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Letter to the Editor

On Statistical Unit Errors in Business Statistics

Official business statistics are crucial for decision makers, but what is actually meant by
a “business” has been debated in the statistical community for decades. Economic data
can be based on many different unit types, such as legal or fiscal units in administrative
data, and different kinds of reporting units in the case of primary data collection. The
choice of the targeted business unit type is a cornerstone decision that determines the
outcome of business statistics. However, despite the fundamental importance of business
units in business statistics, traditionally, there has been little statistical theory and
methodological guidance available regarding the prevention and treatment of errors
associated with the business units. To improve the situation, we believe methodologists
need to become fully aware of the nature of unit errors and their potential consequences.
The aim of this letter is three-fold: (i) to summarise the core aspects of the unit error and
the associated unit problem, (ii) to stimulate the discussions to clarify and improve our
understanding of the system of statistical units, which is needed for the production of
National Accounts and various relevant national and international business and economic
statistics, and (iii) to call for a general approach to the unit problem in business statistics,
including the development of necessary statistical methodology for evaluating and treating
unit errors from a total survey error perspective.

1. Some Background and Recent Initiatives

Business statistics refer to populations of businesses, but the notion of “business”, and its
measurement, are not clear-cut. In fact, several business concepts, so-called (types of)
statistical units, are used in business statistics. As the application of statistical units
determines the outcome of business statistics, this subject has been discussed by the
international statistical community for many years now. Several efforts to harmonise
concepts and measurement have been undertaken. In the European Statistical System
(ESS), this has resulted in the adoption of a regulation on statistical units (EEC 1993).
There are good reasons for wanting to apply various unit concepts in business statistics.
However, there are also several types of errors associated with the definition and
measurement of units. These errors, henceforth broadly called unit errors, are important.
Despite the attention that the international statistical community has given to the subject of
statistical units, statistical methodology has thus far been lagging in providing theory and
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methodological guidance on the treatment of business units in the production and use of
business statistics.

The international statistical community clearly does not consider the issue of statistical
units solved. Within the ESS, the Business Statistics Directors Groups (BSDG) and the
Directors of Macroeconomic Statistics (DMES) have called for a fundamental discussion
on statistical units in its Notice of Intention (Eurostat 2015). In 2016, this call was
supported at the Fifth International Conference on Establishment Surveys (ICES V) in
Geneva, Switzerland in a keynote speech by Head of National Accounts at OECD Van de
Ven (2018) and also at an invited session called “The future of statistical units”, in which
the relationship between statistical units used in business statistics on the one hand and
National Accounts on the other, was an important topic (Struijs 2016). Subsequently, the
United Nations Statistics Division created the Intersecretariat Working Group on National
Accounts (ISWGNA) Task Force on Statistical Units in the National Accounts, which is
chaired by Peter van de Ven. This topic is also discussed at the level of National Statistical
Institutes (Sturm 2015).

2. Administrative vs. Statistical Business Units

There is a distinction between administrative and statistical business units. Administrative
units are created for administrative purposes outside the statistical system. For instance,
legal units (LeU) are a type of administrative units that one would find in every country
(although the definition varies between countries). Another example is tax units, which
exist in some countries, that are created for taxation purposes and do not necessarily
coincide with the legal units. Administrative business units are generally maintained by
external owners and imported to the statistical system more or less frequently. They are
also the starting points for creating and maintaining statistical business units.

Statistical business units are created within the statistical system for the purpose of
producing statistics. Typically, intrinsic relationships between statistical units are inferred
and articulated in terms of a classification, or a model of units. For example, for business
statistics purposes, the current Eurostat set of statistical units (EEC 1993) comprises the
unit types enterprise group (EG), enterprise (ENT), local unit (LoU), kind of activity unit
(KAU), and local kind of activity unit (LKAU) (see Figure 1). Or, as another example, the
Institutional Unit, which is closely related to the ENT, may be subdivided into units of
homogeneous production (UHP) for the purpose of National Accounts, where the UHPs
are not the same unit type as the KAUs. The different types of units are depicted with their
one-to-many or many-to-many relationships in Figure 1.

3. Needs and Challenges Regarding Statistical Units

The creation of statistical units is necessary because administrative units do not exist for
statistical purposes nor are they seen as being able to fully meet the needs of users of
statistics. For instance, many economic theories are based on the assumption that business
units possess a level of autonomy in decision-making. In contrast, LeU administrative
units entail legal (or fiscal) accountability, the structure of which does not necessarily
coincide with that of business decision-making.
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Fig. 1. A system of statistical units (ESS Task Force on Statistical Units, 2014).

Ideally, the system of statistical units should mirror, as well as possible business data
availability, so as to improve data collection. For instance, the EG and ENT have been
designed to capture the business management, operation and accounting structure better
than the LeU. However, in practice, this is not always achieved. Some of the lower-level
statistical unit types, in particular, may present challenges to businesses’ own
understanding of reality. For example, the business may find it difficult to extract the
required data (e.g., sales, purchases, or profit) for the LKAU, in which case they may
deliver data that refer to a proxy unit (e.g., LeU) instead.

In the Survey Methodology framework, which is based on sampling theory, one
distinguishes between the study unit (of the target population), the sampling unit, the
reporting unit (i.e., the entity within a business that is expected to actually deliver the required
data), and others. The system of statistical units, which has been developed to fit business
statistics and National Accounts, is based on economic theory. The survey methodology
approach and the economic theory approach result in unit types that do not fully align with
each other, in the sense that there does not always exist a many-to-one mapping from a type of
unit under one approach to another type of unit under the other approach. Moreover,
administrative units are relevant with respect to survey compliance, or the reduction of
response burden and survey cost by the increasing uptake of administrative data.
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4. Unit Error and Unit Problem

The choice of the business unit type is a cornerstone decision in the design and operation
management for a statistical product. Recognising its importance, we are highlighting here
the concept of the “unit error”. Unit error refers to errors in the statistical output that are
caused by discrepancies in identification, characterisation and delineation of the relevant
statistical units and the relationships between them. In addition, by the term °
problem” we refer to the challenges and obstacles to our understanding of the unit error
and our efforts to deal with it. The unit problem may be related to the practices of
generating the business statistical products, the design of relevant statistical processes, as
well as the conceptualisation of the system of statistical units.

‘unit

5. Generic Situations for Unit Errors

Unit errors can be appreciated in terms of discrepancies between “what one aims to
obtain” and “what one obtains”. Below are some generic situations where these
discrepancies arise.

1. There is observation error in the obtained data, such as when a value is missing or
misreported. The discrepancy is between the results based on the true data and the
erroneous data. For example, the administrative record shows that an LeU is active in
the economic sector “12345”, whereas it is in fact active in the sector “21345. More
on various kinds of observation errors is found in Section 6.

2. Implementation error may be the case with respect to the relevant regulation or
statistical unit model (e.g., the one in Figure 1). The discrepancy is between the
results from correct and incorrect implementation. For instance, the legal framework
for statistical business registers may be misinterpreted, or it may not cover the extra
complications in a given country (e.g., existence of tax units in addition to LeUs),
and so on.

3. There may exist inconsistencies and shortcomings in the statistical unit model or
relevant regulation, which we refer to as the definition error. The discrepancy is
between the results with and without such inconsistencies. For example, the unit
model depicted in Figure 1 does not include the means to guarantee that one obtains
the same ENTs directly from the LeUs or indirectly via the EGs. In another example,
the definition actually allows an LoU to have activity in different locations (towns).

4. There is ultimately the discrepancy between the ideally delineated units under a
consistent unit model and the units that the users need or expect for their purposes.
For instance, Brion et al. (2014) have documented such discrepancies between the
actual business demography of small and medium-sized enterprises (SMEs) in
France, which is based on the LeUs, and the user expectation of business
demography based on autonomous units like the ENTs. One may refer to this as the
conceptualisation error. As long as there is a (non-negligible) conceptual
mismatch, improving the implementation of the existing relevant regulatory
framework cannot overcome the unit error in statistical products. More discussions
are given in the Village Bakery example below.
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6. More on Observation Error

Leaving aside the implementation (including derivation rules), definition and
conceptualisation errors for the moment, Van Delden (2017) documents many types of
observation error. To start with, profiling is the activity to manually delineate large or
complex businesses, for instance ones that operate globally. Erroneous statistical units
resulting from profiling tend to have a large impact on the output.

Next, the data required by definition may be missing or simply unavailable. For example,
turnover of the Value Added Tax (VAT) units may need to be transformed to that of ENTs,
where the two unit types have many-to-many relationships. Or, consolidation is needed to
exclude internal flows from the values reported by LoUs that all belong to the same ENT, see
Haag (2018). (De-consolidation is the opposite situation.) Or, the quarterly total from an
administrative source may need to be apportioned to monthly totals required by the survey.

Finally, the observed values may themselves be erroneous, which can cause various
issues. For instance, the units may be identified by key variables such as “name”, “postal
code”, and “phone number” and errors in their values (e.g., misspellings) may cause the
units to be wrongly identified. For classification of a statistical unit that consists of
multiple LeUs, one usually selects the main category (e.g., NACE code), which may be
affected by the errors in relevant data. There may be linkage errors between an enumerated
set of units and other data sets that contain information about the relations between these
units. The information on the relationship between units may be mistaken, for example
unit A has 70% of the shares (level of ownership) in unit B, whereas it should be 50%.
Almost all the data available for the operations above may be subjected to delays in
reporting or updating. (Sometimes, it is not known which time the available data refers to.)
For instance, the information on the change of ownership may be delayed, or the values of
identification variables may be outdated (old ID values are reported).

7. More on Conceptualisation Error: An Example of the Village Bakery

In reality, the target statistical units often need to be “created”, which ultimately raises the
issue of potential conceptualisation error. Let us illustrate this with a “small” example.

A bakery in a village, a family business, is organised as two LeUs, one for the
operational business (producing and selling baked products) and one for the real estate
(building). The reason for this arrangement is to reduce risk and have something set aside
for inheritance (not subject to business liabilities, etc., and good for tax reasons). This
bakery is, in fact, also a small supermarket. In any case, the statistics authority views this
business as a single ENT, based on autonomy in decision-making.

The baker and his wife work daily in the bakery and shop. The wife is officially employed;
the baker is the owner and manager. His sister does bookkeeping and administration for him
(as well as for her husband, the baker’s brother-in-law), which she is paid for, but not as an
employee. Occasionally (mainly weekends and evenings), their son helps in the shop or runs
errands (e.g., transport to or from the shop). He is not formally employed, as he is a secondary
school pupil. In deciding what products to bake, the baker takes into consideration the
production of his brother-in-law, who is a farmer; in turn, the brother-in-law takes the needs of
the baker into account when deciding on next season’s crops. In short, they coordinate their
business activities, in addition to the engagement of the baker’s sister.



578 Journal of Official Statistics

Their work is done by four persons, though not all of them full-time; the location is the
real estate (a section of the family home); the capital comes from running the business,
plus some years ago, the baker borrowed money from a bank to modernise his production
line, which he is now repaying; the raw material input (flour) comes mainly from the
brother-in-law; the retail products come mainly from other local producers, plus some
selected distributors; energy comes in part from the local wind farm, and in part from the
main electricity network; the bakery does not produce any significant waste.

Some questions related to the conceptualisation difficulty are the following. How many
business units are there? Two in the legal framework, but one in the statistical framework,
which will give different results when producing business demography. Is there a
sufficient level of autonomy in the baker’s decision-making? If not, how can one obtain the
necessary information about the joint decision-making of the baker and his brother-in-
law? Which economic activity applies to the village bakery? Granted only one activity per
unit, the activities may be baking (bakery) and renting business space (part of the real
estate) in the LeU framework, or only baking in the ENT framework. The use of business
space activity is not visible in the ENT framework, whereas the retail activity is not visible
in either framework, even though it is also value-adding from an economic point of view.
Theoretically speaking, should there be 1, 2, 3, or 4 employees listed? Will there be data
available to calculate the full-time equivalents?

Moreover, in the broader context, a business generally has a number of relevant
properties: location (building), equipment, human workforce, material input, energy input,
capital input, output (e.g., product, and service), and waste. Variations that result from
some of these being missing in a particular adopted framework can lead to comparability
and coherence problems in statistics at the macro-level. Not to mention the other aspects
that may be of interest, including factory-less production (no location); owning versus not
owning (i.e., renting) the location; outsourcing of work; etc.

8. Dealing with the Unit Problem Under the Total Survey Error Framework

We believe that the unit error should be included and recognised in the Total Survey Error
(TSE) framework, alongside the other types of error, such as sampling error, nonresponse
error, measurement error, and so on. In other words, while it is important and helpful to try
to reduce the unit errors in individual data, it is necessary to approach the unit problem
from a more general perspective. It is clear that, in light of the various situations that can
lead to unit error, a single-minded focus on the operational aspects of the statistical process
will have little effect regarding the conceptualisation and definition errors, and only
limited and potentially biasing effects on the observation error.

The effects of the actual unit errors in the collected data, their treatment in data
processing and adjustment in statistical estimation need to be understood and articulated
under the TSE framework. In terms of data collection and integration, the unit error is
rooted in the representation side of TSE framework (Groves et al. 2004; Zhang 2012).
However, the different situations of discrepancy that can cause the unit error are
interrelated, so that it is important to keep such “interactions” in mind when dealing with
the unit problem. Moreover, the unit error will also affect measurement errors and
relevance errors on the measurement side of the TSE framework, whereas the causes of



Van Delden et al.: Letter to the Editor 579

potential errors on the measurement side (e.g., data availability) can also affect one’s
approach to the unit problem.

9. Evaluation of the Unit Error Through User Value Criteria

Given the lack of established methodology, and the complexity of the unit problem, we
believe it will be very helpful to increase our efforts regarding the assessment and
documentation of the business unit errors within the international statistical community
in order to accumulate and systematically categorise the relevant empirical evidence.
Regardless of one’s approach to the unit problem, the effects of the unit error that remain
in the statistical output can be evaluated with respect to the User Value Criteria, including
the so-called quality dimensions, namely, relevance, coherence, comparability, accuracy,
timeliness, cost and response burden (Eurostat 2011). All the types of generic unit errors
do not affect these aspects to the same extent. For instance, relevance (e.g., output that
makes sense to users) seems ultimately rooted in the conceptualisation of the system of
statistical units, whereas accuracy (e.g., avoiding bias of various causes) may be more
directly related to the observation errors. Hopefully, once the various effects of unit errors
have been systematically and amply assessed and documented, one can move on to reform
the system of statistical units and the associated regulatory model to develop and
implement appropriate methodology in the production and use of business statistics.
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