ww

STATISTICS BRIEF
June 2014 - No. 18

1 	Definitions and 		
classification
3 	A framework for 		
measurement
3 	Estimations methods
applied by national 		
statistical offices
5 	National accounts 		
estimates of the nonobserved economy
Adjustment by type of 		
NOE
Adjustments by 		
institutional sector
Adjustments by industry

8

Conclusions

10 Annex: Macro-		
econometric methods
for estimating the NOE
12

Further reading

The Non-Observed Economy in the
System of National Accounts
by György Gyomai and Peter van de Ven
The need to measure the non-observed economy (NOE) is difficult to overstate.
A vast array of economic policy problems critically depend on measuring and
understanding the phenomena related to the NOE. Just to name the most prevalent:
the existence and size of the NOE matters for the analysis of economic growth,
employment and productivity; possible abuse of social insurance programmes;
and erosion of tax revenues. More generally, a large NOE is detrimental to the
trust in and integrity of public institutions, and may lead to a suboptimal design of
policies and institutions. However, measurement of the NOE is obviously inherently
difficult, and it is not just the unobserved nature of the activities that complicates
the task, but also the fact that different policy perspectives often warrant different
definitions and boundaries for the NOE.
This Statistics Brief presents a typology of NOE phenomena, discusses two
broad classes of methods to estimate the size of the NOE (methods applied in
the national accounts compilation versus macro-econometric methods), and
presents national accounts based NOE estimates obtained through a survey of
OECD countries in 2011-12.

Definitions and classifications
There exist several labels, definitions and classifications of the NOE. Sometimes
these labels are used interchangeably, on other occasions the same labels describe
very specific and nuanced aspects of the NOE. The terms hidden, grey, shadow,
informal and underground (just to name a few) can refer to the same concept, but,
depending on the context or the author, they can also refer to specific aspects
of the NOE. This Statistics Brief will adhere to the classification and definitions
used in the Measuring the Non-Observed Economy – a Handbook (OECD-IMFILO-CIS Stat, 2002).
According to the Handbook, the umbrella term for the non-observed economy
covers five major areas:
1. Underground production: activities that are productive and legal but are
deliberately concealed from public authorities to avoid payment of taxes or
compliance with regulations.

Organisation for Economic Co-operation and Development

2. Illegal production: productive activities that
generate goods and services forbidden by
law or that are unlawful when carried out by
unauthorised procedures.

criminal in nature and policymakers would like to
curb; underground production covers legal and
often desirable activities, where the policy aim
is to achieve compliance with regulations and
tax obligations without disturbing the production
process; and finally for informal sector production,
policymakers acknowledge that activities are small
scale and it would not necessarily be feasible to
bring them into the formal economy as the costs
associated would be overwhelming for both
enforcement and for entities carrying out these
activities.

3. Informal sector production: productive
activities conducted by unincorporated
enterprises in the household sector or other
units that are unregistered and/or less than
a specified size in terms of employment, and
that have some market production.
4. Production of households for own-final
use: productive activities that result in goods
or services consumed or capitalised by the
households that produced them.

However, the boundaries of the categories are
sometimes blurry and difficult to draw when one
attempts to operationalise them. For example, an
unlawful activity does not necessarily mean that
it is illegal (in an NOE sense): the categorisation of
an unlawful activity into illegal or underground from
an NOE perspective crucially depends on whether
the activity could be performed in a regulated and
legal manner (underground) or not (illegal). The
boundaries between underground production
and informal production can be even blurrier,
as it is difficult to identify the primary motive of
economic actors who chose to stay small scale
unincorporated producers – whether it is a lack
of know-how and resources or whether it is for

5. Statistical underground: defined as all
productive activities that should be accounted
for in basic data collection programmes
but are missed due to deficiencies in the
statistical system.
These five categories provide a segmentation
of the NOE problem that proves to be useful
from an analytical perspective, as they warrant
markedly different policy actions. For example,
illegal production relates to activities that are

Diagram 1. Eurostat tabular approach to exhaustiveness
Is the producer in scope of administrative collection or
an enterprise survey?

Yes
Is it correctly handled?

No
Is the producer administratively registered?

Yes
N4 - registered legal person
N5 - registered enterpreneur
not reached in the statistics

No
Obligation to register?

N1
Producer should have
registered, but it has not
(underground producer)

N2
Illegal Producer
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Yes
N6
Producer misreporting

N3
No obligation to register

2

No
N7
Deficiencies in the statistical
system (incorrect surveying
or survey handling)

reasons of avoiding registration, regulation and tax
payments. Moreover these boundaries may shift
as the economy develops or regulations change.

Disregarding the deficiencies in delineation and
the nuance differences in definition, N2 in itself
can be regarded as illegal production, N1 and N6
(and for certain policy perspectives parts of N7 –
tips, wages in kind) as underground production,
whereas the informal sector and own account
production is comprised of N3, N4 and N51. Finally,
other NOE elements in the statistical system are
accounted for in N7.

A framework for measurement
When measuring the NOE, national accounts
statisticians focus on taking into account all
productive activities, more specifically, on
measuring value added generated in the production
process exhaustively. This means that the value
added generated in the underground, illegal or
informal economy is also measured or imputed.
However, other measures of the breadth and
impact of the NOE – such as the number of entities
involved in the production, or the scale of tax
evasion for example – are not within the remits of
the national accounts, and hence are not readily
provided within the system of national accounts.

Estimation methods applied by national
statistical offices
The methods applied in the estimation of the
NOE, through the process of an exhaustive
measurement of productive activities are described
in general terms in the Handbook on Measuring
the Non‑observed Economy. More specific
knowledge on country practices can be derived
from two surveys (one conducted by the UNECE
in 2005-2006, and one by the OECD in 2011-12)2,
and indeed, often countries themselves disclose
their methods; for most European Union countries
through the Gross National Income (GNI) inventory3.
From these documents a more detailed picture of
the applied methods can be uncovered.

To facilitate measuring value added generated
in the NOE, Eurostat has developed a “Tabular
Approach to Exhaustiveness”, which provides
guidelines for data producers. This approach,
adopted by a large number of countries, helps to
systematically evaluate all potential sources of nonexhaustiveness. However, doing so, it reshuffles the
problem areas described in the previous section,
and partitions the NOE into 7 categories (N1-N7) as
shown in the decision tree in diagram 1. For a more
detailed description of these categories, reference
is made to Chapter 6. “The Informal Sector” of
Essential SNA: Building the Basics (Eurostat, 2013).

Exhaustiveness adjustments, and hence the
non‑observed economy estimates take place
at various stages of the integrated production
process of national accounts. First, data sources
with identifiable biases in reporting or scope are
corrected via imputations. For example, households
often underreport their tobacco consumption in
expenditure surveys, therefore consumption is
adjusted with estimates on the range of smokers
not admitting or underreporting their tobacco
consumption from special surveys. Moreover,
informed decisions are made in the selection of the
most reliable source when multiple data sources
are available for the same flows (administrative
information is evaluated against surveys or different
surveys against each other – such as enterprise
surveys vs. household surveys).

In the national accounts approach, the analytical use
and the cross-country comparability of the various
NOE types is a secondary goal, the primary goal
being the exhaustive measurement of productive
activities in the economy. For analytical purposes
a mapping between the analytical framework of
the Handbook and the N1-N7 categories of the
Tabular Approach is possible, although with some
margin of error and acknowledging that the legal
and institutional infrastructure may have an impact
on the N1-N7 allocations and ultimately on the
comparability of NOE categories across countries.

3
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Furthermore, upper bound estimates are used to
assess the maximum possible amount of NOE
activity for a given industrial activity or product
group based on a wide array of available data.
Typical domains include the construction sector,
hotels, restaurants and catering, sales of tobacco
and alcoholic beverages, and various services that
are often provided in the informal sector such as
childcare and domestic services. Special purpose
(targeted) surveys are carried out for areas where
the regular surveys provide little guidance, and
small scale models are built to indirectly estimate
areas where direct observation and measurement
is not feasible (typically smuggling, drug trafficking,
prostitution). These techniques can often provide
calibration information or evidence based
assumptions to generate upper bound estimates.

To complete the range of data confrontation
techniques, GDP is calculated from three different
approaches – production, income and expenditure
– and the figures arising from the different
approaches are evaluated against each other to
reach a unique GDP estimate.
In general, the discrepancy analysis is performed at
a disaggregated level, and the nature of adjustment
including its linkages to various NOE categories is
clearer. The methodological descriptions provided
by countries reveal that country practices in many
areas of adjusting for NOE are often quite similar.
Alas, despite similarities in the targeted activities
and the nature of the adjustments, the boundaries
of the N1-N7 exhaustiveness categories cannot be
clearly derived from publicly available information
and/or from the information provided in the 2012
OECD survey. Occasionally countries reported their
inability to relate to these categories, expressed
difficulties in disentangling other types of statistical
corrections (such as final balancing and data
validation) and exhaustiveness corrections.

Next, the supply and use tables are filled
with raw (or adjusted) data from surveys and
administrative sources in a disaggregated form,
usually tracking several hundred products and
industries. These tables provide the ideal vehicle
to identify discrepancies, as, in theory, the supply
(including imports) of each product has to match
its uses (including exports), and the output of each
industry has to match the sum of its intermediate
consumption and value added.

Countries also expressed that they cannot exactly
follow the specifications of the tabulation, and hence
the allocations they reported are approximate:
often allocations between N1 and N6, or between
N3, N4 and N5 proved to be difficult. Under these
circumstances, mapping N1-N7 to the analytical
categories of the Handbook may produce, not just
analytically more tractable, but also more stable
and comparable figures. However the delineation
between NOE adjustments and other statistical
adjustments in the production process remains
an issue even after such a mapping.

To fix the imbalances in the accounting identities,
statisticians use an iterative procedure, with the
first step being a thorough investigation of the
discrepancies. These discrepancies often lead
to identifiable patterns of underground, illegal
or informal activity and occasionally point out
statistical mistakes. For example, total output of
construction of dwellings can be inferred from
statistics on building permits, building construction
started and finalised. These, figures are usually
larger than the output reported by enterprises in the
construction sector. The missing output is allocated
partly to the construction sector’s non‑observed
economy production and partly to the household
sector as private residential construction. Whenever
the source of discrepancies is not trivial, models
are built for a plausible allocation of missing
components in the supply and use matrices.
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For N2, several countries reported experimental
figures (not yet included in the published national
accounts aggregates, although they are often
partially covered, as illegal activities may hide
under the cover of legal businesses). Countries
expressed an intent of including these (or further
refined) estimates in the national accounts at the
time they implement the 2008 System of National
Accounts (SNA), which for the majority of OECD
countries is by the year 2014.

4

National accounts estimates of the nonobserved economy

of 6-8 years. Where multiple values were given in
the UNECE report – the upper estimates, or the
output approach estimates were taken. Note, for
all figures presented here, data for Canada are
upper bound estimates of NOE not already (fully)
included in the official GDP (which may impact on
cross country comparability).

This section presents the national accounts
estimates of the NOE. The numbers are sourced
from the two surveys referred to above: the UNECE
survey of 2005-06 providing overall NOE data for
years between 1995 and 2003 (depending on
the country), and the OECD survey in 2011-12
with overall NOE data and exhaustiveness type
breakdown for the years between 2005 and 2009
(depending on the country, most of them covering
either 2008 or 2009). Timeliness is an issue for
NOE estimates in national accounts. They are often
available only 3-5 years after the reference period,
at the time that the final and substantially more
detailed annual estimates for national accounts
are compiled and published.

Figure 1 shows that the range of estimates is broadly
the same between the two surveys, and country
estimates do not show substantial variations as a
share of GDP over time. The Northern-European
and Anglo-Saxon economies have relatively
low levels of NOE adjustments (1-5 percentage
points), a number of other “older” European Union
(EU) economies and Israel have adjustments in
the mid-range (5-8 percentage points), whereas
Italy, Mexico and Eastern-European countries
have considerably higher NOE adjustments (9-16
percentage points)2.

In total, 19 countries have provided breakdowns of
the NOE in the OECD survey; 15 countries provided
a breakdown by institutional sector, 17 countries
provided a breakdown by industry, and 17 also
provided estimates by type of NOE. The overall
results for the size of the NOE in the OECD survey
can be compared with the results reported in the
2008 UNECE publication: Non-Observed Economy
in National Accounts – Survey of Country Practices.
Ten countries are covered in both surveys, allowing
for a comparison of NOE adjustments over a period

Adjustments by type of NOE
Although overall figures for the size of the NOE
are fairly stable, a comparison made between the
allocations to the various NOE types reported in
the UNECE and the OECD surveys reveals that for
several countries the allocations have changed
over the last decade.

Figure 1. NOE adjustments as a percentage of GDP in the UNECE 2005 survey and
the OECD 2012 survey
OECD survey 2012

UNECE survey 2005

21.0
18.0
15.0
12.0
9.0
6.0
3.0
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Table 1 presents a breakdown of the adjustments
by type of NOE, as a percentage of GDP. There is
considerable variation in how countries handle the
various NOE areas, but the underground economy
almost always represents the most significant
part of the adjustments for non-exhaustiveness,
reaching as much as 80% of all adjustments in
some countries. On the other hand, some countries
also report significant adjustments related to
the informal sector or statistical deficiencies.
An important consequence of this is that the
overall NOE figures cannot and should not be
interchangeably used with the underground
estimates.

other cases countries may report in N5 registered
enterprises whose activities cannot be (fully)
identified through administrative records, while
the motives of their tax and regulation avoidance
cannot be directly established either.
Adjustments by institutional sector
The majority of the NOE adjustments in national
accounts are allocated to non-financial corporations
(NFCs) and households. For the other sectors
(government, financial corporations, non-profit
institutions serving households and unincorporated
business) the adjustments are mostly nil or marginal.
In some cases, in the OECD survey, countries
reported adjustments for the corporate sector as
a whole (financial and non-financial corporations
merged), and similarly households and non-profit
institutions serving households (NPISH) merged
together.

The informal economy captured through N3+N4+N5
warrants special attention. The estimates can
reflect different realities across countries. Some
countries may report, as part of N5, sizeable
adjustments related to small enterprises that are
registered but not in the scope of a statistical
survey, while administrative information, such
as tax declarations, is available to correct the
enterprise survey for these entities4. In this case
the enterprises are not strictly speaking informal. In

The adjustment in the NFC sector is mainly made
in N6 and N7 (i.e. misreporting and statistical
deficiencies), whereas for households all nonexhaustiveness categories are reported. The

Table 1. NOE adjustments by informality-type
Percentage of GDP (share of adjustment type within total NOE)
Underground
N1+N6

Illegal
N2

Informal sector
N3+N4+N5

Statistical deficiencies
N7

Total NOE

Austria

2.4 (31.7%)

0.2 (2.1%)

1.5 (19.4%)

3.5 (46.8%)

7.5 (100%)

Belgium

3.8 (83.8%)

0.7 (16.2%)

4.6 (100%)

Canada

1.9 (88.2%)

0.2 (8.2%)

0.1 (3.6%)

2.2 (100%)

Czech Republic

6.3 (77.6%)

0.4 (4.5%)

1.3 (15.6%)

0.2 (2.3%)

8.1 (100%)

France

3.7 (54.7%)

2.9 (42.7%)

0.2 (2.7%)

6.7 (100%)

Hungary

3.1 (27.9%)

3.1 (28.6%)

3.9 (36%)

10.9 (100%)

Israel

2.2 (32.6%)

1.4 (21.8%)

3 (45.6%)

6.6 (100%)

Italy

16.2 (92.8%)

1.2 (7.2%)

17.5 (100%)

Mexico

5.5 (34.7%)

Netherlands

0.8 (36.6%)

0.5 (20.1%)

0.5 (20%)

0.5 (23.2%)

2.3 (100%)

Norway

0.5 (51.5%)

0 (0.3%)

0.5 (43.8%)

0 (4.4%)

1 (100%)

Poland

12.7 (82.6%)

0.9 (6%)

0 (0%)

1.8 (11.4%)

15.4 (100%)

Slovak Republic

12.1 (77.3%)

0.5 (3%)

2.9 (18.7%)

0.2 (1%)

15.6 (100%)

Slovenia

3.9 (38.2%)

0.3 (3.2%)

2.8 (27.7%)

3.1 (30.9%)

10.2 (100%)

0.5 (22.9%)

0.3 (11.4%)

Sweden

3 (100%)

United Kingdom

1.5 (65.6%)

0.8 (7.5%)

10.4 (65.3%)
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15.9 (100%)

3 (100%)
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2.3 (100%)

distribution of the adjustments between the NFCs
and households varies across countries. In France,
for example, more than 90% of adjustments are
allocated to NFCs, whereas at the other extreme,
in the Slovak Republic adjustments are almost
exclusively allocated to the households’ sector.
These very large differences suggest that the
allocation to institutional sectors is country specific,
perhaps governed by choice and not necessarily
reflecting the structure of the economy. As a result,
estimates by sector are difficult to compare across
countries.

in the OECD survey. Responses referred to ISIC 4,
ISIC 3.1, NAICS, partial lists, while larger aggregates
had no clear reference to the international
classifications. Table 2 presents results for
countries according to the ISIC 4 breakdown.
The first eight countries directly supplied data
according to this breakdown. For the remaining
four countries in the table, the data provided were
adjusted to facilitate comparison.
Cells highlighted in the table show industries
where the NOE adjustments are large (above
0.5% of GDP). Although there is some variation,
the largest adjustments tend to be in construction
and wholesale and retail trade (including
repairs of motor vehicles). However, agriculture;
manufacturing; transportation; accommodation;
real estate; professional, scientific and technical

Adjustments by industry
Some work was needed to derive comparable
estimates by industry, because of the large
variations in the industrial classifications provided

Table 2. NOE adjustments by industry
Percentage of total GDP (larger than 0.5% highlighted)
ISIC 4

SWE POL CZE AUT SVK NOR SVN BEL ISR NLD MEX CAN

A - Agriculture, forestry and fishing

0.1

0.7

0.7

0.1

1.9

0.1

0.3

0.0

0.2

0.2

0.9

0.0

B - Mining and quarrying

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

C - Manufacturing

0.1

1.0

1.0

0.9

2.1

0.0

1.1

0.3

0.0

0.0

0.0

0.1

D - Electricity, gas, steam and air conditioning supply

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.2

0.1

3.1

0.0

E - Water supply; sewerage, waste management

0.0

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

F - Construction

0.7

2.2

1.8

1.3

4.3

0.7

2.1

1.2

1.0

0.3

1.1

0.7

G - Wholesale and retail trade; repair of motor vehicles and
0.3
motorcycles

5.4

1.5

1.7

2.8

0.0

1.5

0.9

0.9

0.3

5.9

0.4

H - Transportation and storage
I - Accommodation and food service activities
J - Information and communication

0.3

0.7

0.2

0.3

1.0

0.0

0.4

0.1

0.2

0.0

1.3

0.1

0.2

0.2

0.8

1.2

0.5

0.2

0.6

0.4

0.2

0.2

0.7

0.3

0.2

0.3

0.2

0.2

0.2

0.0

0.2

0.1

0.0

0.0

0.0

0.0

K - Financial and insurance activities

0.0

0.0

0.1

0.3

0.0

0.0

0.1

0.0

0.2

0.0

0.0

0.0

L - Real estate activities

0.2

0.0

0.4

0.1

0.3

0.0

0.1

0.1

2.3

0.4

0.4

0.0

M - Professional, scientific and technical activities

0.2

1.3

0.4

0.3

0.9

0.0

1.5

0.6

0.0

0.0

0.3

0.1

N - Administrative and support service activities

0.1

0.0

0.2

0.3

0.3

0.0

1.2

0.2

0.0

0.0

0.1

0.1

Public administration and defence; compulsory social 0.0
O - security

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

P - Education

0.1

0.0

0.1

0.1

0.1

0.0

0.1

0.0

0.4

0.0

0.0

0.0

Q - Human health and social work activities

0.1

0.2

0.1

0.2

0.3

0.0

0.3

0.4

0.2

0.2

0.1

0.2

R - Arts, entertainment and recreation

0.1

0.0

0.1

0.2

0.1

0.0

0.2

0.1

0.0

0.0

0.0

0.0

S - Other service activities

0.2

0.2

0.4

0.2

0.5

0.1

0.4

0.1

0.8

0.1

1.8

0.2

T - Activities of households as employers; activities of
0.0
households for own use

0.5

0.0

0.0

0.0

0.0

0.1

0.2

0.0

0.4

0.0

0.0
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Table 3. NOE adjustments by industry
Percentage of Gross Value Added of the industry (larger than 10% highlighted)
SWE

CZE

AUT

SVN

BEL

ISR

NLD

CAN

A - Agriculture, forestry and fishing

7.5

39.5

3.5

15.7

2.8

10.0

12.8

1.6

B - Mining and quarrying

0.5

0.0

1.4

3.0

0.8

0.0

1.9

0.8

ISIC 4

C - Manufacturing

1.1

4.9

4.9

5.3

2.1

0.0

0.1

0.9

D - Electricity, gas, steam and air conditioning supply

0.0

0.6

4.8

1.4

0.8

1.7

0.8

0.0

E - Water supply; sewerage, waste management

4.6

6.9

1.8

3.1

1.1

0.0

0.3

0.2

F - Construction

15.9

28.5

20.5

29.0

23.1

22.4

5.7

9.9

G - Wholesale and retail trade; repair of motor vehicles and
motorcycles

2.5

15.4

14.5

13.6

8.0

11.6

2.4

4.3

H - Transportation and storage

5.3

3.7

7.0

7.8

2.0

3.4

0.6

1.3

I-

11.9

44.2

27.7

31.0

24.3

9.2

12.3

12.4

J - Information and communication

3.6

5.1

5.5

4.8

3.2

0.0

0.0

0.4

K - Financial and insurance activities

0.3

2.9

7.0

1.4

0.4

3.5

0.6

0.1

Accommodation and food service activities

L - Real estate activities

2.9

6.5

1.2

1.9

1.7

8.5

2.1

0.0

M - Professional, scientific and technical activities

4.2

9.5

7.5

28.7

7.1

0.0

0.0

2.2

N - Administrative and support service activities

3.9

12.5

8.7

51.1

5.9

0.0

0.0

3.7

O - Public administration and defence; compulsory social security

0.0

0.0

1.0

0.2

0.0

1.4

0.2

0.0

P - Education

1.3

1.7

1.9

2.0

0.1

5.9

0.2

0.3

Q - Human health and social work activities

1.2

2.3

3.1

7.9

5.7

2.8

2.5

2.4

R - Arts, entertainment and recreation

10.3

12.9

19.7

13.2

8.7

0.0

0.0

4.5

S - Other service activities

12.1

34.5

16.2

46.4

6.8

30.1

4.7

7.8

T - Activities of households as employers; activities of households
for own use

28.9

0.0

0.0

99.7

100.0

0.0

100.0

0.0

Conclusion

activities; and other service activities, can also
be subject to significant adjustments depending
on the country.

Data on the NOE within the System of National
Accounts is publicly available for a number of
OECD economies. However, the non-timely
nature and the sparse availability only allows
cross-sectional, historical macro-economic (and
structural) analysis. It is not particularly suitable
for identifying more detailed developments over
time, or performing analysis in a timely fashion.

A different view on the size of adjustments by
industry is presented in table 3, where the size
of adjustment is compared to the gross value
added of the relevant industry. From this point
of view, construction, and wholesale and retail
trade remain among the industries with the
largest adjustments, but activities of households
as employers are sometimes entirely estimated
through adjustments for NOE (e.g. in Belgium and
the Netherlands). Taking into account their size,
other service activities, accommodation and food
services, arts, entertainment and recreation, and
agriculture can also show significant adjustments.
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Moreover, special care should be taken when this
data is applied for policy analysis. The primary
objective of national accounts is to ensure an
exhaustive measurement of national accounts
aggregates, therefore NOE figures can be very
much regarded as a by-product. In this respect, it
can also be noted that implicit NOE adjustments,
i.e. adjustment that are made in the process of

8

balancing total supply and total demand, often
are difficult to disentangle from other adjustments
related to balancing. For analytical purposes, it
is recommended to use further aggregations
of the N1-N7 categories, specifically N1+N6 for
underground production, N3+N4+N5 for informal
sector production, and N2 for illegal production.

one cannot completely disentangle the NOE from
the non-NOE activities, along with measurement
difficulties more generally.

The estimates presented here show that
adjustments for the NOE range from 1-5 percentage
points for Northern-European and Anglo-Saxon
countries, to as much as 9-16 percentage points for
Eastern-European countries, Italy and Mexico. The
largest adjustments typically feature in activities
such as construction, and wholesale and retail
trade. However, as a percentage of the value added
of the relevant activities, adjustments can also be
quite considerable in activities of households as
employers, other service activities, accommodation
and food services, arts, entertainment and
recreation, and agriculture. In general, breakdowns
by industry show a fair degree of comparability
across countries. However, the NOE survey carried
out by the OECD in 2011-12 suggests that figures
available by institutional sector do not provide very
solid comparisons across countries.
It is not always clear to the outsider that most
countries, and OECD countries without exception,
make adjustments for the NOE, in order to arrive at
exhaustive estimates of GDP and national accounts
more generally, although for illegal activities
this may not (yet) be the case. More and better
communication on the compilation methodologies
(with respect to the NOE) may help to make the
users aware of these efforts. Officially publishing
estimates of the size of the NOE and its components
– such as the underground, illegal and informal
economy – could also be envisaged. This may
help limit the proliferation of alternative estimates
based on macro-econometric models, (see Annex
for discussion), with the risk that these alternative
measures eventually shape policies instead of the
official national accounts embedded measures.
However, this idea of more extensively publishing
NOE results is not shared by all OECD national
statistics offices, one of the reasons being that

1. Please note that N4 and N5 can capture activities that
do not have motives related to tax or regulation avoidance.
They are simply small in scale and therefore are not in the
scope of an enterprise survey.
2. Please note that the conclusions and groupings
established here should be interpreted with caution as the
responses to the OECD and UNECE surveys do not relate
to the same reference year for all countries; significant
revisions in the national accounts and in the NOE
methodology may have taken place in between the two
surveys; country coverage is different for the two surveys;
and finally, the common NOE label may hide significantly
different methodologies and practices.
3. The European Union Council Regulation 1287/2003 in its
Article 3 prescribes that countries produce a GNI inventory.
“Member States shall provide the Commission (Eurostat),
…, with an inventory of the procedures and basic statistics
used to calculate GNI and its components according to
ESA 95. …”.
4. This is, for example, the case in France. For analysis
related to the hidden economy one would have to deduct
approximately two percentage points from the 6.7% total
NOE figure.
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Annex
Macro-econometric methods for estimating the NOE
Beyond the estimates embedded in the System of National Accounts, a vast strand of the macroeconomic literature provides alternative estimates of the NOE or some selected components. These
alternative estimates are usually generated by macro-models – some rather simple (like the currency
demand or the electricity demand method) and some more advanced (like the multiple indicators
multiple causes method – MIMIC, or dynamic general equilibrium models – DGE). These methods
are briefly discussed below; for more detail please see Andrews et al. (2011), Schneider (2012), and
Elgin and Schneider (2013).
The currency demand and electricity demand models include explanatory variables that model
demand excluding the “shadow economy”, and variables that correlate strongly to the additional
demand coming from the “shadow economy”. The “shadow” demand for currency or electricity is
then obtained by calculating the difference between the estimated demand from the model and the
demand estimated when the variables causing the “shadow economy” are set to a level where they
are expected to provide no incentives for shadow economy behaviour (for example a tax rate set to
0). This currency or electricity demand differential is then translated via assumptions on its linkages
to GDP, into an estimate for the “shadow economy” expressed as a share of GDP.
In the MIMIC models the variations in the non-observed component of GDP are identified through a
“latent” variable that links a range of explanatory variables (taxation, inflation, quality of regulation and
institutions) to indicators (changes in labour force participation, cash demand, etc.). These models
produce a “latent” variable that is not immediately interpretable in units of GDP, hence a re-scaling
is used, typically with the aid of the currency demand method.
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Figure 1a and 1b. NOE and underground economy adjustments
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The main problem with these macro-econometric models is that they usually are relatively simple, and
typically work on a too aggregated level. Furthermore, the currency demand differential or latent variable that is used to identify the “shadow economy” relies on very strong assumptions, the robustness
of which can be questioned. The determinants of the currency demand (or other indicator variables
in the MIMIC models) can be many and varied, and the omission of some of them may cause biases
– giving more explanatory power to the included variables that are assumed to explain the “shadow
economy”. Moreover, some of these variables may also be related to the observed economy, meaning
that some of the “shadow economy” captured through them may not be part of the shadow economy
after all. Beyond the identification problem, the model equations may have the wrong specification (the
relationship may be non-linear), or the relationship between the explanatory variables and the currency
demand may change over time. Finally, the transition from excess currency demand (or the values of
the latent variable in MIMIC) to units of non-observed GDP that causes such demand, hinges on critical
and often questionable calibration assumptions, such as: assuming that one unit of GDP in the NOE
generates the same currency demand as one unit of GDP in the observed economy, or assuming that
the observed economy estimate corresponds to a zero tax (or an arbitrarily chosen low tax) scenario.
It follows from the identification and calibration problems described above, that these approaches do
not allow delineating where their “shadow economy” starts and ends. Although the most commonly
used definition is close to the underground economy in the Handbook – and this excludes both illegal
and informal economies – the explanatory variables and the indicator variables are still very much likely
to be correlated with these excluded phenomena, and perhaps also with activities in the observed
economy. This again shows the somewhat arbitrary nature of the connections that are claimed to exist
between the models and the NOE to be measured.
In addition to the limits of the macro-econometric approaches outlined above, there are several other
recurrent issues in the NOE macro-econometric research regarding the use of the data, especially GDP,
and/or the interpretation and presentation of results. Usually, the relevant research disregards the fact
that published GDP data already contains estimates of the NOE. Consequently, their estimates are
presented in percentages of the official GDP as the entirety of the “shadow economy”, implying that
the official GDP figures do not capture any of the NOE. However, as explained in the main text of this
note, official GDP data for most countries, including all OECD countries, already include adjustments
for the NOE. Hence, there is an implicit double counting in the results derived from macro-econometric
models which can lead to large overestimates of the true size of the NOE.
By way of example, Annex figures 1a and 1b compare the often cited estimates of the “shadow
economy” (for example by Schneider) with respectively the national accounts estimates for the total
NOE and the relevant estimates for the underground economy (N1+N7).
These comparisons show that Schneider’s estimates of the “shadow economy” would be, on average, 3.6 times as large as the estimates for the NOE in the system of national accounts, and 6.7 times
larger than the relevant underground economy estimates, thus implying that the national accounts
would be missing the true size of the underground economy by a large factor. Given the macroeconometric models described here, the difference is likely to be, in great part, caused by unrealistic
model assumptions and calibration decisions.
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