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Abstract

The updated definition of the statistical unit “enterprise” which is currently discussed at the European level includes operational rules that are aimed to facilitate its implementation by the National Statistical Institutes. This definition takes into account several situations that need to be dealt with differently, depending on whether the enterprise is part of a wider production process at the worldwide level or not. In order to cover all the situations, several initiatives are currently on-going. 
This paper relates two of these initiatives that interact with each other. On the one hand, it describes the automatic delineation of enterprises in the small global enterprise groups that are active in Europe. On the other hand, it discusses the development of statistical services that should help the National Statistical Institutes in defining enterprises at the national level and in automatically compiling statistics based on these units. These two examples are part of a body that will be developed in the ESS.VIP.ESBRs to improve the consistency of the business statistics in Europe. 
1. Introduction

The ESS.VIP.ESBRs (Vision Infrastructure Project - European System of interoperable Statistical Business Registers) aims at strengthening and rationalizing the Statistical Business Registers on the national level and the EuroGroups Register (EGR) on European multinational enterprise groups, into an interoperable system of Business Registers across the European Statistical System (ESS). The ESBRs will play an important role in improving a) the overall quality of business statistics in Europe and b) in particular its consistency through the backbone role of Statistical Business Registers (SBR) for the efficient production of integrated business statistics on national and European level. The objectives of the project are to improve interoperability and data quality management. The ESS.VIP.ESBRs covers wide fields of (national and international) business registers. This paper focuses on the implementation of automatic profiling in the EGR and shows the role it plays in ensuring the EGR quality and how it impacts on national business registers through the development of statistical services. 
2. The central delineation of the enterprises in the EGR

2.1. The purpose of this delineation
The EGR contains the legal structure of the global enterprise groups (GEGs) that are active in the EU. The goal of profiling is to enrich the EGR with the complementary an economic dimension providing the structure of the enterprises that belong to these GEGs. It covers not only the enterprises in the EU (both under European or non-European control), but also the enterprises outside the EU that belong to European groups. Manual procedures (so-called intensive or light profiling
) are envisaged for the largest and most complex GEGs to delineate the enterprises
. It is proposed to treat small GEGs according to automatic procedures, taking into account their economic available characteristics.  
The GEGs in the EGR have been split into 3 categories: the large and complex GEGs that deserve an intensive profiling (~600 EU GEGs), the medium GEGs that can be treated according to a light profiling (~1000 EU GEGs) and the small groups that can be treated automatically (~ 9000 GEGs). The ultimate goal is to allocate all the legal units in the EGR to an enterprise at the global and national level
. The methodology for profiling (light and intensive) has been presented in several papers and already 100 GEGs have been profiled by the European Statistical System in a testing phase[1] [2]. This paper focuses on the automatic process that allows a treatment of the small GEGs in the EGR in continuity with manual profiling for large and medium GEGs. 

Beyond the treatment of GEGs, the procedure proposed can be adapted to the national context and extended to the domestic groups. It proceeds in 2 steps: segmentation of the EGR into the 3 categories of groups and delineation of global and truncated enterprises and their economic characteristics. 
2.2. The segmentation of the EGR into 3 sub-populations of GEGs

Three main criteria can be taken into account to delineate the 3 sub-populations: the size of the group, its complexity in terms of number of performed activities and the geographical scope of the group. The size and the scope are related to the size of the economy where the group has its global decision centre (GDC). Indeed, a GEG of 3000 employees will be considered as a large GEG in a small economy where it may have a big impact on national statistics and as a small GEG in a large economy where its impact on statistics may be insignificant. Accordingly, 3 groups of countries are delineated and the thresholds for size and scope are adjusted to take into account the countries’ specificities. 
1) The size of the group is measured by combining 3 criteria:

o
The global employment

o
The number of affiliates

o
The size of the group in the EU in number of persons employed
2) The geographical influence reflects how far the group performs activities in several countries. For profiling purposes, it is limited to the European activity of the group and measured by taking into account the number of European countries (EU+EFTA) where the GEG has activities and the number and the percentage of employees who are working outside the GDC country. 

3) The complexity of the group in terms of number of activities is measured through an indicator that reflects the number of activities performed by the group in the EU+EFTA
 (related to the NACE code). It is calculated taking into account the NACE code of the enterprises in the EU weighted by the number of employees of these enterprises. 

The support activities are removed from the calculation
. 

A multi-activity indicator is then computed for each group: 
	Multi-activity indicator
	part of the first activity

(a)
	part of the second activity

(b)
	part of the 3rd activity

(c)
	(a)+(b)+ (c)

	mono-active GEG
	≥ 90%
	-
	-
	

	quasi-mono active GEG
	[80%-90%[
	<10%
	-
	

	bi-active GEG
	[80%-90%[
	≥ 10%
	-
	

	quasi-mono active GEG
	<80%
	<10%
	<10%
	

	bi-active GEG
	<80%
	≥ 10%
	<10%
	

	tri-active GEG
	<80%
	≥ 10%
	≥ 10%
	≥ 80%


	multi-active GEG
	<80%
	≥ 10%
	≥ 10%
	<80%


The following table gives the result of the application of all the criteria in the segmentation of EGR population
	
	EU group
	non-EU group

	
	small
	medium
	top
	small
	medium
	top

	mono-active
	2370
	86
	36
	511
	43
	0

	quasi-mono active
	850
	122
	99
	156
	69
	0

	Bi-active
	2906
	262
	253
	665
	147
	0

	Tri-active
	734
	89
	69
	81
	111
	54

	Multi-active
	395
	499
	280
	30
	129
	144

	Total
	7255
	1058
	737
	1443
	499
	198


The analysis focuses on the population of small European GEG and all non-European GEG (9395 GEGs). 
Box: enterprise delineation and EGR quality
The quality of the delineation is conditioned by the EGR quality. There is an interaction between the two: all along the delineation, some inconsistencies are detected in the EGR and some of them can be solved, resulting in an EGR of a better quality. The following elements are checked and updated during the delineation:
At the beginning of the delineation, some GEGs and legal units are removed from the population as there is a presumption of inactivity or poor quality: the GEG with less than 3 persons employed in the EU or with less than 3 subsidiaries in the EU are eliminated (1820 cases), as well as the GEG with an empty value for number of persons employed and with less than 50 persons employed in the EU (2640 cases) as one can consider that these GEGs wrongly result from a split of another GEG and cannot be considered as a real one. The legal units which are inactive according to their activity status or with a wrong identification number are eliminated. 


   GEGs
legal units


Initial population
15655
             631534


Elimination of GEGs for quality reasons
               4460                35062


Elimination of inactive legal units

               65287


Final population of the analysis 
11195
             531185

The number of persons employed is crucial information for the EGR since it reveals several quality issues, especially for EU groups: the comparison of the GEG’s number of persons employed and the sum of the legal units’ persons employed allows detecting several cases to be updated:

If the GEG’s number of persons employed is empty and the total number of persons employed in the legal units is higher than 50, they are considered as a real GEG and their global employment needs to be estimated (~3600 European GEGs). 


If the GEG’s number of persons employed is much lower than the sum of the employees in the legal units belonging to the GEG (at least 1.5 times lower: 634 EU GEGs including 160 GEGs of more than 5000 persons employed), it can reveal 3 kinds of situations to be manually corrected. The choice of one of the following solutions can be done only after manual checking of the GEG and of its subsidiaries:


The GEG’s number of persons employed is underestimated. In that case, the real number of persons employed in the GEG needs to be found in an external source of information (annual report or web site of the GEG)

There is double counting of staff in different legal units (because of sub-consolidation process: the sub-consolidating unit includes the employment of all the legal units it sub-consolidates). In that case the employment of the sub-consolidation legal unit needs to be updated (generally equals to 0)

There are duplicated legal units (with a slightly different name coming from 2 different sources). In that case, the duplicated legal unit needs to be removed. The choice of the legal unit to be removed is related to the source of information. The priority is given to information coming from the national statistical institutes (NSI) and the data coming from the commercial data providers is considered as of a lower quality. 
Another variable needs a specific treatment as it is an important criterion in the delineation of the 3 populations of GEGs: the NACE code of the GEG’s subsidiaries. Looking at the description of the unit’s activity, it appears that some of the NACE codes are still coded according to the NACE rev1. It may impact on the calculation of the multi-activity indicator by under-estimating simple GEG with one activity. So they have to be transformed to NACE rev2. 5300 cases have been treated in such a way. However, the impact on the calculation of the multi-activity indicator remained quite limited (~ 50 cases changed from one class to another one). 
2.3. Description of the methodology applied to automatically process the small GEGs and results

The automatic process is aimed to delineate the global and truncated enterprises of the group (GENs and TENs). It does not strictly follow the profiling methodology as some aspects cannot automatically be checked. The GENs cannot be defined according to the autonomy principle, but only in respect to the activities the GEG performs. The delineation results of a mix of top-down and bottom-up approaches. The 3 main activities of the GEG are computed firstly at the global level and secondly at the national level. An algorithm determines the number of GENs according to the number of GEG activities. It is performed in 4 steps and based on the following principles:
Step1: definition of the GEN

· The number of GENs is limited to a maximum of 4, including one GEN called “Others” to include legal units that could not be allocated to another GEN. 
· Mono-active and quasi-mono-active GEGs are considered as one single GEN, bi-active GEGs are split into 2 or 3 GENs and tri-active or multi-active GEGs are split into 3 or 4 GENs (including the GEN “Others”)
· The NACE of the GEN is calculated. The GENs’ NACE corresponds to the NACE of the 3 first activities performed in the GEG. The NACE of the fourth GEN is calculated bottom up by aggregating the NACE of the TEN that constitute this GEN
Step2: delineation of the GEN in terms of legal units

· The legal units are allocated to the GENs according to a proximity analysis between their NACE code and the NACE code of the GEN
· Legal units are not split into several GENs/TENs  
· The legal units that have a support activity are included in the first GEN. 

· Vertical integration is taken into account as much as possible. The legal units performing an upstream activity are included in the GEN of the downstream productive activity. 
· The employment of the GENs is calculated. It is the sum of the employment of the legal units that belong to them. 
Step3: delineation of the TENs

· The TENs’ delineation automatically results from the split of the GENs per country

Step 4: calculation of TENs’ economic characteristics

· The TENs’ NACE results of proximities analysis between the NACE of the 3 first activities performed in the country and the NACE codes of the GEN. The NACE of the 4th TEN results of aggregation of the legal units belonging to this TEN.

· The employment of the TENs is the sum of the employment of the legal units that belong to them. 
The algorithm based on these principles results in the delineation of 19100 global enterprises in the 9395 GEGs of the target population. 
	
	1 GEN
	2 GENs
	3 GENs
	4 GENs
	total

	number of GEGs in the population studied
	4129
	1583
	2906
	777
	9395

	small EU groups
	3302
	1215
	2180
	558
	7255

	non-EU groups
	827
	368
	726
	219
	2140


44% of the followed population has only 1 GEN. In average, the GEGs in this population have 2 GENs. They result into 63000 truncated enterprises (including 8000 enterprises outside Europe). 

	size of the TENs
	1 LEU
	2 LEUs
	3 LEUs
	4 LEUs
	5 LEUs +
	Total

	EU TENs of EU GEG
	58.5%
	14.9%
	7.0%
	4.2%
	15.5%
	100%

	EU TENs of non-EU GEG
	57.8%
	17.6%
	8.0%
	4.4%
	12.2%
	100%

	Non-EU TENs of EU GEG
	78.4%
	12.6%
	4.0%
	2.1%
	2.9%
	100%

	Total
	60.9%
	15.4%
	6.9%
	4.0%
	12.8%
	100%


58% of the European truncated enterprises are composed of one legal unit and 16% of two legal units. Automatic procedures can be applied at the national level to compile business statistics based on these simple truncated enterprises. 

In addition, the truncated parts of the targeted GEGs are less diversified than the group as a whole. The following table compares the indicator of multi-activity of the GEGs with the one of the countries where the GEGs are active.

	
	Exclusive (100%)
	Mono-active
	Quasi-mono active
	Bi-active
	Tri-active
	multi-active

	Global indicator
	24%
	15%
	43%
	13%
	4%

	Country level indicator
	
	
	
	
	
	

	EU countries of EU GEG
	46%
	8%
	11%
	11%
	3%
	1%

	EU countries of non-EU GEG
	57%
	10%
	11%
	16%
	4%
	1%

	Non-EU countries of EU GEG
	55%
	3%
	34%
	7%
	1%
	0%


The truncated parts of the GEGs are more often mono-active and even in 50% of the cases they are exclusively dedicated to one activity. At the micro-level, in 96% of the cases, the country indicators show a lower diversification than the global indicator. For the 4% remaining (~2000 couples GEG*country), the number of GEN may not be sufficient to describe the activities in the countries. These cases are tackled with creation of the additional GEN called “OTHERS”. 
These delineated enterprises will be now provided to the NSIs in order for them to test their relevance for national use. 
2.4. Is it better to automatically delineate enterprises rather than to do nothing?
The result of the automatic delineation of GENs and TENs for small groups shows a high homogeneity of the GEGs in the target population that validates the process of harmonising the characteristics of these groups across countries. For one group, the same methodology is used across all Europe. 

Application of the method benefits the consistency of both national and European statistics: at the national level, the enterprises defined can be automatically treated in the majority of cases (74%) according to methods that use available administrative data on the legal units. The enterprises belonging to global enterprise groups are treated in the same way as the domestic enterprises (parts of domestic groups). At the European level, the use of economic information at the global level allows for a more homogenous and consistent picture of business statistics. This is shown in the following chart. 

Chart1: Distribution of European enterprises per economic activities according to the employment

[image: image1]
The automatic delineation leads to the definition of enterprises that are closest to the economic reality. As one would expect, the weight of services (which are supporting activities internal to the group) decreases in the economy whereas the weight of the manufacturing industry increases. The impact of the change is in particular very important in financial services and real estate activities. These results have been confirmed by a study carried out in 2013 on the impact of the updates of the statistical units’ definition and operationalization[4].
Like for the groups that are manually profiled, the enterprises are characterised by their national NACE class and their size as well as by the NACE class and size of the group they contribute to. This allows for an economic analysis of the national activities within a wider perspective. 
Chart2: Distribution of the European enterprises by size


[image: image2]
This picture shows two important results: firstly the automatically designed truncated enterprises are bigger than what is currently reported as enterprises. Secondly a more global level of information is available, for economic analysis or policy purposes. In such a way the national enterprise can be qualified according to the size of the global enterprise or group they contribute to as they benefit from the support of this global structure. Thus, depending on the analysed topic, the global group as a whole may be the right level for analysis in addition to a pure national view. 
The automatic delineation also deals with non-European enterprises that are in the target of Outward FATS statistics. The estimated figures on TENs may be used by the OFATS statisticians to adjust their survey population and frame the results of their survey.
The risk of using enterprises that have been automatically delineated is that the global and truncated enterprises are defined at too high a level of detail in terms of NACE classification and that some activities performed are missed. This risk is quite low and represents only 4% of the couples GEG*country.  

3. The contribution of profiling to the interoperability: examples of sharing statistical services in the domain of enterprise definition  
3.1. What are statistical services and why to use them
The EGR and profiling are integrating tools insofar as they provide a single picture of global enterprise groups active in Europe and of their enterprises. In so far, they contribute to the consistency of business statistics in the EU. However, as they don’t cover the complete field of business statistics, there is further room for improving consistency. As another important aspect of the ESBRs project, interoperability of business registers (national and international) and the use of the statistical services addresses this concern. 

According to the guidelines for describing statistical services definitions [3], “A service is a representation of a real world business activity with a specified outcome. It is self-contained and can be reused by a number of business processes (either within or across statistical organizations).”  “It enables collaboration in developing and using Statistical Services which will allow statistical organizations to create flexible business processes and systems for statistical production more easily. The architecture is based on an architectural style called Service Oriented Architecture (SOA). This style focuses on Services (or Statistical Services in this case). It allows to “perform a task in the statistical production process”. 
In practice, a shared statistical service is an identified generic functionality representing a business function that can be used by different NSIs inside the NSIs business process to produce statistics on a given topic. Identification of generic functionality can for example take place on the level of an NSI, as a result of cooperation between NSIs or at Eurostat level. A statistical service can be made available to NSIs by exposing it in a Service Oriented Architecture (SOA) being accessible via standardised interfaces. Alternatively, a NSI might replicate the service and integrate it into its business process. 

On the one hand, statistical services allow sharing best practices across European countries and contribute to the overall efficiency of the European Statistical System. On the other hand, they contribute to a better consistency of statistics by standardising the methods to produce statistics across European countries. 
3.2. Examples of statistical services that could be shared across NSIs for the delineation of statistical units:
As the NSIs and Eurostat are discussing an updated definition of the statistical unit “enterprise”, one of the major changes in this definition is to provide NSIs with operational rules and tools to implement this definition in their own system of business statistics. The population of the enterprises can be split into three categories: the enterprises that correspond to a single independent legal unit, for which the current methods apply, the complex enterprises that are part of a group (domestic or multinational) which require a manual treatment and eventually the collection of specific data from the group and the simple enterprises part of a group that can be treated automatically. 
For these latter, functionalities for helping the NSIs to delineate the simple enterprises and to compile statistics for them have been developed
 and could fulfil the criteria for becoming shared statistical services.  
· The first business function which might be evolving towards a shared service is aimed to automatically delineate simple enterprises. The method will apply for simple domestic groups to be considered as one enterprise and to the simple truncated enterprises that belong to a GEG. The proposed method is a mix of European methodology developed for delineating the TEN in the small GEG and of a methodology to delineate in the population of small domestic enterprise groups those which could be treated as one enterprise. The functionality consists in a list of criteria (number of legal units, size of the entity in terms of employment, NACE code of the legal units included,..) that will be tested in 2014.
· The second identified business function aims to automatically compile statistics on the simple enterprises delineated according to the first service. The methodology covers all the potential cases of small enterprises that could occur (of 2 or 3 legal units, depending of the activity of each legal unit) and proposes a specific consolidation treatment for each of them. It makes the assumption that accounting data are available for each legal unit part of the enterprise. This functionality is also under testing with the European Statistical System. 
3.3. The benefits of such an approach
The use of the EGR and of the profiling methodology will make data on enterprises belonging to global enterprise groups more consistent across Europe as the enterprises will be defined centrally and statistics consistently compiled. However, they concern only a small minority of cases (that have a big impact on the economy) while the vast majority of enterprises remain to be treated automatically (their economic impact is lower). For these small enterprises (both domestic and national) belonging to a group, statistical services can be used to define them and to compute statistics on them in a harmonised manner. In such a way, the consistency is increased not only between European countries, but also within a country as domestic groups are treated in the same way as multinational groups. 

Using a statistical service approach in the delineation and – possibly – the compilation of data on the enterprise is also expected to increase the overall efficiency of producing business statistics because not all countries need to develop their own method. The future statistical services only need to be either connected to or integrated into the NSI’s existing business process. 
4. Conclusion 
Several activities are currently going on in Europe which aim at facilitating the delineation of the national enterprises used in business statistics. Some of them are performed at the national level only (for domestic groups) and some of them at the European level, in coordination with Eurostat (for global groups). All these initiatives have common points that can be coordinated through the use of statistical services. In 2014, the functionalities that have been defined in 2013 will be systematically tested by NSIs, not only on their domestic groups, but also on the truncated enterprises parts of global groups that have been automatically delineated. The use of these automatically defined enterprises for OFATS purposes will be analysed in-depth.
The ultimate goal of these initiatives is to define enterprises in a more consistent way across Europe without overburdening the European Statistical System.
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� Profiling is a methodology intended to delineate the enterprises in the groups by analysing their legal, operational and accounting structure.  European profiling proceeds according to a top-down approach defining first the enterprises at the global level of the group and then their national parts (called truncated enterprises). Intensive profiling consists in a desk analysis and a contact with the group which will confirm the desk analysis and provide relevant information. Light profiling is limited to the desk analysis, including the analysis of the documents made publicly available by the group (annual reports, for example). 


� The current works on statistical units propose to define an enterprise as “an organisational unit which has a sufficient degree of autonomy in decision-making and sells in its own will goods and services to a third party. It can be constituted by one legal unit, a combination of legal units or of parts of legal units.”


� The enterprises are defined according to a top-down approach: the global enterprises (GEN) are defined regardless of the geographical dimension. The truncated enterprises (TEN) are the national parts of the GENs.   


� The only activity taken into account is the one performed in the EU because it is the only one for which information is reliable. 


� These support activities are the one present in at least 80% of the GEG and representing, in each GEG, less than 10% of the total EU GEG employment. 28 activities are removed : computer programming and consultancy ('6201', '6202' ,'6209' ,'6311), financial holding ('6420' ,'6499' ,'6492'), engineering and R&D ('7112', '7219'), wholesale ('4669', '4649', '4690', '4618', '4614'), financial services ('6619',  '6612'), head offices ('7010', '7022'), retail trade ('4778'), business support activities ('8299'), accounting ('6920'), advertising ('7311'), real estate ('6832','6820','6810'), renting and leasing of machinery ('7739').
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