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Key numbers

PLN 283.5 bn Size of the shadow 
economy in 2018

3.3 percentage points
Decrease in size  
of the shadow economy  
in 2015-2018 (in relation  
to GDP)

PLN 3.2-6.3 bn
Forecast public revenue 
from reducing by shadow 
economy by 1 percentage 
point (in relation to GDP)  
in 2019

PLN 63.9-127.8 bn

Expected total public 
revenue from reducing  
by shadow economy  
by 1 percentage point  
(in relation to GDP) a year 
from 2018 to 2023

PLN 87.4-174.7 bn

Expected total public 
revenue from reducing  
by shadow economy  
by 1.5 percentage points 
(in relation to GDP) a year 
from 2018 to 2023
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Introduction

T he shadow economy needs to be re-
duced. This is of fundamental impor-
tance for the functioning of the state: 

activity outside the official (registered) economy 
significantly decreases tax revenue and desta-
bilises the continuity, quality and ability to fund 
public goods. A state that cannot perform its 
functions effectively may decide to shift the 
fiscal burden for those tasks onto trustworthy  
entrepreneurs and workers. 

What is the shadow economy? This term 
refers to activity outside the official economy – 
revenue that is fully or partly concealed from 
the state. It can be legal or break the law. The 
legal type, concealed from the tax authorities, 
includes: informal activity (undeclared work) and 
concealed activity (sales without an invoice). Il-
legal activity in the shadow economy includes  
e.g. underground activity, producing and deal-
ing drugs, and smuggling of tobacco products 
(GUS, 2018b).  

Purpose and structure of this policy pa-
per. This report examines the shadow econ-
omy, focusing on two issues: estimating the 
impact of reducing the shadow economy on 

public revenue and presenting the outline of 
an additional funding algorithm for the units 
of the public administration responsible for 
reducing activity outside the official economy. 
A further reduction of the shadow economy 
could become an important source of fund-
ing for public investments. Even though the 
tax authorities is working increasingly effec-
tively, it can be expected that boosting public 
revenue from reducing unofficial activity will 
be increasingly difficult. One way to improve 
tax organs’ effectiveness that has been rela-
tively overlooked so far is to create a system 
of financial incentives for people/units re-
sponsible for reducing the shadow economy. 
Thus, the second part of this paper presents 
the outline of the algorithm design, which, by 
directing funding streams to the people/units 
best at reducing the shadow economy, may 
help increase income from taxes and social 
security contributions. The aim is not to build 
a ready-to-use tool, which is beyond the scope 
of this study. Rather, this paper identifies the 
mechanisms that should be considered when 
designing a solution of this kind.
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Impact of reducing the shadow economy 
on public revenue 

Scope of the analysis. The analysis of the 
impact of reducing the shadow economy 
on public revenue was conducted in three 

stages. The first involved estimating the loss to 
the State Treasury’s revenue in 2013-2018 due 
to activity outside the official economy. In the 

second, the authors attempted to estimate addi-
tional public revenue by 2023 if the tax authorities 
reduce the shadow economy by 1 percentage 
point and 1.5 percentage points in relation to GDP 
each year. In the third stage, the State Treasury’s 
possible losses in 2019-2023 were estimated. 

STAGES OF THE CALCULATION

1. Estimating the annual loss in public revenue linked to the existence of the shadow economy 
in 2013-2018, detailing losses generated by:

 → informal activity (undeclared work)
 → hidden activity (sales without an invoice)

2. Estimating the impact of reducing the shadow economy by 1 pp / 1.5 pp per year on public 
finance sector income, with details on the benefits of:

 → transitioning to contract-based work up until 2023
 → limiting the activity of companies in the shadow economy up until 2023

3. Forecasting the annual loss in public revenue linked to the existence of the shadow economy 
up until 2023, detailing losses generated by:

 → informal activity (undeclared work)
 → hidden activity (sales without an invoice)

Each of these three stages of the calcula-
tion was conducted based on three scenarios. 
Scenario 1 (the optimistic one) presents the 
maximum potential additional public revenue. 
However, it seems unlikely that, for example, 
everyone working informally will decide to 
switch to fully legal employment, as research 
confirms (Bednarski, 2016). It is also obvious 
that not all companies would be able to oper-
ate in the same way after leaving the shadow 
economy. Their main way to generate profit is to 
offer customers better conditions by avoiding 

taxes (Polish Economic Institute, 2019). For this 
reason, the analysis uses two corrective indica-
tors of 0.75 and 0.5, which result in scenarios 2 
(the moderate one) and 3 (the pessimistic one). 
This means that just 75% and 50% of potential 
tax revenue and social insurance contributions 
are considered when calculating the impact on 
public revenue in each of these scenarios. The 
moderate scenario (75%) corresponds to the re-
sults of research cited by A.T. Kearney in Digital 
Payments and the Global Informal Economy, which 
shows that around 70% of economic production 
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generated as part of the informal economy can 
continue as official economic activity (Kearney, 
2018).

Illustration 1 shows (in simplified form) how 
the impact of reducing the shadow economy on 
public revenue was analysed. 

THE THREE SCENARIOS

Scenario 1 
OPTIMISTIC

Scenario 2 
MODERATE

Scenario 3 
PESSIMISTIC

100% of potential public 
revenue from reducing 
the shadow economy

75% of potential public 
revenue from reducing 
the shadow economy

50% of potential public 
revenue from reducing 
the shadow economy

↘ Illustration 1. How the impact of reducing the shadow economy on public revenue  
was analysed 

Source: prepared by the Polish Economic Institute.

The size of the shadow economy. In its 
annual national accounts, Poland’s Central 

Statistical Office (GUS) estimates the share of 
the shadow economy in GDP, in line with the 
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European System of Accounts’ recommen-
dations (ESA 2010). By definition, the shadow 
economy exists beyond administrative regis-
ters, which means that certain assumptions 
and a modelling method need to be adopted 
when estimating its size. For this reason, esti-
mates by various organisations or institutions 
may vary (chart 1). This study used the calcula-
tions by the UNGC, which lie between two ex-
treme estimates by GUS and A.T. Kearney. The 

size of Poland’s shadow economy in relation to 
GDP started to decline slightly after 2013. This 
trend accelerated in 2015. 

↘ Chart 1. Size of the shadow economy in Poland as a percentage of GDP in 2010-2018

* additional estimate

Source: prepared by the Polish Economic Institute based on UNGC, GUS and A.T. Kearney’s data.

The structure of the shadow economy. 
In national accounts, the shadow economy is 
presented as the sum of three types of activity: 
hidden (sales without an invoice), informal (un-
registered work) and illegal. Calculating the im-
pact of reducing the shadow economy on pub-
lic revenue, illegal activity had to be excluded; 
that part of the unregistered economy would not 

bring in additional budgetary revenue because it 
breaks the law. 

Informal activity (undeclared work). In 
addition to data on the total number of peo-
ple doing unregistered work in Poland, GUS’s 
publications note how many of them did so 
as their main occupation and how many were 
just “earning money on the side” outside the 
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official economy (GUS, 2016; 2018a). The re-
ports also include information on the fre-
quency of days worked. This data was used to 
convert “additional” work into full-time jobs, 
assuming that these people did not work more 
than 90 days a year. The average number of 
days worked by people “working on the side” 
in the shadow economy was 16 days. For peo-
ple for whom unregistered work was the main 
source of revenue, it was assumed that they 
worked 250 days a year, the number of work-
ing days. 

In addition to converting the number 
of days worked in the shadow economy into 
full-time jobs, information on earnings was 
needed. GUS collects this kind of data, which 
is obtained from opinions, rather than admin-
istrative registers. Over half of respondents 
refuse to answer how much they earn from un-
registered work, which suggests that declared 
earnings in the shadow economy are prob-
ably understated. For this reason, the authors 
used their own method for calculations using 
the estimated nominal size of informal activ-
ity, which was PLN 48.3 bn on average in 2013-
2018. By comparing total earnings in the shad-
ow economy with the number of full-time jobs, 
the authors estimated the average earnings in 
the shadow economy. Based on this estimate, 
they calculated the size of the contributions 
that should have been paid by the employer 
and employee – retirement, disability, illness 
and health ones. Lack of information on the ex-
act revenue of people working in the shadow 
economy prevented the authors from estimat-
ing precisely how many people earned so little 
that they were covered by the tax-free amount 
and those who were above the first and second 
tax threshold. Instead, the effective tax rate for 
income tax (PIT) was used.

Another case that can influence the size of 
additional public revenue is when a worker re-
ceives the minimum wage and the rest of his or 

her revenue “under the table”. However, this was 
not considered in the calculations separately 
due to the lack of detailed data. 

Hidden activity (sales without an in-
voice). Estimating the impact of reducing hid-
den activity on public revenue requires estab-
lishing the basis on which enterprises in Poland 
are taxed; in other words, what percentage of 
all entrepreneurs pay personal income tax (PIT) 
and what percentage corporate income tax 
(CIT). For this, the authors used the percentage 
share of these taxes in GDP to create a PIT to 
CIT ratio for 2013-2018. The data for 2018 was 
supplemented by using this indicator’s average 
growth over the past five years. Next, due to the 
lack of detailed data on enterprises operating 
in the shadow economy, the effective tax rates 
for VAT, CIT (Ministry of Finance, 2018b) and PIT 
(Ministry of Finance, 2018a) used. The product of 
the nominal share of hidden activity in GDP and 
effective tax rates, corresponding to the distri-
bution of enterprises operating in the shadow 
economy due to their legal nature, enabled the 
authors to estimate the potential impact of re-
ducing hidden activity according to the three 
scenarios.

The shadow economy in 2013-2018. As 
mentioned above, only revenue from legal ac-
tivity in the shadow economy could generate 
additional public revenue, so illegal activity had 
to be omitted in the calculations. To do so, the 
authors used the national accounts published 
by GUS (GUS, 2015; 2018b), in which the size of 
the shadow economy is presented as a per-
centage of GDP broken down into the shadow 
economy’s three components. Then, based on 
information on the share of hidden and infor-
mal activity, counted as a percentage of GDP, 
a frequency distribution was created for both 
types of omissions by the tax authorities. As 
the data did not include 2017-2018, the val-
ues for these years were estimated using lin-
ear regression. The average for 2013-2018 was 
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81% for sales without an invoice and 16% for 
undeclared work. Data on GDP, the size of the 
shadow economy and its structure was used 
to obtain the nominal value of undeclared 
work and informal activity (Chart 2). Using this 

calculation, it was estimated that public reve-
nue was PLN 275.1-550.2 billion lower in 2013-
2018; of this, PLN 73.7-147.4 billion was caused 
by undeclared work and PLN 201.4-402.8 billion 
by unregistered business activity.

↘ Chart 2. Size of the shadow economy based on its structure in 2013-2018 (billions of PLN)

Source: prepared by the authors.
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Reducing the shadow economy by 1 pp per year  
in 2018-2023

The chart below shows how much public 
revenue would increase in 2018-2023 if the size 

of the shadow economy were reduced by 1 per-
centage point per year (in relation to GDP).

Scenario 1  
OPTIMISTIC

Scenario 2  
MODERATE

Scenario 3  
PESSIMISTIC

PLN 127.8 bn
in additional public revenue 
by 2023 if the shadow 
economy is reduced  
by 1 pp per year

PLN 95.8 bn
in additional public revenue 
by 2023 if the shadow 
economy is reduced  
by 1 pp per year

PLN 63.9 bn
in additional public revenue 
by 2023 if the shadow 
economy is reduced  
by 1 pp per year

100%
of lost tax receivables 
converted into fiscal 
revenue

75%
of lost tax receivables 
converted into fiscal 
revenue

50%
of lost tax receivables 
converted into fiscal 
revenue

↘ Chart 3. Forecast total tax revenue from reducing the shadow economy by 1 pp per year by 2023 

Source: prepared by the Polish Economic Institute. 
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Reducing the shadow economy by 1.5 pp per year  
in 2018-2023

The chart below shows how much public 
revenue would increase in 2018-2023 if the size 

of the shadow economy were reduced by 1.5 per-
centage points per year (in relation to GDP).

Scenario 1  
OPTIMISTIC

Scenario 2  
MODERATE

Scenario 3  
PESSIMISTIC

PLN 174.7 bn
in additional public revenue 
by 2023 if the shadow 
economy is reduced  
by 1.5 pp per year

PLN 131.1 bn
in additional public revenue 
by 2023 if the shadow 
economy is reduced  
by 1.5 pp per year

PLN 87.4 bn
in additional public revenue 
by 2023 if the shadow 
economy is reduced  
by 1.5 pp per year

100%
of lost tax receivables 
converted into fiscal 
revenue

75%
of lost tax receivables 
converted into fiscal 
revenue

50%
of lost tax receivables 
converted into fiscal 
revenue

↘ Chart 4. Forecast total tax revenue from reducing the shadow economy by 1.5 pp per year by 2023 

Source: prepared by the Polish Economic Institute. 
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An algorithm for funding entities that are 
reducing the shadow economy

1 The Human Resource Management in the Civil Service Strategy (Strategia Zarządzania Zasobami Ludzkimi w Służbie Cy-
wilnej) implements the statutory obligation set out in Article 15 paragraph 2 of the law of 21 November 2008 on 
the civil service (Journal of Laws No. 227, item 1505, with amendments). According to this provision, the head of 
the civil service prepares a strategy for human resources management in the civil service and presents it to the 
Council of Ministers. It includes a diagnosis of the civil service, defining strategic objectives, the implementation 
system and the financial framework.

T he context. Collecting additional pub-
lic revenue from reducing the shadow 
economy requires a well-functioning 

tax authorities. Poland’s effective sealing of its 
tax system is especially visible in its reduction 
of the VAT gap. Yet while the tax administrations 
is increasingly effective, it can be expected that 
further increasing public revenue from reducing 
unofficial economic activity will be increasingly 
difficult. One way to make the tax organs more 
effective, which has been relatively overlooked 
so far, is to create a system of incentives for 
the individuals or units responsible for securing 
public revenue. 

Motivation and effectiveness. According 
to the theory of public service motivation, peo-
ple applying to work in the public administra-
tion are often driven by motives that are not just 
material (Anderfuhren-Biget, Varone, Giauque, 
Ritz, 2010). The vision of public service outlined 
in Poland’s Human Resource Management in the 
Civil Service Strategy1 states that “a civil service 
trusted by the public guarantees the effective 
implementation of activities key for the func-
tioning of the state” (KPRM, 2013). However, as 
working in the private sector becomes more 
attractive and resources on the labour mar-
ket dwindle systematically, the approach to 
human resources management in the public 
sector needs to be reviewed, with emphasis on 
the employee motivating factor (NIK, 2016). Un-
surprisingly, one of the challenges noted in the 

Strategy is improving motivation mechanisms 
and increasing employees’ engagement. Ac-
cording to the OECD, creating effective motiva-
tion mechanisms in the public administration 
is based on three types of action: 1) monitor-
ing the level of remuneration, 2) introducing re-
muneration dependent on the result of work, 
3) non-financial motivation (OECD, 2016). The 
soft aspects of managing human resources, 
such as employee satisfaction and morale, are 
often considered the most important factors 
influencing productivity (Curristine, Lonti, Jou-
mard, 2007). Yet considering the current wage 
growth in the private sector, the role of financial 
aspects in making the tax authorities more ef-
fective needs to be emphasised, in the context 
of reducing the shadow economy. 

Public sector wages are an important indi-
cator of staff quality and motivation (IZA, 2017). If 
public sector employees earn significantly less 
than those in the private sector with compara-
ble tasks, the resulting difficulties during recruit-
ment can have a negative impact on the quality 
of public services. 

The algorithm’s assumptions. The sim-
plest way to increase the fiscal organs’ effec-
tiveness would be to establish a percentage – 
a commission of sorts – of the financial result 
of efforts to reduce the shadow economy. How-
ever, it is not difficult to imagine that this motiva-
tion system might have undesirable effects. For 
this reason, in the proposed algorithm, the size 
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of the financial bonus is not solely dependent 
on the result of the tax checks. This means that 
the tax authorities' actions will not destabilise 

entrepreneurs everyday work as it will coun-
teract the tendency to “check until there is 
a result”. 

↘ Illustration 2. The optimal way to reduce the shadow economy

Source: prepared by the Polish Economic Institute. 

For counteracting the shadow economy 
optimally, the first step is to use research on 
the types of omissions made by the tax organs 
when considering economic activity and then 
applying them to critical sectors. The sectors 
and types will be analysed by experts at three 
levels: as subjects, relationally and behaviour-
ally. Then, after a detailed selection, information 
on the number of companies identified will be 

sent to the head of the institution that will order 
a check. Its result may be positive (property will 
be secured) or negative, which in some cases 
might mean that the State Treasure needs to 
pay compensation. 

How the algorithm works. The algorithm 
is based on three measures: the number of com-
panies, the time of the checks and the financial 
result. Each of these three components will be 
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assigned a weight, which must add up to one. Of 
course, the financial result should be the most 
important, so a weight of 0.6 is recommended, 
with 0.2 each for the other two. 

In the next stage, at least two ranges with 
values corresponding to their characters need 
to be assigned for each of the measures. Each 
of the ranges must then be assigned the appro-
priate weight. The ranges adjusted for weight 
will serve to increase the tax authorities’ ef-
fectiveness. For example, detected tax irregu-
larities worth PLN 5 million have a different sig-
nificance for public revenue than those worth 
a few hundred złoty. Following this logic, the 
ranges should be calibrated so that the list of 
indications qualifying companies for a check is 
as short as possible, the check time is as short 

2 Annual assessment models based on best practice in Finland, Germany or Sweden could be used (KPRM, 2009).

as possible (so as not to destabilise enterpris-
es’ day-to-day work) and the check’s potential 
result involves the largest possible increase in 
public revenue. 

The size of the financial bonus for a given 
institution (and ultimately its staff) is the product 
of the sum of three measures (number of compa-
nies, check time, financial results) and the value 
of the check’s financial result. Part of the finan-
cial resources should go towards developing the 
unit’s infrastructure (investing in fixed assets, 
etc.), and the rest towards staff bonuses. The ad-
ditional remuneration should be divided between 
the number of officials involved and adjusted to 
reflect an employee’s annual assessment2 and 
how long he or she has been working. This will 
minimise “freeriding” among public officials.

↘ Illustration 3. The funding algorithm for entities combating the shadow economy

Source: prepared by the Polish Economic Institute.
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