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Abstract

This paper reports on an analysis and evaluation of an inventory involving business register and 19 domains of European business statistics within 31 EU and EFTA member states. It was conducted within the ESSnet project “Consistency of concepts and applied methods of business and trade-related statistics”. The analysis, comprising both a quantitative and a qualitative component, was conducted following six distinct but related themes: target populations and frame coverage; business register maintenance; relations between the business register and statistical domains; temporal aspects; reference periods; and sampling methods and sample coordination. The results provide an overview of consistency issues in these areas and are a basis for a set of proposals for improving consistency in the ESS, comprising three areas: strengthening business register’s role in statistics production; achieving output consistency; and developing an integrated system for economic statistics production.
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1. Introduction
While intuitively understood as relevant for overall quality and usability of the body of statistics produced under the heading of “official statistics”, importance of the quality components of coherence and comparability has been more formally acknowledged only in the past decade or so. This occurred through fundamental principles or survey quality frameworks, such as those of Eurostat (the Code of Practice, 2011, first published in 2005), United Nations Statistical Division (Fundamental Principles of Official Statistics, not dated), and the European Central Bank (2008). However, while these principles upheld the importance of these components of the quality of statistics, there is little published work that goes beyond mere mention of the terms to delve into what coherence and comparability are, or how to express, measure and improve them in real production contexts.
In pursuing the goal of improving the quality of European business statistics through improving its quality components, Eurostat’s MEETS project included an ESSnet on “Consistency of concepts and applied methods of business and trade-related statistics” (ESSnet Consistency, 2013), with three work packages (WPs): WP 1 on statistical units, WP 2 on target populations, sampling frames, reference periods, classifications and their applications, and WP 3 on variable definitions. The work presented in this paper has been carried out within WP2.
The term consistency will be used as a single term denoting both coherence and comparability of a pair of statistics. In this paper, we will endeavour to: present an attempt to theoretically characterise the concept of consistency (Section 2), followed by an empirical investigation into the concept using an inventory sent to business register and business statistics domains within National Statistical Institutes of EU and EFTA member states. The methodology of the inventory (Section 3) is followed by its main results (Section 4). The latter two sections form the basis for a set of proposals, developed within WP 2, for improving consistency in the European Statistical System (Section 5).
2. The concept of consistency
Consistency involves at least two different statistics. In evaluating their consistency, two questions arise: what basis to use and what statistics, more specifically, may be compared for consistency.
Responding to the first question, evaluation is in principle to be done using metadata, understanding though that these need to be complete as to the components in question as well as accurate. Regarding the second question, the evaluation may involve a comparison of any two or more of the following: (a) a published statistic; (b) a statistic calculable on the basis of available data; in particular, microdata; (c) an ideal statistic or “true value”, produced from an ideal process, perfectly well-defined and error-free. We propose that the simplest, item (a), would be the one to start from when developing methods for evaluating consistency.
A definition of consistency

Consistency means agreement in a set of concepts (their referents), as reflected in complete metadata, pertaining to two or more produced statistics that leads to the statistics being coherent and comparable. In this report - in the context of WP2 - the relevant concepts are target population, sampling frame, coverage, classifications, reference period, and breakdowns. Other concepts, like statistical units, definitions of variables, and so on, can also be introduced in this place, in order to get a definition that is even more broadly applicable.
Different types of consistency can be identified:

1. horizontal - consistency of produced statistics between two or more statistical domains in a participating country or between two or more statistical domains on the EU level,

2. vertical - consistency of produced statistics within the same statistical domain between participating countries, or their joint consistency with the corresponding statistics produced on the EU level,

3. temporal - consistency of a single produced statistics within the same statistical domain and participating country between different reference periods.

Temporal consistency was not explicitly dealt with in the course of the ESSnet reported on.
An integrated approach to evaluating consistency issues
Production of statistics involves balancing between different quality components (generally: relevance, accuracy, timeliness and punctuality, accessibility and clarity, comparability, and coherence) under a cost constraint. Further, observations by a number of prominent statistical producers, nationally and internationally, indicate opportunities for simultaneous quality improvement and cost reduction through integration of statistics production and standardisation of tools and processes. Developments in that direction have been ongoing recently, resulting for instance in generic models of statistical processes and information (UNECE 2013a, 2013b).

Business statistics has in a number of national statistical offices turned out to be a field where integration is first attempted and where the integration ideas have reached furthest. Experiences of the Netherlands (Braaksma and Buiten, 2012), Canada (Ravindra, 2012), and Australia (Brinkley and Scott, 2012), amongst others, give indications of the paths along which such integration might take.
The developments towards increased integration currently also include a heightened role of statistical registers in statistics production. The Business Register is one of the cornerstones of such an integrated system.
3. Methodology of the inventory

To collect data on the basis of which to evaluate risks for inconsistency, the WP 2 investigated six broad topics: Coverage of target populations, Extensions of coverage, Sampling frames, Reference periods, Breakdowns, and Size classes. The questionnaires were tailored differently for business register (BR) and for statistical domains (SDs, of which 19 were targeted) in 31 EU and EFTA countries (not in every country to all the domains).
The period of fielding the questionnaire was March to May 2013. From the BRs, 27 out of 31 sets of substantial information were received, as well as in total 466 SD responses, resulting in remarkably high response rates.
4. Main results

Summary of findings on frame coverage

Main identified issues of undercoverage concerned:

a) undercoverage of businesses with specific properties (e.g. in specific employment size intervals or turnover value intervals, etc), which are generally due to restrictions in administrative sources used to update the sampling frame;

b) undercoverage of certain NACE activities, which as a rule are “by design” (due to conflicts of regulations or to established practices in the participating countries);

c) undercoverage of newly established units, which is a general phenomenon of a time lag due to the chain of events needing to evolve in order for a unit to take a place in the sampling frame; it can be more or less severe, in for instance a large country, a separate study indicated an undercoverage of 22% in a SD due to this reason;

d) the dynamically changing properties of the businesses (like increasing or decreasing turnover, employment, etc) – which make the business enter or leave the target population – are registered on the sampling frame with a time lag;

e) undercoverage of market activities due to insufficient clarity of the concepts used, that is, inability to distinguish between market and non-market activities.
Main issues of overcoverage concern:

a) overcoverage due to continued existence, in the sampling frames, of units that have ceased with their activity, caused by a time lag in the chain of events;

b) overcoverage of businesses with properties that per definition exclude them from target population, due to businesses passing out of the relevant target population;

c) overcoverage due to inability to distinguish between market and non-market activities.
Generally, the responses indicate that attaining adequate consistency involves trade-offs. For instance, coordination of sampling with other surveys may lead to a, from a particular SD’s perspective, less optimal time for sampling than with no coordination at all.

Summary of findings on relations between BRs and SDs

Uniform use of a business register as a common sampling frame for statistical domains was found to be hampered by:

a) the need of some of the SDs – such that have to cover some specific target populations – for sampling frames of units currently not existing in the BR (e.g. some financial units) or not sufficiently identifiable in it (e.g. businesses engaged in R&D);
b) lack of sufficient quality (completeness) of the BR, where the issues of timeliness (a time lag leading to both undercoverage and overcoverage) and coverage (of activities, size classes, etc) are dominant;

c) prohibited access of SDs to BR (when not hosted by the same statistical producer) due to national legislations (in several participating countries, two of them large).
Most commonly, a frozen version of the BR was reported to be used. From the given responses it is not possible to discern which patterns of SD properties or system properties govern the decision about whether to use live or frozen frames, nor how – with the use of a live frame – the threats to consistency between the SDs due to a varying frame are controlled.

After a sample has been selected, there is considerable interaction reported to occur between the BR and the SDs in updating each other on changes regarding the sampled units that have become known to them through their respective channels.

Summary of findings on temporal aspects

This major topic covers the working, in time, of processes that provide frames and samples on the basis of which sampling, data collection operations and estimation are to be carried out, where considerable variability in the practices has been found.

Summary of findings on maintenance of the BR

The responses indicate a considerable variability in the BRs practices of maintenance of the BR and data update. This may not be surprising as there is no regulation on these practices.

The variation comes from both externally available sources of information in the countries and internal sources and practices of updating the BR. For instance, while in some countries there is an administrative body with whom any new business needs to be registered, in others there is not such a body, leading to a new business observed only after the business has provided its tax data. Additionally, as mentioned, in some countries the legislation disables sharing of data between governmental agencies.

Methods to assign values of register variables to units vary considerably between the participating countries, including whether a date stamp for record formation is saved or not. Another consistency issues arises due to non-zero cut-offs, which might lead to units excluded from the BR although conducting some (sub-threshold) activity.

Summary of findings on reference periods

The main issue found in this major theme concerned actual reference periods, for which the businesses submitted their data, that differ from a calendar year. This was varying in the participating states from between a couple of per cents of the businesses to almost a quarter of the businesses.

If no adjustments are performed in such cases, this can lead to estimation issues (primarily bias), in particular if the statistics of interest is the change from the preceding period.

Summary of findings on sampling methods and coordination

While sampling method by itself does not represent an impediment to consistency, there are possible gains in coordinating the samples. Namely, samples taken from the same (frozen) sampling frame are improving consistency, as they refer to the same reference period (that of the frozen frame) and are characterised by same auxiliary information (this latter enabling consistency of breakdown variables as well as better consistency of the statistical estimates).

The analysis indicates that the strongest coordination of sampling exists within the two groups of SDs already considered as related, namely the SBS and the STS surveys.

5. Proposals and principles

Proposals
The project resulted in a set of proposals which concern: (a) strengthening business registers’ role in statistics production, (b) improving consistency in NACE coverage, breakdowns, size classes and special aggregates, (c) further developing methodology for achieving consistency, and (d) supporting the work towards developing integrated systems for statistics production. These proposals have the European Statistical System as its main recipient, including Eurostat and the NSIs, methodologists, statistics producers, system experts, and so on.
The proposals vary in their width of scope or reach. For instance, Proposal 1 (relating to the business registers group of proposals):

Identify and implement actions leading to BR becoming the backbone for integrated production of economic statistics;
or, Proposal 17 (relating to methodology for achieving consistency):

Work out a theory and appropriate methodology for sampling and estimation in a system for production of business statistics for which the BR is a backbone.

are very wide. However, they are further specified in a number of other proposals. For instance, Proposal 4 specifies a business register-related activity:

Develop and implement methods to assess gaps in coverage in the BR;

and likewise for the methodology-related group of proposals, amongst others Proposal 18 specifies:
For cases where it is known that there are gaps in coverage by the sampling frame, the producing units ought to perform estimation for the part of the target population that was not covered.
For brevity, we refer to the project documentation (ESSnet Consistency WP2, 2013; in particular Lorenc, Olin, Malasenko, and Wetherill, 2013) for a detailed presentation of the proposals, including a rationale for each of them.

Principles

In the course on working on the proposals, the project team also developed a set of principles for dealing with issues of consistency.

I. Consistency is to be optimised rather than maximised.

Consistency as a component of the quality of the produced statistics needs to be seen in relation to the other components of quality, primarily relevance and timeliness; also, to relate it to the cost component, which includes both the producer’s and the data provider’s costs. Improved consistency will only be detected with the possibility to increase relevance from multipurpose use of data and in an over-all context. The proposals for consistency improvement require cost-benefit analyses prior to their implementation.

II. Consistency can best be achieved “by design”.

Consistency can be most efficiently achieved by a system for production of integrated economic statistics over the statistical domains of interest, within and between countries. By such an approach, statistics produced by the included statistical domains and – vertically – by the countries can be made consistent “by design”.

III. Consistency can be improved by making the Business Register a backbone of an economic statistics production system.

Horizontal consistency is threatened by use of different sampling frames. A mandated use of a business register, of specified and declared quality, by all statistical domains is likely to improve horizontal consistency.

IV. When working with consistency, consider that the concept might come to be influenced by changes in the external landscape of data availability.

New sources of large, unstructured (e.g. automatically generated) data provide a new basis for data for statistical purposes, and raises new consistency issues to be dealt with in a framework of statistical methodology and implemented in an integrated system for statistics production.

V. Improving consistency is well aligned with increased standardisation and increased automatic processing in statistics production.

The production process has become complex due to widened theoretical understanding, increased use of methodologies that compensate for practical deficiencies, and the larger availability of multiple data sources. To achieve timely production in increasingly complex circumstances, a certain level of automatic processing needs to be used, together with putting in place adequate process indicators and control efforts.
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