of each statistical unit – Enterprise group, enterprise, legal 
unit, local unit, Kind of Activity Unit (KAU) - in line with the principles of the GSBPM. Within this 
new application a wide range of processes related to the SBR will also be implemented including the 
integration of data from administrative sources, the processing, updating and validation checks of 
the SBR. 

A series of additional processes for updating the SBR will be incorporated in this application, such as 
the profiling process for the delineation of enterprise groups, the compilation of the statistical unit 
“enterprise”, the phases of the intra-group transactions survey and the Large Cases Unit procedures, 
thus ensuring consistency of data across all related workflows and coherence throughout the entire 
system. 

This new software application will enable the integration of all information relevant to the Annual 
Business Demography Statistics (BD) into the Statistical Business Register, thereby further automating 
the compilation process of BD statistics and further improving their quality. Finally, the application 
will support the EuroGroups Register process, thus contributing to the optimized production of the 
related statistical outputs. 

This paper presents the steps that have been followed for the development of the software 
application, along with the main outcomes of its implementation, while simultaneously analyzing the 
key advantages related to the full range of statistical domains that will be integrated within it.
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This paper aims to depict the characteristics and changes over time in Italy’s economic structure at 
both national and fine-grained territorial levels, emphasizing the role of knowledge in competitive 
capacity and value added. It leverages ISTAT’s rich administrative and statistical data on firms, 
institutions, individuals, and employees. Specifically, the analysis combines information from ISTAT’s 
statistical registers (SR) –primarily from administrative sources–with microdata from labor force 
(LFS) and structural business surveys (SBS) on technology use, innovation, and R&D. The study 
examines the evolving composition of the economy alongside that of the workforce with respect 
to age and human capital, providing insights into structural changes at the territorial level. When 
considering BR and LFS the analysis drills in to the level of Local Labour Systems, thanks to small 
area estimation techniques. The over 500 Local Labour Systems portray sufficently homogeneous 
contexts, in which the population maintains most social and economic interactions. This integrated 
approach enables a comprehensive understanding of how knowledge and human capital shape 
economic dynamics at the national level and in distinctive fashions over the territory, supporting 
evidence-based policymaking and regional development strategies.
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A Modern Statistical Business Register for Lithuania: Quality, Governance and 
Innovative Methods

Main author
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The initiative focuses on the comprehensive modernization of the Statistical Business Register (SBR) 
in Lithuania, driven by institutional reform, strengthened data governance, and the adoption of a 
new technological platform. As part of the transformation of Statistics Lithuania into the State Data 
Agency, the SBR was redesigned within a centralized State Data Governance Information System, 
replacing legacy solutions with a modular, data-centric architecture. 

The initiative combines methodological renewal and technological innovation, guided by the Statistical 
Business Register Maturity Model, to enhance automation, data integration, traceability, and quality 
assurance. An important component was the large-scale implementation of NACE Rev. 2.1 recoding, 
applying a hybrid approach that integrates administrative data, web-based information, rule-based 
methods, probabilistic models, and Large Language Models alongside expert review. 

Overall, the initiative demonstrates how flexible system design and hybrid methodologies can support 
sustainable SBR modernization, improve data quality, and enable continuous integration of new data 
sources while maintaining statistical coherence and compliance with international standards.
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In recent years, the integration of diverse data sources has become increasingly relevant to achieve 
the highest possible accuracy in measuring phenomena that impact various official statistical 
operations. In this case, two types of digital devices–inductive loops and cameras–are used to count 
vehicles, complemented by two surveys that provide information on the number of occupants per 
vehicle and the time they have crossed the border. All these sources must be combined to estimate 
the total number of people crossing the Spanish border and the number of trucks. This information 
serves as the basis for build the population frame in the official statistics of tourist movements at 
border. 

The proposed solution is an end-to-end process where a predictive model is trained to estimate the 
number of occupants per vehicle based on survey data. Then, this model is applied to vehicle counts, 
resulting in a precise estimation of passenger flows. 

Quality measurement is essential throughout the process. Therefore, a set of metrics is generated 
to evaluate model performance and analyse data integrity. These metrics are compiled into an 
automatically generated report each time the process is executed. The report includes graphs 
and tables that facilitate monitoring and maintenance of the executed subprocesses. To further 
assist survey personnel in reviewing the report, eight Key Performance Indicators (KPIs) have been 
designed and implemented as alert mechanisms. These indicators address aspects such as input and 
output quality, execution times, and accuracy of the predictions. 

This presentation will cover both the methodological framework and the implementation of the fully 
automated end-to-end process, as well as the structure and content of the final report and the KPIs.
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Under the ESS VISION 2020 programme, the National Statistical Institutes of the European statistical 
system have undergone a major modernisation process, which benefits from digital transformation 
and new data sources. Due to the high statistical burden on respondents in the statistical sector of 
intra-EU trade, the Intrastat survey was heavily involved in the modernisation process. 

In 2022, a new statistical data ecosystem was created by exchanging microdata regarding intra-EU 
exports. This interoperable statistical system is based on collaboration between national statistical 
authorities, which contribute to the collection, transfer and reuse of data by adopting a harmonised 
common framework of statistical concepts and tools. 

At the same time, new sources of timely administrative data have been introduced thanks to the 
digital transformation process promoted by tax authorities. In particular, under the project called 
ViDA (VAT in the Digital Age), EU tax authorities are implementing a new system for real-time 
digital reporting, based on electronic invoicing. Italy is one of the few EU Member States where 
this system is already in place and includes reported invoices for intra-EU acquisitions of goods. 
Studies and analyses have been conducted on the use of ViDA data for the production of economic 
statistics, particularly those relating to international trade in goods. Particular attention has been 
given to the quality of the estimates obtained. The shift from statistical processes based solely on 
surveys to a mixed process exploiting both administrative data sources, such as electronic invoices, 
and exchanged statistical microdata, represents a significant development in the field of goods 
international trade statistics.This new approach reduces the statistical burden on respondents while 
maintaining data quality. Indeed, using the exchanged microdata makes it possible to minimise 
asymmetries in European statistics, thereby improving data accuracy and overall confidence in official 
statistics. However, the success of the new data production system depends on the timeliness and 
availability of new data sources. 

This paper outlines the transition to the new data production system, highlighting the advantages 
and challenges of the implemented methodology.
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There is increasing interest within the statistical community in leveraging Automatic Identification 
Systems (AIS) data for maritime statistics. AIS is an automatic tracking system used on ships 
extensively employed in the maritime domain for safety and management purposes. AIS signals 
provide information on vessel identity, geo-localisation, speed and direction of navigation at regular 
and frequent intervals. Their high temporal/spatial granularity and timeliness are expected to 
enhance the quality of statistics in this domain. Nevertheless, AIS data need to be transformed for 
statistical purposes and cleaned for dealing with the errors affecting the data. This process is neither 
immediate nor straightforward, and for this reason their introduction into the production processes 
of National Statistical Institutes is still generally under study. 

Istat has invested in the use of AIS data in the last years, and has developed a process for their 
transformation. Currently, they are used as a comparative data source to resolve critical cases 
observed in official data, which result from the integration of data from the General Command of 
Port Authorities and a complete enumeration survey of all ships engaged in commercial activities 
with a gross tonnage greater than 100. As important examples of their concrete usage, they are 
employed to identify and resolve duplications, to rectify voyage-related information, such as for 
instance the vessel's port of origin. 

In this paper, we present and analyse the impact of the use of AIS as an auxiliary comparative data 
source on the quality of official data used for Maritime statistics at Istat. In addition, we discuss the 
first preliminary analyses related to the use of AIS data for improving the timeliness of the maritime 
statistics. An important component of the quality of estimates that we plan to investigate in depth 
in the near future.



180	 ABSTRACTS

Efficiency and Quality in Official Business Surveys under Industry 5.0: An Experimental 
Study Using an Extended TSE Paradigm

Main author
Diego Distefano, The Italian National Institute of Statistics (Istat), Italy

Co-authors
Paola Bosso, The Italian National Institute of Statistics (Istat), Italy
Giovanni Gualberto Di Paolo, The Italian National Institute of Statistics (Istat), Italy
Pasquale Papa, The Italian National Institute of Statistics (Istat), Italy
Gabriella Fazzi, The Italian National Institute of Statistics (Istat), Italy
Barbara Iaconelli, The Italian National Institute of Statistics (Istat), Italy
Alessandra Nurra, The Italian National Institute of Statistics (Istat), Italy

A focused operational process leveraging business digitalisation for official statistical purposes cannot 
be considered exhaustive, but must be framed as part of a broader multi-source strategy for collecting 
business data. Within such a strategy, traditional survey-based data collection remains necessary in 
the medium term–both for enterprises with low levels of digitalisation and for variables not well suited 
to automated acquisition (e.g. qualitative variables). For highly digitalised companies, however, digital 
quality management acts as an enabler of standardisation, interoperability, and scalability, transforming 
data retrieval and transmission into repeatable, auditable, and controlled processes capable of handling 
increasing data volumes and heterogeneous sources without compromising statistical quality. 

Against this backdrop, Istat designed an experimental study to investigate the potential of automation 
enabled by the Industry 5.0 paradigm. The study focuses on two complementary dimensions: (a) variables 
that are particularly suitable for automated acquisition because they are generated by integrated digital 
systems and are not directly accessible via alternative sources (e.g. administrative registers); and (b) 
enterprises with high levels of digitalisation, representing potential candidates for automated data 
collection techniques involving AI-based models and machine-to-machine (M2M) transmission. 

Within this experimental framework, the work illustrates: (a) the design of the experimental study, 
with specific reference to the variable “industrial production in volume”. The study is articulated into 
two phases. The first investigates, through structured interviews with major ERP providers operating 
in the Italian market, the statistical potential of ERP-generated data, focusing on data standards, 
time granularity, metadata availability, and harmonisation requirements. The second phase involves 
enterprises participating in the monthly industrial production survey in order to assess compliance with 
EU methodological standards, the consistency of values produced by automated extraction, and the 
degree of acceptance by respondents. 

(b) Furthermore, the work proposes a quality evaluation model that integrates: (i) multi-source quality 
assessment methods, following the approach of de Waal et al. (2021), oriented towards estimating 
output accuracy in a multi-source context; and (ii) an extended version of the traditional Total Survey 
Error (TSE) paradigm (Groves et al., 2009) and the ESS Quality Framework, aimed at analysing how 
automation enabled by Industry 5.0 may affect the different dimensions of these paradigms, following 
the conceptual developments of Puts et al. (2024). 

Based on the experimental evidence collected, the analysis formulates general considerations on how 
traditional quality assessment paradigms for business surveys could be integrated to accommodate multi-
source data acquisition practices and digital automation processes.
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This work presents the 2025 revision and enhancement of small area estimation models used in the 
survey on Information Society in Enterprises carried out by Eustat (Basque Statistics Institute). Since 
the early 2000s, direct, indirect, and model‑based estimators have been developed, in collaboration 
with the University of the Basque Country (EHU), to generate reliable small‑area indicators for 
business statistics at the regional level. In recent years, logistic regression models fitted based 
on the pseudo-likelihood function considering sampling design weights have been applied at the 
unit level to produce results for sub regional areas. However, the progressive incorporation of new 
indicators on digitalisation within the business sector posed methodological challenges, prompting a 
comprehensive review of the modelling framework. 

The paper describes the principal methodological aspects considered in the 2025 revision. First, the 
modelling strategy assigns an independent model to each indicator, allowing the specific behaviour 
and data structure of each phenomenon to be captured more accurately . Second, the universe of 
analysis focuses on establishments with ten or more employees, using data from the 2019–2023 
period to ensure consistency with the auxiliary information available. Third, the set of covariates has 
been expanded with newly available structural and administrative information–such as foreign trade, 
institutional classification, turnover categories, and additional descriptors of the legal unit–improving 
the predictive capacity of the models, measured by means of the area under the roc curve adjusted 
by sampling weights (2023, Iparragirre, A., Barrio, I., & Arostegui, I.). 

A complementary analysis explored the incorporation of contextual territorial characteristics–
specifically linguistic composition at the municipal level–as an additional explanatory factor. This 
information proved relevant in explaining territorial patterns and contributed to improved alignment 
between model based estimates and previously published results. The study also highlights the 
usefulness of calibrating model based estimates to higher level domain totals to ensure coherence 
across statistical outputs. 

These changes lead to estimates that are more stable across time and territories and include the 
computation of design-based bootstrap confidence intervals, strengthening the transparency and 
interpretability of the results. Publication plans for 2026 include the release of updated estimates, 
enhanced dissemination tables incorporating confidence intervals, and an expanded methodological 
report. 

The methodological advancements presented here provide a more robust, flexible, and transparent 
framework for producing small area indicators on digitalisation within the business sector, supporting 
better territorial analysis and evidence based decision making.
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The integration of web data into official statistics offers immense potential but also presents 
significant challenges regarding stability, coverage, and data quality. While previous initiatives 
like the ESSnet Web Intelligence Network (WIN) demonstrated the potential of web data, further 
innovation is required to transition from experimental exploration to robust statistical production. 
This presentation introduces WEB-FOSS-NL, a project by Statistics Netherlands (CBS), which aims 
to explore the methodology of statistical scraping to enhance data quality. Moreover, it aims to 
implement generic open source building blocks for the statistical community to jointly experiment 
with this approach. Unlike "bulk scraping", which often indiscriminately harvests vast amounts of 
unstructured data, statistical scraping adopts a target-population-driven approach. This methodology 
prioritizes precision over volume, significantly reducing noise and processing burden–an important 
factor in maintaining statistical accuracy. 

This hybrid approach aims to increase precision and reduce noise by combining advanced URL 
discovery for Business Register enhancement with focused scraping techniques and by utilizing 
machine learning and Large Language Models (LLMs) for content interpretation. The project seeks 
to develop generic open source software to improve the accuracy of linking web sources to statistical 
units and extracting complex variables, with an initial test focus on Online Job Vacancies. In this 
context data has been used for training purposes from the Eurostat Web Intelligence Hub (WIH). 

A core objective of this project is to ensure transparency and reproducibility by developing generic, 
modular software building blocks released as Free and Open Source Software (FOSS). This comprises 
generic software for finding URLs from business register units via internet search, for focused 
scraping aligned with statistical scraping concept, and a first setup of a generic classifier for texts 
from the web for official statistics. Another objective of this project is to fosters cross-border quality 
harmonization through the establishment of Statistical Scraping Interest Group (SSIG) meetings, 
co-organized with Statistics Austria. In this presentations we will discuss the experiences, report on 
the lessons learned, and motivate how international open-source collaboration can contribute to a 
sustainable, high-quality web data production in the European Statistical System. 

This work is co-funded by the European Commission Project “WEB-FOSS-NL” – 101225292
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This presentation demonstrates how National Statistical Institutes (NSIs) can systematically 
implement, maintain, and quality-assure company URLs within their National Statistical Business 
Registers (NSBRs). It provides a detailed account of the methodology developed by Statistics 
Denmark and is structured around three core components. First, it describes how company URLs 
are identified through a multi-source approach that combines existing register information in the 
ABR with data from the national top-level domain register to ensure broad and consistent coverage. 
These data are supplemented by the use of a locally hosted Llama large language model (LLM), which 
analyses company names, legal identifiers, and auxiliary register attributes to identify and suggest 
potential URLs. Second, it outlines the quality assurance framework applied to the identified URLs, 
including automated checks, and procedures for accurately linking URLs to the correct enterprises 
and legal units. Third, it presents the preliminary development of contentbased indicators derived 
from company websites, which are used to segment URLs according to observable characteristics 
and business activities. In this context, a locally hosted Llama large language model (LLM) is also 
applied to analyse website content and support the segmentation process. 

Statistics Denmark participates in the Eurostat-funded OBEC project, where these webbased data 
sources are used to train a machine-learning model for the classification of companies’ economic 
activities based on NACE Rev. 2.1. In addition, the approach supports analytical segmentation 
of enterprises and contributes to reducing respondent burden by exploiting information already 
available online.
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As the demand for timely and detailed insights continues to grow, National Statistical Institutes 
(NSIs) are increasingly looking to existing data sources, such as publicly available web content, as 
alternatives to traditional data collection methods. Financial and operational limitations often make 
it impractical to collect this information directly from individuals or enterprises. However, integrating 
web scraping into official statistics poses significant challenges, including technical complexity, 
scalability, and long-term maintenance. These challenges pose a risk to the quality of outputs based 
on web data. To help overcome these obstacles, we introduce a new `R` package designed to 
streamline the creation and management of web scraping workflows, specifically tailored to the 
practical needs and constraints of NSIs. 

The package focuses on simplifying the processes of data discovery and extraction through a 
user-friendly interface for defining scraping tasks, handling diverse data formats, and scheduling 
automated data collection. Emphasis is placed on modular architecture, enabling easy extension 
and customization with minimal coding effort. Built-in features for logging, error handling, and 
adherence to best practices in data collection support transparency, reproducibility, and operational 
reliability. Providing advanced functionalities such as snapshotting mechanisms to automatically 
resume interrupted scraping sessions and support for parallel execution will also be explored to 
ensure scalability and hight quality. “Focused” Scrape is an important feature for statistical scraping. 
It means to not a full scrape of a website but targeted to certain outcomes is demonstrated on an 
example from price statistics and an example from business statistics. 

“Focused” scraping is a key feature for statistical web scraping. Rather than extracting an entire 
website, it targets specific, relevant information. This concept, along with the capabilities of the R 
package, is demonstrated through examples from price statistics and business statistics. This work 
is co-funded by the European Commission Project “WEBFOSS-AT” – 101225462 – STATA-WEB-SSIG.
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The statistical office of Hesse, HSL, has developed and maintains a system for the systematic search 
of enterprise URLs for units from the statistical business registry, SBR, as well as a system of 
searching for keywords on enterprise websites, e.g. to assist classification of economic activity or 
other statistical purposes. These systems are in productive use since summer 2025 and all statistical 
offices in Germany can use them. 

Additionally, HSL has two other scraping applications in productive use for the alliance of statistical 
offices in Germany: one for scraping trade registry information for enterprises (e.g. names of 
managing directors necessary for legally binding letters; verbal description of economic activity) 
from the SBR, and another one for scraping several hotel booking sites in order to keep sampling 
frames up to date. 

There have been several obstacles in both, developing and maintaining such systems. The 
presentation will give an schematic overview of the systems developed and maintained and also 
ventures an outlook: which next steps will be taken, what experiences and decisions will be necessary 
to maintain such systems. 

By using such systems, intensive (but scarce) manual labor can be reduced (and used for other labor-
intensive tasks) and a new level of standardization of such tasks can be achieved, thus potentially 
increasing reliabilty.
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Demand for timelier and more frequent consumption statistics has grown sharply in recent years, 
while financial institutions have begun publishing their own indicators ahead of official releases. To 
keep official statistics relevant and trustworthy in this rapidly changing data landscape, Statistics 
Sweden has developed a weekly household consumption indicator using transaction data from card 
acquirers, card issuers and other payment service providers (PSPs). 

Operating withing an official statistics framework that safeguards quality and transparency, the 
cornerstone of user trust, the indicator delivers near real‑time insights into household consumption 
trends and patterns, making the weekly series particularly valuable for detecting sharp turning 
points and enhancing the timeliness and responsiveness of economic policymaking during periods 
of rapid change. The methodological framework developed by Statistics Sweden demonstrates that 
a governed partnership with private institutions can responsibly leverage new data sources without 
compromising quality, while improving timeliness and closing critical information gaps for users. 
Other countries seeking to strengthen short-term economic monitoring may benefit from these 
results and adopt similar models. 

The paper will present an overview of the development and implementation of the weekly consumption 
indicator—illustrating how official statistics can enhance trust and shape the future. The paper will 
focus especially on the methodological approach, including data integrations techniques, statistical 
modeling and validation strategies.
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The Monthly GDP Volume Index as a Business Cycle Indicator
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In our study, we suggest applied methods and data sources for calculating the monthly GDP volume 
index in Hungary. The development of this indicator is important because although decisionmakers 
receive a quarterly picture of the economy for t+30 days, intra-quarter movements remain invisible. 
In a rapidly changing world, where shocks can occur from one moment to the next, an indicator with 
a higher frequency would be necessary, even if its accuracy may not reach the quar terly indicator. 

Since our goal was not only to decompose the quarterly time series back in time, but also to 
extrapolate the decomposed time series forward in time with monthly indicators, we were looking 
for a method that could be easily applied and results a robust GDP estimation in a short time. The 
most available methods optimize the extrapolation by taking the growth rate of the monthly indicator 
compared to the previous month as a basis. However, based on our analysis, this causes a large 
distortion on yearly basis calculated growth rate of the decomposed time series, which errors already 
appear cumulatively in the case of GDP. For this reason, it was necessary to develop a method that 
minimized the errors of year-on-year indices. We chose the Denton method, however, we modified 
the function so that the time series to be decomposed approximates the year-on-year dynamics of 
the indicator series. 

Using the modified Denton method, we managed to calculate the added value at average prices of 
2021 of each national economy branch in a production side approach for the period between Q1 
2015 and Q3 2024, and then after chainlinking, we determined the GDP at average prices of 2021. 
Based on the indicator series and monthly value added data of branches, the monthly GDP can also 
be estimated. 

The method we have presented is suitable for producing and and provides input for forecasting the 
monthly GDP, which can be a useful economic indicator for analysts and decision-makers.



188	 ABSTRACTS

Strengthening the Role of the Official Job Vacancy Rate through Improved Timeliness 
of Flash Estimates

Main author
Annalisa Lucarelli, The Italian National Institute of Statistics (Istat), Italy

Co-authors
Pasquale di Padova, The Italian National Institute of Statistics (Istat), Italy
Emilia Matera, The Italian National Institute of Statistics (Istat), Italy

Job Vacancy Statistics (JVS) are key leading indicators of the business cycle and play a crucial role in 
structural labour market analysis, particularly for assessing mismatches between labour demand and 
supply. The job vacancy rate is included among the Principal European Economic Indicators (PEEIs), 
which provide timely and high-quality information for monitoring short-term economic developments 
in the European Union (EU) and the euro area. Official JVS are produced on the basis of vacancy 
surveys conducted under the European Regulation on Labour Market Business Statistics (2025/941), 
which requires the transmission of Flash estimates within 45 days after the end of the reference 
quarter and final estimates within 70 days. 

Alongside official indicators, experimental statistics on labour demand based on non-traditional and 
innovative data sources–such as online job advertisements (OJAs)–are increasingly being developed. 
Recently, Eurostat disseminated experimental results on the most demanded occupations using OJA 
data from its Web Intelligence Hub combined with Labour Force Survey data to break down official 
job vacancy statistics by occupation. While these web-based sources offer valuable insights due 
to the high granularity of information on occupations and skills, they still face significant quality 
challenges that currently limit their use for official statistical production. 

This paper focuses on improving the timeliness of the Italian official production of job vacancy 
statistics by proposing an alternative method for flash estimation aimed at further reducing production 
time. At present, the Italian flash job vacancy rate is produced around t+43 days using a process 
largely aligned with that of final estimates and based on calibration, with simplified editing and 
imputation procedures. The proposed approach replaces calibration with a method based on year-
on-year variations computed from microdata referring to enterprises observed both in the current 
quarter and in the corresponding quarter of the previous year. By eliminating the calibration step, 
the processing time is reduced by approximately two days, allowing the inclusion of additional 
questionnaires received closer to the release deadline, which may enhance the quality of the 
estimates. 

The paper presents a comparative assessment of the new proposed flash method, the current flash 
approach, and the final benchmark estimates, including an analysis of revision measures. Enhancing 
timeliness strengthens the leading indicator role of the job vacancy rate and represents a quality 
dimension in which official statistics can improve rapidly, remaining competitive with emerging 
experimental statistics without increasing costs for NSI’s or respondent burden for enterprises.
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Balancing Accuracy and Timeliness: A Quality Framework for Truncated EE-MRIO CO₂ 
Footprints

Main author
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Environmentally extended MRIO (EE-MRIO) models such as FIGARO are critical for producing climate-
policy-relevant CO₂ footprints, but their complexity often constrains timeliness and complicates quality 
assurance. This paper introduces a quality-oriented framework that combines value truncation with 
Generalised RAS (GRAS) redistribution to operationalise Eurostat’s most comprehensive footprint 
variant while preserving core accounting identities. 

Eurostat’s most detailed footprint model generates more than 1 billion records of CO2 footprint 
flows every year. The combination of truncation and GRAS avoid costly data storage as well as 
computation time and memory, enabling efficient computation with sparse operations, and can be 
fully implemented in R. Small footprint flows are truncated according to defined thresholds, then 
rebalanced using GRAS to ensure row and column sums remain consistent with published totals. 

Quality is evaluated through multiple indicators: Weighted Absolute Percentage Error (WAPE), 
maximum absolute and relative deviations, and preservation of structural properties (row/column 
sums, zeros). On EU FIGARO-based CO₂ footprints, a 1-ton threshold reduces non-zero records by 
~97 % and file size by an order of magnitude, while keeping WAPE near 1.3% across aggregates 
and most detailed breakdowns. A threshold of 100Kg implies a WAPE near 0.3% but file size is more 
than 2.5x bigger than the 1-ton threshold. A threshold of 10 tons generates unacceptable local 
biases, showing the accuracy–size trade-off and supporting an evidence-based operating point. 

The framework supports systematic QA by logging adjustments, providing convergence diagnostics, 
and offering risk-based exceptions for flows where small values are policy-critical. It aligns with ESS 
quality principles of coherence, comparability, and cost-effectiveness, and promotes fitness for use 
by accelerating footprint production without undermining reliability. 

By documenting trade-offs transparently and quantifying impacts, the method fosters user confidence 
while advancing innovative approaches in environmental statistics. 

This contribution addresses innovating methodological and quality assurance frameworks by 
showcasing a novel quality assurance methodology that balances computational efficiency with 
statistical soundness in the production of EE-MRIObased CO₂ footprints.
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Statistics have long been the backbone of policymaking, economic planning, and social research. 
Yet, unlike many other fields that celebrate their heritage through dedicated museums–such as the 
Museum of Broken Relationships, the Museum of Chocolate, the Mushroom Museum, or numerous 
institutions devoted to history, technology, and modern art–there is still no public space that 
explains how statistical thinking has evolved. This abstract proposes the creation of a Museum of 
Statistics, an institution designed to preserve, interpret, and showcase the development of standards, 
methodologies, and statistical tools. 

Standardization has played a central role in shaping modern statistics. Early classification systems, 
harmonized definitions, and later international statistical standards made it possible to compare data 
across regions, sectors, and time periods. A museum could present how these standards emerged 
and changed over time, helping visitors understand why statistical categories evolve and how these 
shifts influence public policy and everyday decision making. 

The tools used to collect and process data have also transformed dramatically. Early statisticians 
worked with manual tabulation, mechanical calculators, and punch card machines. Today, analysts 
rely on digital databases, automated data pipelines, and advanced computational systems. These 
technological changes were closely linked to the development of standards: as tools became more 
complex, the need for harmonized procedures, metadata structures, and quality frameworks grew. 
A museum could illustrate this parallel evolution, showing how technology and standardization 
together shaped the modern statistical system. 

Although statistics play a big role in modern life, many people find it hard to distinguish real, official 
statistics from the informal “statistics” shared online. A Museum of Statistics could help bridge 
this gap. The museum would use historical tools, documents, interactive displays, and modern 
visualizations to offer a clear and accessible learning space for everyone. It would demonstrate how 
data has influenced governance, economic development, and social progress around the world. 

In a time defined by data abundance, misinformation, and growing public interest in how numbers 
shape daily life, the absence of a museum dedicated to statistics is increasingly noticeable. 
Establishing a Museum of Statistics would preserve the legacy of data collection, promote statistical 
literacy, and encourage meaningful public engagement with the role of numbers in society. Now is 
the ideal moment to introduce such an institution–one that honours the past while preparing future 
generations for a data driven world.
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Trust in official statistics is a fundamental prerequisite for evidence-based policymaking, democratic 
governance, and informed public debate. In recent years, national statistical offices across Europe 
have faced growing challenges related to misinformation, declining trust in institutions, and 
increasing public demand for transparency and accessibility of the institutional activities and the 
results of their work. In this environment, National Statistical Institute of Bulgaria (BNSI) understand 
that the statistical quality cannot be fully understood or appreciated without adequate levels of 
statistical education and literacy among users. In this context, explaining statistical quality to diverse 
audiences has become a strategic priority for statistical authorities. 

In response to these evolving challenges and in order to remain aligned with European and 
international trends in official statistics, BNSI has developed and implemented into a practice a 
dedicated Communication Strategy. The strategy is designed to strengthen trust in official statistics by 
improving the clarity, accessibility, and relevance of statistical information for different user groups. 
It places particular emphasis on integrating statistical education and literacy into communication 
activities, acknowledging their key role in fostering informed use and correct interpretation of 
statistical data. 

The main objectives of the BNSI Communication Strategy include enhancing public understanding 
of statistical concepts and quality principles, promoting transparency regarding statistical processes 
and methodologies, supporting equal access to official statistics, and encouraging active dialogue 
with users. Through targeted communication tools, educational initiatives, and user-oriented and 
pro-active dissemination practices, the strategy aims to increase confidence in official statistics and 
to reinforce the role of BNSI as a trusted provider of highquality, impartial statistical information. 

Particular attention is paid to the alignment of national communication efforts with the European 
Statistics Code of Practice, especially those related to professional independence, impartiality, and 
accountability. 

The paper demonstrates that statistical education plays a crucial role in bridging the gap between data 
producers and users. The findings suggest that improved statistical literacy enhances users’ ability to 
assess data quality, reduces misinterpretation, and strengthens confidence in official statistics. As a 
conclusion, explaining quality through education and literacy is an essential component of the BNSI 
Communication strategy and a sustainable pathway to increasing trust in official statistics.
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Quality in official statistics and data-driven decision-making is not solely determined by methodological 
rigor and institutional frameworks, but also by the level of statistical education and literacy among 
data producers, users, and decision-makers. This paper explores the role of statistical education 
and statistical literacy in explaining, understanding, and strengthening the concept of quality in 
official statistics. It argues that quality cannot be effectively communicated or fully appreciated 
without a shared understanding of basic statistical concepts, definitions, principles, limitations, and 
appropriate use of data. 

The paper conceptualizes statistical literacy as the ability to critically interpret statistical information, 
understand measures of uncertainty, assess data sources, and recognize the implications of 
methodological choices. From this perspective, quality dimensions such as relevance, accuracy, 
coherence, comparability, and timeliness become meaningful only when users possess sufficient 
knowledge to interpret them correctly. Statistical education thus serves as a bridge between 
standardized technical quality frameworks and their practical application, enabling users to distinguish 
between data quality, fitness for purpose, and misuse or misinterpretation of statistics. 

The paper highlights the dual role of statistical education. Internally, within statistical institutions, 
continuous learning strengthens staff competence, supports consistent application of quality 
standards, and fosters a culture of professional responsibility and innovation. Externally, education 
and outreach activities enhance users’ ability to engage with statistical products, provide informed 
feedback, and build trust in official statistics. Educational initiatives, including academic curricula, 
training programs within statistical systems, academic collaboration and user-oriented communication 
tools, have been identified as mechanisms for translating complex quality concepts into accessible 
and applicable knowledge. 

The paper also examines challenges in integrating statistical education into quality strategies, such as 
varying levels of user knowledge, resource constraints, the complexity of multi-layered administration, 
the need for deeper integration of quality practices across decentralized units, sustaining motivation 
over time and the risk of oversimplification. It emphasizes the need for tailored approaches that 
address different audiences, from policymakers and journalists to students and the general public. 
By embedding statistical literacy into formal education systems and lifelong learning frameworks, 
institutions can create a more informed statistical ecosystem. 

Ultimately, the paper argues that explaining quality through statistical education and literacy 
enhances transparency, supports evidencebased decision-making, and strengthens confidence in 
statistical outputs. Investing in statistical education is therefore not an auxiliary activity, but a core 
component of sustainable quality management in statistics and data governance, which contributes 
to the spread of statistical culture in general.
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The National Statistics Office (NSO) Malta receives non-residential smart meter electricity consumption 
data at account level. This data has been linked to the statistical business register to produce 
consumption outputs by industry, in line with EU reporting requirements. While these requirements 
have consistently been met, the data has not been utilised to its full potential due to missing account 
identifiers which limit the number of direct links across the data sources. 

This paper will discuss the methodology developed to clean contract unique identifiers within the 
smart meter electricity data. The data sources used and results will also be presented. The aim 
of developing this procedure was to increase data linkage across the administrative registers and 
thus limit the estimation required. Improved linkage allows the NSO to expand its output on non-
residential electricity consumption beyond the breakdown by industry. Estimates can be produced by 
NACE classes and other variables available in the business register, such as size class. Increasing the 
capability for microdata linking also facilitates the use of location coordinate data, thus allowing for 
spatial analysis. A selection of results will be presented by NACE section and size class. The spatial 
distribution will also be presented through a selection of maps at 1km2 grid cells. 

Prior to the implementation of the procedure, 80% of total non-residential electricity consumption 
was linked to the business register. This has increased to 92%. Although a complete link with the 
business register has not yet been achieved, the reduction in unlinked records improved the quality 
of the data. This has allowed for an expansion in the indicators that can be produced in terms of 
economic activity and geographical distribution.
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The rapidly increasing availability of geospatial data presents new opportunities and challenges for 
the development of official and experimental statistics. Climate risk assessment represents a key 
application area, where integrating climate model outputs with high-quality location data is essential 
for assessing population and economic exposure to natural hazards. Accurate addresses are key to 
locating populations, buildings, and economic assets exposed to risk. Yet their heterogeneous, often 
non-standardised formats across Europe pose substantial challenges for geocoding. In addition, freely 
available bulk geocoding services typically do not meet the scale and confidentiality requirements 
that are essential when working with sensitive financial and economic data. 

This paper presents a methodological framework to derive geocoordinates using publicly available 
address datasets - national address registers and OpenStreetMap (OSM) - while maintaining 
computational efficiency. The procedure begins with extensive string cleaning and normalization, 
combining country specific rules with the open-source library libpostal. Matching proceeds via a 
waterfall strategy: records are first matched using the most granular information (house number, 
street name, postal code and city), after which progressively less detailed criteria are applied to 
unmatched records, down to matching with postal codes only. The algorithm was successfully 
applied to over 12 million EU-based firms while preserving confidentiality, hence addressing a critical 
challenge in integrating spatial precision with sensitive financial business data. 

Two alternative sources of geocoordinates are evaluated: OpenStreetMap (OSM) and national address 
registers. Integrating administrative data markedly improves both the coverage and the precision of 
geocoding. With the proposed procedure, 55% of entities are matched at the highest precision level 
compared to 9% using OSM alone. The results highlight the critical role of national address registers, 
combined with systematic cleaning and standardisation, in achieving high geocoding quality. While 
such administrative data sources are rarely publicly available, enabling access to address registers 
maintained by National Statistical Institutes presents a significant opportunity to enhance European 
statistics. 

Looking ahead, we propose three directions for improvement: refining address normalisation, 
integrating advanced techniques and prioritising national address registers as the primary geocoding 
source.
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The increasing availability of administrative data provides unprecedented opportunities for producing 
high-quality official statistics that are timely, detailed, and policy-relevant. This paper illustrates 
how integrates administrative sources with traditional statistical surveys to produce finegrained, 
spatially and multivariately informed estimates of Italy’s economic and socio-demographic structure. 
Statistical registers, administrative data –including business, tax, and social security data–offer 
comprehensive coverage of firms, institutions and individuals, ensuring reliability and minimizing 
non-response. When combined with surveys on labor force participation, technology adoption, 
innovation, and research and development, these sources provide both structural and behavioral 
information essential for a nuanced understanding of local economies. 

The analysis employs multivariate techniques to examine the relationships among economic activities, 
innovation, human capital, and socio-demographic characteristics such as age and education. In 
parallel, spatial statistical methods are applied to Local Labor Systems, which represent functional 
economic areas reflecting the social and economic interactions of residents. This dual approach 
captures both the interdependencies among variables and the spatial distribution of economic 
dynamics, allowing the identification of clusters, spatial autocorrelation, and heterogeneity in 
innovation, knowledge accumulation, and competitive capacity. Patterns often masked in aggregate 
statistics emerge clearly when multivariate and spatial dimensions are combined. 

Methodologically, the study relies on microdata integration (to harmonize multiple sources and address 
coverage and consistency issues), multivariate modeling and geospatial statistical techniques to 
identify patterns and interpret relevant relationships across time and space. This integrated approach 
improves the accuracy, granularity and interpretability of official statistics, supporting evidence-
based policymaking, regional development planning, and the assessment of territorial disparities. 

The Italian experience demonstrates the transformative potential of data integration when combined 
with multivariate and spatial analysis. This framework reduces respondent burden, improves 
timeliness, and provides actionable insights for policymakers, researchers, and stakeholders. By fully 
exploiting multiple sources alongside advanced analytical methods, national statistical institutes can 
produce reliable, fine-grained, and spatially coherent statistics that underpin effective governance 
and targeted regional interventions.
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As the UK transitions its key labour market survey to an online-first approach, new challenges have 
arisen, such as the coding of industry and occupation data. These topics have traditionally been 
collected in face-to-face surveys with interviewer intervention to probe responses and assist with 
correct coding. For this new challenge, the Transformed Labour Force Survey (TLFS) team at the 
UK’s Office for National Statistics are exploring multiple solutions to enable collection and processing 
of high-quality industry and occupation data. These include 1) the Classification Index Matching 
Service Multi-Digit Algorithm (CIMS MDA), a post-processing tool that uses a hybrid deterministic 
and machine learning model for automated coding to mimic clerical coder behaviour; 2) a layered 
traditional Search-As-You-Type questionnaire approach that takes into account respondent apathy 
and understanding of the large and complex coding frames which offers dynamic look-up lists to 
reduce ambiguity; and 3) Survey Assist, a generative AI tool that creates dynamic questions for the 
respondent based on their responses and assigns codes. Alongside this we are developing more 
user-friendly versions of the coding frames using evidence collected through censuses, surveys and 
further user research. 

Each of these methods entails unique challenges, such as reliance on external data to train models, 
ethics, sustainability and environmental impacts that must be taken into account when designing a 
final solution. Alongside this the solution must consider trade-offs to balance risk, burden, cost and 
data quality. This is a pathfinder project for using a combination of techniques to solve complex 
technical challenges in the online survey space. If challenges can be successfully navigated, learnings 
and techniques may extend the application of these methods to other complex variables. 

The TLFS team will present findings from new research from both qualitative and quantitative testing 
of these innovative solutions through 2025 and 2026; this includes an unmoderated test of an 
AI prototype questionnaire, findings from cognitive testing and quantitative testing of the Search 
as You Type method with a modified activities frame, and evidence from different phases of the 
application for the CIMS MDA tool. Quality of the innovations is being assessed against a clerically 
coded evaluation dataset, and using a quality framework that considers both the statistical quality 
and operational acceptability of these independent and integrated solutions. Use of this framework 
will ensure a thorough quality assessment of solutions, including respondent experience, accuracy, 
sustainability, and therefore and their accepted application within the Transformed Labour Force 
Survey.
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The production of price statistics, i.e. an estimation of consumer price indices (CPIs), is undergoing 
a fundamental transformation driven by the availability of new data sources. National Statistical 
Offices (NSOs) are progressively moving away from traditional price collection methods, which are 
based on in-store visits and manual recording of prices, towards the use of largescale transactional 
data. Scanner data obtained directly from retailers and e-shops transaction data from e-commerce 
platforms offer substantial advantages in terms of economic accuracy, as they reflect prices 
actually paid by consumers and capture real purchasing behaviour rather than shelf-prices alone. 
Albeit new data sources, i.e. scanner data and e-shops transaction data, are more economically 
accurate, a transformation brings big challenges for NSOs. The transition to new data sources 
represents not only a methodological change but also a significant challenge in terms of quality 
management. This paper showcases both the methodological and the quality management aspects 
of transforming the production environment for estimation of consumer price indices using new data 
sources at the Statistical Office of the Slovak Republic. The integration of new data sources requires 
robust governance frameworks to ensure statistical quality, transparency, and sustainability. The 
key elements of this transformation include the development of new infrastructure, which needs 
to be automated for regular big data transfers, and the establishment of legal and institutional 
arrangements with private data providers, which must define a data ownership. The other aspects 
of data collection are confidentiality, frequency, and secure data transfer mechanisms. Ensuring 
data accuracy and reliability becomes a central task, requiring systematic validation procedures and 
plausibility checks. Unlike the traditional data collection, transactional data are typically not designed 
for official statistics, making thorough data understanding and continuous quality monitoring 
essential. Internally, NSOs must embed new processes into their quality management frameworks 
by documenting workflows, metadata, and the data quality monitoring. The other important side 
of the transformation is a change of methodologies for processing data and the estimation of CPIs. 
The new data allows using the weighted approaches. However, the use of weights can cause biases 
in the estimated CPIs, or the selection of consumer baskets. Overall, the paper argues that the 
successful adoption of scanner and e-shops transaction data for compilation of CPIs depends as 
much on effective quality management and institutional readiness as on methodological innovation.
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Questionnaire design is a key lever to reduce non-sampling errors in official statistics, particularly 
in complex and recurrent surveys. Well-designed wording, reconciliation questions and information 
reminders can help respondents better understand task requirements, prevent reporting errors, 
avoid subsequent extra burden and reduce the need for editing. Such investments are especially 
valuable in surveys in which the same respondents are asked to participate repeatedly over time. 

This paper examines the long-term effects of questionnaire redesign in the context of quantitative 
business surveys, with a focus on error dynamics and response burden across multiple survey 
waves. Drawing on multi-year data collected before and after the redesign, we assess how design 
innovations–such as enhanced guidance, built-in validation tools, auto-filled reminders, and user-
friendly interfaces– support more accurate reporting, enhance participation and reduce burden 
perception across multiple waves of data collection. 

Adopting a multi-year perspective allows us to investigate two critical dimensions. First, we analyse 
error patterns in quantitative variables to determine whether respondents exhibit persistent 
inaccuracies or demonstrate progressive improvement over time. Second, we examine whether 
participation patterns change following the adoption of a less burdensome design, and whether 
repeated participation is associated with reduced reporting inaccuracy, suggesting a progressive 
facilitation effect linked to the improved questionnaire design. 

Findings highlight that design enhancements can support accuracy improvement. However, the 
benefits of redesign are not uniformly distributed across respondent profiles. Our results indicate 
that structural characteristics of respondents, as well as previous exposure to the survey, play a 
central role in shaping response behavior and quality outcomes. 

By combining repeated observations over time with response indicators, this study contributes to the 
broader discussion on the importance of integrating user-centred design principles and long-term 
monitoring to achieve sustained improvements in data quality and respondent engagement.
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Self-reported indicators increasingly inform official well-being reporting through multidimensional, 
people-centred dashboards used for policymaking. This makes measurement comparability a central 
quality requirement. In interviewer-administered surveys, seemingly small design choices such as 
the number of items used to capture a concept, question placement, and survey mode can translate 
into substantial differences in estimates, threatening time-series continuity and cross-country 
comparability. 

This paper examines these quality risks using the Global Activity Limitation Indicator (GALI; EU 
Statistics on Income and Living Conditions (EU-SILC) PH030) as a case study. While GALI is a health-
related self-report, it is a core standardised key social variable in EU household surveys under IESS 
Regulation (EU) 2019/1700. It supports Beyond GDP monitoring of social inclusion, health, and 
equality, and serves as a key input for the Healthy Life Years (HLY) indicator; consequently, design-
related measurement differences can propagate to high-visibility policy statistics. 

To establish a robust empirical baseline, we draw on evidence from a bridging (parallel) test 
implemented under production conditions, where alternative GALI question formats were fielded in 
parallel, while also varying questionnaire placement and using mixed modes (telephone and face-
to-face interviewing). The evidence shows strong sensitivity of estimates to question design. Across 
2017–2019, the single-item GALI format classified 39%, 38% and 31% of respondents as long-term 
limited, whereas a multi-step three-item approach—separating presence of limitation, duration (≥ 
six months) and severity—classified 20%, 21% and 25% over the same period. These differences 
align with cognitive testing and fieldwork observations: bundling multiple concepts in one item 
increases cognitive burden and the risk of misclassification, particularly in interviewer-administered 
modes. 

Building on this baseline, Slovenia has undertaken further methodological work on GALI, including 
cross-survey coherence analyses across EU surveys where GALI is measured using a three-item 
approach, with harmonised populations, reference periods, weighting schemes and data collection 
modes for the 2022–2025 period. These analyses aim to identify survey-vehicle and context effects 
relevant for quality assurance and will be reported in the contribution. Finally, a parallel implementation 
in EU-SILC 2026 is planned to support a controlled assessment of potential discontinuities when 
transitioning between alternative recommended formulations. 

The findings underline a key message for official statistics: output harmonisation does not guarantee 
measurement equivalence when survey design, placement or mode differ. We conclude with practical 
recommendations for managing the quality of self-reported indicators used in policy-relevant well-
being reporting.
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Istat relies on a centralized Contact Center, operated by an outsourced provider, to conduct 
outbound campaigns aimed at reducing nonresponse in business surveys. While telephone reminders 
have proven effective in increasing response rates, they entail substantial costs and may increase 
respondent burden if not appropriately targeted. At present, the selection of units for outbound 
contact is largely driven by operational considerations rather than by objective criteria that explicitly 
account for different types of nonrespondents and heterogeneity in response propensities. 

To improve the efficiency of outbound campaigns under budget constraints, Istat has launched a 
project based on the application of quasi-experimental designs to evaluate the impact of telephone 
follow-ups in business surveys. The study aims to estimate the causal effect of outbound contacts 
on survey response rates and to identify subpopulations of enterprises for which telephone follow-up 
is most effective. 

Because the available data sources are observational, assignment to the exposure of interest–
namely, receiving a telephone follow-up–is not random. As a result, treated and untreated groups 
often differ systematically with respect to both observed and unobserved characteristics that are 
associated with response behavior. These selection mechanisms may lead to biased estimates of 
treatment effects if not properly addressed. 

To mitigate these limitations, we adopt a quasi-experimental framework that constructs comparable 
treatment and control groups using non-random assignment mechanisms, thereby enabling an 
unbiased assessment of the effect of outbound contacts. Specifically, we propose an extension of 
standard propensity score methods to estimate treatment effects within predefined firm profiles 
(subgroups) in observational settings. Unlike conventional approaches that focus on achieving overall 
covariate balance, the proposed method aims to improve balance within subgroups of substantive 
interest, allowing for a more detailed investigation of treatment effect heterogeneity. 

This approach supports subgroup analyses across key domains commonly used in business surveys, 
such as economic activity, firm size (e.g., employment or turnover classes) and geographical location. 
By accounting for structural differences across enterprise segments, the method provides more 
precise monitoring of the differential impacts of telephone follow-ups across the business population. 

Adopting an evidence-based approach to the allocation of outbound campaigns allows statistical 
offices to better balance data quality objectives, budget constraints, and the sustainability of 
respondent burden. The paper presents an operational application using Istat’s structural business 
surveys and demonstrates how quasi-experimental evaluation methods can be effectively integrated 
into survey data collection processes.
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Teaching the Dinosaur New Tricks: Reviving Cognitive Interviewing with AI
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Why This Method Remains Indispensable 
Cognitive interviewing is essential for questionnaire quality—ensuring surveys collect valid, reliable 
data (Cross-Cultural Survey Guidelines, n.d.; Willis & Artino, 2013). The method is especially valuable 
when introducing new questions on sensitive topics or deploying unfamiliar platforms. Our non-
discrimination survey presented both: new questions exploring gender-based discrimination and a 
new digital platform. Pilot testing systematically verified whether respondents understood questions 
as intended, revealing interpretation differences both among respondents and between respondents 
and researchers. Additionally, it identified structural problems such as confusing layouts (Willis, 
2005). 

The Challenge: Time and Resources 
Yet cognitive interviewing is often sidelined as "too resource-intensive" for today's fast-paced statistical 
production environment (Boness & Sher, 2020; Willis, 2005). It requires substantial methodologist 
hours for conducting interviews, systematically analyzing interview data, and synthesizing findings 
into comprehensive reports. The result? A critical quality tool frequently skipped due to tight deadlines 
and limited resources, not lack of value (Colbert et al., 2019). Like the dinosaur in our title, cognitive 
interviewing has earned a reputation as too slow and cumbersome for modern statistical production 
timelines. 

What We Learned: Critical Problems Detected 
We conducted cognitive interviews with 12 diverse participants at Israel's Central Bureau of 
Statistics. The pilot surfaced critical problems requiring questionnaire revision: Response scales 
creating measurement error through unclear differentiation Core concepts interpreted inconsistently, 
fundamentally affecting validity Reference period violations (telescoping effects) Question flow 
causing respondents to answer about others rather than themselves Platform-induced attention 
diversion from content to navigation 

Making It Feasible: A Practical Tool 
AI-assisted analysis and synthesis reduced report production time by approximately 60%. The 
technology streamlines the analysis of interview data—consolidating findings, identifying patterns 
across multiple interviews, and presenting insights from different angles—enabling researchers to 
reach conclusions more efficiently. This efficiency gain —consistent with recent advances in AI for 
qualitative data analysis (Morgan, 2023)—makes cognitive interviewing feasible for routine use by 
freeing methodologists from labor-intensive synthesis work while preserving their time for interpreting 
findings and improving questionnaire design. 

The Bottom Line 
Rigorous pretesting remains essential for all surveys—platform constraints simply amplify design 
problems into major data quality issues. AI doesn't replace cognitive interviewing's insights; it simply 
makes this essential method faster and more practical for routine implementation. The ancient 
dinosaur becomes a modern dragon: powerful, practical, and indispensable.
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