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1. Introduction

In Germany, data collection in official statistics is currently passing through a profound reform process. While respondents ask for a reduced response burden and users ask for more detailed information, governments are restricting the budgets. To meet the challenges of reforming official statistics the Federal Statistical Office (FSO) introduced a strategic program called “Masterplan” for further development and modernisation. In this context the utilisation of administrative data sources in economic statistics is seen as a particularly important issue. Behind this approach is a paradigm shift towards a statistical system that uses surveys only when results from administrative data do not meet the statistical demands and deviations from statistical concepts cannot be eliminated in sufficient quality by estimates based on additional information. 

This paper deals with the experiences made during a period of testing administrative data to produce short-term statistics in the fields of business services and transport, crafts, building completion and building installation, trade as well as hotels and restaurants.

2. Administrative data in the context of economic statistics - main variables and data sources 

The use of administrative data in general is not new in German federal statistics. Especially in those areas where statistics are traditionally produced as secondary statistics such as education, health, finance and tax statistics as well parts of the labour market statistics the use of administrative data is a long term standard. In addition, administrative data are now seen as a source for economic short-term statistics, which have been collected via primary surveys in the past. Thereby the efforts focus on two sources that can provide data for the indicators “turnover” and “persons employed”. The turnover can be submitted from the fiscal authorities of the 16 states (Länder) that collect the reports of the monthly tax prepayment notice and payment system (UVV). This includes all enterprise with a turnover tax limit above 512 Euro. Data on the persons employed come from the Federal Employment Office (Bundesagentur für Arbeit) that receives the data from the integrated reporting procedure for social insurance. Further administrative data sources to cover other variables such as hours worked, gross wages, salaries or producer prices are not available at the moment, and it is not clear if this situation is going to change in the near future. 

Data from the two above mentioned sources are already used for economic statistical purposes e.g. for employment statistics, turnover tax statistics and the business register. However, both sources do not deliver data fully in line with statistics requirements e.g. the underlying units. Here, the business register plays a key role as it can be used to dovetail administrative data from different sources to an integrated reporting system and to adjust the data to the requirements. It is updated regularly with annual data from the fiscal authorities and the Federal Employment Office as well as other structural data from sources such as Chambers of Commerce and Chambers of Crafts. In addition, information from different surveys is also integrated into the register. The result is a representation of the German enterprise landscape, with, at present, a time lag of two years. 

If micro data from different sources are used in the statistical production process it is necessary to link them. Since the data from the fiscal authorities and the Federal Employment Office are the main sources for the business register and short term statistics alike, there are common identifiers between the register and the two sources: the tax number for the data of the fiscal authorities and the local unit number for the data of the Federal Employment Office. Having common identifiers does not necessarily mean that there are no data linkage problems as for example doublets can occur or new identifiers can be allocated. However, the linkage between different files of one of the two sources, as well as the linkage of one source with the business register is not a vital obstacle. 

3. Legal and technical access to administrative data sources 

In Germany, the statistical offices only have access to administrative data sources if this is explicitly stipulated by law. Although the data sources tapped for short term statistics are no other than those already used for other purposes a new law was needed. The Administrative Data Use Act (Verwaltungsdatenverwendungsgesetz) sets the legal framework to examine the suitability of administrative data in the field of short-term statistics in the service sectors, in the branches of crafts and installation as well as wholesale, retail trade, hotel and gastronomy industry. In addition, tests in the field of national accounting are also explicitly mentioned. Besides short-term statistical evaluations, the Administrative Data Use Act encourages investigation of the degree to which data transmissions of the administrative authorities, which that are currently tailored to the purposes of the turnover tax statistic, the business register and the EU Intra-Community trade statistic, can be substituted to lower the burden of other administrations. 

Beyond the fields of investigation the law also sets an organisational framework as it regulates the monthly data flow between the authorities and the statistical institutes - on national and Länder level - and, in addition, explicitly describes the key items of the data sets e.g. activity classification, tax number, identification number of local unit, addresses etc.. dditional arrangements were needed in terms of transfer ways, exact transmission deadlines and meta data such as dataset descriptions of the transfer files. To find a suitable transfer way it was necessary to break the mould. New mechanisms were introduced regarding the technical possibilities of the sending and the receiving institutions. The FSO had to be connected to a secure intranet commonly used before by the 16 fiscal authorities of the Länder but with much smaller amounts of data, so that a time consuming process of adjustments was needed. For the data of the Federal Employment Office it was possible to use a secure internet connection. Moreover, it proved to be absolutely essential to be equipped with a powerful and almost fully automated IT-solution for both data storage and editing, when for example, in the case of the data from the fiscal authorities, 3.5 million datasets per month from tax paying enterprises have to be processed in partly complex procedures on a tight schedule. 

4. Potential of administrative data in short term statistics

The general advantages of using administrative data in short-term statistics are apparent. The reduction of response burden is a big issue in Germany that is strongly pushed by policy makers, especially to unburden small and medium-sized enterprises. Additionally, the administrative data sources cover almost all economic sectors. Therefore, their use offers the possibility to round off the system of short-term observation by adding sections not previously covered by primary statistics or adding enterprises to existing primary surveys (such as enterprises below a threshold). Also it seems obvious that using administrative sources means reducing the cost. 

On the other hand, the potential of administrative data is limited when it comes to the point where the demands of the statisticians do not correspond to the needs and processes on the authorities’ side. For example, in Germany a timeliness of t+60 can be achieved by using administrative data, but further acceleration seems to be limited and does not appear to be achievable in the foreseeable future. Less flexibility for new items such as hours worked or salaries is another restriction. Furthermore a new system of dependencies has been taken into account. A change in legislation, e.g. in the field of turnover tax, might restrict the use of administrative data. Also the punctuality of a statistic can be affected by the capacities and the setting of priorities of an external data supplier. To what extent the potential of administrative data can in fact be exploited depends to a high degree on the quality of the data and methods to compensate the possible weaknesses, and not least the users, as their needs determine the answer to the question whether the quality is sufficient or not. 

5. Quality of the administrative data sources in the context of short-term statistics 

In the European Statistical System (ESS) the product quality of statistics is assessed via the quality components relevance, accuracy, timeliness and punctuality, comparability, coherence, accessibility and clarity. The tests did not focus to all seven components as in the case of accessibility and clarity they are less specific to administrative data or play a subordinate role in the case of coherence.

5.1 Timeliness and punctuality 

To meet the requirements of short term statistics regulations on any level - national or international - , the data must be available on time. Both the fiscal agencies and the Federal Employment Office can provide monthly data with a time lag of 51 days after the end of the reporting month. Theoretically, this should be suitable to produce and publish monthly statistics with a time lag of 60 days when the organizational and technical solutions are reliable enough to guarantee punctuality. With regard to further acceleration no improvement can be expected from the data of the Federal Employment Office due to the different institutions that are involved in the integrated reporting procedure for social insurance. Also, the transmitted data at t+51 days is incomplete. In the experience of the Employment Office the persons in employment liable to pay social insurance contributions are sufficiently complete in the integrated reporting system for social security only after six months (see accuracy below).

Slightly more complex is the situation with the data from the fiscal authorities. Smaller enterprises do not have to submit their UVV returns monthly but quarterly (less then 10% of the turnover). Also, under the current tax legislation some enterprises submit their UVV return by the 10th of the following month (20-25% of the monthly submitted turnover) whereas other enterprises with a permanent extension submit their report by the 10th of the second month after the end of the reporting period (75-80% of the monthly submitted turnover). In practice, even at t+60 the data are incomplete (see accuracy). Nevertheless, the production of quarterly results at t+60 is possible as well as monthly results. A higher timeliness could be achieved for the turnover variable and quarterly results as the first two months of a quarter are sufficiently covered by the time of t+30 leaving a share of missing turnover that can be estimated. However, monthly results after t+30 - for both persons employed and turnover - are out of reach for the moment. 

A prerequisite for producing results in the potential timeliness is a technical solution - from data transfer via data editing to data dissemination - that secures punctuality on a target date. This becomes even more important as the external data supply is beyond the control of the Statistical Institutes thus leaving less slack time. Here, the project profits from another Master Plan’s objective to increase the efficiency of the German decentralised statistical system by optimising co-operation between the country’s statistical offices. Against this background a central IT production and data maintenance could be implemented at one of the statistical offices (currently at the FSO) to secure a fast and efficient processing of the data from the fiscal authorities.

5.2 Relevance 

Relevance refers to whether the administrative concepts reflect the statistical concepts or to put it another way, the needs of the user. It is obvious that administrative concepts differ from the statistical concepts as the data are usually collected for other purposes. For the administrative data used in short-term statistics in Germany the following points should be mentioned. 

Deviations in definition: The definition of turnover within tax prepayment notice differs in some respects from the statistical definition. Some extraordinary receipts such as rental income for company-owned machinery, dwelling or land used by third parties or sales of land or used machines are not included in the statistical definition but they are included in tax prepayment notice under the same heading (“non-taxable goods and services with no deduction of tax prepayment”) as are statistically relevant goods and services such as sales of stamps. In addition, in the tax legislation a number of enterprises can be combined in an integrated tax group called Organschaft. The internal turnover between the members of a group is not taxable. Based on the information in the business register the internal turnover can be estimated, but the accuracy of the estimate does not always correspond to the statistical demands (see also below)

There is also a different delimitation in the "persons employed" variable. The administrative source provides information about those who are liable to pay social insurance and those with minor employment. But it does not cover the self-employed, (unpaid) family workers, civil servants and slightly short-term employees. Altogether the administrative source covers about four-fifths of the working force. Tests to find an appropriate method to estimate at least the main groups of the missing persons are ongoing.

Deviations from required statistical units: In the case of the already mentioned Organschaften only the controlling company, the Organträger, will report the total turnover to the fiscal agency. Unfortunately, top-selling enterprises are often organised as an Organschaft and the data suppliers do not provide any information about the division of the turnover among the different enterprises in the group. The total share of Organschaften varies in different sectors of the economy. At the federal level over all branches Organschaften make up 45% of the turnover, while for example their share on the two-digit level (NACE Rev. 1) in the service sector can reach up to 85-90% in the fields of air transport and communications, or 25% in the craft sector. With the help of information from other sources stored in the business register the turnover of Organschaften can be broken down to the single enterprise for statistical purposes. In a multiple regression model the business register annually estimates the turnover for enterprises that are part of an Organschaft. These estimates are used to form a key to split the monthly submitted turnover of the controlling company. The difficulties arising from the estimates of Organschaften become more serious when it comes to producing correct results by the Länder.

For the production of regional economic results the turnover of the enterprises needs to be broken down at least to the Länder-level. Again a huge share of the total turnover is made by enterprises which are active in more than one state. For example in the field of air transport 93% of the turnover is made by such multi-state enterprises. To estimate the regional turnover it is possible to use the number of the employed persons since the employment data is delivered by the Federal Employment Office at the level of the local establishment. However, the connection between the individual establishments and the enterprise cannot be derived from the data source alone. Here again the business register delivers the (surveyed) information needed to combine the establishments. 

Deviations do not only occur in the tax data but in the employment data too. The Federal Employment Office delivers data for local units, whereas in tested branches it is the enterprise that is asked for. In many sectors on the two-digit level more than 30% of the employment can be found in units where the local establishment does not correspond to the enterprise. Therefore, the data of the local units have to be amalgamated to an enterprise. 

Allocation to a branch of economy: The enterprises’ allocation to a branch of economy in the administrative data does not entirely meet the statistical requirements. Thereby it is less a problem of standardisation, because the classifications used are more or less the same, but the tests showed that the allocated codes for a single unit differ depending on the source. A comparison between the statistically surveyed industrial classification codes (NACE) - predominantly from annual statistics - and those from the administrative sources show a huge discrepancy. On the two-digit level about 20% of the units have different codes in the administrative sources and in the surveys. On the three to five-digit levels the shares of units with deviant codes rise up to 50% and above taking the surveyed codes as a reference. Moreover, the different administrative sources can vary. Thereby the quality of the information from the Federal Employment Office seems to be slightly higher than the quality of the information from the fiscal agencies. 

The deviant codes can partly be treated by taking the information on branch allocations from surveys via the business register, as far as there is any surveyed information stored in the register. Due to the sampling techniques, bigger enterprises are usually covered better by statistical surveys than small and medium-sized enterprises, so that statistically surveyed codes are often available for a high percentage of the turnover and the persons employed. However, there still remains some uncertainty in administrative data that especially restricts the level of disaggregation for potential publications. 

5.3 Accuracy 

The Accuracy of administrative data is a multidimensional quality aspect. For one thing the consistency of the results over different dates of evaluations was tested. This happened taking account of estimation methods for the deviations of the administrative data from the statistical, but regardless of the quality of the estimation methods. These tests on “internal” consistency hence refer to non-response rates, outliers and the revisions that can be expected. Moreover “external” comparisons with data from other sources like primary surveys - on aggregated and on micro level – were conducted focussing on the deviations and the quality of the estimation methods used in the administrative data to compensate the deviations from the requirements.

Internal comparison: The studies showed that missing values occur in the data of the fiscal authorities to an extent where imputations are essential as otherwise the results are unsuitable for economic purposes. As mentioned before, the data at t+60 are incomplete. On average at the time of receiving the data from the fiscal agencies about 90% of the monthly payers have reported. But the proportion of the monthly missing turnover varies strongly since missing data occurs even in the case of large enterprises, sometimes the all dominant enterprises on the relevant level of classification for evaluation. To resolve the problem of missing data a relatively easy method is to adjust the previous month’s values with the change rate of those enterprises from the same sector (two-digit level) that have reported. The method proved to be suitable for nearly all enterprises with the exception of outstanding market leaders. 

Also common in the data from the fiscal agencies are outliers that often result from errors while processing tax reports at the agencies (e.g. errors from scanning) and have to be treated to secure reliable results. To avoid genuine data values being altered and trends in the data being missed the outlier detection currently concentrates on extreme outliers. Once they are detected, the same method as for missing values is used to substitute the value. 

Besides the impact of the estimate of missing values and implausible data, real changes of values or reversal values submitted by the fiscal authorities also influence the evaluations so that the t +60- results are less accurate than later results and can change in a relevant way. Nevertheless, in general the compilation methods deliver reliable results and the revisions in monthly turnover results on aggregate level are acceptable compared to the scale of change in the economical sector. However, at the more disaggregated level of the Länder higher variations occur and not surprisingly quarterly results show significantly lower revisions than the monthly results.

Missing data can also be found in the data from the Federal Employment Office. Ins and outs in the employment data are known after a waiting period of two months to a considerable extent, but only after about six months are the data almost completely updated. Thereby a systematic effect occurs in the way that in the majority of the cases two-month values lie beneath the six-month values meaning that the outs seems to be reported faster then the ins. But at the level of an individual enterprises or a local unit no indications are present to determine whether there are changes or not. The impact of missing data can therefore only be reduced by estimates at aggregate level. So far, various methods of adjustment have been tested and the tests are ongoing as a “best practice” has not yet been found. Nevertheless, in some economic sectors reliable results can be produced by using the original data without estimations for missing records. In general the revisions on the aggregation level of the two-digit codes are acceptable. Critical are those sectors where either dominant enterprise determines the figures or where a relevant share of minor employed contribute to the change rate. In particular the last named have proved to be less reliable. 

External comparison: The comparison between administrative data and primary data on aggregated level for the turnover variable usually delivers satisfying results on the two-digits and three-digits of the industrial classification codes on the federal level. On the Länder (state) level considerable differences in the figures can occur from the three-digits on. Moreover, a comparison of the micro data partially shows very high differences caused by unidentified different definitions of statistical units, alternative turnover definitions, varying handling of changes on earlier reports and a different level of information between the time of filling out the survey questionnaire and the time when submitting the UVV report. Having said this, inquiries have shown that the reasons for the differences are related not only to the administrative data but also to the surveyed data. But there are only few possibilities to investigate the discrepancy in detail and the quantitative importance of each deviation cannot be clarified conclusively. 
In addition, a huge share of the turnover often comes from Organschaften (tax groups) and enterprises that are active in more than one state. In both cases the turnover needs to be broken down and Organschaften often needs additionally be estimated as multi-state enterprises. Thereby the quality of the estimate for Organschaften - based on an annually turnover key taken from the register - does not entirely correspond to the statistical demand as some of the information on tax groups in the register might be incomplete and in any case has a time lag of two years. Also, sub-annuall changes in the composition of the Organschaften are not taken into account. Not surprisingly, on the level of micro data the estimates for Organschaften show high discrepancies compared to the survey turnover. The deviations are less critical on the macro level, at least as long as Organschaften have a high degree of homogeneity on the demanded level for evaluation – the members of a tax group belong to a high extent to the same industrial sector (and state) – and the risk to transfer business trends in or from other sectors is rather limited. On the federal level the homogeneity on the two-digit level of the activity classification in usually sufficient but on the Länder-level it is not always the case so that business trends from other sectors and other Länder can be reflected in the figures. 

For the production of regional economic results, the tests showed that the method used to break down the turnover of the multi-state enterprises delivers reliable results for most of the Länder. But in some case, especially for smaller Länder, critical results are possible from the two-digit level on. 

Moreover, the deviant industrial classification codes are another point that affect the accuracy of the administrative data. In the data of the fiscal authorities from the three-digit level on, the results for some sector can be influenced by a relatively high proportion of units with deviant codes and thus bear the risk of being polluted with trends from other sectors.

For the data of the Federal Employment Office the deviant classification codes are a similar problem. Apart from that, the comparison between administrative data and primary data on aggregated level usually delivers satisfying results for the two-digits and three-digits of the industrial classification codes on the federal level. For Länder results significant deviations between the sources can already occur from the three-digit level on. 

In summary, from the standpoint of accuracy a considerable uncertainty remains in the data about the reasons for the deviations. Regardless of the need to clarify the reasons and further optimize the compilation methods due to the differences in the level, no absolute values based on administrative data are published. Moreover, especially the external comparisons showed that administrative data alone are in most cases currently not suitable to fully replace primary surveys. This is additionally underlined by the fact that for the testing only a relatively short period of two to four years could be covered by administrative data. Therefore the test results should be treated with a reserve.

6. A strategy of mixed data sources

Restrictions in the potential of administrative data are certainly no argument against their use. Particularly as the alternative primary surveys are not without specific characteristics. Without going into great detail, among the qualities of primary data is certainly the fact that the statistical definitions and concepts can be directly called up and it is probably also likely that the response of the respondents correspond to a great extent to what is asked for, even when the test of the micro data showed that this is not always the case. On the other hand, primary sampling errors are common weaknesses of surveys. Other quality restrictions like non-response, measurement and processing errors exist in administrative data and surveys alike. It might be that the assessment of measurement errors and processing errors is easier in primary surveys, because no external suppliers are involved but on the other hand non-response errors could cause bigger problems especially in small samples, at least as long as it is not possible to re-contact the units. Basically both primary and secondary data have specific strengths and weaknesses and choosing the right approach depends to a great extent on the specific user demands. Thereby the expected response burden and the cost for the statistical offices must be taken also into account. In these often conflicting priorities a strategy of mixed data sources is a capable option. 

7. Reshaping German short term statistics

In Germany as a federal state with a decentralised statistical system regionalised data at least on the Länder- level are demanded in almost all cases and can thus be seen as a compulsory requirement for short term statistics. In addition, different user demands in the fields of business services and transport, crafts, building completion and building installation, trade as well as hotel and restaurant came out with various ways of using administrative data sources. 

Service sectors: Due to European STS regulation in the service sectors the required variables are turnover and persons employed with a timeliness of 60 days after the end of the reporting quarter (period). The persons employed can be submitted as an index on the NACE two-digit level. The turnover is required partly on the three digit level. Against the background of the requirements a multiple source mixed-mode design (“mixed-mode” because the units can use different reporting methods such as the web-based reporting system eSTATISTICS.core) combining a statistical survey of the largest enterprise with administrative data for the small and mid-sized enterprises has been implemented. With this approach the former survey of 40000 enterprises quarterly could be reduced to 4000, and the response burden could be lowered drastically. A full replacement could not guarantee a sufficient quality mainly because of a high share of tax groups and the need to breakdown the turnover from enterprises that are active in more than one state. Both restrictions in administrative data cannot be compensated sufficiently without a complementing survey. Also, missing data is a problem because some branches of economy in the service sector are dominated by only a few enterprises, making it difficult to estimate their missing tax reports. 

Building completion and building installation: In building completion and building installation statistics the information on turnover and persons employed as well as gross wages, gross salaries and hours worked is actually demanded from some users on an almost fully disaggregated level (NACE four to five-digit) with a timeliness of 60 days after the end of the reporting period. For the moment it is not possible to provide the additional information on gross wages, gross salaries and hours worked with administrative data. A conceivable multiple source design where the additional information is estimated fails because the available database to estimate gross wages, gross salaries and hours worked is insufficient for the demanded level of dissagregation. As a result the response burden of the enterprises cannot be reduced and all units with more than 20 employees remain fully covered by the existing primary survey. But in addition administrative data will be used for the small enterprises with fewer than 20 employees. With this approach the quality for the items turnover and persons employed can be improved significantly compared to the former situation where results were restricted to units with more than 20 employees. For the statistical offices it means additional work and will thus be more costly especially due to incidental set-up costs.

Trade, hotels and restaurants: In retail trade statistics monthly data with a timeliness of 30 days are demanded and therefore the use of administrative data is out of the question. In the fields of sale and repair of motor vehicles and motorcycles, wholesale, hotels and restaurant turnover and persons employed data are demanded monthly with a timeliness of 60 days as well as quarterly turnover results with a timeliness of 30 days on different levels of aggregation. Due to EU STS regulations additional information on gross wages, gross salaries and hours worked will also be demanded in the near future on the national level, but can probably be estimated. At the time of writing, the tests in these fields are not yet finished but a multiple source mixed-mode design seems to be possible in the fields of sale and repair of motor vehicles and motorcycles and wholesale thus reducing the response burden of another 7000 enterprises per month. Because of misclassifications, missing values and other deficiencies in the hotels and restaurants sector, the utilisation of administrative data is unlikely in this field.

Craft (a German peculiarity): In crafts information on turnover and persons employed with a timeliness of 60 days after the end of the reporting quarter is sufficient to completely replace the former quarterly survey of 40.000 - mainly small - enterprises. The restrictions of the administrative data do not weigh heavily since neither tax groups nor multi-state enterprises are of much importance in this sector. Moreover, the craft sector in Germany is regulated in the way that enterprises engaging in activities that belong to the craft sector have to be members of a regional Chamber of Craft. These Chambers of Crafts maintain registers of the enterprises that are integrated and updated in the business register too. Therefore the information on whether a unit belongs to the craft sector can be taken from the business register. In addition, the activity classification NACE is not the main standard for crafts statistics. More important is a specific craft classification, information which is also provided by the Chamber of Craft and integrated in the business register. Thereby the potential risk of misclassification is limited despite a high level of dissagregation is demanded in this sector.

8. Costs

Compared to the “traditional” primary surveys the implemented designs have significantly reduced the effort in the statistical offices due to the smaller number of respondents. On the other hand, the setting-up and running of the newly implemented system with administrative data occasions costs. Thereby, the running cost are expected to be much lower than for a traditional survey. However, it should not be forgotten that designs using administrative data still need some sort of manual checks e.g. when in a mixed mode design two different groups of respondents have to be managed. Therefore, account costing strictly based on the number of the respondents to assess the total discharge or load of statistical offices is not advisable. In fact a shift of resources to improve the quality of the business register is required at least to a certain extent. 

9. Summary

So far the initiative to use administrative data has already strongly influenced the compilation of short-term business statistics in Germany. From a full replacement of the survey in craft statistics to various mixed designs in business services statistics, building completion and building installation, different versions of the utilisation of administrative data could be implemented. In other cases like retail trade statistics the use of administrative data was found to be unsuitable. Moreover, the German experience is that new sources should be tested extensively to verify possible restrictions before alternative sources are used in the statistical production process as otherwise the quality standards of official statistics can be at risk. From this point of view it would be wrong to consider the use of administrative data as “ideal standard”. But with a flexible strategy of mixed data sources a substantial reduction of the respondents’ burden can be achieved and the cost of production can be lowered as well as data gaps closed.

To tap the full potential of the monthly administrative data in short term statistics statistical requirements have to be considered more carefully on the part of the administrative authorities and consequently, the register-based economic statistical system needs to be further developed. 


