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Redesigning the chain of economic statistics at Statistics Netherlands: STS-statistics as an example
In 2007, Statistics Netherlands (SN) started a programme called HEcS+ in order to redesign the chain of economic statistics. The programme aims to improve the quality of the statistical outcomes, to reduce the response burden and to realise budget cuts. Central to the HEcS+ programme is the business architecture: a framework for (re)designing statistical processes. One of the projects within the programme investigates whether survey data of small and medium-sized units can be replaced by VAT data to compile short-term statistics (STS). This paper firstly gives a brief overview of the HEcS+ programme and its business architecture and subsequently focuses on the methodology and results of the STS-project.
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1. Introduction
Statistics Netherlands (SN) is facing some serious challenges. Like most other government institutions, it is confronted with ongoing budget reductions. A specific aspect concerns the reduction of IT costs. Over the years, many different dedicated tailor-made systems have been developed and implemented by our IT division. The maintenance burden has grown to such proportions that necessary innovations suffer. New and more efficient ways to deal with system development have to be developed.

Moreover, Dutch government institutions like SN are under increasing pressure to reduce the administrative burden on the business sector. Although statistical reporting is only a small part of the total administrative burden, the private sector and politicians insist that this burden should be reduced. SN fully supports this endeavour.

The quality of statistics also needs to be improved, where quality is to be understood in a broad sense. For example, coherence between subsequent (monthly/quarterly/
annual) estimates for the same variables, timeliness of publications, consistency between data on the same population, reproducibility of production processes and transparency of compilation methods.

In order to reduce IT-costs, SN started a Master Plan (or Modernization Program), with the outline of a Business Architecture at its core. The Business Architecture serves as a reference framework for the future organisation of the statistical processes at our institute. The future production processes at SN will be facilitated by the use of so-called business services. In the near future SN is planning to implement three such business services, namely a Data Service Centre (DSC), a MetaData Service Centre and a Service for Data Collection (Renssen and Van Delden, 2008).

In addition, in 2007, a specific programme named HEcS+
 was set up to redesign the chain of economic statistics (Braaksma, 2007). The latter programme aims to improve the quality of the statistical outcomes, to reduce the response burden and to realise budget cuts for economic statistics.
The first statistics to be redesigned within the HEcS+ programme, are the short-term statistics (STS). The STS redesign project was running before the HEcS+ programme started, but because of the strong relationships with HEcS+, it was incorporated into the programme. The STS project aims to use value added tax (VAT)-data instead of survey data for the small and medium sized businesses (up to 49 employees per business; SMB).
The aim of the present paper is to show how we redesigned the STS-statistics within the framework of the Master Plan and the HEcS+ programme and the challenges that we encountered. Section 2 introduces the HEcS+ programme. SN structures the redesign of statistics within a business architecture, which is introduced in section 3. Section 4 gives the background and starting points of the STS redesign. In section 5 the redesigned processes are explained. Finally, section 6 outlines the results so far and future developments for the STS-statistics and for the chain of economic statistics. 
2. Outline of the HEcS+ programme
The HEcS+ programme aims at redesigning the entire chain of economic statistics from an integrated perspective. A number of related projects have been initiated within the HEcS+ programme, each aiming to redesign different parts of the process chain. One of the central projects within the programme concerns the development of more detailed business architecture than is currently available. Using architectural principles we aim to standardise the business processes of the different economic statistics, as well as their order in the chain, as much as possible. Other projects within the programme deal with for instance a tailor-made approach for large and complex units, methods to use administrative data more efficiently, management of the process chain in a coherent manner (see also Braaksma, 2007), optimal use of data by different statistical processes and so on. In order to achieve all of the HEcS+ goals simultaneously, maximum use has to be made of available administrative data.
The STS-project, which will be discussed in more detail in sections 4 and 5, is an example of a project that will be implemented in the foreseeable future. It aims at an optimal use of available VAT-data. It will probably take the next 3 to 4 years to implement the overall HEcS+ programme.
3. Structuring of business processes

3.1. General architecture of SN
A key feature of the general architecture of SN is that business processes are modelled as a value chain of coherent sub-processes operating between steady states (see Huigen (2006)). The value chain means that each sub-process adds value to the data being processed. Steady states contain data in a well-defined state of processing and of well-defined quality. This facilitates efficient re-use of data.
The steady states are grouped into four types of product bases: the inputbase for the raw materials, the microbase and the statbase for the intermediate products and the outputbase for the final products (see also figure 1 of Renssen and Van Delden, 2008).
3.2. Architecture of the chain of economic statistics

The general architecture of SN had to be worked out in more detail for the chain of economic statistics. This was done in a generic manner, not specifically for the STS. The value chain is divided into three stages, each containing several steady states:

· the source stage: checking and editing the source data and subsequently adjusting the data from the original source metadata to standardised statistical concepts. These steps are done within (each) single source;
· the combination stage: editing, imputing and aggregating data of multiple sources (administrative as well as survey data) in coherence;

· the completion stage: completing the set of statistical output variables, including (model-based) estimation of details and output variables, achieving consistency over different variables and protecting confidentiality. 
In principle, all the economic statistics will follow this framework, although the underlying sub-processes may differ in detail and some processes or steady states may be left out when deemed irrelevant.

The architecture is designed in such a way that it can deal with both administrative and survey data. One of the innovative elements in the redesign is that a three-flow approach is used in a fully integrated manner. The first flow concerns small and medium-sized businesses for which the data are based mainly on administrative sources. For the largest units, a tailor-made approach is used, depending heavily on primary data collection. The third flow concerns a group of units for which both administrative and survey data are used
. In the combination stage, data of different sources concerning the same (population of) units are combined and edited in such a way that the outcomes are coherent with each other. In addition the three flows are combined in order to produce data on (output) aggregates.
4. Short term statistics: starting points
4.1. Background

For the STS, SN publishes the period-to-period and yearly growth rates of monthly and quarterly turnover for a number of NACE-codes, such as Manufacturing Industry, Retail Trade, Construction and Transport. For some sections also growth rates of other variables are published, such as the new orders of the Manufacturing Industry. 
SN publishes three releases for the growth rate of monthly turnover. The first release is published after about s + 30 days, where s is the last day of the first month of a quarter. The second release after about s + 60 days and the final release as soon as the estimate for quarterly turnover is made which is after s + 120 days. Note that for third month of a quarter the second release equals the final release.
Up to now, the STS are based on monthly and quarterly surveys. Yearly, 347 thousand forms are sent, 274 thousand of them are intended for the small and medium-sized businesses (SMB, up to 49 employees per business). Early 2007, a project was started that aimed to reduce the administrative burden of the SMB by using VAT-data instead of survey data for the STS.

4.2. General approach of the project

The project is organised into three phases. In the first phase, the methodology for estimating the growth rates and processing of the VAT-data is developed. This results in a prototype system. In the second phase the IT-system to compile the statistics is built. The third phase focuses on the implementation of the new way of processing in the organisation of SN. Products of implementation are working instructions, courses on VAT data and shadow runs. The shadow runs test the new production system and the new outcomes in tandem with the old system that is still in place.  Independent expert groups per NACE-section compare the shadow run results with acceptance criteria (see section 4.3).
4.3. Basic requirements for the STS methodology
The methodology of the STS estimates has three basic output requirements:
i. Coherence between growth rates of monthly, quarterly and yearly turnover;

ii. The difference between the estimates of subsequent releases of monthly turnover should be smaller than a preset standard;
iii. The estimates should be delivered on time. 
The first requirement relates to the aim for closeness between the growth rates of yearly turnover based on STS and the structural business statistics (SBS, Eurostat, 2006). This resemblance is important as STS statistics are used in the National Accounts as a predictor of SBS. The preset standard of the second requirement is that the difference between the first and the final release of the estimated yearly growth rate of monthly turnover should be less than 1.5 percentage points at high aggregated level. The second requirement, of course, also requires that the estimates of the various releases are as accurate as possible.
Besides the three requirements that deal with the output, some requirements were set to intermediate products as well. For example, for 80% of the statistical units the difference between the value of VAT- turnover and the target turnover should be less than 10%.  

4.4. Issues when using VAT-data

SN has to deal with several issues when using VAT data. Five important issues are mentioned, some of them are also an issue at other statistical offices. 

The first issue is that businesses report VAT on a monthly, quarterly or yearly basis. Depending on the VAT rate, the yearly turnover of yearly reporters is in principle less than € 10.000 – € 31.000, of monthly reporters larger € 148.000 – € 480.000 and quarterly reporters in between. Exceptions occur due to all kinds of special VAT regulations. From ten or more employees per business upwards most units report on a monthly basis. Among the SMB about 70% of turnover is based on monthly reporters (De Wolf and Van Bemmel, 2007), although this percentage may depend on the kind of economic activity.

The second major issue is that the fiscal unit of the tax office in the Netherlands differs from the statistical units of Eurostat and SN. Unlike countries like France (Statistics Netherlands, 2007) legal units can join into fiscal units of their own choice (within restrictions) in order to declare tax. VAT units have an n:m relationship to the statistical Kind-of-Activity unit (KAU). In the current processing system only 1:1 and n:1 relationships are linked, corresponding to only 60% of the VAT-units within the SMB.
The third issue is that for certain NACE-sections, such as the Retail Trade, the first release should be available 30 days after the end of the month. In order to publish on time, SN uses VAT data obtained during 23 days following the end of the month. At 23 days, only about 30% of the total turnover has been reported to the tax office.

The fourth issue is that the definition of turnover from VAT data differs from the statistical definition. In the Netherlands, all kinds of fiscal regulations exist such as for start-ups, for bankruptcies and special regulations for certain business sectors.

The final, fifth, issue is detection of suspicious or erroneous values. There may be errors related to the population frame or errors due to false turnover values. Especially the part of the population frame concerning the SMB units is not optimal. Another point is that SN is not allowed to ask businesses about their tax declarations, which makes it difficult to distinguish between suspicious and erroneous values.
5. Short term statistics: design and first results

5.1. Stages of data processing 

The processing steps of the STS-statistics based on VAT-data roughly fit the three main phases of the HEcS+ Architecture: the source phase, the combination phase and the completion phase (see section 3.2). Below we describe the processes within each phase (see Figure 1).
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Figure 1. Stages of data processing of STS-statistics
Source phase

A. The VAT data from the tax office are stored in the original format (pre-input base). 

B. We check whether the data are delivered in accordance with preset specifications (all variables present, number of records and columns, file size etc.).

C. The VAT units are checked for obvious errors, such as scan or typing errors or data with a factor 100 or more wrong. The current method (Kruiskamp, 2008) focuses on extreme values: e.g. turnover larger that 100 million Euro or 10 times as large as the average over previous periods. In the current processing system, the suspicious records are usually removed because we are not allowed to approach the tax reporters to verify whether the extreme values are correct, nor do we know - in this processing step - the corresponding business units. 

D. Source data are translated into standardised metadata: the VAT units are linked to standard units (statistical units), the input periods are translated to standard periods (months, quarters and year) and the input variables to standard variables (e.g. gross or net turnover). VAT units are linked to statistical units, via the relationships that both types of units have with the underlying legal units. 
Combination phase

E. Suspicious values are detected and where possible corrected for a second time, but now on the level of statistical units; first ideas are described in Kruiskamp (2008). All suspicious VAT-units are edited, not only those needed for the STS. The reason for this is that VAT data will also be used in other statistics. Suspicious values in the level and in the growth rate of turnover are detected by comparing outcomes of individual units with units of the same economic activity and size class. Suspicious values are subsequently corrected (manually) when necessary or they receive lower weights in the estimation process. 
F. Before computing the actual estimates, the list of SMB population units is made. According to the standard HEcS+ architecture, this should be done at step D, but the supporting IT-systems are not ready yet. Furthermore, for some special units, e.g. in retail trade additional data sources on turnover are available. Those units are included in processing steps of the survey data and excluded from the VAT-data. Finally, a selection is made among the VAT data according to this list of SMB units. 

G. – I The yearly growth rates of monthly, quarterly and yearly turnover are estimated. This is described in more detail in section 5.3.

J. The monthly, quarterly and yearly turnover estimates are made consistent with each other. 

Completion phase
K. Some output on size classes 10–50 cannot be made using VAT, e.g. growth rates of industrial orders and growth rates of turnover on a 4-weekly basis. Model-based estimates are used for that output in this step. The parameters of the models are based on otherwise available data.
L. Estimates of size classes 10–50 (VAT-based) are combined with those of size-class 60+ (survey data) and estimates combined over all size-classes are computed. In order to be able to use the current IT-system, the size class 60+ data are micro data instead of aggregates.
M. Analysts verify whether the outcomes are plausible. They can look at growth rates and effects of population dynamics per size class. If the data are considered correct the next step is N, otherwise the process goes back to step D or F.
N. Outcomes are compared with reference data such as data from private marketing information agencies or data from related statistics. In some cases, this leads to additional analysis of data which goes back to step D or F. 
O. Finally, output tables and press releases are made.
5.2. Correspondence of steady states with architecture
In the right column of Figure 1, the steady states that correspond with the four product bases of SN architecture are shown. In the future, those product bases will be stored centrally in the so called ´Data Service Centre´ (DSC), a Generic Processing Service (see section 2.1). The DSC data will then be available for use by other statistics. The other steady states are not required by other statistics and are stored in local databases.
The processing stages of STS with VAT data do not completely match with the HEcS+ architecture. For example, aggregates of size classes 10–50 are combined with micro data of size class 60+ in the completion stage. According to the architecture, either micro data or aggregates both size classes are combined. 

There are several reasons why the designed processing stages differ from the architecture:

· the STS processing steps were designed before the HEcS+ architecture was completed;

· IT-systems are not yet modified to support the architecture;
· the project is a “first solution”. SN is now exploring ways to use VAT data for a wider spectrum of economic statistics (see section 6.2).
5.3. Estimation of growth rates 
The estimation of monthly growth rates from VAT data is troublesome, because not all fiscal units are monthly reporters and not all fiscal units are linked to statistical units. We solve this, likewise to Statistics Finland (2004; 2005), by directly estimating the change in turnover in month t compared to month t –12. 
We directly estimate a yearly growth rate because month-to-month growth rates may be affected by artificial seasonal patterns caused by VAT-regulations. Moreover, chaining estimated monthly growth rates combined with a certain weighting method may lead to a bias in yearly growth rate (see Vlag and Van Bemmel, 2007).
The basic structure of the formula is:
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where 
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 represents the estimated turnover for month t of release i and stratum h. Subscript “fin” stands for the final release, B for births, D for deaths, MI for movers into stratum h, MO for movers out of stratum h. Subscripts B, D, MI and MO all refer to changes in the population between period t and t-12. 
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 represents the growth rate of month t compared to month t–12, based on all values for which VAT data is available in both periods (an artificial panel). Hence the turnover of period t is estimated from the turnover at t–12 corrected for deaths and emigrants times a “panel” growth rate plus a correction for births and immigrants. Details can be found in De Wolf and Van Bemmel (2007). 

Formula (1) is used for the first, second and final release. For the final release however, the estimate of the monthly turnover is made consistent with that of the quarterly turnover. In order to obtain that consistent estimate, first quarterly and monthly reporters are used to estimate the level of the quarterly turnover. The sum of the three monthly estimates is made consistent with the quarterly turnover by distributing the quarterly turnover in proportion with the level of turnover of the three corresponding months.
The strata are a combination of size class groups with groupings of economic activity (NACE-codes). Aggregates over strata are computed by summing up the estimated turnover values per stratum. This method is also used for combining the SMB estimates with those of size class 60+. The index 
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The first release for the estimate of monthly growth rate is especially difficult because only a limited amount of VAT data is available. For the first release we only estimate the growth rate of the most important aggregates of economic activity.
5.4. Quality indicators for production process 

For each of the steady states (Figure 1) the project team has identified a number of quality indicators to monitor and check the quality of outcomes, to be used in the future production process. If, during the production process, the value of a quality indicator does not meet its standard the production process or the estimation method needs to be adjusted. 
The project team looked for indicators on each of the seven Eurostat dimensions of quality. Important indicators refer to:
· the fraction of the units we use to estimate the panel growth rate compared to the number of population units that exist in both period t and t–12;
· the model assumption that the relative levels of monthly turnover of quarterly reporters is equal to those of monthly reporters, within a quarter; 
· checking for errors in the population frame and in the set of “special units”;

· the effect of various updates or corrections of VAT-data on the outcomes.
The production starts with a limited number of indicators. Indicators will be changed or added when needed.

5.5. The methodology in relation to the VAT issues 

The current subsection summarizes how the processing steps and methodology address the issues on using VAT data, using the same order as in section 4.4: 
1) The estimator of the yearly growth rate of monthly turnover of the first and second release assumes that the growth rate of monthly reporters is close to those of quarterly and yearly reporters;
2) The estimator assumes that the growth rate of statistical units for which VAT data can be found is equal to the complementary group;

3) For the first release, which is based on a limited amount of data, we assume that early VAT-reporters have the same year-to-year growth rate as late reporters. Moreover, we publish data at a high aggregation level only; 

4) We compare the turnover from VAT-data with those obtained by primary data collection and correct for differences when needed;

5) Suspicious and erroneous values are detected by using two editing steps: the first step based on fiscal units and the second step based on statistical units.

6. Results so far and future developments 
6.1.  Results in relation to the three basic requirements

We address the three basic requirements in the following way: 

i. Coherence. Coherence between growth rates is achieved by adjusting the outcomes based on monthly reporters to those of the quarterly reporters (see section 5.3). The yearly reporters are currently ignored.

ii. Difference between releases. A number of shadow runs have been done so far. The results show that the growth rates on quarterly turnover are reasonable in the sense that they do not differ too much from the current results based solely on survey data. The quality of the growth rates of monthly turnover, however, is not yet acceptable because the difference between the first and final release is often larger than the preset criterion of 1.5 percentage points. Moreover, this difference appears to be systematic in some NACE sections. Analyses of these results indicate that the main differences are due to errors in the population frame and errors in the reported turnover. That means that processing step E needs to be improved.

iii. Publishing on time. The estimates are delivered on time by using the tax data of early tax reporters and by trying to limit the processing time of the data. Shadow runs are preformed in order to check whether we are able to publish on time. 

The project team currently tries to improve the STS-outcomes based on VAT data. The main issue is to reduce the difference between the three releases of the monthly growth rates. We have to deal with a number of issues:

· improve our editing system for turnover values and deal with population errors;
· fine-tune the adjustment for population dynamics when only a limited amount of VAT data is available;

· collapse size groups or groups of economic activity with homogeneous growth rates in order to have enough VAT data for stable estimates;

· verify whether the assumptions underlying the method (see section 5.5) are valid and adjust the method when needed.

6.2. Long run: new way of producing economic statistics 
In the coming years SN aims to significantly increase the use of administrative data in the compilation of a wide range of economic statistics. For the STS statistics specifically we aim to use tax data also for businesses with over 50 employees. The largest and most complicated businesses however, will still be based on survey data. Furthermore, we wish to make a fast, first release of our Gross Domestic Product (partly) based on national totals and growth rates from administrative data. Next, the growth rates of NACE sections and even more detailed kinds of activity are estimated with the restriction that they should fit within the estimated national totals. Moreover, SN wishes to produce not only standard (STS, SBS) output, but new publications based on combining all types of data sources as well.

Fundamental to this new way of making economic statistics will be coping with the different kind of unit types that SN has in its administrative data. We are currently investigating different options to cope with this. 

A crucial factor for success will be a high-quality contact with the Tax Office in order to manage or prevent changes in their registrations, in definitions of variables and in the content of the administrative data. It is also crucial that we are informed, in time, when the Tax Office encounters any problems in delivering their data on time to SN.
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� HEcS+ is a Dutch acronym for ‘redesign of the chain of economic statistics’. The + means that the implementation of methods is included in the programme.


� In some cases, two flows probably suffice: one for the largest units and one for the rest.
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