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INTRODUCTION

1. This paper describes amodd of the structure and activities of businesses together with its main
applications. The mode has been developed as part of the European research project CLAMOUR
(CLASssfications, MOdelling and Utilities Research), which belongs to the 5" Framework Programme.
The contents of CLAMOUR as awholeis described by David Knight in another paper for this
conference [1].

2. The purpose of the modd isto provide a systemetic, unambiguous description of the way
businesses are structured, together with their activities. The description has to be detailed enough to
alow two main gpplications.

* Prepared by Peter Struijs, Jacobiene van der Hoeven and Bert Kroese, Statistics
Netherlands.
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The definition of gatigticd unitsin terms of the modd. If data are collected on the basis of the
modd, datistica units can be derived by applying appropriate dgorithms. Asaminimum, the
modd is meant to support the Satistical units defined in the Regulation on Satitical Units[2],
but certain additiond types of datistical units can dso be defined in terms of the modd.

The specification of the classfication system for the economic activities of the datidtica unitsin
terms of the model. If data are collected on the basis of the model, the statistica units can be
coded according to the classfication aswell. As a minimum, the modd is meant to support
NACE Rev.1, but only for avery smal range of economic activities. However, certain
additiond types of activity classfications can aso be defined in terms of the model. Designing a
new or updating an existing classfication system for economic activities can adso be done by
reference to the modd.

3. The mode has to fulfil two main requirements. Firs, it has to reflect the needs of the users of
datistica data concerning satistical units and activity classfications. In order to find out what these
needs are, alarge user needs survey has been included in CLAMOUR. The results have been an
important input to the development of the modd. The second requirement is that data collection based
on the modd must be feasible. This does not only mean that the respondents must be capable of
providing the data, but aso that the respondent burden must remain reasonable. In order to test the
obtainability of information from businesses, Statistics Netherlands has developed a questionnaire, caled
the Data Providers Questionnaire or DPQ. Details on the user needs survey and the DPQ can dso be
found in [1].

4, The two requirements work in opposite directions. Taking into account the user needs would
result in an eaborate model, whereas data obtainability points in the direction of arather smple modd.
In order to do justice to both requirements, the model has been designed in two stages. a
comprehensive model has been developed based on the user needs, and asmplified modd derived
from the comprehensve mode by taking into account the limitations of data collection. The relaionship
between the user needs, the data collection, the modd and its uses is shown in Figure 1.

[Figure 1]
THE MODEL
5. The modd developed in CLAMOUR isadatic modd. It isnot aimed at following changesin
the structure and activities of businesses through time. By necessity both the comprehensive and the
amplified mode include three parts.

A part covering information to be collected (potentidly).

A part comprising other available information.
A part representing the statistica units.
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6. Thefirg part concerns information on the structure and activities of businesses to be collected
and used for the derivation of gatistical units and classifications. The main data needs on structural
aspects refer to the organisation structure and the accounting structure of businesses, together with the
locations where activities are carried out, because these are key dementsin the definition of satistical
units. In addition, elementary data are needed on the activities carried out by the organisationd units and
a the different locations, dlowing the classfication of the various Satigtica units.

7. The second part is a consequence of the need to use as much as possible data that are available
from adminidrative sources. These data mainly concern legd units and links between them, in particular
ownership. In view of differences between the adminigrative systems of countries, the mode has been
kept fairly basic in this repect. Data on legd units are relevant in severa respects. Firdt, the main
datigtica unit, the enterprise, is defined in terms of these units. Second, when deriving Satidtical units
from collected and adminidrative data, the universe within which the units are to be derived hasto be
specified. One of the waysto do thisis by reference to the set of legd units that are part of the same
enterprise group.

8. Thethird part concerns the units that have to be derived from the data from the first two parts.
The main gatigticd unitsto be represented are those defined in the Regulation on Statistical Units. So far
these are the only ones that have been modelled. However, the definitions in the Regulation are not
aways specific enough for the purposes of the model, so sometimes choices have to be made as to the
interpretation of the units. Alternatively, different interpretations of a unit may be trandated into different
agorithmsfor deriving the unit. In addition, an andys's of the user needs may reved the need for new
types of units supplementing the set of units defined in the Regulation.

0. The comprehensive modd is shown in Figure 2 as an ER (entity-relationship) model. The three
parts are linked at the top by the Enterprise Group (EG), which ddlinestes the universe”. The entities
defined for collection purposes are the organisationd unit (OU), the OU’ slocd parts (LOUs), the OU’s
activity parts (KOUSs), the cross-section of the LOU and the KOU (LKOU), and the accounting unit
(AU). Other entities do not need explaining, except for the so-called Building Block (BB), which links
the three parts a the bottom of the figure. This entity isthe smalest one of the modd and isthe cross-
section of the smallest potentia collection entity, the LKOU, and the legdl unit. It is homogeneousin
respect of activity, of organisation (i.e. belongs to only one OU), of location, of bookkeeping system,
and of legd organisation (i.e. belongsto only one legd unit). As aconsequence, dl datigtica units can
be expressed as a combination of BBs.

[Figure 2]

10.  Theattributes of the entities are not shown in Figure 2, but they include awide range of items,
needed for the derivation of datistical units as well asther activity codes. Important attributes for the
OU are vaiablesindicating its degree of autonomy in respect of decisions concerning the production
process, and variables describing its economic activity at adetailed level, such asinputs, outputs, type
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of process, origin of the inputs and destination of the outputs. The attributes of the AU specify what
types of variables are recorded in its bookkeeping system. Differencesin variables recorded result in
different AUs.

11.  TheER modd of the amplified versonisfarly smilar to the comprehensive modd, the main
difference being the levd of detall of the attributes. In particular the attributes specifying the degree of
autonomy of the OU and those specifying the bookkeeping variables have been compressed.

THE USE OF THE MODEL FOR STATISTICAL UNITS

12. If data are collected in accordance with the model and supplemented by adminidirative data on
thelega unit structure, the modd can be used for the derivation of gatistical units. For this purpose, a
set of dgorithms has been developed. The agorithms take as inputs the collected and administrative
data as defined in the mode, and have specific Satistical units as output. The inputs comprise the
entities, their attributes, and the links between the entities. However, it should be noted that in practice
not dl information defined in the modd may be available, not even for the smplified modd. For
ingtance, a breakdown of the OU by activity may not always be feasible.

13.  Thefirgt dgorithm to be applied is the dgorithm for the enterprise group, because it definesthe
universe. This agorithm makes use of information on ownership relaions between legd unitsas an
gpproximation for control. The other dgorithms have to be applied in a certain order, because some
types of satisticd units are defined in terms of other satistical units. The KAU, for example, is defined
in terms of the enterprise.

14.  Asanilludration, the dgorithm of the enterprise works roughly asfollows. The enterpriseis
defined in the Regulation as “the smdlest combination of legd unitsthet is an organisationa unit
producing goods or services, which benefits from a certain degree of autonomy in decision-making,
especidly for the dlocation of its current resources’. The dgorithm starts with a top-down examination
of the organisation structure of an enterprise group, establishing what are the smalest OUsthat are
autonomous in the sense of the enterprise definition. Thisin turn is derived from the list of autonomy
attributes of the OUs. When the appropriate level has been found, the relationship with lega unitsis
examined in order to check that the OU congsts of one or more (whole) lega units. If not, the next
higher level is checked, and so on. The dgorithm includes a provison for Stuations where ancillary
activities are shared by severd enterprises.

15.  Thework on dgorithms so far has shown that afair amount of interpretation of the definitions of
datidtica unitsis required. For instance, the expresson “a certain degree of autonomy in decison-
making” in the definition of the enterprise lacks precison. But assumptions are dso inherent to the

mode itself. One of the assumptions put into the mode, for example, is the requirement that OUs form a
drict hierarchy.
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THE USE OF THE MODEL FOR CLASSIFICATIONS

16.  Inthe previous chapters we explained how businesses can be described in terms of the mode!
and datigtical units derived. Using the information included in the modd description of these objects, we
can classfy them according to existing activity classification systems such as NACE Rev.1 (and nationd
extensons). In addition, we can dso use the mode to design and maintain dternative activity
classfications. However, the modd itself does not prescribe the choice of classfications, the sysemsto
be used and built ultimately depend on the user needs.

Classification of a statistical unit according to NACE Rev.1

17. Once adatigticd unit is described in terms of the mode, i.e. a combination of BBsincluding
their atribute vaues, we can automaticaly classfy this unit according to a given activity cdassfication
sysem. To illugrate this, we briefly describe the agorithm to derive the NACE Rev.1 code of agiven
gatigtica unit.

18. First, combinations of BBs belonging to the unit are formed in order to describe overdl
processes instead of separate activities at the most ementary leved (see dso [3]). Starting with the
market-oriented BBs of the unit the product flows between BBs are traced (using the known destination
and origin of the product flow of BBS). Then the vaues of the attributes of BB-combinations, such as
input products, process and output products, are determined. Using alook-up table with al possible
combinations of attribute values, designed and maintained for this purpose, the corresponding NACE
code can be obtained. In order to bundle similar processes, BB-combinations with the same NACE
code are put together. As the NACE dlassification includes afew “combination classes’?, these cases
are identified, resulting in further bundling where appropriate. Findly, in order to determine the principa
activity of the satistical unit we follow the so-caled top down method as laid down in the Introduction
to NACE Rev.1. The information needed to determine (an gpproximation of) the value added of
activitiesisincluded in the modd description of the BBs, i.e. employment and turnover.

Design and maintenance of classification systems

19. Therearevarious criteriato ddineate and order classes of activity classfications, such as output
products, input products and processes. The needs of users with respect to these criteria are diverse
and can even be conflicting. Therefore, different activity classfications may be required, each of them to
be expressed in terms of the model. However, considering the need for coherence and standardisation,
aset of mutudly related activity classifications might be asolution. This hasto be donein such away
that individual classes do not get too smdl, since thiswould lead to problems with mass and/or
disclosure.

20.  There are various methods to design hierarchica structures, for instance, by means of cluster
andysis or an association criterion. An important aspect of the obtained classfication sysemsisthe
heterogeneity within and “distances’ between classes. Measurement standards can be developed and
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expressed in terms of the modd. Thisimplies that the mode can be used in the measurement of the
quality of different classification sysems.

CONCLUSIONS
21.  Inthe preceding chapters three main uses of the modd were described:

Use as the basis for defining Satistical units.
Use asthe basis for defining classes, classfication rules and homogeneity measures.
Use asatool for desgning classfication syslems and updeting them.

22.  These uses may be the most obvious ones, but much more is conceivable:

Use asatoadl for quaity management. The measurement of the qudity of classfications, both in
aoplication and design, is notorioudy difficult, and the same istrue in respect of Satistica units.
The model makesit possble to define precise quality measures.

Use for comparison and harmonisation of statistical units and classfications. If different countries
express their definitions and practicesin terms of the model, the differences can be identified
and possibly quantified. If harmonised definitions of units and classes are specified in terms of
the modd, the European satistical standards would gain in precision, thereby fostering
harmonisation.

Use asaframework for integrating adminidrative datain statistica data collection sysems. At a
national level the modd, or anationa variant, can be used to compare and harmonise the data
that are collected by different agencies, possbly resulting in nationd data collection strategies.

23. It is cdear that the mode has a high potentid, but implementing the modd will not be easy. In the
second haf of 2001 the modd will be tested on the basis of data collected by means of the DPQ. The
data collection will be very limited, both in respect of quantity and types of busnesses and activities
covered. However, the generd feagihility of the data collection and the applicability of the dgorithms for
the gtatigtica units and coding will be clear by the end of the year. If the results are postive, it will be up
to Eurogtat and the NSIsto redlise the full potentid of the approach in the coming years.
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NOTES

A UML verson is currently being developed.
% This unit is also listed in the Regulation on Satistical Units. In the modd it plays adud role.
® Examples are (8) mixed farming (01.3) next to growing of crops (01.1) and farming of animals (01.2)

and (b) hotds with restaurants (55.11) next to hotels without restaurants (55.12) and restaurants
(55.30).



