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I. Introduction  

1. In the last years a remarkable investment has been made by Eurostat for European Statistical System 
(ESS) reference metadata and quality reporting harmonisation and implementation, both at European 
and at national level. Following the Commission Communication "Re-engineering the Production 
Systems of European Statistics: a Vision for the next decade" (COM (2009) 404, 8 August 2009), as 
well described in Götzfried et al. (2011), the Eurostat strategy on reference metadata and quality 
reporting has been articulated on three main directions:  

(i) Conceptual harmonisation: development of standard structures, such as Euro SDMX Metadata 
Structure (ESMS) and ESS Standard for Quality Reports Structure (ESQRS); 

(ii) Technical harmonisation: definition of SDMX standard for data and metadata exchange and 
development of IT tools to support implementation of mentioned standard metadata structures, 
such as the National Reference Metadata Editor. 

(iii) Legislative harmonisation: proposal for cross-cutting regulations on metadata standardisation. 

2. The efforts in this directions continue to be devoted, e.g. by means of the definition of the Single 
Integrated Metadata Structure (SIMS) or with the creation of the ESS Metadata Handler User Group, 
in which the requirements for NRME and other IT tools enhancements are collected. 

3. In addition, during summer 2012, Eurostat Grants on “Horizontal and vertical integration: 
Implementing technical and statistical standards in the European Statistical System” were launched, 
one of main objective being to support the implementation of ESS metadata standard at national 
level. Istat took the opportunity from this Grant to promote a set of actions on Implementing the 
SDMX Istat strategy.  
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4. The present paper illustrates the project, started last December, on Istat implementation of ESS 
standard for reference metadata and quality reporting that is currently being carried out under the 
framework of the mentioned co-financed Grant, and also accordingly to Istat multi-year innovation 
strategy for the next years, named Stat2015. The project consists of enhancing Istat official 
information system for documenting quality and reference metadata of statistical production 
processes, named SIDI/SIQual, to enable it to produce SDMX compliant metadata files, harmonised 
with the ESS standard structure. The enhancements are both in terms of statistical contents, because 
some information required in ESMS or ESQRS is not included in SIDI/SIQual, and in technical 
terms, because the Istat system, born in the late ‘90s, although renovated in a web based architecture 
in recent years, is not SDMX compliant. 

5. Next section provides an overview of SIDI/SIQual, in terms of architecture and contents, while 
section III presents briefly the ESS standard metadata structures, SIMS and the implementation 
strategy across statistical domains Eurostat is following. In section IV the project is illustrated, 
focussing on its main objectives and scheduled timetable, devoting more emphasis to the description 
of what already done during the design phase. Section V presents a description of the different 
modules that are going to be implemented. Brief concluding remarks are reported in section VI. 

II. SIDI/SIQual 

6. Istat has a long-standing experience in managing reference metadata and information on process and 
product quality. SIDI/SIQual, whose design started in the late ‘90s and first implementation in 2001, 
is Istat official information system for documenting quality and reference metadata of the statistical 
production processes, in terms both of qualitative documentation and quantitative quality indicators 
(Brancato et al. 2004, Brancato et al. 2006).  

7. The system is regularly used at Istat, and documents more than 350 processes, all the primary surveys 
and the most relevant statistical compilations, 240 of which are currently being carried out, and the 
remaining suspended or ceased. Metadata update is scheduled on a mandatory basis once a year, 
although the existing net of quality pilots, in charge of documenting the processes, can update or 
change metadata in any time.  

8. As shown in figure 1, SIDI/SIQual is composed by two main subsystems: SIDI, the input system 
deployed over the Istat intranet, and SIQual, the navigation system, feeded by an ETL procedure. 
SIQual has two versions, one available on the Istat web-site (http://siqual.istat.it), with the reference 
metadata, and one on the intranet, including also quality indicators. Both SIDI and SIQual are 
developed in Java with Oracle database. SIDI is integrated with several other Istat systems through 
different technical solutions, e.g. web-service are used to import the update list of press releases 
disseminated via the website while a database link guarantees coherence with the National Statistical 
Program system on the list of processes. On the right bottom of figure 1 the already available “quality 
reporting” functionalities of SIDI/SIQual are shown: as described in Signore and Brancato (2010) 
metadata and quality indicators documented in SIDI can be reused to fill in the i) short 
methodological notes; ii) process quality reports; iii) product quality reports. The short 
methodological notes are yearly used in the national statistical yearbook, while the process and 
product quality reports are used as supportive documentation in the quality audit procedure (Signore 
et al. 2012). 

9. In terms of contents, SIDI/SIQual focuses on statistical process documentation1, with particular 
emphasis on the quality control actions carried out to prevent, monitor and evaluate non-sampling 
errors that can arise during process execution. In addition, the system includes several information on 
process objectives and contents, e.g. the themes observed and the units involved, links to press 
releases or other kind of dissemination means.  

                                                 
1 As described in Brancato and Simeoni 2012, SIDI/SIQual model for process documentation has been compared 
with GSBPM (Vale, 2009). The two models proved to be easily mapped. 
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10. The metadata are highly standardised, indeed, almost each piece of documentation is selected from a 
“thesaurus”, that is a list of standard terms, shared among different processes. For example, there is a 
thesaurus of units, a thesaurus of quality control action…These lists are continuously updated by the 
quality pilots in charge of documenting processes, that can add new items. These items are then 
subjected to a centralised control and validation procedure, ascertaining the need for their inclusion, 
wording and English translation, since the system manages also metadata in English. However, for 
almost each “standard” metadata item, a free textual description can be added. 

Figure 1. SIDI/SIQual architecture 

 

11. The system is also a useful documents’ repository, maintaining questionnaires, regulations, 
methodological paper and operative documentation.  

12. Concerning quality indicators, SIDI/SIQual includes both process and product oriented indicators. In 
particular a set of standard quality indicators has been defined for the following items: coverage and 
nonresponse errors; coding; edit and imputation (overall impact and for each variable); data revision; 
timeliness and punctuality; over-time comparability; coherence between preliminary and final 
estimates; coherence with other sources; costs and resources. Most of the quality indicators required 
in ESMS and, in particular, ESQRS standard structures are included in these sets. The level of 
completeness of indicators (in terms of processes that have provided them over the ones for which 
they are applicable) varies for different sets. Considering primary surveys, indicators on timeliness 
and punctuality and coding are complete, indicators on coverage and nonresponse errors and on over-
time comparability are almost complete (>90%), indicators on overall editing and imputation are at a 
good level of completeness (70%), whereas the other sets are between 40 and 50% of completeness. 
Since 2011 quality indicators managed in SIDI/SIQual are analysed to produce an yearly aggregate 
report addressed to the top management supporting quality indirect assessment of Istat statistical 
processes. 
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III. ESS standards for reference metadata and quality reporting 

13. As already mentioned, European Statistical System (ESS) standard structures for reference metadata, 
such as the Euro SDMX Metadata Structure (ESMS) and the ESS Standard for Quality Report 
Structure (ESQRS), have been developed.  

14. The 21 concepts of ESMS and their subconcepts (figure 2) are reported in the “Commission 
Recommendation of 23 June 2009 on reference metadata for the European Statistical System” to be 
used by National Statistical Authorities when compiling reference metadata in the different statistical 
areas and exchanging them within the European Statistical System or beyond. The required 
information is mainly qualitative and it is considered more oriented to users. As reported in Signore 
and Brancato (2010), more of the 60% of ESMS can be drown by SIDI/SIQual. 

Figure 2. The Euro SDMX Metadata Structure 

 

15. The ESQRS (figure 3) is the standard structure to be considered for quality reporting: indeed, it is 
based on the “ESS Standards for Quality Reports” (Eurostat, 2009), it focuses on the standard 
product quality dimensions, and it requires several quality indicators, in particular those defined in 
Eurostat (2010). Concerning the amount of the information required that is already available in 
SIDI/SIQual, it is necessary to make a distinction: most of ESQRS subconcepts are included in the 
already mentioned “product quality report”. Taking into account such subconcepts more of the 70% 
of information required is present in SIDI/SIQual, otherwise about 50% is available. Unfortunately, 
product quality reports have been filled in only for processes that have been audited in the last years 
and only in Italian, consequently the information is not really directly reusable. 

16. Besides these standard structure, at European level, further efforts are being spent on standardisation 
by means of the definition of a Single Integrated Metadata Structure (SIMS)2: an inventory of all the 
concepts and subconcepts of ESMS and ESQRS without redundancy and with harmonised guidelines 
for compilation. 

                                                 
2 SIMS is being finalised by the Task Force on Quality Reporting, a sub-group of the Working Group on Quality in 
Statistics, on the recommendation of the High-Level Task Force Sponsorship on Quality and should be presented 
for approval to Directors' Group on methodology (DIME) and European Statistical System Committee (ESSC) 

Concept Name Concept Name Concept Name
1 Contact 7 Confidentiality 15 Timeliness and punctuality 

1.1 Contact organisation 7.1 Confidentiality - policy 15.1 Timeliness 

1.2 Contact organisation unit 7.2 Confidentiality - data treatment 15.2 Punctuality

1.3 Contact name 8 Release policy 16 Comparability
1.4 Contact person function 8.1 Release calendar 16.1 Comparability - geographical

1.5 Contact mail address 8.2 Release calendar access 16.2 Comparability - over time

1.6 Contact email address 8.3 User access 17 Coherence
1.7 Contact phone number 9 Frequency of dissemination 17.1 Coherence - cross domain

1.8 Contact fax number 10 Dissemination format 17.2 Coherence - internal

2 Metadata update 10.1 News release 18 Cost and burden 

2.1 Metadata last certified 10.2 Publications 19 Data revision
2.2 Metadata last posted 10.3 On-line database 19.1 Data revision - policy

2.3 Metadata last update 10.4 Micro-data access 19.2 Data revision - practice

3 Statistical presentation 10.5 Other 20 Statistical processing
3.1 Data description  11 Accessibility of documentation 20.1 Source data

3.2 Classification system 11.1 Documentation on methodology 20.2 Frequency of data collection 

3.3 Sector coverage 11.2 Quality documentation 20.3 Data collection

3.4 Statistical concepts and definitions 12 Quality management 20.4 Data validation

3.5 Statistical unit 12.1 Quality assurance 20.5 Data compilation

3.6 Statistical population 12.2 Quality assessment 20.6 Adjustment

3.7 Reference area 13 Relevance 21 Comment
3.8 Time coverage 13.1 User needs 

3.9 Base period 13.2 User satisfaction

4 Unit of measure 13.3 Completeness 

5 Reference period 14 Accuracy and reliability
6 Institutional mandate 14.1 Overall accuracy 

6.1 Legal acts and other agreements 14.2 Sampling error

6.2 Data sharing  14.3 Non-sampling error
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Figure 3. The ESS Standard for Quality Reports Structure  

 

17. Concerning the implementation of such SDMX compliant standard structures at national level, 
Eurostat is proceeding gradually, statistical domain by statistical domain, firstly proposing the 
structures, trying to adapt eventually existing previous quality reports to the new structures, agreeing 
with domain experts on specific contents and deadlines, and supporting them with the Metadata 
Handler IT tools.  

IV. Project objectives and outline 

18. Considered the amount of information available by SIDI/SIQual, the increasing European requests 
and the support offered by the community Grant, Istat launched the project for enhancing 
SIDI/SIQual in order to be compliant with the ESS conceptual and technical standards for reference 
metadata files and quality reports.  

19. The main purpose of the project is twofold:  

- to exploit the already available information, reducing reporting burden for survey managers that 
have to fulfil both internal and external demands in terms of reference metadata and quality 
indicators, and also avoiding potential inconsistencies among information presented on 
SIDI/SIQual and provided directly to Eurostat; 

- to maintain such information at a centralised level within the Institute, organised according to 
internationally accepted conceptual and technical standards, thus improving the overall Istat 
metadata asset and facilitating a possible next re-use. 

20. As a consequence, the project will also improve internal coordination, standardisation, knowledge 
sharing and centralised monitoring on the process of production, transmission and dissemination of 
reference metadata and quality reports. 
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21. The project started at the very end of 2012 (second half of December), and will last for two years. It 
is organised in the following phases:  

(i) the design, lasting for six months, whose main output expected is the document of requirements 
for the SIDI/SIQual enhancement; 

(ii) the software development, including requirement analysis, detailed design, realisation and test, 
that will took about a year; 

(iii) the implementation, to which last months will be devoted. 

A. The design phase strategy and results 

22. A strategy for the requirements identification has been defined on the basis of which the design phase 
has been articulated in several steps hereafter described. 

23. The first step: analysis of the ESS standard metadata structures theoretical contents. The detailed 
mapping between ESMS and ESQRS and SIDI/SIQual contents has been made. To do this mapping, 
the concepts’ and subconcepts’ standard definitions and guidelines for compilation have been taken 
into account and an exercise of compilation with information taken from SIDI/SIQual has been 
performed. One of the mapping results has been that, in general terms, ESMS and ESQRS ask for 
more descriptive information while information in SIDI/SIQual is more standardised and concise. As 
a consequence the subsystem to be developed should allow to edit almost all the information asked 
by the template. Furthermore, unfortunately, it will not be possible to feed back the SIDI/SIQual 
system with the eventual changes due to updated or corrections applied in the compilation of standard 
metadata files because of this different approach. 

24. The second step: analysis of ESS standard metadata structures implementation. An analysis of the 
metadata files and quality reports already provided to Eurostat in the ESS standard structures through 
NRME and also of the functionalities offered by NRME has been carried out. This has been possible 
thanks to the role of National Administrator of NRME and to the membership of the ESS Metadata 
Handler User Groups organised by Eurostat. Here a lot of inputs, but also some difficulties, came out.  

25. Concerning the inputs, first of all it has been clear that the compliance with SDMX should be 
considered not only in the production of the output metadata set, but also in some way in input, in the 
sense that the system should be “aware” of some SDMX concepts and artefacts, e.g. the Metadata 
Structure Definition (MSD) or the metadata flow. Secondly, the fact that reference metadata files and 
quality reports usually refers to “dataflow”, and a dataflow can be the statistical output of one or 
more statistical processes. Since SIDI/SIQual documents processes, it is necessary to introduce in the 
system the more general concept of “Output”, and its, at least basic, management. Thirdly, some 
essential, but not trivial, functionalities for the input interface has been identified, such as the 
possibility to attach documents, the versioning management, the possibility to make a copy of a 
previous edition, the validation process management, the possibility to re-use the content of single 
items… Obviously all these functionalities should be integrated with the possibility to draw 
information from SIDI/SIQual.  

26. With regard to the critical issues, two types of domain level customisation of the standard structures 
have been observed that can increase the difficulty of pulling out appropriate standard information 
from SIDI/SIQual. The first kind of customisation refers to the creation of domain specific template 
(MSD) with additional concepts not included in ESMS and ESQRS. This case is rare and could be 
managed with a more generalised software implementation, that allows to map different SIDI/SIQual 
contents to specific items for different MSD. This kind of management is probably more resource 
consuming but will enable a strong reuse of the system for different templates and higher the 
flexibility for changing requirements. The second kind of customisation refers to the possibility to 
introduce within the standard subconcepts specific sub-items further tailoring the contents, in the 
form of html tables, that are different from domain to domain for the same subconcept. This approach 
is probably necessary to manage existing heterogeneity among domains’, simplifies the compilation 
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and assures more comparability within metadata files from different NSI within the same domain, 
but, in our case, it makes more difficult the automatic drowning of such metadata, although 
information is available in SIDI/SIQual. The solutions to this issue are still under evaluation. 

27. The third step: involvement of stakeholders. At national level, colleagues already providing metadata 
files and quality reports have been consulted to collect their needs for the system that will be realised. 
In addition, it is under evaluation the future internal governance of the implementation process. 
Indeed, SIDI/SIQual is supported by its own net of quality pilots, spread in production units, in 
charge of  documenting and maintaining updated the system. They might not be the same as those 
that fill in the reference metadata files for Eurostat, so this issue should be considered for the 
implementation phase. In addition, the organisation should take into account the policy of gradual 
implementation domain by domain followed at Eurostat level, that will increase over time the number 
of people involved. In addition, it would be useful to coordinate the process internally not only in the 
implementation phase, but also from the early stage when the standard structures are proposed to the 
European domain specific group. Concerning relationship with Eurostat, via the participation to the 
ESS Metadata Handler Users Group contacts are in place and increasing dialogue is foreseen in the 
next period, for the finalisation of the system requirement document, in order to clarify specific 
issues and to agree on the transmission and validation process. 

28. The last step: drafting the document of requirements for the SIDI/SIQual enhancement. The 
document is the main output of the whole phase, and it takes into account the information collected in 
all the previous step. The document is currently being written and section V will illustrate the main 
features already defined. 

B. Software development and implementation process 

29. Once the requirements’ document will be finalised, the software development will start following the 
traditional software development lifecycle. In particular, analysis and design will be carried out by 
Istat IT experts while realisation will be performed by programmers from a subcontractor specifically 
selected through a tender in the framework of the grant that co-funds the project.  

Concerning the implementation process, as already said, the organisational solutions for the current 
management of this business process are under evaluation. Different proposals will be defined and 
then submitted to top management for decision. From a more practical point of view, once 
SIDI/SIQual enhancements will be released, metadata file and quality reports already provided to 
Eurostat will be imported in the system centrally and the production of the first metadata files will be 
supported by training and/or coaching.  

V. The quality reports subsystem design 

30. Considering the existing SIDI/SIQual system and the objectives of the project, separate building 
blocks have been identified to be gradually developed. Some of them are necessary to fulfil the 
requirements for the production of the ESS standard metadata structure in compliance with SDMX 
technical standards. Others are advisable for the following reasons: i) to simplify the implementation 
and current management of the system and ii) to enable the reuse of the system to produce quality 
reports and reference metadata files following different structures that could be developed for 
national use or to answer to other international organisations requests. Figure 4 shows the different 
modules identified that are hereafter described and also their relation with the existing SIDI system. 
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Figure 4. Project building blocks 

 

31. The first building block is obviously devoted to enhance SIDI/SIQual with ESMS and ESQRS items 
that are still not present in the system. Here are considered only the topics whose introduction in the 
system is considered relevant beyond the project purposes. For example, indicators on sampling error 
are currently not available in the SIDI/SIQual system, even if their inclusion was already planned but 
not realised for budget reasons. In such cases, a specific SIDI functionality, including database and 
Graphical User Inteface (GUI) enhancements, will be developed. Sampling indicators will then be 
collected not only for the processes that should provide ESS quality reports, but for all Istat surveys 
adopting a probability sampling design. In other cases, such us for the concept “Unit of measure”, 
that can be considered a more structural metadata, there is no interest in developing an ad hoc 
functionality in SIDI. In the mentioned case it will be further evaluated, instead, a possible 
integration with the structural component of the Unified Metadata System currently under 
development at Istat (Signore et al., 2013) to derive such information. In this block is also included 
the management of “Outputs” and their connection with documented processes, that are necessary as 
entities to which reference metadata refer to. 

32. The second block is dedicated to the development of procedures to pull out information requested in 
ESMS and ESQRS from SIDI database. The required technical solutions range from simple SQL 
queries, to complex PL/SQL procedures, to the call of existing JAVA functionalities. For example, 
the subconcept “Frequency of data collection”, can be derived by a simple query, whereas the 
subconcept “Data validation”, including all the methods used to check and validate the data, requires 
a more complex procedure. Finally, for the subconcepts of the “Contact” section, it will be probably 
needed to call the already available function that allows to select the name of a Istat employee or 
structure from the staff management system. Probably, some procedures developed for the “Process 
quality report” can be reused.  

33. The third block concerns the enhancement of SIDI database to be compliant with necessary SDMX 
artefacts and concepts. The database should be structured carefully to reflect all necessary items. For 
example, MSD, with their full and partial identifiers, report structure and metadata attributes should 
find their place in the database. Also the definition of how to store filled-in metadata set is obviously 
included. In addition, the mapping between already available MSD concepts and subconcepts and the 
appropriate procedures developed in the second block should be reported in the database.  

34. The fourth block represents the GUI for the compilation of the metadata files or the quality reports. 
This GUI will be very complex to be realised, taking into account the several requirements derived 
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from the functionalities offered by NRME and from colleagues needs, and integrating them with the 
auto-compilation from SIDI. 

35. The fifth block concerns the output: the SDMX-ML file creation and transmission. Also other output 
formats will be provided. 

36. Within the sixth block, a set of functionalities, probably in the technical form of parser, will be 
developed to allow the automatic import in the database of new SDMX artefacts, e.g. new MSD. 
These functionalities will guarantee the maintenance and update of the contents of the database 
developed in the third block. 

37. The seventh block consists in the GUI that allows to map new imported metadata structures with 
existing pull out procedures. It can be referred as template management GUI. Considering that 
SDMX metadata structures can be easily created with available IT tools, the development of this 
block would really generalise quality reporting starting from SIDI/SIQual. In this block should also 
be found the solution for the issue of domain customisation raised in section IV.A. 

38. The last block includes the improvements of the outputs. Remaining in the SDMX perspective, a 
web-service could be developed to put metadata files at users disposals on Istat Single Exit Point 
together with data files and structural metadata. Considering SIQual navigation system, at least the 
contents of new functionalities developed in the first block, should be reported in the system. In 
addition, other forms of dissemination of filled-in metadata files and quality reports can be planned, 
e.g. to accompany press release or data disseminated through the corporate dissemination 
datawarehouse I.Stat. 

39. Modules from first to fifth are necessary for the fulfilment of the main project objective, that is to 
enhance SIDI/SIQual to produce SDMX compliant metadata files following standard ESMS and 
ESQRS structures. The realisation of remaining blocks is then highly advisable to improve flexibility 
and re-usability. 

VI. Concluding remarks 

40. Within the framework of standardisation and industrialisation of statistical business processes, the 
process of production and transmission to Eurostat of standard metadata file and quality reports needs 
to be internally more coordinated and standardised. Furthermore, the decrease of resources that NSIs 
are facing imposes to avoid double work and to exploit what already available.  

41. The presented project not only will allow Istat to fulfil ESS requirements in the mentioned field, but 
will provide a tool with more general potentialities to develop quality reporting. 
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