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Abstract. The contributions of this paper are twofold: firstly, national account figures
helped us break down the hidden economy by distinguishing the regular sector, the total
underground sector and the partially hidden (or moonlight) one, in accordance with the
economic literature on the topic; secondly, we have described the most recent economic
trends in these segments of economic activity. This allowed us to reveal the hidden
economy’s contribution to the dynamic of the total economy. The role of the different
segments of the hidden economy in stimulating economic growth will be assessed. To
perform this approach it is necessary to observe accurately the output and input. We suggest
proper measures of key macroeconomic variables for the regular and hidden economies:
the concepts, definitions and the accounting rules concerning the problems of the hidden
(not observed) economy are described.
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1. INTRODUCTION

As stressed by several authors, the underground economy (in brief, underground or
hidden) is a sizeable phenomenon both in terms of output produced and labour input
employed (see, amongst others: Bhattacharyya, 1999; Thomas, 1999; Rey, 2003
and 2006). The economics of tax compliance can be viewed as a problem of public
finance, law enforcement, organizational design, labour supply or ethics, or a
combination of all of these (Andreoni et al., 1998).
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Important aspects refer to the definitions and to the measures of the significant
variables related to the hidden economy. The size of the informal economy is
problematic for accurately measuring economic activity and its dynamics (Brandolini
and Bugamelli, 2009); furthermore, the estimation of suitable macroeconomic
variables is not neutral for the analyses on this topic. Economists have tended to
estimate the amount of the hidden economy2 but they did not assess the impact of
these activities on the business cycle or, more generally, on the dynamics of growth
(Rey, 2006).

The Italian National Accounts (NA) comply with concepts and definitions
established by the European System of National Accounts (SEC 95) and the Italian
National Statistics Institute (ISTAT) proposed and adopted the so-called “input of
labour approach (Baldassarini and Pisani, 2000; OECD, 2002; United Nations,
2008). This measurement process has main implications on the interpretation of the
Non Observed Economy (NOE); the relationship between underground output and
the kind of workers employed in the production process helps qualify the NOE in
more detail, distinguishing “totally underground” components from “partially
underground ones, the latter called moonlight (Busato et al., 2011; Slemrod and
Yitzhaki, 2000) - related to firms, or individuals, who operate in both the regular and
the underground markets.

Within the underground production there are activities with different economic
rationale and different ways in which companies avoid taxes; their detection takes
into account the closeness between regular and moonlight economies.

In this paper, we will improve the procedure of estimating ‘key’ macroeconomic
variables of NOE according to the proposed breakdown and based on official
statistics. The different size and the dynamics of the hidden economy will be
analysed over the time span 2001-2008.

The definitions and the estimation procedures adopted represent a prerequisite
for the correct interpretation of economic variables.

In this paper we first introduce the conceptual framework related to NOE
(Section 2). The following section (Section 3) describes concepts and definitions
related to the decomposition of the underground economy. Section 4 describes the
conceptual framework and the estimation process of the macroeconomic variables;
then Section 5 presents the quantitative evidence related to the considered
phenomenon. Some final remarks conclude the work.

2 Measurement of the shadow economy has been addressed from the seminal work of Frey and
Pommerehne (1984) with different views and methods (Bhattacharyya, 1999 and Thomas,
1999).
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2. THE CONCEPTUAL FRAMEWORK OF NOE

The quality of national accounts is crucial for economic policymaking and research.
An important feature of their quality is the complete coverage of economic
production, exhaustiveness, with respect to economic activities. The exhaustiveness
is difficult to achieve because of the wide range of economic behaviours, some of
which are designed to deliberately hide the income produced.

For these reasons in the early 1990s the European Economic Commission
promoted the harmonization of the gross national product (GNP) in the European
Union countries.

In order to achieve the exhaustiveness, it is necessary to develop specific
methodologies to estimate certain types of productive activities. Activities that are
missing from the basic data used to build national accounts because they are
underground, illegal, informal, household produced for their own final use, or are
due to deficiencies in the basic data collection system, are referred to as non-
observed.  They comprise the NOE, and including them in national accounts is
referred to as the measurement of the NOE. In this context, the adoption of a
univocal definition of NOE, the non-inclusion of which in the economic features
would lead to an erroneous measurement and analysis of an economic system and,
consequently, a limited comparability at the international level, is relevant.

The definition of the NOE (according to OECD (2002) and SNA93 (according
to United Nations et al., 1993) includes:
• underground (hidden) production, defined as those activities that are productive

and legal but are deliberately hidden from the public authorities to avoid
payment of taxes or complying with regulations;

• illegal production, defined as those productive activities that generate goods and
services forbidden by the law or that are unlawful when carried out by
unauthorised producers3;

• informal sector production, defined as those productive activities conducted by
unincorporated enterprises in the household sector that are unregistered and/or
are less than a specified size in terms of employment, and that have some market
production;

• household production for their own final use, defined as those productive
activities that result in goods or services consumed or capitalised by the
households that produce them.

3 The illegal activities are not included in NA figures.
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The focus of this paper is mainly the underground (hidden) production4.
Examples of activities belonging to the underground economy are those enterprises
or self-employed individuals that:
• choose not to declare part or all of their income in order to avoid direct or indirect

taxation;

• choose not to respect employment regulations or immigration laws by hiring
labour “off the books”;

• decide to operate unofficially in order to elude long and costly bureaucratic
procedures;

• declare fraudulently that they are unemployed in order to draw unemployment
benefits.

As noted in the SNA93 (Par. 6.35), the borderline between underground and
illegal production is not entirely clear. “For example, production that does not
comply with certain safety, health or other standards could be described as illegal.
Similarly, the evasion of taxes is usually itself a criminal offence.”

Two observations help us clarify the boundary. First, the lack of administrative
authorisation alone is not sufficient to define an activity as illegal. Second, a
distinction can be made between the various kinds of activities that break the law.
On the one hand, illegality in a strict sense refers to acts violating the penal code.
This kind of illegality is typical of illegal activities defined by the SNA 93. On the
other hand, illegality in a broad sense refers to all other activities that break the law,
in particular, violation of rules and standards concerning taxes, social security/
pension contributions, minimum wages, maximum hours, safety or health standards,
etc. Therefore, the rule of thumb is that underground activities, according to the
SNA 93, are those not complying with administrative rules, whereas illegal
activities are associated with criminal behaviour.

3. SIZE AND DECOMPOSITION OF THE HIDDEN ECONOMY

An accurate measurement is at the heart of analysing growth: the target consists in
identifying (and measuring) the output differences that are affected by the
assumptions used in the measurement process. The assumptions concern both the
definitions and the estimation of the underground economy.

4 Some types of underground economy may also exist in the informal economy and in
household production for their Own final use sector, but represent marginal cases in the Italian
economy.
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Valuations of the consistency of the underground economy, as well as the
approaches used for measuring it, vary from country to country. In Italy, the
framework of the non-observed economy was elaborated at the end of the eighties
and was developed in the nineties within the European Union during technical
assistance activities with transition and developing countries.

It presents a systematic strategy for achieving exhaustive estimates of gross
domestic product (GDP) that is consistent with international standards and, in
particular, with the 1993 System of National Accounts.

The Italian national account system (ISTAT, 2010a) adopted the so-called
“input of labour method” (OECD, 2002). The hidden economy, included in the
national account figures for obtaining “exhaustive” measures of GDP, results from
the use of unregistered labour, the underreporting of legal production and the over-
estimation of intermediate costs by enterprises. Hence, three important steps are at
the core of this method:
1. The estimates of the supply of labour inputs to GDP are obtained by comparison

and integration of data coming from a labour force survey and/or other
demographic sources (e.g. the population census) on the one hand, and from
enterprise data and administrative sources for selected industries and enterprise
size classes on the other;

2. Using regular or special purpose surveys, value added per unit of labour input
(per capita value added) estimate are derived for similar industries and size
classes;

3. Labour input estimates are multiplied by per capita value added to compute the
amount of value added classified by industry and size of production units.

The first estimate covers the non-regular labour (i.e. not declared by companies)
to highlight the share of value added (VA) realized through the use of non-regular
employment. The second point includes consistency checks on the micro enterprise
data (aiming at identifying cases of underreporting of turnover) and on intermediate
costs at the macro level, the potential non-legal rental of properties, and the share
of VA in the illegal real estate business. These adjustments identify the preliminary
estimate of the hidden output. Those estimates are adjusted (to compensate for the
underreporting of turnover) within the input-output matrix (with a final settlement
between independent estimates of supply and demand of goods and services) to
obtain finally the estimate of hidden VA.

This procedure has been extensively discussed and broadly accepted at the
international level and it is gauged to grasp the NOE phenomenon as a whole and
to isolate the underground economy, to provide quantitative information on its
extension.
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The latest data published in ISTAT (2010a) show that in 2008 (Figure 1) the
underground economy was 17.5% of the GDP. Of this component, 37.2% was
produced through the use of irregular work and the remaining 62.8% by other
methods (e.g. underreporting the turnover).

Figure 1: Regular and underground shares of GDP. Year 2008

The method of calculation adopted by ISTAT (see Annex 1) has main
implications on the underground economy: the classification shown in Table 1 is the
result of the link between output and the kind of workers employed in the production
process. As a matter of fact, this scheme provides a link between the definitions
adopted by ISTAT and the decomposition of the underground economy that is
completely or partially hidden (Slemrod and Yitzhaki, 2000; Busato et al., 2011).

Cases 1 and 2 identify the economy that is totally unknown to the tax
authorities. In case 3 an entrepreneur regularly registered with the tax authorities,
employs illegal labour, possibly in conjunction with regular workers. This is a
possible form of moonlight economy. Row 4 considers another case of moonlight
economy, in which both the employees and the employers are regular, but the
revenues are partially undeclared to the tax authorities (e.g. under declaring income
or over declaring costs). Cases 5 and 6 represent the regular economy.

Column 4 provides the theoretical decomposition; the events in (rows) 3, 4
and 5 can coexist with each other, although with complex management, while in the
description they are shown as separate. The scheme in Table 1 allows us to create
a link between the definitions adopted by ISTAT and the breakdown of the hidden
economy among totally underground economy and the moonlight one: the first is
the one defined in rows 1 and 2, the second belongs to rows 3 and 4, since they
operate simultaneously in the regular and in the underground market.

Hidden economy
(17,5%)

Regular economy
(82,5%)

By regular labour
(100,0%)

By regular labour (62,8%)

By irregular labour (37,2%)
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The ISTAT estimation procedure is not sufficient to give the quantitative
evidence on all areas: cases 1, 2 and 3 are defined as hidden output produced by
irregular work; case 4 as output produced with regular work; and the last two as
regular production. Therefore it identifies only a component of the moonlight
economy (case 4), while the other component (case 3) is measured with the totally
underground economy (column 5).

4. THE ESTIMATION PROCESS

We propose to estimate the “key” variables of NA related to VA and labour for the
three segments identified above by an estimation procedure consistent with the
ISTAT methodology.

The analysis has been done both at the economy-wide (excluding agriculture,
renting of dwellings and non-market services) and sectoral levels, industry and
services, in order to grasp the different shares of the hidden economy characterizing
each branch of economic activity. The goal is to produce estimates for every type
of output and labour input defined in Table 1 column 5 (totally underground,
moonlight and regular).

The first step is to symbolize the output of the underground economy as a
whole, defined as the VA at current prices (Qsom), which is decomposed among the
totally underground (QsomT) amount and the moonlight (QsomM) one; therefore,
Qeme represents the VA of the regular sector and Qtot the amount for the total
economy.

Table 1: Decomposition of the hidden and regular economies based on the kind of workers
employed in the production process

Id 
Employer  

 
(1) 

Employ
ee 
 

(2) 

ISTAT 
definition of  

Output 
(3) 

Theoretical 
definition of 

Output 
(4)  

Adopted 
definition of 

output 
(5) 

1 Irregular Absent Underground 
Totally 

underground 
Totally 

underground 

2 Irregular Irregular Underground 
Totally 

underground 
Totally 

underground 

3 Regular Irregular Underground Moonlight 
Totally 

underground 
4 Regular Regular Underground Moonlight Moonlight 

5 Regular Regular Regular Regular Regular 

6 Regular Absent Regular Regular Regular 
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Furthermore, it is necessary to reclassify the employment data provided by
ISTAT (columns 1 and 2, Table 1) in relation to the decomposition of the output
shown in column 5, Table 1. In particular, it is necessary to estimate the number of
regular employers who employ irregular employees (line 3, Table 1: see point f) of
the Annex 1), and the number of regular workers (employers and employees)
involved in the moonlight sector (line 4, Table 1: see point e) of the Annex 1). Using
these estimates, it will be possible to define: Lli as irregular labour used to produce
totally underground VA, Llr as regular labour used to produce moonlight VA and
Llre as regular labour used to produce regular VA (according to the definitions
shown in column 5, Table 1).

The estimation of the total labour input is carried out by the calculation of the
full-time equivalent unit for regular and non-regular labour. According to the
definition adopted in this paper, the former is denoted as the sum (Llr+Llre) and the
latter as Lli (Picozzi and Pisani, 1996).

ISTAT annually provides a complete set of information, obtained from
surveys on enterprises. On the basis of these data the value added per workers (Vpc)
is calculated. These per capita values represent the regular component of the
economy; it is necessary to gross up the per capita value to the corresponding target
population of national accounts in order to obtain the total value added produced
by the regular economy. In formal terms:

                             Qemec=Vpc*(Llr+Llre)+t+s                 (1)

where the subscript c denotes value at current prices, t denotes other taxes on
production and s denotes the subsidies on the product5.

At the same time, a check is carried out on the data from the enterprises in
order to correct the revenue for the underreporting of the turnover or for the over-
reporting of intermediate costs. This way a revaluated version of per capita value
is obtained (Vpcr). The total amount of this integration can be calculated as follows:

∆RI = (Vpcr - Vpc) * (Llr + Llre). (2)

Another supplement is attributable to irregular work (QsomTc). The extent of
change is given by

QsomTc = (Vpcr) * (Lli). (3)

5 In the paper the valuation at ‘basic price’ is used. The basic price is the amount receivable by
the producer from the purchaser for a unit of a good or service produced as output minus any
tax payable, and plus any subsidy receivable, on that unit as a consequence of its production
or sale; it excludes any transport charges invoiced separately by the producer. See EUROSTAT
(1996).
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The amounts Qemec + ∆RI + QsomTc represent the preliminary estimates of
the national account output that are subjected to the balancing procedure within an
input-output scheme. This leads to further correction, which we indicate with
∆QUA. Finally, the estimated output in CN may be represented by the following
formula:

Qtotc = Qemec + ∆RI +  QsomTc + ∆QUA. (4)

According to the definition adopted in the paper, we can define the output at
current prices as the sum of the outputs of three segments of the economy:
• Totally underground = QsomTc;

• Moonlight = ∆RI + ∆QUA;

• Regular = Qemec.

These quantities are measured on ISTAT data of NA under certain hypotheses,
as described in Annex 1. We note, moreover, that our variables omit agriculture,
renting of dwellings and non-market services.

5. THE EMPIRICAL EVIDENCE

According to the definitions set out in Section 2, the total economy is divided into
three sectors: totally underground, moonlight and regular; the market shares of each
sector are shown in Figure 2.

Considering the whole period, from year 2000 to year 2008, the share of the
regular economy increased from 76% to 80%, to the detriment of both types of
hidden economy (totally underground decreased from 10% to 9% and moonlight
from 14% to 11%).

Figure 2: Market share of the three sectors – total VA at current prices

2000 2008

Totally undergound Moonlight Regular Totally undergound Moonlight Regular

14%
11%

75%
80%

9%11%
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The breakdown by sector of economic activity shows how in the industry
(Figure 2) there is a greater share of regular activities with respect to services
(Figure 3). This result is largely due to the structural characteristics of the services
production process, which is characterized by a greater presence of small firms and
by a lower output traceability. In such circumstances it is more difficult to perform
tax audits, and this causes a higher rate of irregularity.

Furthermore, the high market share of services strongly influences the rate of
irregularities of the total economy (see Table 2).

The deflators (Figure 5) show that the most sustained dynamics of prices are
generated by the totally underground sector (index 2008 = 124.1). On the contrary,
the regular sector recorded the most virtuous inflationary trend.

Figure 4: Market share of the three sectors – services VA at current prices

Figure 3: Market share of the three sectors – industry VA at current prices

2000 2008

Totally undergound Moonlight Regular Totally undergound Moonlight Regular

6%
5%

10% 9%

84%
86%

2000

13%

16%

71%

Totally undergound Moonlight Regular

2008

13%

11%

77%

Totally undergound Moonlight Regular
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The description of the rates of change of value added at constant prices
provides interesting evidence (Figure 6). Since the start of 2000 up to 2008, the
regular component grew at a good pace, while the other two components showed,
on average, a negative rate in the same period. The comparison with the dynamics
of the regular sector (which can be considered as representative of the cycle) shows
how the totally underground sector appears much more sensitive to market trends,
while the moonlight one seems ‘complementary’ to the regular economy, as if this
dimension of activity represents a buffer during periods of negative performance.

From the breakdown of the economic activity’s macro-sectors (Figures 7 and
8), we observe that manufacturing was characterized by a stagnant trend of output
in all three components: totally underground, moonlight and regular; while the
regular component of the service sector systematically contributed to supporting
the growth of output, with the exception of 2008, where it also showed a negative
sign.

Table 2: Market share of the component of the hidden economy by economic sectors:  2008

Totally underground Moonlight Total

Industry 7.2% 15.2% 22.4%

Services 33.3% 44.3% 77.6%

Total 40.5% 59.5% 100.0%

Figure 5: Deflators of value added. Base year 2000=100
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Figure 6:  Rate of change of total VA at constant prices for the regular, moonlight and
totally underground sectors

Figure 7: Rate of change of Industry VA at constant prices for the regular, moonlight and
totally underground sectors

The level and the trend of the VA at constant prices per unit of labour, the so-
called apparent productivity, are of particular interest. In Figure 9 we observe how
the regular economy is at a level superior to the others, the moonlight sector lies at
the intermediate level, while the totally covered activities register the lowest
productivity. These findings confirm that the regular economy tends to concentrate
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Figure 8: Rate of change of Services VA at constant prices for the regular, moonlight and
totally underground

in the more efficient areas; therefore they are also characterized by lower inflationary
pressure. Even the intermediate position of the moonlight sector looks reasonable,
because it is only a partially submerged segment and shares the production facilities
with the emerged economy. The issue is quite different in the totally submerged
segment: in this area there are companies operating in activities with low technological
innovation, and characterized by lower efficiency standards.

Figure 9: Level of apparent labour productivity. Total  sectors economy
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The dynamics for the total economy (Figure 10) show a decrease of 3.3% for
the apparent labour productivity, from 2001 to 2008. This result is negative both in
industry (-3.3%) and services (-3.5%). If the regular component is isolated (Figures
11 e 12), sectoral differentials are reversed, since the decline of services productivity
is lower than that of the industry (-1.5% and -4.5% respectively). The worst
performance of the services is therefore linked to productivity at the hidden
economy (both totally underground, -17.3%, and moonlight, -11.5%), while the
same production segments in the industry experienced a dynamic that is in line with
or better than the regular one (totally underground, -2.6%, and moonlight, -4.4%).

Figure 10: Rate of change of apparent labour productivity. Total economy

Figure 11: Rate of change of apparent labour productivity. Industry
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These achievements also highlight an interesting feature from the point of
view of industrial policy.

Taking into account the observed differences in all three segments, and ceteris
paribus, the passage of a work unit from the hidden sector to the regular one
produces a total increase in apparent labour productivity (ISTAT, 2010b). For
example, if we assume that 5% of undeclared work and 5% of moonlight working
‘showed up’, it would be an increase in labour productivity of +0.97% per year.

Moreover, a conclusive implication should be outlined: effective policies
aiming at reducing the underground economy (both moonlight and totally
underground, with different tools) may help solve the problem of the growth of
Italian productivity.

6. CONCLUDING REMARKS

The aim of this paper is to quantify and evaluate the role of the hidden economy in
Italy, distinguishing the total underground sector and the moonlight one, according
to recent economic literature on the topic. We have estimated the breakdown of the
hidden economy using Italian national account figures and describe the most recent
behaviour of the segments of economic activities related to regular, moonlight and
hidden entrepreneurs. This allowed us to reveal the role of the hidden economy
within the dynamics of the Italian economy.

Fiscal evasion has been deeply investigated in terms of citizen equity and of
State Treasury losses (Reckon, 2009; Giovannini, 2011; Murphy, 2012), but not yet
as regards to the relationship between evasion and economic growth. Indeed, the

Figure12: Rate of change of apparent labour productivity. Services

MoonlightTotally underground   Regular

2003 20052002 2006 2007 200820042001
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causal link between the two phenomena is not yet clear, that is, if a low-growth
economy creates the hidden economy or if the hidden economy is a constraint for
economic growth.

Without dealing this issue, the results of our analysis show a negative
contribution of the hidden economy to the growth of output of the total economy
over the years 2000 to 2008 and a negative impact on price stability.

The computed data allow for a deeper analysis of the different segments. We
identify the totally underground sector as the one characterized by the highest
inflationary dynamics and the lowest level of labour productivity. These negative
paths can be related to the structural characteristics of the sector; those that are
mainly located in traditional sectors, characterized by high intensity of non-skilled
labour, associated with low propensity to technological innovation, bad qualification
of the management, practical impossibility of accessing legal credit (Carrillo and
Papagni, 2002; Cappariello and Zizza, 2004 and 2009; Amaral and Quintin, 2006)
and difficult use of public endowments (Azuma and Grossman, 2002).

Evidence gathered of the moonlight sector is slightly different. Moonlighting
firms operate simultaneously in irregular and regular sectors; for this reason the
moonlight sector shares some of the typical constraints of the totally underground
firms, e.g. the impossibility of access to credit, and, at the same time, it could benefit
from the ‘positive’ externalities of the regular sector, e.g. skilled labour, access to
capital subsidies and tax allowance (Busato et al., 2011). The moonlight economy
seems ‘complementary’ to the regular economy, as if this dimension of activity
represented a buffer during periods of negative performance.

Nevertheless, the contribution of the moonlight sectors to the output growth
(Figure 6) is clearly negative. Structural characteristics of the sector contribute to
explaining the phenomenon. The moonlight sector is mainly characterized by a
fiscal evasion based on the under-reporting of the turnover or on the over-reporting
of the cost. This kind of evasion is possible in the presence of specific enterprise
governance, typical of small firms (Ercoli, 2005; Santoro, 2009).

 These firms are characterized by a limited stock of capital and by the inability
to benefit from the return to scale, and this counterbalances the flexibility that this
sector offers the regular economy (e.g. during the crisis).

Overall, our final consideration concerns the different role of the hidden
economy in the two different sectors of economic activity. In particular, the hidden
economy in the service sector is characterized as a bag of inefficiency, with labour
productivity flexing more than the regular component; while the industry appears
to be a productivity tool that needs to be recovered and the performance of the
irregular sector is better or equal to that of the regular one.
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ANNEX 1

DATA AND VARIABLES

The ISTAT framework views the NOE problem areas in terms of three statistical
measurement problems, which are described below.

Inadequate coverage.  The most important reason why units in the informal
sector are omitted from the basic data is the difficulty of establishing and maintaining
a comprehensive register of units to be included in enterprise surveys.  Problems of
coverage also affect the ability of household surveys to measure production
activities.

Non-response. Non-response is one of the main problems affecting the quality
of data.  Enterprises and households (connected to productive activities conducted
by unincorporated enterprises in this sector) may fail to respond because they do not
want to waste their time in completing a questionnaire or because they are afraid the
information they provide will be used for administrative purposes.

Underreporting. Even if all units are included in the survey frame and the
questionnaires have been completed, there may still be a problem of misreporting.
Often it is because the respondent is understating income for tax purposes, either
by overstating costs or understating revenues and decides to make the same false
declarations to the statistics office. When misreporting is due to genuine mistakes
by the respondent, the errors may go in either direction. When the misreporting is
deliberate, the usual effect is to understate income and value added.

The underreporting component clearly belongs to the underground economy.
With regards to the other two components, it is necessary to add the following:

 Inadequate coverage. Enterprises may be completely missing from data
sources because they are trying to hide from the authorities. The owners have
deliberately avoided the obligations to register in order to avoid additional costs of
various kinds such as value added taxes, social security contributions, costs related
to the compliance with health and safety standards, etc. Non-registration may
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involve the whole enterprise being completely missing, or the enterprises being
registered but one or more local units not being registered.

Non-response. Some enterprises are known but they may not answer. In the
estimation procedure ISTAT takes into account both regular and irregular output of
such enterprises.

These assumptions are necessary to understand the process of measurement.
The ISTAT national accounts, by adopting the hidden economy estimation

procedure, provide information on:
a) Output at current prices divided into three sectors (totally underground, moonlight,

regular);

b) Input of labour divided into irregular and regular, according to the ISTAT
definition (see Table 1).

In order to specify the aggregates of labour and VA used in this paper, we
estimated:
c) three deflators to transform the current value (point a) into QsomT, QsomM,

Qeme. This has been done assuming perfect competition among the three
economies, according to the economic theory related to this topic. In accordance
with this hypotheses, the dynamics of prices, at the most detailed level of 30
branches of economic activity, are equal in the three sectors;

d) the per-capita labour cost for the totally underground sector has been assumed
equal to that of the regular sector net of social contribution. The per-capita labour
cost of the moonlight sector has been supposed equal to the regular one.

e) Llr (regular workers – employers and employees - involved in the moonlight
sector) has been estimated by applying the inverse of apparent labour productivity
index to QsomM. It is assumed that the apparent labour productivity of the
moonlight sector is equal to the apparent labour productivity of the small firms6;

f) the number of regular employers that employ irregular employees (row 3, Table
1) has been estimated by assuming that the gross operating income per employer
operating in the regular sector is equal to that of belonging to the irregular sector
net of the fiscal burden. By determining the identity it is easy to estimate the
number of regular employers that employ irregular employees;

g) given b), d) and e), Llre is obtained by subtracting the total Lli and Llr.

6 The fact that the irregular labor is concentrated in small firms is confirmed by the results of
the Italian national Social Security Agency (INPS) audits. See INPS (various years). The
hypothesis that the irregular worker productivity is equal to that of the regular worker is
controversial. It is adopted in this paper in order to be consistent with the ISTAT estimates
of the underground economy.
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The estimates obtained under these assumptions were subjected to sensitivity
analysis (Mantegazza et al., 2012) in order to validate the absence of significant
biases in the series used.

The hypotheses a) - g) in the “growth accounting framework” imply a model
where the production technology is identical for firms belonging to the same
dimensional class and producing the same goods/services7. At the aggregate level,
the production in the underground sector could generate an efficiency gain/loss
either due to the firms’ scale or to the specialization in production.

In order to compute the values, the following data were used:
• output ’Q’ = value added at basic price expressed at current and constant prices

(base year 2000);

• input of labor ‘L’ = full time equivalent unit.

Agriculture, renting of dwellings and non-market services were excluded.
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