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Abstract

The Regulation (EU) No 549/2013 of the European Parliament and of the Council of 21 May 2013 sets up the European System of Accounts 2010 (ESA 2010). Article 4 of this Regulation requires Member States to provide to Eurostat quality reports which would allow the Commission to assess the quality of data received under ESA 2010 transmissions. The Commission Implementing Regulation (EU) 2016/2304 of 19 December 2016 lays down the modalities, structure, periodicity and assessment indicators of the quality reports. Under the above mentioned regulations Eurostat in collaboration with the Member States has set up new annual quality reports for National Accounts. 

To set up a business process, specific challenges needed to be addressed. Statistical production processes routinely generate large amounts of information of potential interest for quality reporting. Depending on the process, this may include facts on the punctuality of data, on validation ruleset applied, their validation status and many other important factors. Quality reporting has however traditionally been carried out as a parallel and separate activity from data production, and has therefore often not made full use of the wealth of information created by production processes or stored in production databases. 

The paper, firstly, introduces the legislative framework in which the annual quality reports are produced. In the second part the structure of quality reports is described and quality measures are presented. The third part presents Eurostat’s efforts to automatically integrate information coming from data production into the quality reporting process where the standard framework for data and metadata modelling and exchange (SDMX) is an enabler. The fourth part focuses on the quality reports based on SIMS/ESQRS, namely on the implementation and the communication of the country reports and the Commission's report to the European Parliament on the quality of National Accounts. Though the quality reports cover the full transmission programme under the ESA 2010, examples in this paper will concentrate more on the domain of main aggregates and supply, use, input-output tables. Finally, the paper discusses future avenues of work to achieve more efficient ways of quality reporting.
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1. Legislative framework
Regulation (EU) No 549/2013 of the European Parliament and the Council establishes the European system of accounts 2010 (ESA 2010). Article 4 of this regulation prescribes that the quality of data transmitted under the ESA 2010 Transmission Programme shall be regularly assessed according to the quality criteria established by Art. 12(1) of Regulation (EC) No 223/2009. These criteria, namely relevance, accuracy and reliability, timeliness and punctuality, accessibility and clarity as well as coherence and comparability, are applied to statistics produced by the European statistical system (ESS). Consequently, the quality assessment of ESA 2010 data follows the common approach and standards adopted by the ESS.

The modalities, structure, periodicity and indicators of this assessment process are defined in the Commission Implementing Regulation No 2304/2016. Every year, under Article 4(2) of Regulation (EU) No 549/2013, each Member State provides a report on the quality of data sent to Eurostat. Based on these country reports, Eurostat prepares an overall assessment in accordance with Article 4(4) of the same regulation. The quality reports cover all ESA 2010 domains, namely the main aggregates, government finance statistics, non-financial sector accounts, financial accounts, regional accounts and supply, use and input-output tables, as well as the supplementary table on pension entitlements.
2. Structure of quality reports
Discussions on how to set up the quality assessment for the ESA 2010 data started in May 2015 with the choice of the ESS standard for quality reports structure (ESQRS) as a basis. The discussion then focused on the ESA 2010 assessment indicators. The specific provision of Article 4 of Regulation (EU) No 549/2013 regarding the quality assessment prescribed that they should be defined in the Commission implementing act on the modalities of quality reporting. After a review of the relevance of the ESQRS indicators to the national accounts, 36 indicators were initially selected as potential candidates and assessed in terms of ambiguity and complexity of implementation. Then, the ESA 2010 tables and variables to which the assessment indicators shall apply were identified. Templates of the quality reports illustrated how these indicators could be applied practically to the tables and the variables. Another review process followed to delineate the information already made available to Eurostat through the quality assessment of policy indicators. Simplification measures were considered to allow for a gradual implementation of the reporting requirements for Member States during the period until 2020, the year in which the derogations to the ESA 2010 reporting requirements will expire. Finally, the use of metadata was considered as a possibility to complement the quality information. As a result, one year after the start of the exercise, the list of ESA 2010 assessment indicators was decided. These assessment indicators and the overall structure of the reports are defined, as mentioned above, in the Commission Implementing Regulation No 2304/2016.

More specifically, the national quality reports include information on all the quality criteria as listed in part 1 of the paper.
Regarding the assessment indicators, these are divided into quantitative and qualitative ones. Quantitative indicators comprise completeness rates, punctuality and delivery dates, revision rates as well as coherence between variables. In addition, the qualitative, metadata type information concerns data revision policy, documentation on methodology and comparability of time series over time. 

Finally, the national quality reports also include an overall assessment of the quality of transmitted data and a list of recommendations from Eurostat to the country concerned.
3. Automation of data production

The efficient implementation of the quality report structure described in the previous section required addressing three main challenges. The first challenge was to calculate the values of the indicators based on data and metadata available from the production systems and supporting systems. The second challenge was the need to integrate the ESA 2010 specific qualitative and quantitative indicators into the standard ESQRS structure and implement in the ESS Metadata Handler, which is the corporate tool used for the exchange of reference metadata and quality reports in the ESS. The third challenge was to ensure that the qualitative indicators could be automatically extracted from the ESA 2010 production database and integrated into the quality reporting process without the need for manual intervention.

All these challenges were met by using the SDMX standard as an enabler for the exchange of information across the different systems involved. As a matter of fact, the exchange of metadata and quality reports via the ESS Metadata Handler is already fully SDMX-based. All of the standard structures used for the exchange of reference metadata and quality reports are described by SDMX Metadata Structure Definitions (MSD), and the files generated by the ESS Metadata Handler are SDMX-ML files that conform to the structure specified by the MSDs. The ESS Metadata Handler's user interface hides the complexity of the SDMX standard for the users.  

A specific MSD for the ESA quality reports was thus created by extending the standard MSD used for the ESQRS with sub-concepts representing the various qualitative and quantitative quality indicators selected. The quantitative indicators were computed in the production databases and extracted as SDMX-ML files structured according to this MSD. The SDMX-ML file thus obtained was then imported in the ESS metadata Handler. This process is represented by the diagram below.

This process allowed Eurostat to make draft quality reports available to Member States in the ESS Metadata Handler, already pre-filled with quantitative information automatically extracted from the production databases.
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4. Implementation of quality reports in SIMS/ESQRS and communication on reports

The cycle of quality reports starts each year mid-February when the Commission (Eurostat) makes draft reports in SIMS/ESQRS available to Member States who have to provide their comments and complete reports with qualitative information by end of May. Full reports and received comments are analysed by Eurostat and errors in reports are clarified with concerned Member States. Finalised quality reports are used as input for an overall assessment drafted by Eurostat.. Starting from 2018, every five years, the Commission has to inform the European Parliament and the Council about the quality of national accounts and regional accounts. Both country reports and the one from Eurostat follow recommendations of the ESS Handbook for Quality Reporting. The first report from Eurostat is based on 2017 quality exercise and assesses quality of data transmitted in 2016 and the quality of key European aggregates disseminated by Eurostat. Data for supply and use tables (SUT) create an exception to the period covered. Namely, ESA 2010 Transmission Programme requires SUT data to be transmitted T+36 months after the reference period. SUT at purchases prices are transmitted annually, use tables at basic prices and input-output tables for years ending with "0" or "5". Therefore at the time of exercise the latest data available for SUIOT were 2013 and 2010 respectively. 
In this report each indicator is analysed in details, e.g. use of ESA 2010 data, user satisfaction, completeness rates under relevance or different revision policies under accuracy.  A short chapter is dedicated to costs and burden linked to production of National Accounts. The last part of the report gives overall quality assessments and re-commendations. The aim of the report is to help data users to better understand data available to them and what are the factors influencing data quality either positive or negative way. 
The main indicator of relevance is completeness, which illustrates whether all required statistics is produced and available to users and it is defined as percentage of received/validated data from number of cells in tables of the transmission programme. Exceptions are supply and use tables where due to the nature of tables calculations based on all cells do not provide correct picture (countries do not have the same industries and do not produce and use the same products). Therefore, only totals of output and intermediate consumption, vectors of final consumption and components of value added are taken into account.  
Rates of completeness are feeding into separate compliance exercise where the availability of country data is assessed. Figure 4.1 gives an overall picture of data availability developments, with the percentages of tables in each of the four completeness categories (calculated as averages of all Member States and Norway).
Figure 4.1: 
Data availability for the 22 transmission programme tables (Oct-15 – Jan-18), EU and Norway
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Legend: Blue – full data delivery; green – almost complete data delivery; yellow – some shortcomings concerning important indicators; red – major shortcomings or no data delivery
The figure above shows a clear improvement in data availability between October 2015 and January 2018: there is an obvious trend of data gaps being closed and full sets of data being delivered. While in October 2015 64 % of the tables transmitted by countries were sent without shortcomings and 4 % were sent with serious problems, the corresponding percentages in January 2018 were 81 % and 1 %.
In 2017 an unusually large number of derogations expired. In addition the transmission programme required certain data to be transmitted for the first time in 2017 (e.g. for table 26 - balance sheets data on land and sector breakdowns for various other asset groups). For a number of countries this has led to additional incompleteness issues being reflected in the 2018 analysis. Other improvements could, however, more than compensate this effect.
Another important indicator is timeliness where in addition to the official deadlines the dates of first transmission, as well as the dates of the first validated transmission were recorded by table and sub-table. From the former two the transmission delays were derived. 

For the Main aggregates domain there were compared to the previous year (2016), in 2017 on the one hand more delayed tables but on the other hand in total shorter delays, i.e. users had to wait for more tables but for a shorter time.
Figure 4.2: 
Timeliness Main aggregates - Number of delayed tables - share of "length of delay" category, EU, Norway, Iceland and Switzerland
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Although the share of tables sent on time slightly decreased for both, for annual (from 89.4% to 86%) as well as for quarterly data (from 90.5% to 89.1%), the share of tables with short delays (< 1 week) increased (for annual data from 3.4% to 9% and for quarterly data from 7.1% to 8.9%) but the share of tables with longer delays decreased.
When looking at the sum of delayed days broken down by table and frequency, it can be observed that total delays have decreased for most tables, in particular for all the most important tables (highlighted in orange) for which EU aggregates are published.
Figure 4.3: 
Timeliness - Main aggregates, Sum of days delayed by table and frequency, EU, Norway, Iceland and Switzerland
	Frequency
	Table
	 
	2016
	2017
	2017-2016
	% of 2016

	Annual
	 
	 
	3230
	1807
	-1423
	-44.1

	 
	T0101A
	GDP and GVA (NACE A10)
	297
	179
	-118
	-39.7

	 
	T0102A
	GDP expenditure side
	297
	179
	-118
	-39.7

	 
	T0103A
	GDP income side
	440
	173
	-267
	-60.7

	 
	T0110A
	Population and employment
	454
	254
	-200
	-44.1

	 
	T0111A
	Employment  (NACE A10)
	282
	104
	-178
	-63.1

	 
	T0117A
	FCH by durability
	586
	128
	-458
	-78.2

	 
	T0120A
	Exports to EU/EA
	285
	296
	11
	3.9

	 
	T0121A
	Imports from EU/EA
	285
	297
	12
	4.2

	 
	T0301A
	Output (NACE A64)
	142
	0
	-142
	-100.0

	 
	T0302A
	Capital formation (NACE A64)
	110
	2
	-108
	-98.2

	 
	T0303A
	Employment (NACE A64)
	26
	2
	-24
	-92.3

	 
	T0501A
	FCH (COICOP)
	13
	90
	77
	592.3

	 
	T0502A
	FCH (NC/DC)
	13
	93
	80
	615.4

	 
	T2000A
	Stocks (assets/NACE A64)
	0
	0
	0
	:

	 
	T2200A
	GFCF (assets/NACE A64)
	0
	0
	0
	:

	 
	T2600A
	Stocks (assets/sectors)
	0
	10
	10
	:

	Quarterly
	 
	 
	702
	726
	24
	3.4

	 
	T0101Q
	GDP and GVA (NACE A10)
	43
	38
	-5
	-11.6

	 
	T0102Q
	GDP expenditure side
	56
	47
	-9
	-16.1

	 
	T0103Q
	GDP income side
	57
	42
	-15
	-26.3

	 
	T0110Q
	Population and employment
	48
	90
	42
	87.5

	 
	T0111Q
	Employment  (NACE A10)
	222
	191
	-31
	-14.0

	 
	T0117Q
	FCH by durability
	35
	86
	51
	145.7

	 
	T0120Q
	Exports to EU/EA
	120
	115
	-5
	-4.2

	 
	T0121Q
	Imports from EU/EA
	121
	117
	-4
	-3.3

	Total
	 
	 
	3932
	2533
	-1399
	-35.6


For all coherence checks the number of spotted imbalances/discrepancies is very low relative to the number of checks performed. When comparing the results of the two rounds of quality reporting, 2017 looks only slightly improved compared to 2016.
Most improved has the total vs components check in particular taking into account that the number of checked periods has increased significantly which results in a more than doubled number of checks.
Figure 4.4: 
Coherence, EU Member States
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Annual data vs Sum of 4 quarters (%)
2016| 560 20 6 18 >0.5%,<-0.5%
2017| 560 20 11 15 >0.5%,<-0.5%
Coherence within and between tables - average and maximum absolute difference (Mio of nat. curr.)
Annual
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2017| 672 24 16 13| > 5 Mio of nat. curr.
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2017| 280 10 6 4| >5 Mio of nat. curr.
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2016| 1008 36 7 =
2017| 2688 96 4 -





In the rows for 2017 improvements compared to 2016 are highlighted with a red font.
5. Challenges for future work
The first quality exercise on national and regional accounts covering ESA 2010 data transmitted in 2016 concluded in May 2018. Its main outputs are the national quality reports agreed between the countries and Eurostat and the Eurostat assessment report
 published on 17 May 2018. This exercise allowed gaining experience and developing ideas about possible improvements.
The first priority for the coming years is to extend the scope of the quality reporting and assessment as foreseen in Commission Implementing Regulation No 2304/2016. This will be achieved in two steps by adding new quality indicators in 2019 and 2021. The new indicators concern mostly data revisions and coherence of ESA 2010 data.

To improve the efficiency of the process, it is appropriate to create a consolidation environment for all ESA 2010 data and allow that the quality indicators are computed in it instead of within the individual data production systems of the national accounts domains. Such an approach would allow using generic tools for the calculation of indicators and simplifying the business process at Eurostat. This work is planned for implementation by the end of 2020. It may benefit not only national accounts but also other statistics where integration of statistical domains is pursued.

Another area where improvements are considered concerns the linking of ESA 2010 metadata and the national quality reports. Such integration seems logical theoretically since SIMS is the overarching standard giving common framework and identical concepts for metadata and quality reports. The integration has not been explored practically so far and would necessitate some major IT developments as well as changes in the business process at national and Eurostat levels. With the agreement of the National Accounts Working Group, Eurostat will pursue such a project in mid-term. If successful, this approach is promising for reuse in any other statistical domain.
Finally, more process metrics need to be created during the data life cycle in order to have more accurate information on some of the quality indicators. As regards the process for the creation and automatic pre-filling of the quality reports with information extracted from the production databases, the SDMX-based process described in chapter 3 was successful, but would benefit from further improvements. One of the challenges identified over the course of the implementation was how to correctly represent the quantitative indicators, which in most cases come in the form of data tables, within the framework of an SDMX Metadata Structure Definition. The solution implemented consisted in creating a sub-concept in the MSD for every cell of a data table. While sufficient for the current use case, this solution led to the creation of a very large number of sub-concepts, which may be difficult to maintain in the future and which introduced some performance issues in the process. A better solution for the integration of data tables within SDMX metadata sets will therefore be sought.
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