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Preface

Dear Reader,
We present you with the 35th edition of the Journal of Management and Financial Sciences . 

We hope that its content will make a valid contribution to the development of economic 
thought and contribute to a deeper understanding of complex issues discussed in it . We also 
hope that the next issue of JMFS will be an interesting reading for researchers as well as prac-
titioners of economic life .

The first paper by Wojciech Paprocki discusses a comparative analysis of two cases . It 
helped to conclude that to be commercially successful in a digital economy one needs a virtual 
platform operator capable of finding a business model attractive to all operators in a selected 
market segment .

Iwona Franczak in the next article discusses local government finances in Poland and the 
scope of budget implementation statements taking into consideration literature analysis and 
regulations interpretation .

The aim of the next paper by Aneta Kosztowniak is to analyze changes of inward and out-
ward foreign direct investments (FDI) stocks in Poland in the years 1994–2016 in the light of 
the theory of J . H . Dunning`s investment development path (IDP) .

Elżbieta Wrońska-Bukalska in her paper tries to identify the relation between managerial 
overconfidence, managerial power and dividend decisions .

Krzysztof Opolski, Joanna Podgórska and Małgorzata Leśniowska-Gontarz in their paper 
describe one of the most popular methods of estimating the efficiency of health facilities – DEA 
(Data Envelopment Analysis) . They highlight its practical and important role in examining 
the efficiency of health facilities .

In the last paper Marzenna Dębowska-Mróz, Ewa Ferensztajn-Galardos, Renata Krajew-
ska and Andrzej Rogowski present their method of vehicle occupancy measurement based on 
the analysis of the bus drivers’ opinions . The results of the surveys carried out in households 



Preface8

were also presented, thanks to which the motivation behind source-destination journeys of 
the inhabitants of Radom with the use of public transport was analyzed as well .

We wish you a pleasant reading .

Ryszard Bartkowiak,
Chairman of the Scientific Council and Dean of the Faculty

Michał Matusewicz,
Vice-Chairman of the Scientific Council and Vice-Dean of the Faculty
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Wojciech Paprocki
Collegium of Management and Finance 
SGH Warsaw School of Economics

Technology and the attractiveness of new 
business models in the digital economy

AbstrAct

Dissemination of new digital technologies is linked with the adoption of new solutions that give shape 
to relationships between those who offer goods and services in the market and their consumers. In 
past decades, not all new projects have been commercialised successfully, which explains why one 
needs to examine the reasons behind a success or failure in putting in place new business models 
involving elements of digital technologies. This paper discusses a comparative analysis of two cases. 
Rapid growth of the Californian start-up Airbnb, an operator of a virtual platform in the flat-sharing 
business that, on the one hand, helps people rent out their properties and, on the other hand, helps 
travellers find short-term lodging is an example of global success. The non-implementation of the 
Energy Citizen project demonstrates that, despite a number of advantages, the prosumer model 
in generating and consuming energy from renewable energy sources so far has fallen short of success. 
Comparative analysis has helped us to conclude that to be commercially successful in the digital 
economy one needs a virtual platform operator capable of finding a business model attractive to all 
operators in a selected market segment. Ensuring benefits to consumers as well as to operators who 
offer their goods or services in the market is the pre-condition.

Keywords: digital economy, new business models, flat-sharing, renewable energy sources
JEL Classification Codes: O11, O33, O50, P18
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Introduction

In order to fine-tune the description of the digital economy, one needs to investigate into 
the relation between the diversity of features of innovative solutions connected with technology 
implementation and the attractiveness of new business models as assessed by the consumers. 
The scope of the analysis has been limited to economic processes typical of the digital economy, 
whose connectivity covers almost all market participants. In the digital economy producers and 
consumers benefit from disruptive innovations. There are three major milestones in the market 
crucial for the digital economy: Facebook as the first on-line social media service launched 
in 2004, Amazon Web Services as the first professional service of collecting and managing data 
in a cloud has been available since 2006, and Apple’s iPhone smartphone, the first powerful 
multiple-function device offering mobile access to the Internet using 2G telecommunications 
technology was sold from 2007. Over the last 10 years new business models put in place 
in the digital economy could be investigated by the governments based on short- or mid-term 
(not longer than several years) observations only. What seems to be missing is a cumulated and 
published pool of knowledge about the impact of regulations upon the conduct of actors rep-
resenting both sides of the market: supply and demand. That is why our considerations discuss 
the relevance of regulations, fundamental to the digital economy, only to a very limited extent.

As argued by C. Christensen and M. Johnson, a business model is a system of relations 
among the value proposed to consumers, material and non-material resources required 
to deliver economic processes, ways of pursuing economic activities, concluding transactions, 
and calculating costs, revenues and economic performance [Christensen, Johnson, 2008, p. 1].

Our analysis is a case study. For the sake of clarity, we compare only two completely dif-
ferent new business models. In the first model the virtual platform operator plays a crucial 
role, [Paprocki, 2017, p. 25 and the following]1 while in the second model it is hard to identify 
who could become a virtual platform operator. The selected cases deal with:
– short-term flat-rental in the flat-sharing format carried out by Airbnb virtual platform 

operator that uses a package of modern technologies – the solution used already by a very 
big group of consumers;

– prosumer generation and consumption of electric energy obtained from photovoltaic panels 
and making energy available to neighbours under the Energy citizen project using a very 
extensive package of modern technologies – the solution has not been commercialised yet.
Both cases can be seen as examples of the dissemination of sharing economy, a stage in the 

evolution of managing resources that are at the disposal (irrespective of ownership regulations) 
of households, i.e., consumers or economic operators. Taking advantage of new opportunities 

1 For more about how virtual platform operators work see: W. Paprocki, Role of Virtual Platform Operators 
in Transforming Consumer Goods Market, “Journal of Management and Financial Sciences”, Vol. X, March 2017, 
p. 25 and the following.
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opened up by connectivity (networking) among market participants both groups may, on the 
one hand, enter into transactions to meet the needs of (other) consumers and, on the other 
hand, be rewarded (collect revenue) for making resources that they have but do not need 
in a particular moment available to other consumers [The Economist, 2013].

Both cases are analysed based on the domestic and international literature, reaching out 
to representatives of service providers or potential service providers and their customers or 
potential customers. On top of that, we have used expert knowledge gathered from consultations 
with researchers from different universities, including the Silesian University of Technology 
and Albert-Ludwig University of Freiburg (Germany).

Case I: Flat-sharing – Airbnb

Airbnb was launched back in 2008 to help in bringing together people who have flats 
or houses to rent and those who are looking for short-term rental as a substitute of staying 
at a hotel [Richter, 2018].2 Originators of the project correctly expected that there will be 
millions of people across the globe interested in using this new business model. These expec-
tations have been confirmed by 300 million transactions concluded over the last decade of 
their operations [Airbnb, “Handelsblatt”, 2018, Bei Mitfahrtdienst, “Handelsblatt”, 2018].3 The 
tool that gave way to the new solution was an app for smartphones used by both sides of the 
transaction. The app was installed in the cloud and made available to the marketplace. It can 
be downloaded free of charge. The new business model referred to as flat-sharing and used 
by Airbnb ensures quasi zero transaction costs to the participants of the project [Pieriegud, 
2016, p. 20],4 who list their space available for rent on a virtual platform. To make the offer 
clear and avoid any confusion the following categories have been introduced: “shared room”, 
“private room” and “entire home/apartment”.

Table 1 provides the description of economic processes under the flat-sharing model. By 
analysing them we may conclude that the main effort in handling digital technologies and 
making them available to the consumers rests with the virtual platform operator. Both sides 
involved in the project do not have to cope with the challenge of carrying out complex tasks 
or making additional outlays. It suffices if they use generally available technical solutions, i.e., 
a smartphone, an app installed on it and a selected service of the Internet connection operator.

2 Results of studies on consumer preferences conducted in the early 2018 in Germany show that fewer than 
10% of people staying outside of their domicile are interested in flat sharing services.

3 Only very few start-ups have managed to attract millions of users. Beside Airbnb in the market there are 
leaders such as, inter alia, BlaBlaCar – an operator offering car sharing to people travelling between regions. In 2017 
the number of registered users across the world reached 60 million out of whom 18 million travel at least once every 
three months.

4 For more about business models “for free” see: J. Pieriegud, 2016. Cyfryzacja gospodarki i społeczeństwa 
– wymiar globalny, europejski i krajowy. In: Cyfryzacja gospodarki i społeczeństwa. Szanse i wyzwania dla sektorów 
infrastrukturalnych J. Gajewski, W. Paprocki, J. Pieriegud (scientific Eds.) Gdansk: publication of the European 
Financial Congress,, p. 20.
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Table 1. Characteristics of an economic process served by the flat-sharing business model

Stage Characteristics Comments

Offer 
preparation

A person who has got a place to offer may file an 
offer to rent a flat or part of it

A listing is made through the app developed using digital 
technologies and an Internet connection; the app is made 
available by the virtual platform operator; listing may include an 
image (photos, video), which makes part of it; the submitting 
party may also specify conditions under which the offer is 
binding (e.g. the minimum price, minimum renting period, 
availability of the listing); users interested in the listing and 
the virtual platform operator use the services of the Internet 
connection operator and, on top of that, the virtual platform 
operator uses the services of the “cloud” operator.

Making an 
inquiry

A person looking for a place to stay describes 
what s/he needs, i.e. where s/he wants to stay, 
their preferred type of accommodation (no. of 
persons) and the period for which s/he wants 
to use the place or part of it

An inquiry is made through the app; the interested party uses the 
services of the Internet connection operator.
Actions of the virtual platform operator are described above.
A person choosing between staying at a hotel and flat-sharing 
service may easily compare prices at hotels (available on the 
smartphone through other apps) with rates for short-term rental.

Transaction 
conclusion

Listings and inquiries are matched on the virtual 
platform operated by Airbnb; a person looking 
for accommodation may use one of the listings 
guided by her/his preferences and taking account 
of her/his ability and readiness to pay the set 
rate – by accepting a given offer s/he makes the 
payment part of which is received by the virtual 
platform operator as his or her commission.

The virtual platform operator helps in establishing a relationship 
between someone interested in short-term rental of a flat and 
a person looking for a place to stay – to execute a transaction 
both sides must be able to carry out a financial transaction 
(to make a payment order and to receive a payment) in digital 
technology. Both sides must use home-banking or alternative 
digital apps.

Service 
delivery

Having received the confirmation of the 
transaction, the person wishing to stay 
in a particular place goes to the location on 
a specific date to get access to the flat where s/
he is going to stay. Checking out is optionally 
registered as a change in the availability status of 
the place.

The delivery of the service does not require digital technologies 
since check-in and check-out take place in the physical presence 
of the user of the service.
Digital technology can be used when the person who offers 
the place for rent does not want to be present there on arrival 
and departure. Upon arrival the door to the place may open 
automatically using a remote control door opener.

Source: Own compilation.

From the point of view of these people, effort and resources they are supposed to invest, as 
well as the time spent on using the flat-sharing business model seem minor while measurable 
benefits so big that the business model is considered attractive.

Airbnb, whose apps were used in 65 k cities in over 190 countries worldwide in 2017 
[Harrison, Coughlin, Hogan, Shakun, 2017, p. 1], owes its success to three principal factors. 
The first one is easy access to these apps which are easy to handle. The second is a rather 
common propensity of people who have flats to offer them for short-term rental. Finally, the 
third factor is relatively high propensity of people who travel to take the risk of renting a flat 
or a part thereof form a host they had never met before. The growth of flat-sharing services 
is shown in Figure 1.

The attractiveness of the offer to people looking for an alternative to hotel services creates 
rates per night at flats offered at the Airbnb platform. These rates and average prices for hotel 
services in selected European countries are compared in Table 2. The countries are ranked 
by the relative difference between hotel prices (per room/per night) and rates for short-term 
rental irrespective of the number of rooms (per night).
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Figure 1. Number of flat-sharing users between 2011 and 2017 [X – years, Y – mio. people]

Source: Own compilation based on: Infografik Meine Wohnung, deine Wohnung, keine Wohnung, Statista 16.12018, www.handels-
blatt.com (accessed: 16.12018).

Table 2.  Comparison of hotel prices and short-term rental rates offered under the flat-sharing 
model by Airbnb as virtual platform operator

Hotel rate in EUR Rental rate (average 
per night) in EUR Relative difference in % Difference in EUR

Russia 82.00 38.00 53.7 44.00

Germany 111.00 64.00 42.3 47.00

Italy 136.00 79.00 41.9 57.00

Norway 147.00 88.00 40.1 59.00

France 144.00 88.00 38.9 56.00

Portugal 102.00 69.00 32.4 33.00

Poland 67.00 68.00 28.4 19.00

Spain 112.00 82.00 26.8 30.00

Greece 111.00 104.00 6.3 7.00

Hotel price per night is the average price in big cities in a given country.
Source: Own compilation based on: Infografik Meine Wohnung, deine Wohnung, keine Wohnung, Statista 16.12018, www.handels-
blatt.com (accessed: 16.12018).

The analysis of the above described case brings us to the conclusion that the simplicity 
built in the use of the business model supported with digital technologies, including tech-
nologies such as: connectivity (smartphone/cloud/cloud computing) and creating shared 
data (cloud) are good examples of economic growth in the digital economy. Another issue 
connected with the flat-sharing model concerns the benefits of the virtual platform operator 
who collects a variety of data from his or her clients, i.e. service providers and recipients. 
Access to this data ensures potential microeconomic commercial benefits to the operator. If 
s/he makes this data available to public organisations, it may also be used in projects leading 
to macroeconomic effects.
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Case II: Energy Citizen

The idea to develop prosumer installations of renewable energy sources (RES) lies at 
the foundations of energy policy, which – together with environmental and climate policies 
– constitutes three major pillars of social and economic policy discussed and promoted at 
the international arena. At the European level, these issues have been addressed in the objec-
tives of the Energy Union [Wojtkowska-Łodej, Graczyk, Szablewski, 2016, p. 22]. We witness 
a continuous increase in outlays on RES installations worldwide [Wiśniewski, 2016, p. 123]. 
According to many experts increase in RES share in the production of electricity is the con-
dition for further economic growth [Popkiewicz, 2015, p. 10]. During the World Economic 
Forum in Davos in 2018 once again it was stressed that successful accomplishment of these 
policies’ goals is needed to reduce the risk of a number of factors which could rapidly under-
mine global or regional economic growth [WEF, 2018]. One of the ideas promoting the RES 
is the Energy Citizen project [Weidlich, 2018].

To explain the conditions on which the project is implemented we need to provide selected 
information about RES [NFEPWM, 2012]. Photovoltaic panels or a wind turbine installed 
at a household may give a prosumer [Popczyk, 2014, p. 10], i.e. someone who is a consumer 
and a producer of a particular good:
– energy self-sufficiency (if a consumer uses electricity as the only secondary energy carrier) 

in the “off grid” option,5

– a possibility of contributing to the reduction of electricity consumption from the grid 
in the “semi off grid” option.
In both cases the prosumer invests in the installation of an electricity generator and covers 

the costs involved in its use.
Major benefits of the prosumer include:

– total elimination of the cost of energy purchase in the “off grid” option;
– reduction of the costs of electricity purchase in the “semi off grid” option.

The efficiency of the project involving the installation and use of one’s own electricity 
generator depends on the relation between the invested amount (cleared over time through 
depreciation) and current costs on the one hand and on the other hand, savings gained from 
the elimination or reduction of electricity purchase.

For the present development stage of technologies applied in the generation, storage, trans-
mission and use of electricity, imbalance between electricity that is generated and consumed is 
rather typical. Hypothetically, a prosumer may nowadays avail her/himself of energy storage 
technology if in the times of the energy production surplus over consumption, unused energy 
goes to a local device (system) of electricity storage. The installation and use of an available 

5 When a prosumer is deprived of access to the public distribution grid. It may be a necessity (when a consumer 
is on a “desert island”) or a conscious consumer choice (the decision not to connect to the public grid). 
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low potential local device (e.g. traditional lead acid batteries) necessitates investment (also 
in the recycling scheme), additional outlays and covering exploitation costs. The benefits of 
the storing of electricity include:
– in the “off grid” option, prolongation of the time window for using electricity generated 

by one’s own generator outside of the time of energy generation and, by the same token, 
improving the functionality of one’s own generator;

– in the “semi off grid” option, further reduction of electricity consumption from the public 
grid (since there is some time outside of the time window for energy generation when the 
stored energy can be used; this shortens the period of using energy from the public grid).
Due to still limited technical possibilities of using electricity storage technologies and 

for other reasons the existing surpluses of electricity generated by a prosumer in the semi off 
grid option may be sold in the neighbourhood, which may be interpreted as an example of 
Energy Citizen turnover.

The idea of the Energy Citizen project takes account of an important characteristics of 
local electricity distribution systems. Under such schemes – considering total energy gen-
eration by some or many prosumers – one may seek to ensure balancing energy production 
with energy consumption by some or many prosumers and a group of their neighbours who 
do not use prosumer installations at all. The idea is that these systems operate “off grid”, i.e., 
outside of the public energy distribution grid, which should reduce the burden on the national 
electricity and power system.

By selling some of the generated energy, a prosumer, beside saving on reduced energy 
purchase from the public grid, could additionally receive revenue “from her/his neighbour”. 
There is still a question of the pricing of a unit of electricity sold between citizens. The pricing 
process should take account of the two parties to the exchange:
– the prosumer who offers electricity to her/his neighbours;
– the consumer “from the neighbourhood” ready to buy electricity from the prosumer and 

reduce the amount of energy regularly bought from the public distributor.
In practice one may not use the Energy Citizen model in the “off grid” option when there 

are only two the above-mentioned groups of participants within the model. There are two 
reasons for that. Firstly, the participants to the model may not endlessly effectively satisfy their 
needs if prosumers apply only two electricity generation technologies (i.e., wind turbines and 
photovoltaic panels). Both technologies can be used to produce electricity only if some envi-
ronmental conditions are met, i.e., when there is wind or high sunrays intensity. This is why 
the two technologies are seen as non-dispatchable (contrary to other technologies, which are 
dispatchable, e.g. a technology in which electricity is generated by incinerating organic energy 
sources). Secondly, building local (covering prosumers and “their neighbours”) autonomous 
low- and medium-sized voltage grids does not seem a rational option.

When prosumers are unable to use their own installations, they must have another 
“external” source of energy. This is why in practice the Energy Citizen model could rationally 
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operate only in the “semi off grid” option with additional and temporarily used sources of 
energy being public grids bringing together two groups of operators:
– operators of the public energy distribution grid who supply energy from professional 

producers of electricity through the national energy and power system; optionally each 
operator may receive surpluses of energy from prosumers operating within the Energy 
Citizen model;

– professional producers of electricity who sell their output through the national energy 
and power distribution grid to all recipients; they sell energy to the participants to the 
Energy Citizen project when the latter consume more energy than prosumer installations 
can generate.
On top of that we need to consider the role of the public electricity distribution grid 

operator who could make available the connection between a prosumer and a consumer 
“from the neighbourhood.” This is how an operator becomes a “co-participant” of the Energy 
Citizen scheme.

The Energy Citizen scheme needs various modern technologies, including digital tech-
nologies. Every prosumer who installs a new photovoltaic panel or a wind turbine with 
accompanying equipment and connects it with her/his home’s standard mains supplies uses 
cutting-edge technologies deployed to build devices that generate, control, and transmit or use 
electrical energy. Increasingly more often new materials and new methods to control processes 
are used, also those which deploy narrow artificial intelligence. From 2020 when in Europe, 
as well as in other parts of the world, 5G telecommunication technology is launched, these 
generators as well as many other electrical appliances will be equipped with individual meters 
to measure energy that they emit and consume. Besides measuring the quantity and quality 
of energy emitted from a prosumer’s household or received by the same household from the 
public grid, the so called “smart metering” will enable individual monitoring of electricity 
generators and consumers. The expansion and complexity of an electricity/power system 
in a prosumer’s household will advance with the installation of new equipment of subsequent 
generations. At the same time, new digital technologies will be implemented, including 
technologies employing devices able to automatically and autonomously co-operate with 
the Internet of Things (IoT). The process will take place in households whose users will get 
engaged into the transformation from traditional installations to the Smart Home or Smart 
Farm system. Both systems work to ensure higher comfort of the user of electric appliances, 
to expand their functionality, and reduce energy consumption.

By observing the market expansion of manufacturers of household electric appliances, 
one may expect that the dissemination of innovative solutions leading to achieving the Intel-
ligent Home system will develop around people living in multi-family apartment buildings. 
Their households have very limited technical possibilities of individually installing their own 
photovoltaic panels or wind turbines to generate energy. The development of installations 
to several households housed in one building and the use of the Energy Citizen model can 
be assisted by a significant drop in prices of photovoltaic panels that could be placed on the 
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roofs or walls of multi-family buildings. Individual installations may be attractive to house-
holds in rural areas where in the vicinity of houses ground-mounted solar systems and wind 
turbines can be a viable option, while photovoltaic panels can be placed on the rooftops and 
walls of other facilities (within a farm).

Solutions used in the public energy and power system as well as within the framework of 
the Energy Citizen project are described in Table 3.

Table 3.  Energy generation and use within the public energy sector and in a modern prosumer 
project such as Energy Citizen

Process Description Comments Use of digital technologies and new business 
models

Electricity 
generated by 
traditional and 
modern systems 
within the public 
energy sector

Electricity is generated by 
economic organisations 
specialised in power 
generation which in parallel 
or alternatively uses thermal 
energy technologies:
– fuelled with coal or lignite,
– liquid fuels from the 

processing of crude oil;
– natural gas;
– biomass;
and technologies based on:
– nuclear;
– hydropower;
– marine (tides);
– wind;
– photovoltaic
– power.

How much electricity 
a particular plant in the 
energy sector generates 
depends on the decision of 
the central management body 
for national power grid.
Decisions are made against 
different criteria. Regulations 
enacted by the government 
may give preference to plants, 
which:
– offer electricity at the 

lowest prices;
– generate electricity 

using preferred, e.g. low 
emission, technologies.

In the energy sector, development of 
technologies used to generate electricity, 
including the rapidly improved energy 
generation from the wind and new 
photovoltaic technology, is accompanied by 
the implementation of digital technologies. 
The most important are technologies used 
in smart metering, i.e. in measuring the 
direction and speed with which electric 
energy flows. Digital measuring devices are 
introduced together with the dissemination of 
the Internet of Things, i.e. equipment capable 
to autonomously and automatically send and 
receive data. These are solutions that upgrade 
“connectivity” bringing it to the next level 
much more advanced than “connectivity” 
that includes mobile devices (smartphones) 
and “computing clouds”. The solutions that 
are already in place allow measuring the 
amount of energy generated, transmitted 
and consumed in microsecond cycles 
close to the transaction cycle at the stock 
exchange trading platform using the High 
Frequency Trading technology. This opens 
up the possibility of trading in electricity at 
commodity exchanges.

Electricity 
distribution within 
the traditional 
“copper plate” 
system

Electricity is made available 
to “big customers” 
representing economic 
operators and municipal 
management organisations 
as well as to consumers 
buying electricity for their 
households.

Electricity recipients have 
access to public electricity 
distribution grid. Distribution 
grids in regions are operated 
by economic organisations 
which commercially build 
and operate distribution grids 
(medium or low voltage). In 
liberalised markets energy 
consumers can buy electricity 
alternatively from regional 
distributors who use their 
own infrastructure or from 
virtual distributors who 
use the regional operator’s 
infrastructure.

In the “copper plate” system digital 
technologies are used in ancillary processes, 
e.g. in trade and administrative services 
to customers.
Analogue devices prevent from smoothly 
controlling and measuring energy 
transmission and consumption in short 
cycles (e.g., in microseconds). As a result, 
sales and purchase transactions are 
concluded traditionally disregarding electricity 
price dynamics at the commodity exchange.
Almost 100% individual consumers of 
electricity (in Poland) are passive in the 
market and accept distributors’ practice 
of selling electricity at constant prices and 
making monthly (long-term) payments.
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Process Description Comments Use of digital technologies and new business 
models

Prosumer Energy 
Citizen model

Electricity is generated 
locally and the choice of 
potential (power) of installed 
photovoltaic panels or wind 
turbines is adjusted to peak 
demand for energy. At the 
absence of a local energy 
storage system, in time 
windows when generators 
may not generate desired 
amounts of energy, the 
participants of the Energy 
Citizen project use electricity 
from the public generation 
and distribution grid.

Since these are renewable 
energy sources (RES), 
a prosumer prefers generating 
electricity until s/he uses 
up all of the capacity output 
(changing in time). If there 
is a surplus of generated 
energy over consumption and 
absorption capacity in the 
storage system (if there is 
any), the surplus will be 
received by the public system 
of electricity generation and 
distribution. In practice, there 
is a problem how to estimate 
the value of electricity 
generated by a prosumer 
and received by the public 
system. If there is no public 
assistance to prosumers 
(such as a guaranteed 
price paid to a prosumer by 
a public system operator), 
prices may deeply fluctuate, 
while in some instances they 
may even be negative.

A prosumer uses digital technologies in two 
areas:
– smart metering (measuring and emitting 

data) and monitoring electricity distribution 
among the participants to the Energy 
Citizen project, including the control of 
electricity flow and transaction settlement 
(measurement, data transmission and 
processing, automatic control of devices 
in a prosumer’s installation, automatic 
register of transactions and their 
settlement);

– optimalisation of energy consumption 
through automatic adjustment of energy 
consumption in terminals to eliminate 
energy consumption when devices should 
not be used (e.g. when they heat empty 
rooms) and better match electricity 
consumption with needs (e.g. by blocking 
them when some parameters have been 
achieved).

“Smart Home” or “Smart Farm” consisting 
in the implementation of digital technologies 
by a prosumer is the precondition for the 
Energy Citizen model but it is enough. 
A public electricity generation and distribution 
grid operator must start cooperating with 
a prosumer, which may happen after 
adequate processes have been put in place. 
Controlling them calls for digital technologies 
and a new business model for settlements 
with the participants of the Energy Citizen 
project for electricity supplies.

Source: Own compilation.

Investment: comparative analysis

For the intermediary service to be feasible in short-term rentals in the flat-sharing format, 
investment was needed to launch the app and handle registration, data transmission and pro-
cessing. To be able to invest and build an appropriate organisational potential and render the 
service to millions of customers worldwide, Airbnb as a start-up had to accumulate adequate 
funds. In 2008 their equity capital was USD 20 k. Increases in the amounts earmarked for 
investment over the period 2009–2014 can be seen in Table 4.

Table 4. Capital raised by Airbnb between January 2009 and February 2017

Time when funds were raised Total amount of raised capital (m USD) No. of investors

April 2009 0.600 2

November 2010 7.000 8

July 2011 112.000 8
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Time when funds were raised Total amount of raised capital (m USD) No. of investors

October 2013 200.000 5

April 2014 474.000 6

February 2017 900.000 no data

Source: Own compilation based on: Airbnb sammelt rund eine Milliarde Dollar ein, Handelsblatt 9.03.2017, www.handelsblatt.
com (accessed: 9.03.2017) and Infografik Meine Wohnung, deine Wohnung, keine Wohnung, Statista 16.12018, www.handelsblatt.
com, (accessed: 16.12018).

In the business model, investment outlays are paid by two groups of actors. The first one 
includes only one actor: Airbnb as a virtual platform operator. To be able to carry out the 
project, capital had to be raised as presented in Table 4. The second group brings together 
millions of users of the platform across the world, i.e. people seeking short-term rentals and 
people offering apartments or rooms. Investment outlays of this latter group are fragmented. 
Because each and every person on both sides has been granted access to the app offered by 
Airbnb in the business model “free of charge,” they have an impression that they are getting 
the service without paying for it. In practice they share their gains with the virtual platform 
operator who charges its commission on each concluded transaction. People involved in the 
flat-sharing project do not count how much they have paid for the mobile device, i.e., a smart-
phone (investment in modern hardware using digital technologies) and current payments 
for access to the Internet in this mobile device, i.e., fees paid to the local telecommunications 
operator (charges for using the Internet, which works thanks to digital technologies). They 
assume they would have to make these outlays and pay charges anyway, irrespective of being 
part of the project or not. The business model used by the virtual platform operator and the 
participants to the flat-sharing project is designed to accomplish measurable and immediately 
registered direct effects. The operator gets its margin and may earn on making the clients’ 
data available to businesses interested in penetrating the market; those who need short-term 
rentals save because they pay less than they would pay for a hotel service as shown in the 
data in Table 2. And finally, people offering apartments for rent get a higher monthly/annual 
revenue as a result of their cooperation with Airbnb than they would have got in the market 
from long-term rental contracts. In many European cities this is estimated at between 30% 
even up to a 100% increase in revenue. The approach of people who rent apartments is a under 
significant impact of regulations enacted by the government or local authorities. When a hotel 
service rendered as a hobby is taxed, interest in the project may be significantly reduced. This is 
confirmed by a dramatic (by ca. 50%) drop in apartments offered for short-term rental in San 
Francisco between December 2017 and January 2018 in response to the introduction of a local 
tax in the city since 1.01.2018 [Postinett, 2018]. We should also stress that all participants 
to the flat-sharing project either do not see or do not want to see negative indirect effects of 
the project [Kołodziej, 2017]. Its major effects are:
– some districts of highly attractive cities (e.g., Amsterdam, Barcelona) have changed from 

local community-friendly neighbourhoods into areas packed with tourists using short-
term rentals permanently [NZZ am Sonntag, 2017, p. 1];
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– a reduced pool of flats available in the market for long-term rentals, which acts against 
people looking for a job and a place to settle down in these cities.
The launching of the Energy Citizen project in combination with the increase in electricity 

generation by prosumers necessitates unambiguously dedicated investment resources which, 
besides direct effects, would also ensure significant indirect effects. Until now only indirect 
effects have been considered especially attractive. They correspond with Sustainable Develop-
ment Goals [IEA, 2017], which after having been internationally approved in 2015 are broadly 
discussed in the media with references made to scientific and programme-related materials 
from local authorities and social organisations. These effects include:
– dissemination of RES and reduction of the share of energy generated from organic fossil 

fuels in the total energy mix;
– reduction of energy consumption in the economy as a result of the dissemination of 

solutions such as “Smart Home” and “Smart Farm”;
– local and global reduction of emission of greenhouse gases.

It is rather difficult to name and measure direct effects and benefits to prosumers from their 
investment. The implementation of the system of “smart metering”, and, in the near future, 
also enriching the power system in the country called “Smart Grid” with solutions from the 
IoT using 5G telecommunications technology will require prosumers to further invest in the 
purchase of these devices and software. On top of that, the cost of maintenance (servicing) of 
these installations will also be increasing. “Smart Home” and “Smart Farm” included in the 
Energy Citizen project will generate measurable investment outlays and current costs. On the 
side of benefits one can measure energy savings. It is the difference between the theoretically 
calculated amount of electricity that would have been taken from the public system by the 
participants to the Energy Citizen project if the project had not been launched and the energy 
effectively consumed after the project has been put into operation. Being aware of electricity 
savings, however, does not permit to indisputably decide how much has been saved in financial 
terms. That is because we have no experience as to what prices we should expect if Energy 
Citizen became a popular model. Without specifying the potential amount of savings for the 
Energy Citizen project one may not compare the effects with the outlays and the costs, with 
the latter being rather easy to identify as investment purchases and the purchase of goods and 
services are registered on an ongoing basis at unit (current) prices.

The principal obstacle in identifying electricity savings in financial terms lies in unfore-
seeable conduct of “Smart Grid” participants in the future. The advancement of technology, 
digital technologies included, will surely produce a situation where we will have electricity 
prices change “several times a minute” and exhibit high volatility. As demonstrated by German 
experience connected with the reconstruction of their power system, the so-called Energiewende, 
the electricity price at the commodity exchange may remain below zero for many hours. This 
is the price at which electricity buyers get a discount paid by the producers [Hubik, 2018].

A potential disadvantage of the Energy Citizen project consists in prosumers’ generating 
electricity only “when the sun is shining and the wind is blowing.” When these conditions 
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are satisfied in local installations, then the sun is shining everywhere in Europe (i.e. it is 
daytime, high pressure, dry weather, not cloudy or little cloudy) or it is windy (i.e. absence 
of high-pressure causing air masses to stop even over the seas in the off-shore area). Over 
the same period, there is an electricity surplus throughout the entire “Smart Grid” because 
in the energy sector both RES installations (mainly off-shore wind farms) and thermal energy 
installations can work at full capacity. Nuclear energy plants work 24/7, meaning they are 
non-dispatchable like RES á rebours. If in the entire energy system of a country there is an 
electricity surplus, its price must be especially low in times when prosumers could sell their 
surpluses either to the “neighbour” or to the public operator of the distribution grid. Since the 
price of re-sold electricity could be so low, it seems justified to estimate the value of savings 
(quantitatively) on electricity in the Energy Citizen project at these prices. Hence the conclu-
sion that the efficiency of such a project measured in financial terms at the microeconomic 
level must be low [Flauger, 2017].

Obviously, the above reasoning would have to be radically modified if in the Energy Citizen 
project one could effectively deploy electricity storing that would be economically efficient. 
Other premises for substantial corrections in the description of the project and potential effects 
of its implementation would be accelerated dissemination of electric cars. If in the period 
2030–2035 the share of electric cars in Europe actually reaches ca. 30%, the development of 
“Smart Grid” should speed up. “Smart Grid” will contribute to the propagation of IoT-based 
solutions as the only tools ensuring automated control of installations at households of “Smart 
Home” and “Smart Farm” type adjusted to charge car batteries at different times of the day 

[Flauger, Hubik, 2018].

Summary

Observations of the consumer goods market let us conclude that innovative solutions are 
disseminated differently in the market. And the technical advancement of new technologies 
is not a decisive factor here. What decides is the attractiveness of new solutions, which much 
more depends on new business models put in place in the digital economy and measurable 
benefits available “here and now” to consumers rather than on additional, also earlier unknown, 
traits generated by projects deploying new technologies.

The above-presented case studies have led to some conclusions. The flat-sharing project 
has produced concrete benefits to consumers. This is true of those who have surplus space for 
rent and those who want to find accommodation for a short stay as a substitute to booking 
a hotel room. Airbnb as a virtual platform operator also gets benefits. Because positive direct 
effects at the microscale are accompanied by negative indirect effects, in many cities public 
authorities are seeking to restrict the development of the “flat-sharing” project. The Energy 
Citizen project is a completely different case. Due to potentially big positive indirect effects 
within the entire social and economic system, the authorities declare interest and support 
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to the idea. Yet, the engagement of prosumers and “their neighbours” in the project is very 
limited. This is caused by the absence of positive concrete effects at the microeconomic scale 
that could be achieved by this group of actors. Depending on changes in national regulations 
targeting national electricity/power systems, the approach of big economic organisations 
who are public producers and distributors in these systems may change. They are guided by 
microeconomic success and will not change their mindset even if called upon to carry out 
a positive mission envisaged in global policy. They know from experience that profits are 
not dependent on the size of electricity output and its price but on electricity transmission 
and distribution services sold at rates that guarantee high margins.
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Introduction

The reporting of local government units (LGU) involves the collection and organization 
of data reflecting the processes of generating and disbursing public funds. This reported 
data is not only an indispensable source of information for assessing revenue generation and 
budget spending with regard to various timeframes, but also serves to insure proper execution 
of LGU budgets. The level and structure of LGU budget expenditures testifies to the degree 
of decentralization of the public finance system, as well as demonstrates the position of local 
governments in performing public tasks. The expenditures of LGUs serve to fulfill the objectives 
and tasks defined in a local unit’s development strategy, which are the political expression of 
the said authority regarding social and economic objectives.

The objective of the article is a study of debt impact on revenue levels and growth thereof 
in a class of Poland’s districts (i.e. ‘powiat’ in Polish) – excluding the cities having the district 
classification – on the basis of data gathered from budget implementation statements for the 
years 2014–2016, inclusive. The hypothesis that powiat districts, excluding the cities having the 
powiat classification, with higher debt levels for 2014–16, also showed higher investment expendi-
tures and faster revenue growth than those districts showing low debt levels, again excluding the 
cities with the district classification will be verified. Toward this end various volume charac-
teristics will be examined. In order to characterize various variable structures, fundamental 
descriptive statistics will be generated and confirmed by Pearson’s linear correlation coefficient 
and Spearman’s correlation ranking. The employed research methods include literature and 
legislative analyses and statistical inference.

1. Local government finance

The Constitution of the Republic of Poland [Dz. U.1997 (Journal of Laws) No. 78, Item 483] 
assures LGUs’ participation in public revenues at levels respective of their mandates. Article 167 
of Poland’s Constitution identifies three sources of revenue: own-source, general subsidies 
and targeted grants issued from the state’s budget. Detailed regulations are included in laws 
defining governmental systems and mandates for communes (i.e. ‘gmina’ in Polish), [Law of 
March 8, 1990 regarding Commune Government, Dz. U. 2017 (Journal of Laws), Item 1875], 
districts (i.e. ‘powiat’), [Law of June 5, 1998 regarding District Government, Dz. U. 2017, 
9Journal of Laws), item 1868] or voivodships [Law of June 5, 1998 regarding Voivodship 
Government, Dz. U. 2017 (Journal of Laws), Item 2096].The basis of independent finance for 
these local government units is their budget. A local government’s properly planned budget 
should function as a key instrument in management and planning processes.

The main activity of LGUs’ budget management is keeping track of funds, as in recording 
capital turnover through government banking accounts resulting from generated revenue; 
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budget expenditures by subordinate offices; receiving subsidies, grants and allocations of the 
state’s income tax; revenues collected by tax authorities for LGUs; as well as other revenues, 
and received credits and loans [Winiarska, Kaczurak-Kozak, 2013, p. 100]. In contrast to enti-
ties set on generating profits, a local government unit measures its effectiveness on the basis 
of community satisfaction – not on the accounting data of revenues and expenditures. On 
the other hand, the LGU possesses autonomy extending into finances. Two aspects of this 
autonomy can be highlighted – revenues and expenditures [Staszel, 2016, pp. 65–80]. LGUs’ 
revenue sources and how they are established have been defined in Chapter 2, of the Law of 
November 13, 2003 regarding Local Government Revenues (LGR) [Dz. U. 2017, (Journal of 
Laws), Item 1453]. Local government unit revenues are:
– own-source revenue from taxes and local service charges, revenue gained from LGU 

budgetary entities, including payments by public sector entities, revenue from LGU 
assets, inheritance, behests, donations to LGUs, allotments from state income taxes from 
individuals and commercial interests;

– general subsidies, and
– targeted grants from the national budget [Law of November 13, 2003 regarding Local 

Government Revenues, Art. 3, No. 1].
LGR can also originate from:

– foreign capital not subject to repayment;
– capital from the European Union budget, and
– other sources defined in separate legislation [Law of November 13, 2003 regarding Local 

Government Revenues, Art. 3, No. 3].
Each LGU, in enabling the established policy, strives to gain a competitive advantage 

with regard to attracting investments; but not only, as the community’s quality of life is also 
important. Securing entrepreneurs and new commercial constructions directly translates 
into greater revenues for the said district – especially own-source revenues – which can then 
finance tasks serving development stimulation [Filipiak, 2017, pp. 95–105].

In the LGU budget revenue schedule, anticipated current revenues and property revenues 
are itemized according to their source. Property Revenues include [Law of August 27, 2009 
regarding Public Finance, Dz. U. 2017 (Journal of Laws), Item 2077, Art. 235]:
– subsidies and means intended for investments;
– revenue from property sales, and
– revenue from converting perpetual usufruct to ownership.

Clarification of current revenues is specified by a negative definition in Article 235, Par-
agraph 2, of the public finance law ‘as budget revenue not being property revenue’ [Law of 
August 27, 2009 regarding Public Finance, Art. 235].

Expenditures incurred by LGUs are tied into task performance as defined by law. Mak-
ing expenditures is part of the process whose first phase requires collecting revenues for 
performing essential tasks, which in turn require spending money [Mastalski, Fojcik-Mast-
alska, 2013, p. 479]. The normative expenditure classification results from the public finance 
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law where LGU expenditure classification is undertaken in two places: Article 216 divides 
expenditures according to tasks and their performance for which capital is earmarked, and 
again in Article 236, where types of expenditures are tied to line-items in an LGU’s budget 
spending schedule.

The legislature, in Article 236 of the public finance law, defines property expenditures by 
specifically indicating their purpose, whereas in reference to current expenditures, it again 
applies a a negative definition, i.e. all expenditures not being property expenditures are 
current expenditures [Mastalski, Fojcik-Mastalska, 2013, p. 481]. On the basis of the public 
finance law, establishing a finite catalogue of current expenditures is not possible, yet the law’s 
provisions indicate the need for detailed itemization in the current expenditure schedule by 
type, especially:
– budgetary entity expenditures including salaries and premiums based thereon and expendi-

tures tied to performing statutory tasks;
– grants for current tasks;
– benefits for individuals;
– expenditures for programmes funded in part as defined in Article 5, Paragraph 1, Items 2 

and 3 of the public finance law regarding statutory services of LGUs;
– disbursements based on issued warrants and guarantees by an LGU, assessed as due 

in a given budget year, and
– expenditures for servicing LGU debt [Law of August 27, 2009 regarding Public Finance, 

Art. 236, Par. 3].
Property expenditures include:

– investments and investment purchasing for programmes funded in part as defined in Arti-
cle 5, Paragraph 1, Items 2 and 3 of the public finance law regarding statutory services of 
LGUs;

– purchase and control of stocks and shares, and
– payment of contributions to commercial enterprises [Law of August 27, 2009 regarding 

Public Finance, Art. 236, Par. 4].
In the LGU budget expenditure schedule, current and property expenditure amounts are 

itemized according to sections and sub-section classifications [Winiarska, Kaczurak-Kozak, 
2013, p. 112].

Article 89 of the public finance law allows taking advantage of repayable sources of finance 
by LGUs under strictly defined conditions for purposes of:
– covering LGU temporary deficits during the yearly budget, resulting from incidental 

financial shortages caused by timely unspent revenues;
– financing anticipated LGU budget deficits which are tied to undertaken expenditures 

not covered in planned revenues;
– paying off earlier taken obligations resulting from issued securities, contracted loans and 

credits, and
– advance financing of funds from contracted future sources within the EU budget.
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2.  Budget implementation statement  
of local government units

The LGU budget may enhance the rationality of a unit’s activity. To know to which area 
a local government allocates budgetary funding is valuable information regarding an LGU’s 
developmental direction for numerous stakeholders – management, local residents, and 
commercial interests in the said jurisdiction [Owsiak, 2002, p. 32].

The reporting of public finance sector units includes summary tables presenting the 
processes of generating and distributing public funds. The reporting budget data is based 
on accounting. This information is an essential source for determining revenue levels and 
budgetary expenditures in various time frames and monitoring competent budget execution 
during and after the budget year [Bogucka-Felczak, 2017, pp. 77–90].

The budget implementation statement of an LGU demonstrates statute fulfillment of Arti-
cle 261, Paragraph 1, Item 1 and Paragraph 3 of the public finance law under which the LGU 
presents the overseeing authority and the Regional Accounting Chambers with documentation 
that it has in fact implemented its budget. In accordance with Article 247 of the public finance 
law, the executive board of an LGU is responsible for realizing its budget. Regarding the various 
levels of local government administration, the executive board is the Implementation Body 
for the said unit, i.e. the wójt, burmistrz, mayor, district and voivodship executive boards. The 
annual statement regarding budget completion by the LGU’s executive, in accordance with 
Article 267, Paragraph 1, Item 1 of the public finance law, shall be drawn up and presented 
to appropriate oversight authorities by March 31 of the following budget year.

The statement regarding the completed budget contains a listing of revenues and expenditures 
based on closed accounts in the LGU budget at not lower figures than at budget approval, and 
based on budget accounting ledgers [Miemiec et al., 2013, p. 242]. The instrumental function 
of the statement is delivering detailed data and information upon which an assessment of LGU 
budget execution can be made [Adamek-Hyska, 2016, pp. 28–38]. The statement should include:
1. revenues and expenditures of the LGU budget in an as detailed form as the budget approval;
2. amendments to the expenditure schedule of completed financial programmes from funds 

as defined in Article 5 – ‘Concept of Public Funds and Public Revenues’ – Paragraph 1, 
Items 2 and 3 of the public finance law, and transacted in a given budget year, and

3. the advancement stage of multi-year programmes [Law of August 27, 2009 regarding 
Public Finance, Art. 269].
In the annual statement, the executive board should not only restrict itself to presenting 

revenues and expenditures, but also showing budget results and the indebtedness of the unit 
as of the end of the budget year [Miemiec et al., 2013, p. 243]. In practice the LGU budget 
implementation statement consists of tables of earmarked sums and source-detailed received 
revenues and categorized budget classifications, divided into current and property revenues, as 
well as current and property disbursements. The statement also presents the budget’s balance 
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– revenues vs. expenditures, indebtedness and explanations of the above [Adamek-Hyska, 
2016, pp. 28–38].

In Article 267 of the public finance law, it appears that the statement also includes a listing 
of budgetary entities as discussed in Article 223 of the same law – ‘Revenues of Local Gov-
ernment Unit Entities Operating Commercially as per the Law; Educational Corporation’. 
The LGU’s executive board also files, to March 31 of the following budget year, besides the 
implementation statement:
1. a statement as defined in Article 265, Item 2, of the public finance law;
2. an inventory of assets addressing – 

a. data pertaining to asset ownership;
b. data pertaining to:

i. other than ownership but controlling interests such as perpetual usufruct, receiv-
ables, participation in corporations, shares;

ii. possession;
c. data regarding status changes in communal properties as defined in a. and b. above, 

as of the date of status change;
d. data regarding received revenues by execution of property rights, other property laws 

and executed possession, and
e. other data and information of events having an impact on LGU asset conditions [Law 

of August 27, 2009 regarding Public Finance, Art. 267].
A properly generated LGU budget implementation statement, with attached financial 

reports becomes the starting point for assessing the activity of the said unit for the past budget 
year, which has an impact on discharge approval [Błaszko, et al., 2015, p. 164].

3.  Correlative analysis of district commitments with revenue 
levels for 2014–2016 excluding the cities having the district 
classification

In all the collective tables below, the data is based on annual reports received by Poland’s 
Ministry of Finance from local government units including budgetary entities, LGU budget-
ary enterprises, and revenue and expenditure receipts as listed in Article 223, Paragraph 1 of 
the public finance law. Because this article’s reference is restricted, the primary data source 
were district (powiat) budget implementation statements for the years 2014–2016 (inclusive), 
with the exception of the cities with the district classification. The powiat district is essen-
tially superimposed onto local government units, and as such should be complementary and 
stabilizing to the smaller commune (gmina) administrative entity. Transferring certain tasks 
to the voivodship level would result is distancing the said tasks from the local community. The 
district entity fills this gap. The study excludes the cities with the district classification, which 
in effect are communes with the city status performing district tasks. It has been accepted that 



Local government finance assessment on the basis of budget implementation statements 31

cities of district status are not districts per se, but communes authorized by the state to fulfill 
a broadened range of tasks. The years 2014–16 underwent the analysis with the intent of 
examining the relationships’ tendencies after full year reporting.

The objective of the study was to verify the following hypothesis: districts (excluding the 
cities with the district classification) which showed higher obligations in 2014 to 2016, also showed 
higher investment expenditures and faster revenue growth than those districts (same exclusion) 
whose obligations were low.1

In studying the evaluations, the characteristics were assigned quantitative values. With 
structure characterization in mind, the studied variables were calculated using basic descriptive 
statistics for the measures of location, variability, asymmetry and concentration [Kończak, 
Trzpiot, 2014, pp. 239–244].

In order to confirm the relationship validity between variables, Pearson’s correlation coef-
ficient for linear vectors was calculated, as was Spearman’s rank-order correlation coefficient, 
and point spread plotted using regression functions. All the graphs reflect the materiality 
significance level equal to 0.05. In order to analyze the selected variables, the primary sta-
tistical measures were established. For determining the correlation between all the studied 
characteristics, a variable matrix was generated. To establish statistical significance of indi-
vidual explanatory variables (X) relative to the dependent variable (Y), correlation vectors 
were established.

The analysis of the study results began with the calculation of the basic descriptive statis-
tics as measurements of position, variability, asymmetry and concentration for the analyzed 
variables. Additional delta variables were included to record the activity dynamics from 
year- to-year (Table 1).

The data analysis indicates wide variations in the examined variables. In a majority of 
variables the coefficient of variation was greater than 20%. The asymmetry coefficient also 
indicates that among the majority of variables, there were extreme distortions – left and 
right; and the coefficient of concentration indicated strong concentrations around the Kur-
toza Average in several cases. After completing the analysis of the basic descriptive variables, 
correlation analysis was undertaken with the intention of proving the proposed dependency 
of total expenditures dynamics – including investment expenditures to obligation levels and 
dynamic dependency of total revenues – including own-source to obligation levels (Table 2).

1 This study is an extension of studies performed, among others, by J. Wojciechowski, ‘Wpływ zadłużenia na ksz-
tałtowanie się dochodów oraz wydatków gmin miejskich województwa kujawsko-pomorskiego w latach 1993–2006’, 
Rocznik Żyrardowski, Vol. 6, http://mazowsze.hist.pl/files/Rocznik_Zyrardowski/PDF_bez_tytulowych/Rocznik_
Zyrardowski-r2008-t6/Rocznik_Zyrardowski-r2008-t6-s165-200/Rocznik_Zyrardowski-r2008-t6-s165–200. pdf
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Table 1. Basic descriptive statistics
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Total Revenue [PLN] 
2014 965.34 947.10 507 1942 211 21.86 1.03 2.80

Total Revenue [PLN] 
2015 960.13 941.42 480 1913 197 20.50 0.92 2.62

Total Revenue [PLN] 
2016 965.28 951.23 553 1678 179 18.50 0.53 1.22

Delta Total Revenue 
2015–2014 –5.21 –3.25 –351 349 77 –1479.20 –0.07 3.36

Delta Total Revenue 
2016–2015 5.15 17.26 –612 260 88 1703.96 –2.83 16.80

Delta Total Revenue 
2016–2014 –0.063 14.65 –796 251.2 98.86 –157639 –2.76 16.13

Own-source 
Revenue [zł] 2014 283.74 265.68 134 670 83 29.25 1.70 4.51

Own-source 
Revenue [PLN] 2015 302.47 286.58 155 665 80 26.45 1.18 2.39

Own-source 
Revenue [PLN] 2016 322.07 303.41 156 726 86 26.60 1.24 2.70

Delta Own-source 
Revenue 2015–2014 18.73 19.29 –228 148 31 167.58 –2.15 17.57

Delta Own-source 
Revenue 2016–2015 19.60 17.86 –92 311 33 166.02 2.62 24.00

Delta Own-source 
Revenue 2016–2014 38.32 37.66 –244 313 41 105.98 –0.64 17.78

Total Population 
2014 82,314.31 73,035.00 20,778 35,8894 42,629 51.79 1.90 6.63

Total Population 
2015 82,220.60 72,839.00 20,606 366,037 42,977 52.27 1.95 7.08

Total Population 
2016 82,251.38 72,637.00 20,417 373,570 43,364 52.72 2.00 7.52

Total Expenditures 
[PLN] 2014 75,746,184.78 69,551,146.63 21,060,824 223,466,439 32,277,889 42.61 1.00 1.19

Total Expenditures 
[PLN] 2015 74662760.10 68,337,724.39 16,756,218 240,154,771 33,058,273 44.28 1.25 2.27

Total Expenditures 
[PLN] 2016 74205718.54 67,754,956.43 19,085,717 250,184,646 33,488,277 45.13 1.36 3.10

Delta Expenditures 
2015–2014 –1083425 –1,327,166 –26,626,930 43,431,548 8,138,091 –751.15 1.44 6.81

Delta Expenditures 
2016–2015 –457042 289,827 –57,891,830 22,556,010 9,026,459 –1974.98 –2.87 15.64

Delta Expenditures 
2016–2014 –1,540,466 –1,039,497 –38,511,303 33,296,524 8,344,344 –541.68 –0.19 3.32

Assets, Investment 
Expenditures [PLN] 
2014

10,974,908.77 8,871,936.60 40,120 45,974,758 7,947,065 72.41 1.51 2.79

Assets, Investment 
Expenditures [PLN] 
2015

10,776,693.07 8,349,391.26 256,384 78,942,636 10,004,332 92.83 2.24 15.07



Local government finance assessment on the basis of budget implementation statements 33

M
ea

n

M
ed

ian

M
in

.

M
ax

.

St
an

da
rd

 
De

via
tio

n

Co
ef

fic
ien

t 
of

 
Va

ria
tio

n

Sk
ew

ne
ss

Ku
rto

sis

Assets, Investment 
Expenditures [PLN] 
2016

9,435,177.67 8,028,666.59 293,289 48,236,809 7,342,092 77.82 1.76 4.12

Total Obligations 
[PLN] 17,725,521.12 14,177,495.72 0 67,586,476 13,685,306 77.21 1.24 1.53

Total Obligations per 
Resident [PLN] 232.43 202.78 0.00 948.80 162.46 69.90 1.08 1.85

Source: Own elaboration on the basis of Information re: LGU Budget Implementation Statements 2014–2016, Poland’s Ministry of 
Finance, http://www.mf.gov.pl/ministerstwofinansow/dzialalnosc/finanse-publiczne/budzety-jednostek-samorzadu-terytorialnego/
sprawozdania-budzetowe/

Table 2. Correlation [red indicates valid correlations with levels of < 0.050]

r(X,Y) r2 t p

Total Obligations [PLN]

Total Revenues [PLN] 2014 0.04 0.00 0.72 0.472

Total Obligations [PLN]

Total Revenues [PLN] 2015 0.03 0.00 0.58 0.562

Total Obligations [PLN]

Total Revenues [PLN] 2016 0.04 0.00 0.78 0.437

Total Obligations [PLN]

Delta Total Revenues [PLN] 2015–2014 –0.03 0.00 –0.49 0.625

Total Obligations [PLN]

Delta Total Revenues [PLN] 2016–2015 0.02 0.00 0.28 0.777

Total Obligations [PLN]

Delta Total Revenues [PLN] 2016–2014 –0.007 0.000 –0.13 0.897

Total Obligations [PLN]

Own-source Revenue [PLN] 2014 0.21 0.05 3.85 0.000

Total Obligations [PLN]

Own-source Revenue [PLN] 2015 0.21 0.04 3.76 0.000

Total Obligations [PLN]

Own-source Revenue [PLN] 2016 0.20 0.04 3.56 0.000

Total Obligations [PLN]

Delta Own-source Revenue 2015–2014 –0.03 0.00 –0.58 0.562

Total Obligations [PLN]

Delta Own-source Revenue 2016–2015 0.01 0.00 0.14 0.893

Total Obligations [PLN]

Delta Own-source Revenue 2016–2014 –0.02 0.00 –0.34 0.734

Total Obligations [PLN]

Total Expenditure [PLN] 2014 0.52 0.27 10.70 0.000

Total Obligations [PLN]

Total Expenditure [PLN] 2015 0.52 0.27 10.68 0.000

Total Obligations [PLN]

Total Expenditure [PLN] 2016 0.49 0.24 10.04 0.000
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r(X,Y) r2 t p

Total Obligations [PLN]

Delta Expenditure 2015–2014 0.05 0.00 0.83 0.409

Total Obligations [PLN]

Delta Expenditure 2016–2015 –0.06 0.00 –1.07 0.285

Total Obligations [PLN]

Delta Expenditure 2016–2014 –0.02 0.00 –0.35 0.725

Assets, Investment Expenditures [PLN] 2014

Total Obligations [PLN] 0.31 0.09 5.70 0.00

Assets, Investment Expenditures [PLN] 2015

Total Obligations [PLN] 0.25 0.06 4.64 0.00

Assets, Investment Expenditures [PLN] 2016

Total Obligations [PLN] 0.31 0.10 5.82 0.00

Source: Own elaboration on the basis of Information re: LGU Budget Implementation Statements 2014–2016, Poland’s Ministry of 
Finance, http://www.mf.gov.pl/ministerstwo-finansow/dzialalnosc/finanse-publiczne/budzety-jednostek-samorzadu-terytorial-
nego/sprawozdania-budzetowe/

The analysis of these variables indicates that the obligation level had a positive statistical 
significance in the correlation with own-source revenues for 2014–2016: R(0.20–0.21), low 
correlation (Diagrams 1–3). This indicates that with higher, or rising own-source revenues, 
total obligations rose as well.

Analyzing the selected variables (Diagrams 4–6), one may state that the obligation level 
had a statistical positive correlation with general expenditures: R(0.49–0.52) – a strong tie. 
This indicates that an increase in general spending, obligations rose as well.

However, there were weak correlations between obligations and investment expenditures 
R(2.25–0.31), see diagrams 7–9. Significant correlations between obligation levels and revenue 
and expenditure dynamics was not indicated – p > 0.05.

Diagram 1. Scatter plot: total obligations vs. own-source revenues in 2014

X – total obligations [pln], Y – own-source revenue [pln], correlation ‘r’= 0.21321
Source: Own elaboration on the basis of Table 2.
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Diagram 2. Scatter plot: total obligations vs. own-source revenues in 2015

X – total obligations [pln], Y – own-source revenue [pln], correlation ‘r’= 0.20823
Source: Own elaboration on the basis of Table 2.

Diagram 3. Scatter plot: total obligations vs. own-source revenues in 2016

X – total obligations [pln], Y – own-source revenue [pln], correlation ‘r’= 0.19740
Source: Own elaboration on the basis of Table 2.

Diagram 4. Scatter plot: total obligations vs. total expenditure in 2014

X – total obligation [pln], Y – total expenditure [pln], correlation ‘r’= 0.51801
Source: Own elaboration on the basis of Table 2.
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Diagram 5. Scatter plot: total obligations vs. total expenditure in 2015

X – total obligation [pln], Y – total expenditure [pln], correlation ‘r’= 0.51728
Source: Own elaboration on the basis of Table 2.

Diagram 6. Scatter plot: total obligations vs. total expenditure in 2016

Korelacja: r =   .49432
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X – total obligation [pln], Y – total expenditure [pln], correlation ‘r’= 0.49432
Source: Own elaboration on the basis of Table 2.

Diagram 7. Scatter plot: total obligations vs. assets investment expenditure in 2014

Korelacja: r =   .30700

-1E7 0 1E7 2E7 3E7 4E7 5E7 6E7 7E7 8E7
Zobowiązania ogółem [zł]

-1E7

0

1E7

2E7

3E7

4E7

5E7

W
yd

at
ki

 m
aj
ąt

ko
w

e 
in

w
es

ty
cy

jn
e 

[z
ł] 

20
14

0.95 Prz.Ufn.

X – total obligations [pln], Y – assets investment expenditures [pln], correlation ‘r’ = 0.30700
Source: Own elaboration on the basis of Table 2.
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Diagram 8. Scatter plot: total obligations vs. assets investment expenditure in 2015

Korelacja: r =   .25429

-1E7 0 1E7 2E7 3E7 4E7 5E7 6E7 7E7 8E7
Zobowiązania ogółem [zł]

-1E7
0

1E7
2E7
3E7
4E7
5E7
6E7
7E7
8E7
9E7

W
yd

at
ki

 m
aj
ąt

ko
w

e 
in

w
es

ty
cy

jn
e 

[z
ł] 

20
15

0.95 Prz.Ufn.

X – total obligations [pln], Y – assets investment expenditures [pln], correlation ‘r’ = 0.25429
Source: Own elaboration on the basis of Table 2.

Diagram 9. Scatter plot: total obligations vs. assets investment expenditure in 2016

Korelacja: r =   .31271
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X – total obligations [pln], Y – assets investment expenditures [pln], correlation ‘r’ = 0.31271
Source: Own elaboration on the basis of Table 2.

The next analysis examined the interdependence occurring in districts (powiat) between 
total district obligations per resident and aggregates per resident, such as total revenue, own-
source revenue, total expenditures and investment expenditures. To facilitate this examination, 
Spearman’s rank-order correlation coefficient was applied.

Table 3. Spearman’s rank-order correlation

R 
Spearman t(N–2) p

Total Revenues [PLN] 2014 & Total Obligations [PLN] 0.09 1.5142 0.1310

Total Revenues [PLN] 2015 & Total Obligations [PLN] 0.06 1.0932 0.2752
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R 
Spearman t(N–2) p

Total Revenues [PLN] 2016 & Total Obligations [PLN] 0.09 1.5313 0.1267

Own-Source Revenue [PLN] 2014 & Total Obligations [PLN] 0.20 3.5758 0.0004

Own-Source Revenue [PLN] 2015 & Total Obligations [PLN] 0.21 3.7638 0.0002

Own-Source Revenue [PLN] 2016 & Total Obligations [PLN] 0.20 3.6113 0.0004

Total Expenditure [PLN] 2014 & Total Obligations [PLN] 0.47 9.4483 0.0000

Total Expenditure [PLN] 2015 & Total Obligations [PLN] 0.47 9.3028 0.0000

Total Expenditure [PLN] 2016 & Total Obligations [PLN] 0.46 9.1160 0.0000

Assets Investment Expenditures [PLN] 2014 & Total Obligations [PLN] 0.27 4.9236 0.0000

Assets Investment Expenditures [PLN] 2015 & Total Obligations [PLN] 0.17 2.9935 0.0030

Assets Investment Expenditures [PLN] 2016 & Total Obligations [PLN] 0.20 3.5828 0.0004

Source: Own elaboration on the basis of Information re: LGU Budget Implementation Statements 2014–2016, Poland’s Ministry of 
Finance, http://www.mf.gov.pl/ministerstwo-finansow/dzialalnosc/finanse-publiczne/budzety-jednostek-samorzadu-terytorial-
nego/sprawozdania-budzetowe/

The above analysis enabled confirmation in practically all pairs (p<0.05) – with the excep-
tion of total revenues – of significant, positive correlations (weak and average).

Table 4. Spearman’s rank-order correlation

R 
Spearman t(N–2) p

Total Revenues [PLN] 2014 & Obligation per Resident 0.342 6.43 0.000

Total Revenues [PLN] 2015 & Obligation per Resident 0.335 6.29 0.000

Total Revenues [PLN] 2016 & Obligation per Resident 0.333 6.23 0.000

Own-Source Revenue [PLN] 2014 & Obligation per Resident 0.138 2.46 0.015

Own-Source Revenue [PLN] 2015 & Obligation per Resident 0.142 2.53 0.012

Own-Source Revenue [PLN] 2016 & Obligation per Resident 0.129 2.29 0.023

Total Expenditure [PLN] 2014 & Obligation per Resident –0.037 –0.65 0.517

Total Expenditure [PLN] 2015 & Obligation per Resident –0.041 –0.73 0.465

Total Expenditure [PLN] 2016 & Obligation per Resident –0.064 –1.12 0.262

Assets Investment Expenditures [PLN] 2014 & Obligation per Resident –0.067 –1.19 0.237

Assets Investment Expenditures [PLN] 2015 & Obligation per Resident –0.128 –2.28 0.023

Assets Investment Expenditures [PLN] 2016 & Obligation per Resident –0.184 –3.30 0.001

Source: Own elaboration on the basis of Information re: LGU Budget Implementation Statements 2014–2016, Poland’s Ministry of 
Finance. Retrieved from: http://www.mf.gov.pl/ministerstwo-finansow/dzialalnosc/finanse-publiczne/budzety-jednostek-samorza-
du-terytorialnego/sprawozdania-budzetowe/

The analysis of Table 4 allows the conclusion – with the exception of total expenditure 
and investment expenditure of 2014 – of significant, positive correlations albeit weak and 
average. Positive correlation was confirmed between total revenues for the examined years and 
obligations per resident – R(0.33–0.34) average correlation, and a weak positive correlation 
between own-source revenue and obligations per resident.
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4. Summary

Properly generated budget implementation statements enable fulfilling the regulation 
requirements of the law, and as such, they produce the basis to formulate observations regard-
ing financial management in local governments. The information contained in the annual 
statements is an essential source of credible data enabling comparisons with regard to levels 
of revenue or expenditures in various periods, and consequently assist future budgets.

The results of this study show that the obligation levels in the period 2014–2016 had 
a significant, positive statistical correlation with own-source revenues, assets investment 
expenditures and total expenditures. No significant statistical correlation was found between 
obligation levels and descriptive variables referring to revenue and expenditure dynamics. 
Spearman’s rank-order correlation enabled confirmation of the positive correlations between 
total revenues in the selected years and obligations per resident, and also weak, positive cor-
relations between own-source revenues and obligations per resident.
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Introduction

In the case of Poland an attempt at empirical verification of Dunning’s theory of the invest‑
ment position development and identification of its development stage will let us assess the 
almost 30‑year period of the country’s economy opening to foreign direct investment (FDI) 
flows and expansion of Polish companies to foreign markets. In this relation the aim of the 
paper is to analyze changes of inward and outward FDI stocks in Poland (FDI) in the years 
1994–2016 in the field of the theory of J. H. Dunning`s investment development path (IDP).

In particular, in view of the theory of IDP by J. H. Dunning, we take the following research 
questions: Do the changes in the inward and outward FDI stocks follow according to IDP? 
How long have the stages of IDP continued in Poland till now? Can decisions on inward and 
outward FDI be in relation with changes in economic development advancement?

The following research hypothesis was adopted: If a persistent reduction of net outward 
FDI stock (NOI) to 0 is accompanied by economic growth (GDP growth, GDP per capita, 
structural changes in the economy), then it will be possible to achieve stage 3 of the IDP.

We use methods from the literature used in international economics and international 
finance, and econometric methods of regression analysis. All statistics used in the article comes 
from the statistical database of the NBP (National Bank of Poland), OECD.Stat., UNCTAD.
Stat. and GUS (Statistics Poland, SP).

1. The Evolution of the investment development path

The IDP provides a framework to understand the dynamic interaction between FDI and 
economic development. The IDP is based on two premises: economic development implicitly 
involves a succession of structural changes; and these changes entail a dynamic relationship 
between their nature and the type and volume of FDI that a country sends and receives [Dun‑
ning, 1981; Narula, 1996; Dunning, Narula, 1996, Lall, 1996, pp. 423–441].

The IDP introduced by J. Dunning [1981, 1991] explains the relationship between the 
net outward investment position (NOI or NOIP) of a country (i.e. the gross outward FDI 
stock minus the gross inward FDI stock) and its path of economic development. The IDP 
traces a J‑curve for the first four stages plus a wiggle stage 5 in which beyond a certain point 
in the IDP, the absolute size of Gross National Product (GNP) is no longer a reliable guide of 
a country`s competitiveness; neither indeed is the NOI position [Narula, 1996, p. 11].

In stage 1 the NOIP is close to zero and later on assumes negative, and rapidly growing, 
values. Inward FDI, negligible or low in absolute values, flows in mostly to take advantage of 
the country’s natural assets. Outward FDI is also negligible or non‑existent, as foreign firms 
prefer to export, import and/or to enter into non‑equity relationships with local firms. Stage 2 
is characterized by an increased inflow of FDI with outward FDI remaining still low, although 
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larger than in the previous stage. Therefore, the NOIP continues to decrease, although towards 
the latter part of stage 2, the rate of the decrease slows down as the growth of outward FDI 
converges with that of inward FDI. In stage 3, countries are beginning to make investment 
abroad, but still remain net receivers of FDI. In the 4th stage, outward investment is higher than 
inward investment. Finally, in the more advanced countries, in the 5th stage, on average, FDI 
outflows are neutralized by incoming investment. These countries tend to reach an unstable 
equilibrium around zero. The trend of this latter stage is consistent with the international 
integration of the industrialized economies [Dunning, 1993; Dunning, Narula, 1996, p. 7], 
as shown in Figure 1.

Figure 1. The pattern of the IDP according to J. H. Dunning and R. Narula (1996)

Note: Not drawn to scale – for illustrative purposes only.
Source: Dunning, Narula, 1996, p. 2.

The IDP is implicitly built on the notion that the global economy is necessarily in terms 
of the various stages of economic development in which its diverse constituent nations are 
situated. This path is framed in terms of J. H. Dunning`s eclectic paradigm of international 
production. The IDP indicates that countries tend to go through main stages of development 
and these stages can be usefully classified according to the propensity if those countries are 
to be outward/or inward direct investors. The IDP essentially traces out the net cross‑border 
flows of industrial knowledge, the flows of industrial knowledge, the flows that are internal‑
ized in FDI and that restructure and upgrade the global economy, although there is also the 
non‑equity type knowledge transfer such as licensing, subcontracting, and the like.

Therefore, the IDP can thus be interpreted as a cross‑border net learning curve exhibited 
by a nation that successfully moves up the stages of development by acquiring industrial 
knowledge from its more advanced neighbors. A move from the J‑shaped bottom or the 
negative NOI (NOIP) segment to the ’wiggle’ segment of the IDP indicates an equilibrium 
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in knowledge dissemination – that is, a narrowing of the industrial knowledge gap between 
the advanced and the catching‑up countries.

Moreover, the IDP theory is quite similar to the Flying Geese Paradigm (FG) of Catch‑up 
Growth developed by T. Ozawa. They both emphasize the hierarchical nature of external com‑
mercial relations, especially when the IDP theory is viewed from the perspective of developing 
countries [Ozawa, 2005, pp. 108–109].

In the 2000 s, the framework of the IDP had some revisions in the theoretical literature 
because of differential empirical findings. For this reason, R. Narula and J. Guimón published 
in 2010 a text recapitulating the discussion about IDP. According to these authors “The IDP 
should adopt a broader perspective, encompassing the idiosyncratic economic structure of 
countries as well as the heterogeneous nature of FDI. It is critical to understand the complex 
forces and interactions that determine the turning points in a country’s IDP, and to more 
explicitly acknowledge the role of historical, social and political circumstances in hindering 
or promoting FDI” [Narula, Guimón, 2010, p. 5]. Moreover, they wrote that lessons learnt 
over the last decade, and the myriad effects of globalization, have required it to be revised and 
updated. These changes have diluted – and in some cases completely altered – the efficacy 
of traditional policy options used by countries. At the same time, multinational enterprises 
(MNEs) have responded proactively to globalization by modifying their strategies, their spa‑
tial organization and the modalities by which they interact with host economic actors. These 
changes by MNEs, in turn, have influenced the scope of opportunities and challenges facing 
governments that follow FDI‑assisted development strategies [ibidem].

In the opinion of R. Narula and J. Guimón, drawing on J. H. Dunning`s eclectic paradigm 
[Dunning, 1980, pp. 9–31], the IDP analyzes how patterns in FDI respond to changes in the 
ownership (O) advantages of domestic firms; the O advantages of MNEs; and the location (L) 
advantages of countries. This three‑way dynamic interaction can be categorized in five stages, 
which may be observed in most countries, although with significantly different rates of change 
and points of inflection.

Stage 1 of the IDP reflects the situation in most of the least developed countries, where 
both inward and outward FDI are very small. The country lacks O or L advantages, often 
due to the combination of a limited domestic market, a lack of infrastructure, low‑skilled 
labour force and inappropriate institutions and government policies. In stage 2 inward FDI 
(IFDI) grows significantly thanks to the development of some L‑specific advantages that raise 
the country`s attractiveness to MNEs. However, outward FDI (OFDI) remains very limited 
because the O‑advantages of domestic firms are still weak, giving rise to an increasingly neg‑
ative net outward investment (NOI) position. In stage 3, OFDI increases as domestic firms 
become more competitive in comparison to foreign firms. In this stage OFDI may surpass 
IFDI flows, but the IFDI stock remains higher (and hence the NOI remains negative). In 
stage 4, the NOI position turns positive after continued growth in OFDI underscoring the 
development of O advantages. Finally, in the most developed countries (stage 5) the expected 
outcome is an unstable equilibrium around zero, although often this unstable equilibrium 
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is not achieved at zero but rather around a substantially positive or negative position. It is 
worth emphasising two points. Firstly, these stages are indicative. Secondly, progress within 
stages and between stages is by no means ’automatic’. Countries may move backwards as 
well as forwards (Figure 2).

Figure 2. Graphical representation of the IDP according to R. Narula and J. H. Dunning (2010)

Note: Only for illustrative purposes. Not drawn in scale. The Y axis – for OFDI, IFDI, NOI; the X axis – for stages of IDP.
Source: Narula, Dunning, 2010, pp. 263–287.

R. Narula and J. Guimón [2010, p. 5] underlined that the IDP of individual countries are 
unique. Each country follows its ’own’ particular IDP which reflects exogenously determined 
characteristics such as size, population, geographic location, natural resource endowments, 
political economy, and so forth. Thus, comparisons between countries by taking a cross‑sec‑
tional view should only be undertaken with the greatest caution.

2. Review of empirical studies of the IDP

According to R. Narula and J. Guimón [2010], motivations of inward and outward FDI 
evolve over the IDP in tandem with the development of location and ownership advantages. 
At stage 1, the key role of governments is to set up basic legal and commercial institutions and 
infrastructure. At stage 2, education, transport and ICT (information and communications 
technologies) infrastructure become increasingly important, while at the third stage the key role 
of governments is often to enforce competitive markets. At stage 4, the key role of policy is to 
minimise transaction costs, support innovation, and foster economic restructuring (Table 1).

Empirical studies testing the graphically IDP may still be useful for detecting deviations 
of individual countries compared to their expected IDP and explaining possible reasons 
for those gaps in terms of a country`s structural variables, policies or company strategies. 
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A country`s expected IDP is to be interpreted not only in relation to its per capita income, but 
also considering other circumstances associated with its socio‑economic‑political structure, 
other aspects of its development, such as its external economic relationships at the national 
and supranational level, and the country`s policy orientation and institutional profile.

Table 1. Evolving motivations of inward and outward FDI across the IDP

IDP 
stage Inward FDI (IFDI) Outward FDI (OFDI) 

1 Little IFDI initially. For FDI, resource-based motives, 
and later market seeking are important.

Very little OFDI. Mainly minor strategic investments and capital 
flight.

2 Growing presence of market-seeking FDI which may 
attract some labour-intensive manufacturing.

Little OFDI. Some resource- and market-seeking investment 
in other developing countries; some ’escape’ investment into 
developed countries; mostly natural resource investment or light 
manufacturing employing established technologies.

3 Raising inward FDI, market-seeking and increasing 
efficiency-seeking FDI in manufacturing, even 
in activities supplying more sophisticated products 
for domestic markets or requiring more skilled labour.

Growing OFDI. All kinds of investment including efficiency-
seeking and some asset augmenting investment; mass-produced 
differentiated consumer goods, e.g. electrical products, clothing; 
more service investment, e.g. construction, banking.

4 & 5 Increasingly market-seeking, efficiency-seeking and 
asset-augmenting investment.

Increasingly efficiency-seeking and asset-augmenting investment; 
regional and global; more M&As and alliances; investment 
in knowledge-intensive sectors, e.g. ICT, biotechnology, and high 
value-added services, e.g. consultancy.

Source: Narula, Guimón, 2010, p. 9.

Analysis of the IDP has been undertaken by a number of foreign authors: T. Ozawa [1996, 
pp. 142–173], S. Lall [1996, pp. 423–441], H. Zhang and D. van den Bulcke [1996, pp. 380–420], 
J. Buckley and F. B. Castro [1998, pp. 1–15], J. J. Durán and F. Ubeda [2001, pp. 1–34], R. Narula 
and J. H. Dunning [2000, pp. 141–167], F. Barry, H. Georg and A. McDowell [2003, p. 341–349], 
X. Liu, T. Buck and C. Shu [2005, pp. 97–115], J. Galan, J. Gonzalez‑Benito, J. Zuñiga‑Vincente 
[2007, pp. 975–997], R. Narula and J. Guimón [2010, pp. 5–19], etc. These surveys were carried 
out for both groups of countries, like the European Union: V. B. Iacovoiu and M. Panait [2014] 
or Central and Eastern European countries: R. Narula and J. Guimón [2010], and individual 
countries, e.g. Portugal: P. J. Buckley and F. B. Castro [1998, pp. 1–15]. Their findings confirm 
deviations of the paths for individual countries compared with the traditional IDP.

The empirical studies concentrated on two methods of the IDP’s verification, i.e. narrow 
and broad statements. The narrow statement of the IDP – which focuses on the relationship 
between a country`s NOI position and its GNP per capita – must be used with caution, because 
the simplifications needed to reduce the process to a two‑dimensional graph hide the complex 
and intricate interactions between FDI and development. While such numerically driven 
and graphical representations serve a specific purpose, they are less useful in drawing policy 
implications. Such empirical analyses need to be complemented with a deeper qualitative 
assessment of the interactions between FDI and development [Narula, Guimón, 2010, p. 5].

The scholars following the broad version of the IDP [e.g. Barry et al., 2003, pp. 341–349; 
Galan et al., 2007, pp. 975–997; Liu et al., 2005; Narula, Dunning, 2000] have utilized it as 
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a framework within which to explore the interactive relationship between the O advantages of 
firms and the L advantages of countries, and how each provides the potential to instigate changes 
in the other, whether seen at the country, industry or firm level. The broad version of the IDP 
reflects the fact that while a relationship exists between FDI and development, there is a very 
large ’black box’ of intervening mechanisms and processes [Bell, Marin, 2004, pp. 653–686].

A new approach that is a broader version of the IDP according to J. J. Durán and F. Ubeda 
[2001, p. 6; 16] should incorporate the following assumptions:
• Use inward and outward FDI stocks (in both relative and absolute terms).
• Include structural variables in the model used to reflect: the degree of economic develop‑

ment, peculiarities of countries, and nature of international trade.
• Use multivariate analysis: factorial analysis, cluster analysis, and a non‑parametric test.

They surveyed a group of 85 countries, separately for developed and developing countries, 
at the end of 1997. For example, countries like Poland, Latvia, Lithuania, Romania, the Russian 
Federation, and Slovenia were classified at stage 3.

In the Polish literature dealing with this subject, attempts to verify IDP for Poland have 
been undertaken for the following years:
• 1990–2005 – M. Kola and M. Kuzel [2007, pp. 171–202]; they showed that in 2004 Poland 

entered stage 3 of the investment development path.
• 1990–2006 – M. Gorynia, J. Nowak and R. Wolniak [2010, pp. 66–87]; they stated 

that Poland (like Bulgaria, the Czech Republic, Romania, Hungary, and Slovakia) had 
not reached stage 3 of IDP yet. According to the NOIP model, it is in the second part of 
stage 2. It should indicate a decrease in the negative value growth rate. On the other hand, 
the moment at which the growth rate equals 0 will signal reaching stage 3. Identification 
of this moment is difficult because periodic and random changes in the growth rate of 
NOIP per capita were indicative for all the 6 countries examined. What is more, too low 
a level of foreign investment made by Polish enterprises is the element which does not let 
us state unambiguously whether the country has entered stage 3.

• 1995–2011 – W. Lizińska, R. Marks‑Bielska [2014, pp. 707–731]; they identified the Pol‑
ish economy to be at the beginning of stage 3. The transition through the first two stages 
of the IDP may have occurred relatively quickly (especially in the countries undergoing 
the process of systemic and economic transformations), however, the transition through 
subsequent stages will take longer and may have a difficult to define effect from the point 
of view of the impact on economic development of the country.

3. Analysis of the IDP: the case for Poland

To begin the analysis of the IDP for Poland in relation to net outward FDI stock, it is 
worth focusing on tendencies in these FDI flows in the economy. Then focuses on FDI stocks 
ultimately determine the net international investment position and economic growth.
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Figure 3 demonstrates these flows changed over time in the years 1994–2016. Whereas 
a clear trend to increase FDI outflows net was noted (corresponding to perseverance of 
stage 1 in 1994–2000 (7 years), the following years brought about significant fluctuations. 
2004 and 2007 saw explicit surpluses in investment inflows over investment outflows. On 
the other hand, a declining trend in FDI outflows net was observed since 2007 (except for 
2011 and 2014). FDI outflows net decreased especially in 2012–2013, yet it was not the result 
of expansion of Polish companies in foreign markets but of a simultaneous significant drop 
in FDI inflows. In 2014–2016, FDI outflows net decreased as well. However, this trend may 
also turn out to be short‑term. A partial explanation of this situation is re‑organization of 
the capital of international companies. These companies purposefully increased their direct 
investment abroad (withdrawing it from Poland) in connection with the changes in income 
tax regulations concerning investment fund societies [NBP, 2017, pp. 33–35].

Figure 3. FDI flows and FDI net outflows in Poland in 1994–2016 (USD million)
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Note: FDI outflows net = FDI outflows – FDI inflows.
Source: Own compilation on the basis of: NBP, 1994–2017.

Next, let us proceed to the analysis of FDI stocks and net outward FDI stock (NOI, NOIP). 
Referring to the IDP theoretical curve to changes in FDI net stock (not taking into account 
structural changes), three periods (stages) can be distinguished: stage 1–1994–2003 (10 years), 
stage 2–2004–2012 (nearly 10 years) and stage 3–2013–2016, which is now in question. A tem‑
porary decrease of the NOI for merely several years indicates the difficulty of confirming the 
research hypothesis. The condition of maintaining a permanent change trend has not been 
met. To identify a clear stage 3 of IDP, changes of NOI decline should continue for a minimum 
of several years in order to prove that this tendency is persistently stable (not changeable). 
Considering that stages 1 and 2 continued nearly for 10 years each, it is likely that the confir‑
mation of the third stage will be possible after 2022. Empirical data for the period 2013–2022 
will be available then (Figure 4).
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Figure 4. FDI stocks and Net Outward FDI stock in Poland in 1994–2016 (USD million)

−300 000

−200 000

−100 000

0

100 000

200 000

300 000

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

Inward FDI stock Outward FDI stock Net Outward FDI stock (NOI)

Period 1 (1994–2003)

Period 2 (2004–2012) Period
(Stage 3?)

(2013–2016)

Note: Net outward FDI stock (NOI) = outward FDI stock – inward FDI stock.
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An attempt at econometric measurement of relationships occurring between net outward 
FDI stock (NOI) and GDP per capita in Poland in 1994–2016 was estimated on regression 
results. The highest degree of the coefficient of determination (R2) as well as of Pearson 
correlation coefficient (R) is presented by these relationships with polynomial regression at 
R2 = 0.9759 (R = 0.9879), then with logarithmic regression at R2 = 0.9314 (R = 0.9651) and 
linear regression at R2 = 0.5711 (R = 0.7557). The trend curve for the polynomial regression  
y = –3E – 14x5 + 1E – 09x4 – 1E –05x3 + 0,0827x2 –161x could signal the beginning of stage 3. 
While the IDP research for Poland carried out so far (Gorynia, Nowak, Wolniak: for the years 
1990–2006 and Lizińska and Marks‑Bielska for the years 1995–2011) postulated that stage 
2 was successfully reached or that there were initial symptoms of stage 3; this study extended 
to cover 2016 (Figure 5, Table 2).

Figure. 5.  The relationship between Net Outward FDI stock (NOI) and GDP per capita in Poland 
in 1994–2016 (USD million) by different types of regression

y = − 3E − 14x5 + 1E − 09x4  − 1E − 05x3 + 0.0827x2 − 161x
R² = 0.9759

−250 000

−200 000

−150 000

−100 000

−50 000

 50 000

 (1 000)  1 000  3 000  5 000  7 000  9 000  11 000  13 000

NO
I  

  (
US

D 
m

illi
on

)

GDP per capita (USD)

Stage 3?



Aneta Kosztowniak  50

y = −3E + 05ln(x) + 2E + 06
R² = 0.9314
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R² = 0.5711

−250 000

−200 000

−150 000

−100 000

−50 000

 50 000

 (1 000)  1 000  3 000  5 000  7 000  9 000  11 000  13 000

NO
I  

  (
US

D 
m

illi
on

)

GDP per capita (USD)

Source: Own compilation on the basis of: NBP, 1994–2017; UNCTAD.Stat., 1994–2017.

Table 2.  Estimated parameters for the relationship between Net Outward FDI stock and GDP 
per capita in Poland in 1994–2016

Equation
Coefficient of 
determination

(R2) 

Coefficient of 
convergence 

(indetermination) (φ2) 

Pearson correlation 
coefficient

(R) 

y = –3E–14x5 + 1E–09x4–1E-05x3 + 0.0827x2 – 161x R² = 0.9759 0.0241 0.9879

y = –3E–05ln(x) + 2E + 06 R² = 0.9314 0.0686 0.9651

y = –12.409x R² = 0.5711 0.4289 0.7557

Note: Calculations for the following types of regression: polynomial, logarithmic and linear.
Source: Own compilation on the basis of Figure 5.

Outward Performance Index (OPI) can then be used to identify more accurately the 
moment of transition to another IDP stage, especially from stage 2 to stage 3. UNCTAD 
describes this index with the equivalent symbol OND.

What is the OPI? The Outward FDI Performance Index captures a country’s relative success 
at investing elsewhere in the global economy via FDI. If a country’s share of global outward 
FDI matches its relative share in global GDP, the country’s Outward FDI Performance Index 
is equal to one (1.0). A value greater than one indicates a larger share of FDI relative to GDP; 
a value less than one indicates a smaller share of FDI relative to GDP. A negative value means 
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a country disinvested elsewhere in that period. Moreover, from the point of view of position‑
ing on the IDP path, the index value of a given country close to 1.0 or higher than 1.0 means 
that this country is more predisposed to reach a subsequent stage of development on its IDP 
trajectory, in this case, reach stage 3. The (OPIi) index is calculated following the formula:

OPIi =
Outward FDI flowsi−country
Outward FDI flowsworld

:
GDPi−country
GDPworld

This means that: OPIi >1.0⇒+NOIPi  and OPIi <1.0⇒−NOIPi
Figure 6 shows that the OPI index displayed low levels in 1994–2000. After 2000, it 

increasingly fluctuated to reach its highest levels in 2006 (0.284), 2010 (0.443), and in 2016 
(0.443). The maximum levels (0.443 for 2010 and 2016) reached so far are nearly a half of the 
threshold (1.0), which is targeted by Poland to definitely enter stage 3 (Figure 6).

Figure 6. Outward Performance Index (OPI) in Poland in the years 1994–2016
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The analysis of net outward FDI stock per capita indicates that it has decreased in recent 
years, i.e. 2013–2015. However, 2016 noted another rise. Such a situation confirms that so far 
we have not seen a long‑term tendency which would clearly indicate that Poland has reached 
stage 3. These results are not sufficient to definitely confirm the condition formulated in the 
research hypothesis. They may indicate only the beginning of stage 3 (Figure 7).

We can underline that, if conditions of Poland’s investment attractiveness for foreign entities 
as well as for Polish companies which plan their activities abroad continue (as in 2014–2016), 
then the transition to stage 3 can become identifiable.

However, when one observes dynamic changes in global economy (e.g. during a crisis, 
especially in the European Union and the USA), it seems that stable economic conditions for 
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Poland can be uncertain in the future. This may mean occurrence of short‑term changes (of 
NOI) which make unambiguous identification of the actual stage difficult. It seems that an 
indication of reaching stage 3 of IDP for Poland will be clear when a unidirectional decreasing 
trend in the negative investment position persists for about 5–10 years.

Figure 7.  FDI stocks per capita and Net Outward FDI stock per capita in Poland in 1994–2016 
(USD)
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4. Selected economic effects in the Polish economy

Another important question is: Can decisions on inward and outward FDI be related 
to changes in economic development advancement? The answer to this question requires 
analysis of changes of the level of economic development in connection with structural 
changes in the Polish economy, e.g.: GDP growth, GDP per capita, relationship between GDP 
per capita and FDI stocks, and analysis of participation of sectors of the national economy 
in gross value added (GVA).

The analysis of the GDP growth rate (dynamics) in the years 1994–2016 indicates that 
a weak negative growth trend occurred in Poland (y = –0.1244x + 5.6655) to a low level of 
the coefficient of determination R2 = 0.2404. The main declining stages occurred especially 
in 1995–2001 and 2007–2013. However, the initial estimates by – tutaj chodziło o statystyki 
GUS– Statistics Poland (SP) of GDP growth for 2017 amount to 4.6% (CSO, 2018). In the 
case of future growth, it means a decline of the negative trend (i.e. the negative directional 
indicator of the linear regression) (Figure 8).
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Figure 8. GDP growth rate for Poland in the period 1994–2016 (%)
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Changes in the values of GDP per capita in 1994–2016 indicated a growing tendency. How‑
ever, when we analysed their dynamics, e.g. in the 2000 s, it was weaker than in the second half 
of the 1990 s. At determination of the linear trend, the slope is negative (y = –0.0013x + 1.0573). 
The rate of GDP per capita exhibited maximum growth (7.7%) in 2007 and minimum growth 
(1.32%) in 2001 (Figure 9).

Figure 9. GDP per capita for Poland in the period 1994–2016 (USD, %)
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In the examined years, changes in the GDP growth and GDP per capita growth rates indi‑
cated clear fluctuations in the economic conditions. Taking into account the global conditions 
(including the crisis of 2007/2008), the presence of foreign capital did not support growing or 
at least stable dynamics of economic growth. Therefore, the changes slowed down the process 
of the transition of the Polish economy from stage 2 to stage 3 of the IDP.

The estimated correlation between GDP per capita and inward FDI stock is obviously positive 
(y = –35.814x – 193574 and R2 = 0.9463) over the long period of 1994–2016. The same applies 
to the relation between the GDP per capita and outward FDI stock (for the linear regression: 
y = –4.4035x – 27902 and R2 = 0.8146 and for the polynomial regression: y = 5.2415e0.0008x and 
R2 = 0.8501). These regressions are very simple econometric methods, however, they show the 
direction of changes (tendencies) in the period (Figure 10).

Figure 10.  The relationship between GDP per capita and inward FDI stock and outward FDI 
stock in Poland in the period 1994–2016
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Source: Own compilation on the basis of: NBP, 1994–2017; OECD.Stat, 1994–2017.

The analysis of the gross value added (GVA) for Poland in the years 1995 and 2016 showed 
distinct changes in the shares of activities. Changes occurred between these years in such 
sections as:
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• agriculture, forestry, hunting, fishing – a fall from 6.0% to 2.1% (–3.9 p.p.)
• industry – a decline from 27.6% to 23.4% (–4.2 p.p.)
• construction – a drop from 6.3% to 6.1% (–0.2 p.p.)
• trade, repair of motors vehicles – a decrease from 17.4% to 15.9% (–1.5 p.p.) (Table 3).

Table 3.  Gross Domestic Product and Gross Value Added in Poland in the years 1995, 2005 
and 2016 (%, current prices)

Code

Specification 1995 2005 2016

Gross Domestic Product, of which: 100.0 100.0 100.0

Gross Value Added, of which: 87.1 87.9 88.5

A Agriculture, forestry, hunting, fishing 6.0 2.9 2.1

C Industry 27.6 22.1 23.4

Mining and quarrying 3.6 2.3 1.4

Manufacturing 20.6 16.1 18.1

Electricity, gas, steam and air conditioning supply
3.4

2.7 2.7

Water supply; sewerage waste management and remediation activities 1.0 1.2

F Construction 6.3 6.7 6.1

G Trade, repair of motors vehicles 17.4 16.4 15.9

Source: Own compilation on the basis of: CSO, 2000, p. 423; CSO, 2017, pp. 395–396.

The analysis of persons employed by the level of technology advancement in manufacturing 
in Poland from 2009 to 2015 confirmed only declining changes. For example, employment 
shrank in the low‑technology manufacturing (from 46.6% to 42.4%), a slight increase occurred 
in the other technology manufacturing sectors, especially in high‑technology manufacturing 
(from 4.7% to 4.8%) (Figure 11).

Figure 11.  Persons employed by the level of technology advancement in manufacturing 
in Poland in 2009 and 2015 (%)
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In the years 2005, 2000 and 2015, foreign capital entities in Poland were mainly interested 
in several sectors. They allocated a majority of their financial expenses (including outlays on 
fixed assets) to: manufacturing (38.78% in 2005 and 40.03% in 2015) and construction (12.98% 
and 13.32%), whereas the amount of their outlays reduced markedly in the case of: transport 
and storage (22.57% and 3.56%) and real estate activities (14.1% and 5.36%) between 2005 
and 2015 (Table 4).

Table 4.  Outlays on fixed assets by NACE sections by entities with foreign capital in Poland 
in 2005, 2000, 2015 (%)

Specification 2005 2010 2015

Total 100.00 100.00 100.00

A. Agriculture, forestry and fishing 0.59 0.69 0.68

B. Mining and quarrying 0.20 0.64 0.31

C. Manufacturing 38.78 33.65 40.03

D. Electricity, gas, steam and air conditioning supply 4.09 6.47 6.47

E. Water supply; sewerage, waste management and remediation activities 0,00 0,52 0,48

F. Construction 1,87 8,59 7,62

G. Construction 12.98 13.20 13.32

H. Transportation and storage 22.57 2.22 3.56

I. Accommodation and catering 0.52 0.88 1.27

J. Information and communications 0.00 12.15 9.01

K. Financial and insurance activities 3.69 7.31 4.59

L. Real estate activities 14.10 6.72 5.36

M. Professional, scientific and technical activities 0.00 3.20 2.68

N. Administrative and support service activities 0.00 2.37 3.84

P. Education 0.01 0.02 0.10

Q. Human health and social work activities 0.17 0.74 0.38

R. Arts. entertainment and recreation 0.43 0.49 0.17

S. Other service activities 0.00 0.14 0.13

Note: Nomenclature of Economic Activities, NACE.
Source: Own compilation on the basis of: CSO, 2006, CSO, 2011, CSO, 2016a.

Besides the analysis, the IDP explains the relationship between the NOI of a country and 
its path of economic development – causality, a mutual relationship between FDI flows (and 
stocks) and GDP in the host country, e.g. for Poland, is a very important matter.

According to N. Hermes and R. Lensink [2003, pp. 142–163], FDI can only contribute to 
economic growth through spillovers when there is a sufficient absorptive capacity in a host 
country. In the opinion of D. Herzer, S. Klasens and F. Howak‑Lehmann [2008, pp. 793–910], 
if FDI crowds out domestic investment, then it is quite likely that the economic growth rate 
in a recipient country will decline. J. Azeinman and L. Noy [2006, pp. 317–337] explained that 
a positive impact of FDI on the economic growth rate depends on many factors, e.g. human 
capital, the degree of an economy’s openness, financial market development or income per capita.
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Surveys related to the mutual relationships between FDI and GDP for Poland have been 
carried out by few authors, e.g. H. Gurgul and Ł. Lach [2009, pp. 77–91], B. Marona and 
A. Bieniek [2013, pp. 333–350]. Their findings concerned the mutual relationship between 
FDI and GDP. A. Kosztowniak [2016, pp. 307–332] used the VECM analysis to confirm 
bi‑directional relationships between FDI and GDP. She wrote that: “However, the impact 
of GDP on attracting FDI inflows to Poland was stronger than that of FDI on GDP growth 
in the years 1992–2012”.

It means that these empirical findings regarding the IDP also confirmed the presence of 
the Polish economy at the beginning of stage 3.

Summary

In the case of Poland, an attempt at empirical verification of Dunning’s theory of the invest‑
ment position development and identification of its stage will let us assess the almost 30‑year 
period of the country’s economy opening to FDI flows and expansion of Polish companies 
to foreign markets. In this connection, the aim of the paper is to analyze changes of inward 
and outward FDI stocks in Poland in the years 1994–2016 by the field of J. H. Dunning`s 
theory of IDP.

Three questions are formulated. The first question is: Do changes in the inward and out‑
ward FDI stocks follow the IDP? The answer is affirmative: the survey findings (1994–2016) 
showed that the net investment position changed in line with the IDP. The negative investment 
position deepened in the years 1994–2013. The scale of direct investment by foreign entities 
definitely exceeded investment by Polish entities abroad. This also means that Polish entities 
displayed a low level of competitiveness and expansion in foreign markets. A more evident 
decline in the negative investment position occurred only in 2014–2016. Yet, it is too short 
a period to become the basis of a credible assessment since, at the end of 2016, reorganisation 
of capital related to changes in investment funds took place in direct investment entities, 
which affected growth of investment abroad. The fact that the level of net outward FDI stock 
per capita lowered with a simultaneous growth of OPI was a positive tendency.

However, in the years 1994–2016 we did not observe a definite change in the net outward 
investment and economic development stage from stage 2 to 3 in Poland, in the meaning 
J. H. Dunning`s IDP. Nonetheless, some symptoms of NOI drop and OPI growth appeared 
(2014–2016), proving that we were entering stage 3. If the negative balance of the investment 
position declines (reduces) in the near future, then the next 5–10 years it can definitely confirm 
arrival of the Polish economy at stage 3. However, it seems that the probable scenario of events 
will involve persistent short‑term fluctuations of the investment position balances. These fluc‑
tuations will make it difficult to diagnose unambiguously whether it is stage 2 or already stage 3.

The second question this paper related to: How long did the stages of IDP continue 
in Poland? The results of empirical research allow us to conclude that the previous stages, 
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1 and 2, continued nearly for 10 years (each). 2013 can be seen as the beginning of stage 3. If 
changes in NOI and Poland’s economic development occur at a similar rate as stages 1 and 2, 
then the period of stage 3 will cover the years 2013–2022.

Next, the third question posed was: Can decisions on inward and outward FDI be explained 
by changes in economic development advancement? We can say that the GDP growth rate 
exhibited a declining trend which slowed down the growth of GDP per capita in the entire 
period examined (23 years). It means that the GDP growth did not affect strongly the deter‑
minants of allocation of FDI in Poland. In the long term, the relationship between GDP per 
capita, inward FDI stock and outward FDI stock regression results showed a positive rela‑
tion. However, for example, empirical results using the VAR/VECM method to estimate the 
influence of GDP growth on FDI inflows for Poland showed a very weak impact in the 1990 s 
and 2000 s. In conclusion, the research hypothesis was positively verified in the sense that the 
conditions of a persistent decrease of the NOI to level 0 and of economic growth (GDP, GDP 
per capita, structural changes in the economy) have not been sufficiently met to fully confirm 
the implementation of the third IDP stage in Poland.
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1. Introduction

Overconfidence is one of the biases and fallacies that affects a decision-making process. 
But overconfidence is one that is most pervasive. The concept of overconfidence comes from 
cognitive psychology. Overconfidence seems to be present in many real-life situations. Research 
in cognitive psychology establishes that people are usually overconfident. “No problem 
in judgment and decision making is more prevalent and more potentially catastrophic than 
overconfidence” [Plous, 1993, p. 217]. “Perhaps the most robust finding in the psychology of 
judgment is that people are overconfident” [DeBondt and Thaler, 1995, p. 389]. “Overconfi-
dence is the mother of all biases because it gives other decision-making biases teeth” [Moore 
et al., 2014, p. 10].

Overconfidence can have some serious consequences. Researchers have offered over-
confidence as an explanation for medical misdiagnosis, mistaken court judgement based on 
overconfident witnesses’ statements, road accidents, politicians’ decisions [Johnson, 2004]. 
Overconfidence has also been confirmed among epidemiologists, public health experts, 
ecologists, and biologists [Speirs-Bridge et al., 2010], medicine [Christensen-Szalanski and 
Bushyhead, 1981; Baumann et al. 1991], judiciary [Kassin et al., 1991], construction [Kidd, 
1970; Szyszka, 2013, p. 41].

It is also common for managers to behave in an overconfident way. There are quite abundant 
amounts of research reflecting the relation between overconfidence and financial decisions 
[Malmendier and Tate, 2005; Ben-David et al. 2007, among others]. The financial outcome 
of overconfident managers’ conduct is the subject of investors’ assessment and investment 
decisions (buying, selling, market prices of shares).

The aim of our paper is to identify the pattern of dividend decisions with reference 
to managerial overconfidence and managerial power. We add to the discussion on the relation 
between overconfidence and financial decisions. The originality of our study lies in the attitude 
to identifying managerial overconfidence. We implemented the survey to detect the managers’ 
beliefs. We also include the managerial power in our research. The managerial power is the 
factor affecting the possibility of revealing the impact of overconfidence on financial decisions 
(esp. dividend payment).

2. Overconfidence: literature overview

There is no one definition of overconfidence. Overconfidence was first studied by Adams 
and Adams [1961], and Oskamp [1962, 1965]. The first study on overconfidence referred 
to the confidence judgement and it was identified as accuracy of answers and belief in their 
accuracy (confidence). The research led to the results suggesting that accuracy and confidence 
did not match. Later, Fischhoff et al. [1977] carried out research on accuracy and confidence. 
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Eventually, overconfidence was identified as a complex phenomenon. Moore and Healy [2008] 
identified three dimensions of overconfidence: (1) overestimation of one’s actual performance 
relative to objective standard, (2) overplacement of one’s performance relative to others, and 
(3) overoptimism in one’s beliefs.

Overestimation is diagnosed if people’s expectations of their own performance exceed 
their actual performance [Lichtenstein et al, 1982; Moore and Healy, 2008]. Overestimation 
is the belief that you are better than you really are compared to an objective standard. To 
measure overestimation, subjects are suggested to answer a series of questions and state their 
confidence for each question that their answer was correct. For example, Fischhoff et al [1977] 
asked their participants general-knowledge questions such as: “is absinthe (a) a liqueur or 
(b) a precious stone”. Participants were then asked to estimate the probability (from 50 to 100%) 
that they had answered the question correctly. When asking the question, an alternative can 
be given to an answer, or multiple answer choices, or the judgement task requires a subject 
to generate their own answer. But each time a subject is to evaluate their confidence that the 
answer is true [Gigerenzer et al, 1991, p. 506]. Overestimation is expressed through bias score 
(miscalibration). The bias score is calculated as the difference between the average confidence 
level across all questions and the proportion of correct answers.

Overplacement often occurs when people try to evaluate their competence in a certain 
domain relative to others. Typically, most people rate themselves above average, which is why 
this effect is also called better-than-average effect [Alicke and Govorun, 2005]. The simplest 
way to identify overplacement is to ask people to judge whether they believe themselves to be 
above average (or median) in a certain domain, as for example in the famous account on driving 
ability by Svenson [1981]. More advanced designs ask participants to specify the percentile of 
a distribution they believe themselves to belong to [e.g. Dunning et al, 1989; Merkle and Weber, 
2011; Larrick et al, 2007]. In one survey people were instructed to use a Likert scale to rate 
each attribute according to how well it ‘describes you’, another part of this survey instructed 
them to indicate how well each attribute describes ‘most other people’ [Brown, 2012]. Benoît 
and Dubra [2011] propose using a stronger requirement to test overplacement. Based on their 
proof that maximally 2x% can rate themselves rationally among the top x% of the population, 
they suggest using this hurdle for future experiments.

Overoptimism is having more confidence in people’s beliefs and abilities than is justified. 
The confidence in own belief has also an impact on perceiving the future. Being overoptimis-
tic means that people overestimate their future success and underestimate the probability of 
failure [Alpert and Raiffa, 1982; Russo and Schoemaker, 1992]. Being overoptimistic people 
overestimate their future success and underestimate the probability of failure. That is why 
asking people to point out the expected future value and set confidence intervals, usually 
90% confidence intervals contain the correct answer less than 50% of the time. People choose 
overly narrow confidence intervals when asked for a range that is supposed to contain a true 
value with a certain probability and the hit rate is low [Alpert and Raiffa, 1982; Russo and 
Schoemaker, 1992].
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There are quite big amounts of research that proved that overconfidence is an important 
factor affecting many occupations, but overconfidence also affects financial decisions and 
financial performance. Overconfident managers are convinced that they have better knowledge 
and abilities which refrain them from getting new information, refrain them from listening 
to advice or an expert’s opinion. If overconfident managers get new information, they use 
it to confirm their own beliefs [Paredes, 2004]. Reluctance to gain new knowledge makes 
overconfident managers miss an investment opportunity or miss the signs of failure [Goel 
and Thakor, 2008]. That is why overconfident managers continue a given project whatever its 
prospects are [Baker et al., 2007]. Overconfident managers find it difficult to learn from past 
experience and correct their behaviour [Heaton, 2002]. They attribute the success to them-
selves and at the same time they attribute the failure to others. Overconfident managers are 
convinced that their future will be better than other people’s; they overestimate the possibility 
of success and at the same time they underestimate the possibility of failure [Malmendier and 
Tate, 2005]. This might explain the overconfident managers’ attitude toward risk – they just 
underestimate the risk and are able to engage in a more risky project (not because it is a riskier 
project, but because the overconfident manager just cannot see the risk of the project).

Overconfident decision making has been observed in financial decisions. Managerial 
overconfidence leads to:
– Higher probability of failure for newly-established companies [Russo and Schoemaker 

1992; Cooper et al. 1988];
– Overinvestment – even in negative NPV projects [Gervais et al. 2003; Malmendier and 

Tate, 2005];
– Excessive use of debt [Ben-David et al., 2007].

Overconfident managers are convinced that they are able to invest money better (because 
they are convinced that they have better knowledge and they are better than others, and that 
they will be more successful in the future). Therefore, they are not ready to get rid of cash 
and distribute net profit to shareholders as dividend. And the research results are clear: the 
overconfident managers are less willing to pay dividends and if they pay the dividends, they are 
lower. The proofs of such a behaviour were provided by: Deshmukh et al. [2013], Al-Ghazali 
[2014], Ben-David et al. [2007], Brav et al. [2005], Cordeiro [2009], Chen et al. [2011].

3. Managerial power

There are some attributes that help determine the level of CEO power. There are also quite 
a big number of studies proving that tCEO power can have significant consequences for firms 
[Adams et al., 2005]. For example, Fahlenbrach [2009], Villalonga and Amit [2006] or Adams 
et al. [2005] found that founder-managed firms have higher firm values, whilst Yermack [1996] 
found that such firms have lower values. In contrast, a recent study by Dowell et al. [2011] 
argued that CEO power is beneficial for firms facing a crisis. When quick reaction is needed, 
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CEO power can again have a positive impact on performance [Finkelstein and D’Aveni, 1994; 
Boyd, 1995; Harris and Helfat, 1998; Coles et al. 2008].

There are some measures developed that identify the CEO power [Nanda, et al., 2013]:
– CEO Pay Slice (CPS) – Bebchuk et al. [2011] – the CEO’s total compensation as a frac-

tion of the total compensation for the firm’s top five executives – the higher pay slice, the 
higher CEO power;

– Duality – Adams et al. [2005]; Pathan [2009], Morse et al. [2011] – one person as the CEO 
and as the Chair of a company’s Board of Directors – if the CEO is at the same time the 
chair of the Board, the higher CEO power;

– Dependent Directors – Morse et al. [2011] – the number of directors appointed by the 
CEO – the more dependent directors on the board, the more likely the CEO is to exert 
influence over the Board;

– Tenure – Linck et al. [2008] – the number of years as the CEO in the company – the longer 
tenure, the higher CEO’s influence over the Board;

– Ownership – Finkelstein [1992], Fischer and Pollock [2004] – the CEO stock ownership 
in the company – the greater CEO stock ownership, the higher CEO power;

– Founder – Adams et al. [2005], Morse et al. [2011] – the CEO is the founder of the com-
pany – if the CEO is the founder, he/she is more likely to be more powerful.
Empirical studies, such as Rozeff [1982], Jensen et al. [1992], Eckbo and Verma [1994] 

found that a relationship between managerial ownership and dividend payout is negative. It 
means that firms with higher managerial ownership tend to increase internal funds at the 
expense of low dividend payouts in order to finance investments. Chen et al. [2011] found 
that when the CEO serves as the chairman of the Board (duality), the CEO has more discre-
tion in his/her hand in order to enhance his/her image and long-term return. Distributing 
dividends can potentially harm the company’s long-term outlook. Executives holding both 
positions, therefore, are less likely to pay dividends.

However, several authors have argued that the dividend – ownership relation may not be 
strictly negative; it may actually turn positive due to entrenchment [Florackis et al., 2015]. In 
low managerial ownership companies and dispersed ownership, managers might be interested 
in gaining personal benefits. In low managerial ownership companies, managers are reluctant 
to pay dividend. In higher managerial ownership companies, managers hold a a substantial 
portion of equity, enough to obtain voting power and to ensure that their position is secure 
and thus they become insulated from external disciplining forces [Demsetz, 1983; Fama and 
Jensen, 1983]. Managers with a significant ownership share are more likely to be more power-
ful, which significantly increases their propensity to pay dividends [see Hu and Kumar 2004; 
Jo and Pan, 2009]. Empirical evidence of this hypothesis has also been reported by Schooley 
and Barney [1994] for US firms, Farinha [2003] for UK firms, and Vo and Nguyen [2014] for 
Vietnamese firms.



Elżbieta Wrońska-Bukalska  66

4. Overconfidence and power of the CEO

Overconfidence and power go hand in hand quite often. Overconfident managers are able 
to be promoted more easily. It makes them have more managerial power. They can negotiate 
higher compensations, can be the CEO and the Chair of the Board at the same time, they 
can hire directors [Nanda et al., 2013; Paredes, 2004]. The more powerful managers are, the 
more prone they are to reveal overconfidence not only in beliefs but also in behaviour and 
decision-making processes.

Research proved that there is a relation between managerial power and overconfidence. 
Managerial overconfidence is related with high dependence of the board of managers, combining 
the position of the CEO and the Chair, being a founder, having more than 50% share in the 
company, longer tenure, lower share of institutional investors [Baccar et al., 2013; Vitanova, 
2014]. It is not proved what is the reason and what is the result, but one might suspect that 
the power positions (e.g. of the CEO) attract overconfident managers and managerial power 
increases managerial overconfidence and overconfident managers might increase their power, 
etc. Our proposition is that if managers are overconfident, their strong position will reveal 
their overconfidence in their decision. The managerial power can be considered as a moder-
ator that leads to revealing and enhancing overconfidence in action, while lower power of the 
CEO reduces the probability of emergence of the CEO’s overconfidence.

There is also research referring to the relations between overconfidence, power and financial 
decisions proving that [Barros and Silveira, 2008; Malmendier and Tate, 2005]:
– the more share in the capital the overconfident manager has, the investments depend fairly 

on cash flow (higher investment – cash flow sensitivity);
– the longer an overconfident manager is the CEO, the investments depend fairly on cash flow;
– if an overconfident CEO is the chair, the leverage is lower;
– if an overconfident CEO is a founder, the leverage is higher;
– if an overconfident CEO has more than 50% share in the capital, the leverage is higher.

While the results are not consistent, they prove that there is a statistically significant rela-
tion between overconfidence, power and financial decisions.

In the light of the above consideration on managerial overconfidence, managerial power 
and financial decisions, it seems justified to try to find out what is the relation between man-
agerial overconfidence, power and dividend payout decisions. There are few studies covering 
the relation between overconfidence and power of the CEO and dividend decisions. Al-Ghazali 
[2014] and Baccar et al. [2013] noticed strong relations between power and overconfidence 
and dividend payment:
– the bigger ownership concentration, the higher dividends an overconfident manager pays 

out;
– the higher share of institutional investors in the capital, the higher dividends an overcon-

fident manager pays out.
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Bigger ownership concentration and higher share of institutional investors means a less 
powerful manager. Less powerful overconfident managers are less likely to behave according 
their beliefs. Strong owners are able to suppress even overconfident managers and make them 
behave in line with the owners’ expectations (to distribute cash to mitigate agency costs and 
overinvestment).

In sum, we can predict that lower power of the CEO will be able to control the psycholog-
ical biases of the CEO and its effects on corporate decisions on dividends payment. We have 
developed two hypotheses:
H1: The bigger power of an overconfident CEO, the less often dividends are paid out.
H2: If dividends are paid out, the bigger power of an overconfident CEO is connected with 
a lower dividend ratio.

5. Methodology

5.1. Overconfidence

It is quite challenging to identify overconfidence. This becomes an especially evident 
problem when it comes to managers because managers’ overconfidence has been identified 
in the literature by using specific measures based on their behaviour or on the perception of 
others. Usually, in cognitive psychology, overconfidence is identified when surveying people. 
Surveying allows identifying people’s beliefs and tracks the rationale for a specific behaviour. 
But when referring to managers, other ways of identifying overconfidence were developed. 
By far the most influential proxies for managerial overconfidence have been constructed by 
Malmendier and Tate [2005], whose proxies and dataset have been used in many other studies 
into overconfidence: based on options (longholder, holder 67), shares (net buyer), and based 
on press articles. Another method of identifying CEO overconfidence was first proposed by 
Lin et al. [2005]. They argued that overconfident managers were apt to make upward-biased 
earnings forecasts. If there are more upward-biases than those downward-biases, the managers 
are regarded as overconfident. The method based on frequency of M&A made by managers 
was proposed first by Doukas and Petmezas [2007]. They argued that the more confident 
a manager is, the higher frequency of M&A. They regarded a manager as overconfident if 
s/he made at least five M&A during the study period. The method based on CEOs’ relative 
compensations was proposed first by Hayward and Hambrick [1997]. They argued that the 
higher the CEO’s relative compensation to other managers is, the more important the CEO’s 
position, and consequently, they would be apt to be overconfident. They used ‘the CEO’s cash 
compensation divided by the second-highest-paid officer’ in their measurement.

The first problem with implementing the methods described above is that these methods 
allow evaluating overconfidence by behavior, not by beliefs. And human behaviour might 
sometimes result from the strategy implemented by the company not from its managers’ 
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beliefs (e.g. frequency of M&A). Additionally, those measures might be applied to specific 
companies that pay with stock options, that release forecasts, or the information about the 
CEO’s compensation – these are usually listed companies. Those measures cannot be imple-
mented to identify overconfidence among private companies.

For the sake of our research on overconfidence, we decided on surveying managers by 
asking questions on their beliefs, attitude and perception. We employed the Wrońska-Bukalska 
[2016] approach who developed a survey to detect overestimation, overplacement and overop-
timism. Depending on the survey results, we decided to create two subsamples: overconfident 
managers and non-overconfident managers.

5.2. Managerial power

Managerial scope of duties and responsibilities (and power) depends on the corporate 
governance model (the Anglo-US model, the Japanese model, or the German model) but it also 
depends on corporate governance specific characteristics (dispersed or concentrated ownership, 
the CEO as the chair of the board or not, dependent or independent directors etc.). The Polish 
corporate governance model is closest to the German one. Corporate shareholders are the 
key players. Shareholders possess the authority to alter the size or composition of the supervi-
sory board. They have also a right to take the most important corporate decisions (including 
dividend payment, appointing members of boards, approving of financial statements and the 
board members’ way of conduct). Apart from shareholders, the Polish model includes two 
boards with separate members: the management board (composed entirely of the executives 
of a corporation) and the supervisory board (composed of shareholder representatives). The 
two boards are completely distinct; no-one may serve simultaneously on the corporation’s 
management board and supervisory board. The supervisory board appoints and dismisses 
the management board, approves or presents their opinion on major management decisions; 
and controls and advises the management board. The supervisory board contains no “insid-
ers”, it is composed of shareholder representatives. The management board is responsible for 
daily management of the company. The management board is composed solely of ’insiders’ 
(executives with the president/CEO). Due to the nature of corporate governance in Poland, 
there are some specific features affecting our research:
– Not every measure of CEO power might be applied, we have to exclude Duality and Depend-

ent Directors proxy, in the Polish corporate governance model it is possible to apply only 
the CEO Pay Slice, Tenure, Ownership and Founder proxy as a measure of CEO power;

– The decision on dividend payment is taken by shareholders; the management board may 
only suggest dividend payment, while the supervisory board gives their opinion on the 
management’s suggestion.
Eventually, we decided on managerial ownership as a variable for management power. We 

decided to create two subsamples: managers with a minority share in capital and managers 
with a majority share in capital.
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5.3. Dividend decisions

In our study dividend variables are dependent ones. We employed some variables:
– reflecting the frequency of dividend payment as binominal (1 paid, 0 not paid);
– reflecting the value of dividends (in thousands PLN);
– reflecting the dividend ratio (the part of net profit paid out as dividend).

For more thorough analysis (regression analysis) we employed some factors affecting 
dividend decisions:
– debt – Jensen [1986] assumed that debt and dividend are substitute for mitigating man-

agers with the negative relation between debt and dividend (the lower debt, the higher 
dividend); we calculated debt as the relation of total liabilities in relation to total assets;

– free cash flow – Jensen [1986] in free cash flow hypotheses assumed that the higher cash 
flows, the more managers’ discretion in spending money on investment project, even 
with negative NPV, that is why dividends are used to mitigate managers; we expect to find 
a positive relation (the higher cash flows, the higher dividend), we calculated cash flow as 
the relation of operating cash flow to total assets;

– investment – Myers and Majluf [1984] in the pecking order theory assumed that the more 
investment, the more internal sources are used; we expect to find a negative relation (the 
bigger investment, the lower dividend payment), we calculated investment as an increase 
in total assets in relation to total assets;

– net profit – Myers and Majluf [1984] in the pecking order theory assumed that the higher 
net profit with a constant investment programme, the higher dividend the company may 
pay; we expect to find a positive relation (the higher net profit, the higher dividend), we 
calculated net profit as the relation of net profit to total assets;

– previous year dividend payment – Lintner [1956], Lintner [1962] assumed that if the 
company paid dividend a year earlier, the dividend should be paid out and the company 
should not stop paying dividend; we expect to find a positive relation (if the dividend 
was paid out a year earlier, the dividend will be paid out), we calculated the payment as 
binominal (1 paid, 0 not paid).

5.4. Data

The period of the research covers the years of 2010–2015. This 6-year period is sufficient 
to reveal the financial result of overconfident manager decisions. Initially, we received the 
database of 5,000 companies. At the very beginning we chose the sample frame with the com-
panies that were established before 2010 and ran business for the whole 2010–2015 period, 
have had the same president for the whole period of 2010–2015, companies with complete 
financial statements available, excluding insurance and banking companies. There were 438 
companies left in the database. We decided on the non-probabilistic sampling method (con-
venience sampling). The method applied and the size of the sample was eventually determined 
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by the limited budget, a short time to collect the data, willingness (or unwillingness) of CEOs 
to take part in surveying. We implemented the PAPI, CAPI and CATI techniques of collecting 
data. Eventually we collected 145 data sets with a 33% feedback ratio. The total number of 
observations (company-year) is 725.

Depending on the overconfidence survey results we decided to create two subsamples: 
overconfident managers (78 companies with 390 observations) and managers not overcon-
fident (67 companies with 335 observations). Depending on the CEO power measure, we 
decided to create two subsamples: managers with a minority share in capital (59 companies 
with 295 observations) and managers with a majority share in capital (86 companies with 
430 observations).

6. Findings

Table 1 presents some basic statistics describing the sample. The sample contains 145 
companies from manufacturing (34%), constructions (9%), trade (38%) and service (19%) 
industries. The Shapiro-Wilk test reveals non-normal distribution of the data. The applied 
non-parametric test of Kruskal-Wallis for k-groups to detect whether overconfident managers 
are dominant in some industries. We received the test value of –2.409 and p-value of 0.492. 
That means that there is no statistical difference in the overconfident managers distribution 
among the industries.

The average company employs 25 people, is 16 years old, is managed by one person 
(manager, CEO), and there are only three shareholders (owners). The manager is 55 years old, 
has worked for 11 years as the president and possesses app. 50% stake in the company. More 
in-depth analysis did not reveal any differences in basic statistics of the company depending 
on managerial overconfidence. It means that the characteristics of a company managed by 
an overconfident and non-overconfident manager is similar and there are no statistically 
significant differences.

Table 1. Basic statistics describing the sample

variable mean median Coefficient of variation (CV) Chi square statistics p-value

Employees 225 25 3.9 6.163 0.187

Company age 18 16 0.5 –1.089 0.276

The size of the management board 1.7 1.0 0.5 –1.048 0.295

The share of the 1st biggest shareholder 64% 60% 0.4 –0.348 0.728

The share of the 3 biggest shareholders 91% 100% 0.2 –0.277 0.782

The manager’s age 54 55 0.2 –0.889 0.374

Managerial ownership 50% 50% 0.8 –0.352 0.725

Years as the president 12 11 0.5 –1.346 0.178

Significant at * p < 0.10, ** p < 0.05, *** p < 0.01
Source: Own calculations.
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The in-depth analysis covers the presence of institutional investors (financial investors, 
holding companies, the state) among the three biggest investors. There are 49 institutional 
investors among the three biggest shareholders present in 36 companies. But most of the 
companies with institutional investors are managed by overconfident managers. We test 
whether there is any statistical relation between institutional investors’ presence and the 
manager’s overconfidence We applied the statistical test. We received the value of test: –3.075, 
and the p-value of 0.002, which proves that there is a statistically significant relation between 
institutional investors’ presence and the manager’s overconfidence. If institutional investors 
are present among three biggest shareholders, it is more likely that the CEO is overconfident.

Another aspect of the thorough analysis is the sex of the managers. There are only 10 (7%) 
women and 135 (93%) men among the surveyed companies. After testing statistical signif-
icance, we received the value of the statistical test –0.407 and the p-value of 0.684. There is 
no statistically significant relation between overconfidence and the manager’s sex.

The further step of the analysis was to identify the education background of the surveyed 
managers. There were 86 (60%) managers that graduated from technical studies and 31 (21%) 
ones that graduated from economic studies. The rest of the managers (28, which stands for 
19%) graduated from humanities, political sciences, biology, chemistry, etc. Among the 
overconfident managers there are more of those with a technical degree. We tested whether 
there is any statistical difference in the education of overconfident managers. We applied 
the statistical test. We received the value of the test: –2.792 and the p-value of 0.005, which 
proves that there is a statistically significant relation between education and the manager’s 
overconfidence. If a given manager is overconfident, it is more likely that he or she graduated 
from technical studies.

Table 2. Basic statistics describing the companies’ financial situation

variable mean median Coefficient of 
variation (CV) 

Chi square 
statistics p-value

ROS –10.38 1.36 16.0 –0.965 0.339

ROA 0.23 4.57 191.0 –2.916 0.004***

ROE –13.41 5.45 12.0 –2.302 0.021**

Current liquidity ratio 4.66 1.78 5.7 –1.344 0.179

Quick liquidity ratio 3.78 1.12 6.9 –1.349 0.177

Equity to total assets 27.72 50.83 3.9 –0.648 0.517

Long term debt to total assets 9.49 0.16 2.4 –0.195 0.846

Financial debt to total assets 18.18 8.33 1.5 –3.679 0.000***

Investment (increase in total 
assets to total assets) 14.4 3.0 5.4 –2.740 0.006***

Growth (increase in sales 
revenue to sales revenue) 41.2 1.69 13.0 –1.090 0.276

Significant at * p < 0.10, ** p < 0.05, *** p < 0.01
Source: Own calculations.
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Table 2 presents some basic statistics describing the financial situation of the companies 
from the sample. The analysed companies, depending on managerial overconfidence, differ 
in ROA, ROE and the level of investment and bank loans. The companies managed by an 
overconfident CEO have lower ROA and ROE but a higher level of investments and bank 
loans with statistical significance. What is interesting, the capital structure (the relation of 
debt to total assets and equity to total assets) does not differ. There is no statistically significant 
difference in financial liquidity and the pace of growth.

We prepared 6 regression models for the sample. Table 3 presents the modeling results. 
Model 1 and 2 assume that the dependent variable is the frequency of dividend payment. 
Model 3 and 4 assume that the dependent variable is the value of dividend, and model 5 and 
6 assumes that the dependent variable is the dividend ratio.

Table 3. Regression models results for the sample

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

The frequency of 
dividend

The frequency 
of dividend

Value of 
dividend

Value of 
dividend Dividend ratio Dividend ratio

Dividend payment 
in previous year

Beta: 2.508
p-value: 0.000***

2.500
0.000***

44009.191
0.000***

3607.573
0.040**

0.274
0.000***

0.276
0.000***

Free cash flow 0.061
0.675

0.124
0.436

953.254
0.897

368.719
0.770

0.025
0.204

0.030
0.158

Debt –0.476
0.055*

–0.424
0.167

–621.247
0.777

–80.498
0.826

–0.007
0.239

–0.006
0.362

Net profit 2.163
0.003***

3.199
0.001***

1549.676
0.890

483.431
0.852

0.018
0.561

0.039
0.365

Investment –1.960
0.000***

–1.727
0.000***

–2194.843
0.706

–876.938
0.379

–0.047
0.003***

–0.037
0.026**

Managerial 
overconfidence X 0.149

0.099* X 2325.920
0.001*** X 0.756

0.003***

Managerial 
ownership X –0.575

0.096* X –15331.864
0.000*** X –0.100

0.021**

F 262.082
0.000***

218.488
0.000***

4.524
0.000***

8.787
0.000***

27.375
0.000***

17.510
0.000***

R square 0.303 0.321 0.030 0.099 0.160 0.180

Significant at * p < 0.10, ** p < 0.05, *** p < 0.01
Source: Own calculations.

Free cash flow and debt are not statistically important variables. But a positive relation 
between free cash flow and dividend, and a negative relation between debt and dividend was 
confirmed.

For every model, the proxy for the dividend paid in the previous year is important. The net 
profit proxy is also important for dividend decisions. There is a statistically significant positive 
relation between net profit and dividend, which means that the higher net profit, the more 
prone the company is to decide on paying out dividend. But the net profit seems not to have 
any relation with the dividend value and dividend ratio.
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The investment proxy is also important for dividend decisions and the dividend ratio. There 
is a statistically significant negative relation between investment and the dividend decision 
and dividend ratio, which is consistent with the theory.

But what is the most important, for every dependent variable the proxy for managerial 
overconfidence and managerial ownership is statistically important. While the relation between 
managerial overconfidence is positive, which means that the higher overconfidence, the more 
often dividend is paid out, the higher dividend is and the higher dividend ratio is. But the 
relation between managerial ownership is negative, which means that the higher managerial 
ownership, the less often dividend is paid out, the value of dividend is lower and the lower is 
the dividend ratio.

In the next step, we conducted more thorough research in subsamples. Table 4 presents 
the descriptive statistics of dividend decisions in subsamples. We broadened our research 
also to cover the net profit.

Table 4.  Descriptive statistics of dividend decisions in subsamples (mean, median, coefficient 
of variation)

Minority share subsample Majority share subsample
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Number of 
observations

295 140 155 x 430 250 180 x

The value 
of net profit 
(thousand PLN) 

91.2
141

383.6

145.7
298

528.3

41.9
103

154.7

–2.021
0.043**

878
110
4.4

1.159
162
5.4

489
82
2.5

–2.163
0.031**

Number of 
observations with 
net profit

224 115 (82%) 109 (70%) –2.367
0.018**

340 (79%) 206 (82%) 134 (74%) –1.998
0.046**

The value of net 
profit if net profit 
(thousand PLN) 

120.6
501

436.34

177.4
481

578.4

60.6
515

181.4

–0.114
0.909

1.3
256
4.8

1.5
272
5.9

941
245
2.4

–1.707
0.088*

Number of 
observations with 
dividend payment 
(for the companies 
with net profit) 

100 (45%) 54 (47%) 46 (42%) –0.613
0.258

156 (46%) 84 (41%) 72 (54%) –2.339
0.019**

The value of 
dividend (for 
companies that 
paid out dividend) 

118.8
1.1

312.2

136.7
790

369.4

97.7
1.7

229.9

–0.920
0.358

738
146
2.4

1.0
182
3.1

384
100
914

–1.664
0.096*

Dividend ratio (for 
companies that 
paid dividend out) 

65.2
69.5
34.7

62.5
70.1
36.8

68.4
65.9
32.2

–0.521
0.603

56.5
58.1
37.6

61.5
68.9
37.3

50.7
43.3
37.5

–1.692
0.091*

Significant at * p < 0.10, ** p < 0.05, *** p < 0.01
Source: Own calculations.
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For the subsample of the minority managerial share, the average value of net profit is 
lower for overconfident managers, the frequency of having net profit is lower for overconfi-
dent managers. The differences in the number of observations with net profit and the value 
of net profit depending on overconfidence are statistically significant. But the overconfidence 
seems not to show the relation with the frequency of dividend payment, the dividend value 
and dividend ratio.

For the subsample of the majority managerial share, the average value of net profit is 
lower for overconfident managers, the frequency of having net profit is lower for overconfi-
dent managers, if a company records a profit, it is again lower for overconfident managers. If 
a company posts a profit, it is more probable that the overconfident manager will pay dividend 
out, but for the companies paying dividend the value of dividend is lower for overconfident 
managers, and the dividend ratio is lower for overconfident managers. In every decision the 
overconfidence is statistically significant.

We might conclude that in the companies with less managerial power (minority managerial 
ownership), managerial overconfidence matters only if the financial performance is concerned 
(net profit is less frequent and is lower) but does not matter when the dividend decisions are 
concerned. It seems that the owners have the decisive power over managerial overconfidence.

We might also conclude that in the companies with more managerial power (majority 
managerial ownership), managerial overconfidence matters in every decision. The pattern of 
dividend decisions is as follows: overconfident managers report net profit less often; if they 
have net profit, it is lower; if overconfident managers have net profit, it is more probable that 
dividend will be paid out; but if dividend is paid out, its value and ratio is lower. It seems that 
managers having power are more prone to revealing overconfidence in dividend decisions.

The next step of our analysis is to develop univariate regression analysis (OLS) to model 
the relationship between the dependent variables (such as the frequency of net profit, the 
value of net profit, the frequency to pay out dividend, the value of dividend, the dividend 
ratio) and overconfidence in subsamples. Table 5 and 6 present regressions model results 
in subsamples.

Table 5. The regression analysis for the minority share subsample

Model 1 Model 2 Model 3 Model 4 Model 5

Frequency of net 
profit

The value of net 
profit if net profit is 

reported

The frequency of 
dividend if net profit 

is reported

The value of 
dividend if dividend 

paid out

The dividend ratio if 
dividend paid out

Managerial 
overconfidence

Beta: –0.663;
p-value: 0.019**

–116811.576
0.045**

0.095
0.374

18368.890
0.444

0.059
0.397

F,
p-value

5.703;
0.017

4.065;
0.045

0.795
0.373

0.590
0.444

0.722
0.397

R square 0.019 0.018 0.004 0.006 0.007

Significant at * p < 0.10, ** p < 0.05, *** p < 0.01
Source: Own calculations.
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Table 6. The regression analysis for the majority share subsample

Model 1 Model 2 Model 3 Model 4 Model 5

Frequency of net 
profit

The value of net 
profit if net profit is 

reported

The frequency of 
dividend if net profit 

is reported

The value of 
dividend if dividend 

paid out

The dividend ratio if 
dividend paid out

Managerial 
overconfidence

Beta: –0.474;
p-value: 0.046**

–193.577
0.088*

0.195;
0.028**

–657.387
0.083*

–0.108
0.075*

F, p-value 3.961; 0.047 2.835; 0.087 4.972; 0.027 3.049; 0.083 3.214; 0.075

R square 0.014 0.002 0.014 0.019 0.020

Significant at * p < 0.10, ** p < 0.05, *** p < 0.01
Source: Own calculations.

The regression analysis for the subsample of minority managerial ownership (table 5) 
confirms that managerial overconfidence is statistically significant only when the financial 
performance is concerned. The relation between financial performance and managerial over-
confidence is negative (the higher overconfidence, the lower financial performance).

The regression analysis for the subsample of majority managerial ownership (table 6) 
confirms that managerial overconfidence is statistically significant for every financial deci-
sion. We identified the relation between financial performance and managerial overconfi-
dence (a negative relation: the higher overconfidence, the lower financial performance) but 
also between managerial overconfidence and the frequency of dividend payment (a positive 
relation: the higher overconfidence, the higher propensity to pay out dividends) and between 
overconfidence and the value and level of dividend if dividend is paid out (a negative relation: 
the higher overconfidence, the lower dividend and lower dividend ratio).

7. Summary

The aim of this study was to identify dividend decisions taken by overconfident and 
powerful managers. We found that the overconfidence of a less powerful manager (a manager 
having a minority share in ownership) is important only for the frequency and the value of net 
profit. In decisions of dividend payment, the manager’s overconfidence is suppressed by the 
owners. We also found that overconfidence of a more powerful manager (a manager having 
a majority share in ownership) is important for all the decisions (the frequency and the value 
of net profit, the frequency and the value of dividend and the dividend ratio). It is consistent 
with our expectations assuming that if managers are overconfident, their strong position will 
reveal their overconfidence in their decisions.

We expected to find that the bigger power of an overconfident manager, the less often 
dividends are paid out, and if dividends are paid out, the bigger power of an overconfident 
manager is connected with a lower dividend ratio. The research revealed different dividend 
decision patterns of overconfident and more powerful managers. We found that the higher 
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overconfidence of a more powerful manager, the higher propensity to pay out dividends is 
but if dividend is paid out, there is a lower value and ratio of dividend.

We found only a partial confirmation of previous research [Al-Ghazali, 2014; Baccar et 
al., 2013] and our expectations. We think that the higher propensity to pay out dividends 
might be explained by overestimating the probability of success by overconfident managers 
and their willingness to signal good business prospects with the decision to pay out dividend. 
However, the reluctance to get rid of cash and invest more makes overconfident managers 
pay out lower dividends.
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1. Introduction

For many years the word “efficiency” has already been used in connection with human 
activity: it is the effect of rationality inherent in managing limited resources. Economically, 
efficiency is about using available yet limited resources, a situation so typical to the world 
around us. The notion acquires a special meaning if we consider limited resources in the 
healthcare sector. In the times of growing demand for health services – as a result, inter alia, of 
the challenges of population ageing, measuring the efficiency of health facilities is an important 
and very much pertinent challenge to decision-makers in the healthcare sector. This has also 
been the main reason why we decided to address the issue in this paper.

The paper proposes to modify the universally applied tool used to evaluate the efficiency 
of health facilities, the DEA (Data Envelopment Analysis) method by including the quality 
dimension into it. Design, development and continuous improvement of the quality assurance 
system should result in higher organisational efficiency. Thus, diagnosing the performance of 
a health facility through measuring its efficiency against other facilities from the same sector 
should not be used directly as a starting point for remedy measures but draw attention to the 
quality dimension of efficiency. The DEA method, enriched with the quality aspect, completes 
the notion of efficiency of a health facility and provides an effective measure for assessing 
a health facility’s performance.

The proposed approach is new and it bridges the gap observed in the approach to inves-
tigating into the efficiency of health facilities. The issue discussed in the paper may produce 
benefits to all stakeholders of the healthcare system, including the management of health 
facilities and society at large.

2. Efficiency: typology

Efficiency- one of fundamental, universal categories used to assess performance – is used 
not only in economics but in many other fields of human activity. Moreover, it is continuously 
examined and investigated. Nevertheless, the interpretation of efficiency as a notion remains 
ambiguous. Studies into the subject-matter literature have revealed a wide spectrum of pos-
sibilities of how efficiency can be defined and interpreted and they reveal different concepts 
concerning its substance. The multidimensional aspect of the term translates into different 
approaches that can be found in the literature as to how economic efficiency is identified and 
how its measures are applied. One of them shows two analytical approaches, according to which 
we may distinguish between static efficiency – that fits the paradigm of neoclassical economics 
– and dynamic efficiency developed within the framework of the heterodox evolutionary eco-
nomics [Kozuń-Cieślak, 2013, p. 38]. The neoclassical static approach to examining efficiency 
dominates in the literature; references to the concept of dynamic efficiency are very rare.
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The static approach to efficiency connects with the Pareto optimisation idea and the 
marginal concept of general equilibrium. Efficiency means nothing is wasted, the economy 
operates efficiently when the output of one product may not be increased without decreasing 
the output of another product [Samuelson, Nordhaus, 1999, p. 510]. Hence an economy is 
in its optimum (maximum if we think of the level of prosperity), when technologically it is 
not possible to allocate resources to increase the prosperity of one entity without decreasing the 
prosperity of another entity [Pareto, 1909, pp. 343–370]. Efficiency understood as allocation 
of resources as meant by Pareto means maximising the output as a result of proper alloca-
tion of resources at given limitations of supply and demand. This is an optimum allocation 
of resources, factors of production, products and optimum distribution of income [Czarny, 
Nojszewska, 2000, p. 35].

In the terminology used in economics, efficiency is usually calculated as the ratio of an 
effect that has been obtained to a given production factor engaged. Efficiency informs us about 
the cost of achieving a given goal. Thus, it is measured by comparing the volume of obtained 
outcomes (effects) and the number of production factors (inputs) used in the process [Sikora, 
Kulczycki, 2008, p. 66]. Each rationally operating entity strives to act efficiently by either 
trying to maximise the effects given limited resources or by minimising the use of resources 
to arrive at concrete effects. In order to correctly interpret the empirical scope of efficiency, we 
need to use appropriate reference points and be guided by the goal of the conducted analysis 
[Barburski, 2005, p. 63]. How we approach the examination of efficiency depends first and 
foremost on the research problem [Berger, Mester, 1997, p. 4].

Empirical studies on the efficiency of economic entities were initiated by M. J. Farell, who 
argued that economic efficiency depends mostly on the technical (technological) and allocation 
(price) factors. Farell proposed to measure the efficiency of economic operators with technical 
and allocative efficiency. Technical efficiency reflects the ability of an entity to achieve max-
imum outputs at given inputs while allocative efficiency is an ability to use an optimum set 
of inputs given their prices and available production technology [Farell, 1957, pp. 253–290].

Both measures add on into the overall efficiency, the so-called economic efficiency. 
Besides M. J. Farell, also T. C. Koopmansand G. Debreu are considered the originators of the 
concept of technical efficiency, as they introduced its effect-oriented measure [Rój, 2011a, 
p. 149].Technical efficiency may be obtained through the optimal use of inputs (input-oriented 
technical efficiency) or through reaching the maximum effects (output-oriented technical 
efficiency). Thus, technical efficiency is measured as the ratio between outputs and inputs 
[Sikora, Kulczycki, 2008, p. 68].

Efficiency can be examined by using micro-economic definitions of efficiency, such as 
technical or allocative efficiency but also in the terms of cost and profit categories of effi-
ciency. Cost efficiency analysis is based on the assumption that there is some best practice, 
which shows what effects can be achieved at a given cost. Profit-efficiency in turn is a meas-
ure showing how close is the profit generated by a given entity to the profit generated by the 
best operator who has got the same resources. Although the above presented categories of 
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efficiency have different measures, all of them provide the same economic content. Despite 
different assumptions they can be interpreted in the same way. Both approaches lead to the 
same conclusions and express the same economic idea referred to as X-efficiency. “X-effi-
ciency (economic efficiency) depends on how an operator runs his business (…) and is often 
divided into technical and allocative efficiency.” [Tripe, 2004, p. 5, http://www.rbnz.govt.nz/
research_and_publications/seminars_and_workshops/27apr2004/27apr04_tripe.pdf, accessed 
20.11.2017]. The difference is that by narrowing the examination of efficiency to technical 
efficiency only, we use non-parametric tools, while when focusing on cost-profit categories 
of efficiency we use parametric tools [Sikora, Kulczycki, 2008, p. 75].

The notion of efficiency acquires a specific meaning in the context of healthcare. Perma-
nent shortage of resources available in the system makes us exercise special care about the 
efficiency of health facilities. Striving for efficient use of healthcare resources is the primary 
goal, since by eliminating waste we may get additional funds, which may be used to improve 
the access to health services and the quality thereof [Nojszewska, 2015, p. 20].

3.  Measuring the efficiency of health facilities using  
the DEA methodology

Efficiency can be measured by performance indicators, parametric and non-parametric 
methods [Suchecka, 2009; Kosmaczewska, 2011, p. 132]. However, the most popular method 
of estimating the multi-criteria efficiency of the health sector is the non-parametric DEA 
method.1 K. Wardzińska [2012] made a review of the literature on using parametric SFA and 
non-parametric DEA methodologies. Her results show much less interest in the SFA method 
than in the data envelopment analysis. Publications linked with the stochastic marginal analysis 
featured in all literature databases examined by the author six times less frequently. On aver-
age, the SFA method was mentioned in ca. 17% of the cases compared to the references to the 
DEA method. According to the studies conducted by M. Kisielewska [2005], DEA is the most 
popular in Poland (6 out of 8 studies). G. Tavares [2002] collected the literature on the DEA 
method for the years 1978–2001 and found over 3,200 publications in the reviewed research 
journals, which publish empirical results of studies and methodological aspects connected 
with the DEA [Tavares, 2002], which is simple and flexible in its structure and thus enables 
comparing various inputs and outputs without making additional assumptions as is the case 
of parametric methods [Kudła, 2006]. Over the recent several decades the following have 
contributed the most to developing the DEA methodology: W. W. Cooper [1997, pp. 170–174]; 
R. Färe, S. Grosskopf, D. Margaritis [1994]; A. Charnes, A. Y. Lovell, L. M. Seiford [1994]; 

1 Studies conducted by A. N. Berger and D. B. Humphrey [1997] on the use of marginal analysis methodology 
to examine the efficiency of financial institutions revealed that DEA was the most popular method deployed in these 
analyses (in 69 out of 129 studies they investigated
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E. Thanassouliset et al. [2014]; R. D. Banker, R. M. Thrall, and J. Zhu [2004]. In Poland DEA 
was used in the studies of, inter alia: G. Rogowski, J. Rój [2003, 2011a, 2011b], M. Pawłowska 
[2003], A. Feruś [2006], A. Domagała [2007a, 2007b] and B. Guzik [2007, 2009].

In the DEA method the object of the analysis is referred to as a decision-making unit 
(DMU), while the subject of the analysis is the efficiency with which a given DMU trans-
forms inputs into outputs (effects). Based on empirical data and using linear programming, 
we estimate the frontier of a set of production capacities delineated by units, for which the 
ratio of outputs to inputs is the highest. The resultant curve depicting the relationship of 
outputs to inputs is also called the production curve or the efficiency curve and it has many 
traits in common with the production function in microeconomics. The estimated frontier 
is an empirical production function. Surely, building benchmark models based on empirical 
data actually achieved by some operators is an advantage. Importantly, these models come 
from decision-making units that really exist, so they are, at least theoretically, fully attainable 
in practice [Rój, 2011a, p. 172].

In the DEA method inputs and services are weighted to achieve the same outputs for 
reduced inputs, which actually are a combination of inputs and outputs of other comparable 
entities. If that is not feasible, the operator in question is considered efficient (its parameter 
is 1 or 100%) meaning there is no other more efficient combination of inputs that would lead 
to the same outputs. Such a unit is efficient and it becomes a benchmark (in terms of inputs 
and produced outputs) for other inefficient units. Health facilities whose efficiency parameter 
is 100% (or 1) lie on the frontier of the set of output capacities, while the indicators for the 
units under the frontier are lower than 100% (or 1), which means they are inefficient. If the 
indicator is lower than 1 (or 100%), it means there is a more efficient combination of inputs 
that allows achieving the same outputs. Since DEA is a non-stochastic method, any devia-
tion from the frontier of capacity output is understood as inefficiency [Rój, 2011a, p. 173]. 
By comparing ourselves to an efficient health facility we are informed how much we should 
reduce inputs to maintain the outputs or what outputs could be achieved if we used given 
inputs in the same way as the units that are considered efficient [Suchecka, 2003, p. 235; 
Gospodarowicz, 2000, p. 135].

An example of the application of data envelopment analysis to examine the efficiency of 
health facilities is the assessment of technical efficiency of 24 public health facilities from the 
Podkarpackie region, which deployed the DEA and Malmquist index (used to assess efficiency 
changes over time) [Podgórska, 2016, p. 12].The DEA method applied to assess the technical 
efficiency of public health facilities helped identify units which are technically efficient and 
inefficient. Based on the set of unit indicators, we calculated an aggregated technical efficiency 
of individual public health facilities in the Podkarpackie region at two levels: operational and 
financial and the assessment of the technical efficiency included four stages as shown in Figure1.

By calculating individual levels of efficiency (assessing the ratio of outputs to inputs in terms 
of value and in kind) we could conduct the benchmarking exercise for health facilities included 
in the study and find out what is the reason behind their inefficiency. We identified inefficient 
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health facilities and the group of facilities whose technical efficiency is 100%, which means 
they cannot find a more effective combination of inputs that would produce the same outputs. 
We also identified the factors that impact the efficiency of facilities included in the study. 
Special attention was paid to the relationship between technical efficiency and components 
decisive for financial performance of these health facilities. Using the Pearson linear corre-
lation coefficients, we examined the relationship between the revenue in the analysed health 
facilities and their technical efficiency. We also investigated into the relationships between the 
dimensions of efficiency of public health facilities. Efficiency was measured using two models: 
CCR and BCC as well as the Malmquist index. The DEA method helped delineate the frontier 
of capacity output, which is a curve representing outputs at given inputs compared over time 
using the Malmquist index.

Figure 1. Stages of the assessment of the efficiency of public health facilities

Stage 1

• Technical efficiency analysis of 24 health facilities
• Operational level 
• CCR Model/ Malmquist Index
• Years 2010–2014

Stage 2

• Technical efficiency analysis of 24 health facilities
• Financial level
• BCC Model/Malmquist Index
• Years 2010–2013

Stage 3

• Correlation analysis
• Revenue and technical efficiency at the operational level
• Pearson linear correlation
• Years 2010–2013

Stage 4

• Correlation analysis
• Technical efficiency at the operational level and technical efficiency at the financial level
• Pearson linear correlation
• Years 2010–2013

Source: J. Podgórska, 2016. Ocena efektywności Samodzielnych Publicznych Zakładów Opieki Zdrowotnej w województwie podkar-
packim przy wykorzystaniu metody analizy obwiedni danych, PhD thesis.Warszawa, p. 101.

The DEA method enabled us to find out how the inputs of a given public health facility 
differed from respective inputs in the health facilities which were considered efficient. Calcu-
lations showed concrete amounts of inputs that determine maximum outputs. We produced 
an efficiency map for public health facilities, which visualises the differences between the 
most efficient public health facilities and the rest of the studied sample. The map specifies 
the goals and directions of actions aimed at maximising technical efficiency, which could 
be shown on the map as a move towards the north-east, i.e., towards public health facilities 
whose efficiency is the highest.
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Figure 2. Efficiency map for public health facilities
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Source: J. Podgórska, 2016. Ocena efektywności Samodzielnych Publicznych Zakładów Opieki Zdrowotnej w województwie podkar-
packim przy wykorzystaniu metody analizy obwiedni danych, PhD thesis.Warszawa, p. 124.

The above example of how the DEA can be used to examine the efficiency of health facilities 
enabled assessing public health facilities’ performance in terms of technical efficiency. The 
simple and flexible structure of the DEA helps compare different inputs and outputs without 
making additional assumptions as is the case for parametric methods. The methodology 
also allows using a multiplicity of inputs and outputs thanks to which we could take account 
of more than one goal identified for the analysed facilities. The data from the analysis has 
provided relevant information and management tips together with important information 
about the efficiency of individual facilities compared to benchmark facilities; we could iden-
tify potential outputs and incentives exerting the biggest impact upon the efficiency of health 
facilities included in the study.

Thus, the DEA method is a useful diagnostic and information-comparative tool, which 
may reveal the reasons for inefficiency but at the same time – due to its diagnostic nature 
– should be approached with some criticism. Unfortunately, it does not consider the funda-
mental criterion of the effectiveness of health services including quality as its main attribute.

4. Quality and efficiency in health facilities

Measuring efficiency using the above explained DEA methodology without considering 
the quality aspect (expressed in the quantitative data) does not let us correctly diagnose 
the performance of a health facility and produces a distorted image of how it operates. The 
reduction of resources (both financial and human) available to a health facility as a result of 
measuring its efficiency may deteriorate the efficiency of its operations and produce irreversible 
damage to the health of patients or even their deaths. The above dilemmas over the use of the 
results of efficiency measurements are equally true for public and non-public health facilities. 
Hence the role of quality in measuring the efficiency of health facilities gains in importance.
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A. Donabedian [1980] – one of the originators of a modern quality system in medicine 
– pioneered theoretical considerations on quality in healthcare. Donabedian’s concept assumes 
that the following three main dimensions of quality are complementary: technical (including 
medical technology, modern diagnostic and medical intervention procedures), non-technical 
(taking account of the relationships between patients and the staff), and environmental (the 
place where services are rendered). A patient can be satisfied with medical service only when 
there is harmony among all the three categories of quality of a health service.

Quality in healthcare consists in meeting the demand for health services at the lowest cost 
incurred by the patients and by the sector within the framework of binding regulations and 
limits laid down by the administration and by institutions that buy (finance) these services 
[Murkowski et al., 1996, p. 12]. The quality of health services offered by a health facility calls 
for a perfect performance of health facilities compatible with the norms adopted at a higher 
level in the following areas: medical care, information, technical, management, economic and 
social, as well as marketing [Opolski, et al., 2009, p. 28–31].

According to J. Ettinger and J. Sittig [1970, p. 49] quality is a relative term, which does not 
exist as such, which is why we may speak of quality in conjunction with a goal it is going to 
serve: to minimise costs and achieve the efficiency of a health facility at given inputs. S. Sudoł 
[1998, p. 247–300] argues that quality is the main key to higher efficiency of managing 
organisation’s resources. L. Wasilewski [1998, p. 12] introduces the term of “comprehensive 
quality” meaning quality attained at the lowest costs. Such quality can be described by the 
dynamics and cost reduction of defects, errors, delays or mistakes in main and ancillary 
processes. Studies and analyses performed for this purpose deploy cost accounting and 
analysis as well as benchmarking. Benchmarking helps us in this case compare health facil-
ities from the sample with the facility that is considered efficient. In this way we can learn 
how we should reduce inputs to maintain the currently produced outputs or what outputs 
could be attained if inputs owned by a given health facility were used by an efficient operator 
[Suchecka, 2003, p. 135].

The modern interpretation of the definition of quality has been shaped by authorities 
such as, inter alia: A. V. Feigenbaum and P. B. Crosby. A. Feigenbaum [1961] suggests that 
quality is a management system rather than technical activity. His theory distinguishes the 
following groups of factors decisive for quality: market circumstances, human resources, 
financial resources, management methods and techniques, raw materials, materials, machines, 
equipment, used technologies and a comprehensive approach.

P. B. Crosby [1979, p. 13] defines quality as compliance with the requirements. Requirements 
should be identified and understood by the entire staff and high quality will reduce costs and 
help maximise profits. The so-far attempts of defining quality focused on its non-measurable 
nature.The approach exhibited by P. B. Crosby is consistent with the later idea of E. Skrzypek, 
who claims we need to overcome stereotypes about quality as it can be measured precisely and 
is not non-measureable [Skrzypek, 2000, p. 18].Thus, the importance of measuring quality is 
highlighted and the attribute becomes measurable and can be expressed in numbers.
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Organisations are looking for solutions that would help them reduce costs, eliminate 
the sources of waste or improve profitability. By designing, implementing and continuously 
improving the quality assurance system these goals can be achieved. The quality assurance 
system should improve the efficiency of an organisation. It should identify weaknesses in the 
management system, reduce instability and be a tool for reducing controlled and uncontrolled 
variation [Skrzypek, 2000, p. 188].

We need to bear in mind that quality does not always mean high costs, on the contrary, 
often the quality of service is less costly as it translates into a more accurate diagnosis, a smaller 
number of medical errors and complications, quicker recovery of a patient, less invasive treat-
ment and a reduced demand for healthcare [Skrzypek, 2000, p. 7].One may not unambiguously 
decide that a hospital whose economic performance is poor offers lower quality service than 
a hospital whose economic results are better.

Diagnosing the performance of a health facility based on its efficiency compared to other 
health facilities is not enough to directly trigger a remedy action without considering the quality 
dimension of efficiency. This is because there is a risk of undermining a facility´s efficiency 
(understood as a degree of the accomplishment of specific goals, i.e. offering services based 
on the state-of-the-art scientific knowledge), which, in turn, leads to low quality service.

Taking account of the above, studies and analyses targeting health facilities and conducted 
based on the proposed DEA methodology (as one among the methods that measure efficiency) 
should be expanded with the quality dimension and take account of the nature of data. The 
proposed data must be quantifiable measures of quality presented as numbers. Then, the 
combination of the quality dimension with efficiency may provide a coherent complementary 
entity ensuring the efficiency of a health facility. Considering the aforesaid, we suggest adding 
on qualitative measures to efficiency measuring exercises in health facilities; we present them 
as inputs and outputs in Table 1.

Table 1. Quality inputs to outputs ratios and efficiency of health facilities

Input Output

Cost of certification No. of claims and complaints lodged by patients

Cost of CMJ accreditation No. of claims and complaints lodged by patients

No. of conducted audits/No. of auditors No. of infected patients

No. of staff trained in the quality of health services No. of claims and complaints lodged by patients

No. of people in the quality improvement team No. of surveys on patient satisfaction with health services

No. of staff in audit/control units No. of complaints/infections/deaths

Cost of patient satisfaction survey No. of claims and complaints lodged by patients

Source: M. Leśniowska-Gontarz, 2017. Wpływ jakości usług na efektywność funkcjonowania niepublicznych podmiotów leczniczych 
przy wykorzystaniu metody DEA na przykładzie województwa podkarpackiego, PhD thesis. Warszawa.

Summing up, in the reformed healthcare system the importance of a client-patient has 
become much more prominent as he/she can independently choose the service provider. To 
win a client, health facilities need to constantly improve the quality of their services developed 
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in response to a thorough assessment of patient needs; this is a way to attain a higher patient 
satisfaction with received health services. The new economic and legal setting has made us look 
at health facilities through the lens of quality and, on the other hand, through the rationality 
of using their respective resources. For decision makers in health facilities it is fundamental 
to combine quality and efficiency of their performance.

Summary

Health facilities operate in a highly volatile environment and they are looking for ways 
to survive in the market and effectively face competition. Hence, efficiency is a must and health 
facilities are seeking ways of reducing costs or eliminating the sources of waste. Implementa-
tion of results of efficiency measurements into an organisation without taking a broader view 
upon the quality aspect (including indicators, such as complications, side effects or patient 
satisfaction with treatment) may lead to irreversible deterioration of patients’ health, higher 
morbidity, longer recovery periods or even deaths.

Initiatives intended to improve quality are seen today as methods aimed at achieving 
a measurable goal, that is treating patients in line with the state-of-the-art knowledge. This is 
why efficiency of a health facility should go hand in hand with the quality of health services it 
offers. Thus, measuring efficiency should be expanded with the quality dimension represented, 
due to the proposed DEA methodology, by quantifiable measures. By combining quality and 
efficiency we can present the true and comprehensive picture of health facilities.

Knowledge about efficiency expanded with the measurable dimension of quality for 
individual health facilities may be the starting point for a more in-depth assessment of how 
they use financial resources and other assets to find out, at a later stage, potential cases of 
inefficiency. The approach proposed in this paper brings us to a new paradigm of efficiency 
enriched with the quantifiable quality dimension reflecting the efficiency of a health facility.

Conclusions set out in this paper can, on the one hand, be used to encourage a more 
in-depth investigation into the efficiency of health facilities and, on the other hand, can be 
applied in management practice.
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1. Introduction

Transport in urban agglomerations plays an important role and leads to an increase or 
decrease in the attractiveness and development of a given region. The spread of cities, which 
is common in most agglomerations, causes changes in the requirements for satisfying trans-
portation needs of passengers [Morfoulaki, M., Tyrinopoulos, Y., Aifadopoulou, G., 2007; 
Friman, M., Fellesson, M., 2009; Eboli, L., Mazzulla, G., 2009; Guirao, B., García-Pastor, A., 
López-Lambas, M. E, 2016; Wen-Tai Laia, Ching-Fu Chen, 2011]. This causes an increase 
in the need for fast, safe and efficient mobility. Meeting this trend is extremely difficult and 
requires proper management and organization of urban transport [Banister D., 2008].

The experience of large urban agglomerations shows that it is important to create inte-
grated public transport systems, both in the country and in the world (from the point of 
view of adapting public transport to the requirements of passengers) [Givoni M., Banis-
ter D., 2010; Hine J., 2000; Hull A., 2005; Ibrahim M. F., 2003; Preston J., 2010]. Integrated 
actions, both in the spatial and functional aspects of the public transport system, will 
contribute to increasing the attractiveness of urban public transport and the abandonment 
of individual transport

Public transport, as part of the transport sector, is subject to exactly all the laws of trans-
port economics, despite strong public interference. Globally, the analysis of demand for public 
transport services shows that they are determined by the following factors:
– the number of city residents;
– the level and structure of employment;
– the number of pupils in secondary schools;
– the demographic structure of the population: the share of the population aged under 18, 

aged 18–65 and over 65;
– the size of the area covered by the public transport network;
– the spatial structure of the city;
– the place of the city in the urban agglomeration and the degree of its connection with the 

suburban area;
– the level of affluence of inhabitants;
– the level of individual motorization and the degree of car use;
– the quality of public transport services;
– the level of charges for public transport services.

and also [Rudnicki, 1991]:
– the spatial and functional structure of the city, including the functions performed by the 

city, its level of development, the distribution of various institutions, economic, com-
mercial, service, scientific and cultural entities related to tourism and recreation, health 
protection and their mutual placement, and also the spatial divergence between places of 
residence and places of work;
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– the level of activity of the population;
– the scope and size of free time of the population.

Transport difficulties in contemporary cities are primarily the result of increased traffic 
and congestion on roads. Despite prioritizing means of public transport, in practice the effects 
of congestion are most felt in public transport. The desire to increase the attractiveness of 
public transport and keep as many passengers as possible leads to the use of various methods 
and means of privileging it in urban traffic.

Determination of the method of journey implementation and preferences of the choice of 
means of transport and quality expectations reported by persons performing journeys is one 
of the stages of the process of shaping transport behaviour in relation to the selected spatial 
scope of the city [Starowicz, 2007].

Therefore, it is very important to study the motion of public transport and its main goals 
are [Tracz, 1984]:
– assessment of traffic conditions of public transport means – including measurements 

similar to measurements for means of individual transport;
– assessment of the passenger service quality – including measurements of: driving times, 

punctuality, regularity, frequency and occupancy;
– assessment of the effectiveness of changes in traffic organization for the privilege of col-

lective transport;
– obtaining data for the design of lines and stops – including measurements of passenger 

flows and time of passenger exchange at stops.
The paper presents the results of research on the use of public transport in Radom, 

source-destination motivation of journeys with the use of public transport, taking into account 
the age and sex of travelers. The authors presented the original method of measuring the bus 
occupancy vehicles on the analysis of the opinion of bus drivers.

Measurements of public transport vehicles occupancy
Passenger flow analysis can be made on the basis of the data from the bus occupancy 

indicator. These measurements belong to the most frequently performed measurements. They 
enable the assessment of transport efficiency of individual lines. The measurement can be 
carried out in many ways, which depend on the vehicle’s capacity, its average occupancy and 
the size of the passenger exchange. The methods that can be used at low vehicle occupancy 
surveys are [Tracz, 1984]:
– counting passengers;
– counting free seats and subtracting the obtained number from the number of seats by 

getting the occupancy rate;
– counting standing passengers and adding them to the number of seats.

In the case of greater occupancy of vehicles during rush hours, the measurement is usu-
ally carried out on the outside of vehicles using the “photographic” method. Based on the 
model photos, the occupancy of the bus is estimated. This method does not provide too much 
accuracy, but it is simple to implement. The assessment of vehicle occupancy is also carried 
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out by assessing the visual occupancy status of buses, distinguishing according to the WBR 
(Warsaw Traffic Research 2005) five basic types of buses, among others: short, medium-sized, 
long, articulated etc. [AECOM, 2009], where we distinguish 5 basic bus occupancy stages. 
There are also carried out surveys at bus stops, which not only have to show the buses’/trams’ 
occupancy but are focused on the identification of transport behaviour of the residents and 
visitors. Other methods include the estimation of bus occupancy rates based on revenue from 
ticket sales or monitoring analysis.

The modes of public transport also use automatic counting of passengers. These meth-
ods use the stereoscopic image analysis technology [Infotron], directional sensors located 
under the vehicle’s door, or sensors above the doors that emit a downstream infrared beam 
[Pixel] and vision detection systems [Łukasik Z., Kuśmińska-Fijałkowska A, Żurek-Mor-
dka M., 2016; Zakład elektroniczny Letronik]. These equipments record all passenger 
exits and entrances through each of the doors of the vehicle: continuously, for each stop, 
throughout the period of work on the public transport line. These systems also register all 
passenger exits and entrances when the bus stops at a stop with the engine turned off. Pas-
senger weighing systems [Mitas W. A., Bernaś M., Bugdol M, Ryguła A., Konior W., 2011; 
Ryguła A., Loga W., Brzozowski K., 2015] are increasingly used to measure passenger flows  
in public transport.

The measurement of the bus occupancy is usually performed together with the measure-
ment of the passenger exchange rate, i.e. the number of people getting on and off at stops. 
Such a measurement can be carried out counting persons getting on and off at a bus stop and 
registering the arrival and departure time for calculating the time of passenger exchange, 
and the results obtained should be recorded in a suitably prepared form. For more lines 
and passengers, and if more accuracy is required, you can use the photographic method or 
frame-by-frame.

As a result of the measurement of the occupancy and the number of passengers getting 
on and off a mode of transportation, you can get the values of passenger flows on a given line. 
Based on the vehicle occupancy estimate (%), after taking into account the size of a bus, the 
number of people traveling there is determined.

More accurate measurements of bus stop times at bus stops are required in some cases. 
Then the exact times are measured:
– arrival of the bus;
– opening the door;
– end of passenger exchange;
– closing the door;
– moving off;
– joining the traffic.

The described measurements require proper preparation in such things as [Tracz, 1984]:
– stablishing the location of stops with the numbers of lines on which vehicles stop and 

their frequency of running;
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– establishing traffic data for a given route;
– drawing up appropriate situational plans.

In the case of analyzing the advisability and effectiveness of the introduction of priorities 
for public transport, research must be expanded and should embrace all users of the public 
transport system [Tracz, 1984].

The analysis of the results of the study of traffic conditions and the quality of passenger 
transport services is carried out using statistical methods [Tracz, 1984].

It is worth paying attention to the fact that in the public transport services there is no clear 
criteria for the classification of the quality of this service.

Analyzes of the use of public transport in Radom were made on the basis of the research 
carried out by the authors as part of the project “Analysis of traffic and commuting preferences 
in the area of ROF”, carried out as part of the project “Strategy for Urban Development of the 
Radom Function Area (ROF)” co-financed from the European Union Regional Development 
Fund and the state budget from the Operational Programme Technical Assistance 2007–2013, 
Radom June–August 2014. The aim of the project was to perform diagnostic research including: 
research into the traffic at selected points (over 100) in Radom, a vehicle occupancy survey 
and surveys generators of movement and the execution of the survey in the households of 
the inhabitants of the ROF, to determine the motivation and intensity of the movement of 
the ROF citizens and within the ROF. The article uses the results of the surveys concerning 
bus occupancy in public transport and the results of surveys in the households of the inhab-
itants of Radom – in this case, part of the survey, the so-called “journey diary”, in which the 
respondents indicated all journeys made on the weekday preceding the research indicating, 
among others, their source-goal (destination) and means of transport.

2.  Vehicle occupancy surveys in public transport at selected 
final stops in Radom

There were 25 bus lines in Radom in 2014.1 The lines operating within the city are divided 
into four categories: priority, basic, complementary and marginal lines. The priority lines 
include two lines: 7 (connecting the Michałów estate located northwards with the “Południe” 
estate) and 9 (running from the north-eastern Gołębiów I estate to the Prędocinek estate 
located in the south), operating at peak times with a frequency of not less than 10 minutes. 
These lines run through the city centre and close to the railway and bus junctions, providing 
access to the four largest housing estates. The second group of the lines are basic lines (12 
lines) running at their peak frequency every 15 minutes. The remaining lines are designed 
to complement the transport needs of people moving around in Radom. Their frequency at 
the rush hour is more than 20 minutes. The operators used 186 buses to service the public 

1 The same number of lines operates in 2018.
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transport lines in Radom. Buses in the public transport in Radom transport about 40 million 
passengers per year.

An analysis of the routes of individual public transport lines in Radom was carried out, 
before starting the survey on selected public transport stops. The purpose of this analysis was 
to indicate the end stops at which surveys will be carried out with public transport drivers 
in Radom, so that each bus line will be tested in each direction of travel. 15 measurement 
points were chosen (Figure 1), in which questionnaire surveys with drivers were carried out.

Figure 1.  Location of measurement points for questionnaire surveys with drivers  
at end stops in Radom

Source: Own study based on the scheme of the public transport network in Radom taken from the website of MZDiK in Radom. 
Retrieved from: http://www.mzdik.radom.pl/index.php?id=193 [accessed: 6.6.2014].

The survey research was carried out on June 4, 2014. The interviewers collected informa-
tion from the drivers about inflows in the means of transport of individual bus lines at certain 
times. The driver registered the occupancy of the means of transport in previously prepared 
forms during the journey at each stop. The form contained information on the estimated 
occupancy rating (%) of the means of transport on the line operated by a given driver during 
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the working day. It should be emphasized that in the literature one has not found publications 
that would present a method of measuring the occupancy in means of urban transport by 
conducting a survey with the drivers of these means of transport.

The results of the survey on a given route and at particular stops of a given line are presented 
in Tables 1–2. The analyzed data sets for each line were the average bus occupancy and average 
number of passengers on the bus on a given route (as the average at individual stops) and the 
average bus occupancy and average number of passengers on the bus at the bus stop (as the 
average from individual buses). Figures 2–5 present examples of the average occupancy on 
a given route and the average occupancy at individual stops on two lines (numbers 7 and 11).2

The average daily vehicle occupancy indicator in the public transport in Radom, both in the 
aspect of inflating on particular routes of the line (Table 1) and at individual stops (Table 2) 
ranges from 19.8% to 59% and the mean is about 41% while the median is 40.3 in the aspect of 
inflating on particular routes of the line and 41.7 at individual stops. The remaining statistical 
measures are identical (0.1 percentage point difference) and amount to: SD = 8.4, Q1 = 35.1, 
Q3 = 46.8, although the occupancy at stops for individual lines shows a slightly higher vari-
ation (measured by the standard deviation and coefficient of variation) than the occupancy 
on the routes of the line. Only in 4 cases (on the 47 lines considered) the occupancy exceeds 
50% (7b, 12a, 18 and 24a), and in 5 it does not exceed 30% (2a, 2b, 5b, 19a, 19b).

2.1. Vehicle occupancy surveys on the routes of individual lines

The highest occupancy occurs on the lines No. 7b and 24a, with the median for the line 7a 
being slightly (0.8 percentage points) higher than the average, and in the case of the 24a line 
6 percentage points lower and 50%. For line 7b, for 75% of the rates the average occupancy is 
not less than 50.6% and the maximum 86.8%; the average number of passengers is 81.6 with 
a nearly 30% coefficient of variation (± 23.9 passengers). For line 24a, for 75% of the rates, the 
occupancy exceeds 44.7% and the maximum 100%, which means that the whole bus took the 
maximum number of passengers throughout the route. The average number of passengers is 
62 with the coefficient of variation equal to 36.7% (± 22.8 passengers). The difference in the 
average number of passengers does not result from a significant difference in the occupancy 
but from the average capacity of buses (139 for lines 7b and 115 for lines 24a, for this line 
the largest and smallest occupancy “implemented” was a bus with a nominal capacity of 100 
people). Please note that the average nominal capacity of public transport buses in Radom is 
109, minimum 86, maximum 151. The 12a line has the average occupancy of 52%, the average 

2 The data from the tables and drawings do not allow for a full analysis, in particular of individual routes or 
stops in a timely manner. For this it is necessary to analyze the occupancy at individual stops for individual routes. 
However, the data for one line takes as much space as tables 1 and 2 together. Therefore, it was decided to “com-
press the data” from a given line/line stop to the average value, i.e. the average occupancy in the route, the average 
occupancy at the stop of the given line and, respectively, the average number of passengers. For the average sets, the 
basic statistical parameters given in the tables were calculated. Unfortunately, the results obtained in the aspect of 
passenger exchange at stops did not allow analysing this issue.
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of 79 passengers and the average bus capacity of 151 and line 18 (a circular line) for which 
the respective values   are 52%, 50.8 and 99.6.

There are significant differences between lines 7a and 7b and 24a and 24b. On line 7a 
(following the same route but in the opposite direction of every 7b), the occupancy level was 
much lower and amounted to 45.1% with the maximum of 57.9% (only 25% of the trips had 
the occupancy of at least 50%), and the average number of travelers was 66.7 (± 12.5 passen-
gers). The average nominal capacity was 147.3. For line 24b the average occupancy was 38.5%. 
(minimum 23.7%, maximum 60.7%), the average number of passengers 40.7 (± 11.3 passen-
gers) and the average nominal capacity 107.9 (i.e. lower than for 24a). Only for these two lines 
we can see such significant differences between the “there” and “back” routes, and for almost 
all the measured parameters. For the remaining lines, these differences are much smaller or 
insignificant and concern only some parameters (the variation coefficient for lines 14, 15, 26, 
minimum occupancy for lines 13, 14, 26, Q1 for lines 10 and 26, maximum occupancy for 
lines 5, the coefficient of variation for the number of passengers for lines 14, 15, 26). For 11 
lines (out of 47), the average occupancy range is not less than 60 pp, and for 28 the median is 
larger than the mean value (in one case it is equal to the mean value).

The lines number 7 and 9 are priority lines. For lines 9a and 9b, the average occupancy 
is slightly higher than 47% with a range from 20% to 80%, the average number of passengers 
is 53.4 and 54.9, respectively, and the capacities 113 and 116.4, respectively. The differences 
between lines 9a and 9b are small, in contrast to lines 7a and 7b.

Table 1. The vehicle occupancy indicator on the routes of individual lines*

NL P MBC SD CV Me Min Q1 Q3 Max MC SD CV NC MBN

1a Południe 43.8 7.1 16.2 44.3 27.3 38.9 49.6 57.3 43.8 7.1 16.2 40 100.0

1b Gołębiów 47.3 11.0 23.2 47.8 28.3 37.0 56.1 71.3 47.3 11.0 23.2 41 100.0

2a Zamłynie 28.7 12.4 43.3 25.3 14.3 19.0 34.9 57.5 29.1 12.6 43.2 29 101.6

2b Idalin 26.1 10.4 39.8 24.2 11.9 18.5 31.0 59.0 26.4 10.9 41.3 30 100.7

3a Michałów 43.5 13.4 30.9 40.4 20.6 34.0 48.8 80.6 37.5 11.3 30.1 37 86.6

3b Idalin 49.5 12.9 26.0 50.0 20.4 39.8 58.5 73.3 46.7 12.9 27.6 37 94.6

4a Prędocinek 37.2 10.7 28.8 36.7 18.8 29.5 44.1 66.7 48.2 15.3 31.7 36 128.9

4b Firlej Cmentarz 34.4 8.1 23.7 34.6 19.2 29.2 38.3 54.2 44.6 12.0 26.9 41 129.3

5a Sadków/Lotnisko 33.3 13.4 40.2 32.4 13.8 22.3 39.6 83.6 31.6 12.7 40.2 42 95.0

5b Pruszaków/Młodocin 27.8 12.6 45.4 26.7 9.6 18.9 33.5 55.9 26.4 12.0 45.4 37 95.0

6a Prędocinek 40.8 10.1 24.7 42.1 22.9 36.8 47.1 59.3 38.7 9.5 24.7 25 95.0

6b Milejowice 44.0 8.5 19.2 43.7 26.3 40.3 49.3 58.3 41.8 8.0 19.2 29 95.0

7a Południe 45.1 6.4 14.2 45.2 28.6 41.3 50.0 57.9 66.7 12.5 18.8 75 147.3

7b Michałów 58.9 13.7 23.2 59.8 23.2 50.6 67.5 86.8 81.6 23.9 29.3 66 139.1

8a Wośniki 43.4 8.7 20.0 42.8 23.6 37.9 50.8 56.0 43.4 8.7 20.0 17 100.0

8b Kierzków 44.1 8.5 19.3 46.9 21.5 40.6 49.6 53.5 44.1 8.5 19.3 15 100.0

9a Gołębiów 47.3 15.3 32.3 45.8 20.0 34.4 61.3 80.0 53.4 19.1 35.7 74 113.0

9b Prędocinek 47.1 11.8 25.1 48.1 19.7 37.8 55.0 74.4 54.9 14.8 26.9 73 116.4
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NL P MBC SD CV Me Min Q1 Q3 Max MC SD CV NC MBN

10a Wacyn 39.6 10.3 26.0 39.0 24.5 30.7 46.0 65.5 38.5 9.9 25.6 20 97.5

10b Gołębiów/Rodziny 
Ziętalów 44.5 10.9 24.5 42.5 28.8 39.6 48.3 70.0 41.8 9.6 23.0 9 94.6

11a Idalin 36.4 13.7 37.5 33.3 14.2 24.5 46.6 63.5 35.0 12.2 34.9 36 97.2

11b Gołębiów/
Paderewskiego 35.5 11.6 32.8 33.6 19.5 26.4 42.7 61.8 34.0 11.0 32.2 33 96.5

12a Południe 52.3 5.8 11.0 52.6 38.0 49.8 55.9 65.2 79.2 12.8 16.1 27 151.0

12b Wincentów 49.6 3.8 7.6 50.3 40.3 47.0 52.3 54.8 73.9 10.2 13.8 29 148.8

13a Józefów Szpital 46.5 11.8 25.4 46.0 28.4 37.5 52.2 75.6 50.7 23.2 45.8 36 107.6

13b Wośniki Szkoła 48.1 13.0 27.0 47.6 16.7 41.2 54.2 89.6 53.4 21.6 40.5 28 110.2

14a Sadków/Lotnisko 35.9 14.5 40.5 35.5 8.0 23.9 45.0 74.4 33.9 15.1 44.7 34 93.8

14b Południe 39.6 8.4 21.1 41.1 20.8 34.9 45.8 56.6 38.1 9.7 25.5 34 95.3

15a Kaptur 46.1 19.1 41.5 42.0 15.0 30.0 65.0 81.4 40.7 18.0 44.3 37 87.6

15b Janiszpol 48.8 14.4 29.6 50.0 20.0 40.0 60.0 75.0 42.1 13.6 32.2 33 86.1

16a Gołębiów II/
Sempołowskiej 48.4 9.9 20.5 48.4 30.0 41.8 56.4 68.2 48.4 9.9 20.5 18 100.0

16b Wośniki 46.4 8.9 19.2 42.5 34.8 40.1 54.4 62.7 46.4 8.9 19.2 14 100.0

17a Potkanów/Salowa 43.3 15.2 35.1 43.2 10.9 34.5 51.4 71.2 63.7 26.0 40.7 41 145.5

17b Gołębiów/Zubrzyckiego 45.8 16.7 36.5 45.2 7.5 35.2 51.4 84.3 68.6 28.7 41.8 37 148.9

18 Dworzec PKP** 52.0 12.0 23.1 54.2 20.3 44.6 61.4 70.6 50.8 11.0 21.6 28 99.6

19a Obozisko 21.6 9.8 45.3 26.0 2.3 13.2 29.6 35.5 22.9 10.4 45.3 22 106.0

19b Malenice 19.8 9.4 47.5 18.8 4.7 14.8 26.7 44.9 21.0 10.0 47.5 19 106.0

21a Prędocinek 34.7 6.0 17.3 35.2 19.7 31.9 38.1 47.1 37.5 7.2 19.2 21 107.9

21b Wólka Klwatecka 36.8 7.2 19.5 39.0 22.3 33.0 41.3 46.7 41.0 9.1 22.1 19 111.3

23a Józefów Szpital 30.1 16.2 53.6 24.6 5.4 17.0 41.4 65.6 33.4 16.6 49.7 37 117.0

23b Prędocinek 34.2 16.8 49.1 30.8 11.8 21.8 44.7 72.8 41.0 20.5 49.9 24 124.1

24a Michałów 56.0 22.1 39.5 50.0 19.5 44.7 71.0 100.0 62.0 22.8 36.7 11 115.0

24b Małęczyn Nowy 38.5 10.4 27.2 36.5 23.7 29.8 45.1 60.7 40.7 11.3 27.7 12 107.9

25a Prędocinek 34.9 8.3 23.8 33.3 20.2 29.0 42.6 48.6 42.5 10.6 24.9 23 121.5

25b Potkanów/Żelazna 33.8 8.4 24.8 33.2 16.5 29.1 37.4 47.6 32.0 17.9 55.9 21 122.4

26a Myśliszewice 39.5 17.8 45.1 41.1 8.1 24.8 53.0 71.9 38.0 17.1 45.1 23 96.0

26b Janiszew 44.1 13.1 29.6 43.4 25.6 33.4 52.9 67.8 42.4 12.5 29.6 23 96.0

Mean 41.0 11.5 29.3 40.3 19.7 33.0 48.5 65.6 44.7 13.6 31.8 31.8 109.1

Min 19.8 3.8 7.6 18.8 2.3 13.2 26.7 35.5 21.0 7.1 13.8 9.0 86.1

Max 58.9 22.1 53.6 59.8 40.3 50.6 71.0 100.0 81.6 28.7 55.9 75.0 151.0

NL – line number; P – the final bus stop (identifies the direction of bus traffic on the line); MBC – average daily vehicle occupancy 
indicator [%]; SD – standard deviation [percentage point]; CV – coefficient of variation [%]; Me – median [%]; Q1 – first quartile 
[%]; Q3 – third quartile [%]; MC – average daily number of passengers on the bus on each line [number of people]; NC – Number 
of trips (for which the measurement data was available, for some of the trips there was no full data e.g. due to a bus failure or refusal 
to complete the questionnaire by the bus driver); MBN – average nominal vehicle capacity [number of people].
* the set examined was a set of average bus occupancy (in percent) on the routes of individual lines.
** the 18 line is a line that goes in a circular manner.
Source: Own material.
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Some of the smallest differences between the “there” and “back” routes are observed for 
lines 19a and 19b and 2a and 2b, for which we observe the lowest average occupancy. For 
line 19a 21.6% (± 9.8 pp) and for line 19b 19.8% (± 9.4 pp) with the coefficient of volatility 
exceeding 45%. The average daily number of passengers on the bus was 22.9 persons for lines 
19a and 21 for the 19b line with the average bus capacity 106. Also for line 2 there was a low 
level of average occupancy of 2a line – 28.7% (± 12.4 pp, CV = 43.3%), for line 2b – 26.1% 
(± 10.4 pp, CV = 39.8%) with the average number of passengers 29.1 (CV = 43.2%) and 26.4, 
respectively. (CV = 41.3%) and the average bus capacities of 101.6 and 100.7.

Figures 2 and 3 present examples of the average bus occupancy schedules for individual 
routes of lines 7 and 11. These charts show the variation of average occupancy rates at indi-
vidual line routes, which together with the average occupancy of a given line at the stops give 
a fuller picture of the variability of occupancy (Fig. 4 and 5).3 Line 7b has the largest average 
occupancy of all the lines, however, compared to line 7a it has much greater variability of 
individual routes (the difference in stretch marks is almost 31% with the standard deviation 
over 7 pp: Table 1). Particularly large variations can be observed in the morning trips. Bus 
line 7b is the main transport line to the railway and bus stations and the city centre for people 
living in the South. Line 11 belongs to the line with a lower vehicle occupancy (below the aver-
age, at the level of 35.5%) despite a relatively small capacity of buses serving it (about 97). It is 
also a line for which there are no significant differences between the “there” and “back” rates.

Figure 2. Average occupancy of buses on individual line routes: a – No. 7a, b – No. 7b

0%

10%

20%

30%

40%

50%

60%

70%

06
:2

7
06

:5
6

07
:1

9
07

:3
9

07
:5

9
08

:2
0

08
:3

8
08

:5
8

09
:1

8
09

:3
8

09
:5

8
10

:1
8

10
:3

8
10

:5
8

11
:1

8
11

:3
8

11
:5

8
12

:1
8

12
:3

8
12

:5
8

13
:1

8
13

:3
8

13
:5

8
14

:1
9

14
:4

0
15

:0
0

15
:2

0
15

:4
0

16
:0

0
16

:2
0

16
:4

0
17

:0
0

17
:1

7
17

:3
5

17
:5

5
18

:1
5

18
:3

5
19

:0
3

a

3 Although further, due to the medium operation and the lack of information and bus capacity on the route, 
they do not give a full picture of the variability of capacity during the bus’s trip. They also do not provide informa-
tion on the exchange of passengers, and therefore the number of passengers transported.
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Source: Own material.

Figure 3. Average occupancy of buses on individual line routes: a – No. 11a, b – No. 11b
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2.2. Vehicle occupancy indicator at the bus stops of individual lines

Table 2. Bus occupancy at the bus stops of individual lines*

NL P MBP SD CV Me Min Q1 Q3 Max MP SD CV NS MBN

1a Południe 43.8 13.3 30.2 46.0 22.4 30.1 56.3 60.4 43.8 13.3 30.2 22 100.0

1b Gołębiów 47.3 9.6 20.2 45.9 32.8 39.4 56.9 61.1 47.3 9.5 20.1 23 100.0

2a Zamłynie 28.7 5.9 20.7 30.7 20.3 21.8 34.1 36.6 29.1 6.0 20.5 20 101.6

2b Idalin 26.1 5.6 21.3 28.4 13.1 22.2 30.3 33.9 26.4 5.7 21.4 21 100.7

3a Michałów 43.0 9.8 22.9 43.5 25.3 39.8 51.4 56.1 37.2 8.4 22.7 26 86.6

3b Idalin 49.5 15.6 31.6 52.6 18.2 48.5 63.3 65.5 46.7 14.7 31.6 24 94.6

4a Prędocinek 37.2 17.6 47.4 38.9 10.7 25.2 56.0 61.9 48.2 22.8 47.3 24 128.9

4b Firlej Cmentarz 34.4 17.3 50.5 33.8 9.6 17.2 49.0 59.3 44.6 22.4 50.3 24 129.3

5a Sadków/Lotnisko 33.8 9.2 27.1 35.5 15.4 27.2 38.2 48.9 32.1 8.7 27.1 28 95.0

5b Pruszaków/Młodocin 27.3 7.5 27.4 25.4 16.2 20.8 33.7 39.3 25.9 7.1 27.4 27 95.0

6a Prędocinek 40.8 19.1 47.0 44.4 10.0 23.5 58.8 63.6 38.7 18.2 47.0 28 95.0

6b Milejowice 44.0 20.1 45.8 43.8 14.0 22.8 58.5 69.3 41.8 19.1 45.8 30 95.0

7a Południe 45.0 11.7 26.1 48.4 27.2 33.5 57.1 60.1 66.5 17.3 26.1 21 147.3

7b Michałów 59.0 8.5 14.4 60.8 39.2 56.9 62.5 68.5 81.6 11.9 14.6 22 139.1

8a Wośniki 43.1 14.0 32.6 41.3 27.1 28.5 60.0 64.1 43.0 14.1 32.8 25 100.0

8b Kierzków 44.1 15.6 35.4 44.3 24.3 28.9 60.8 66.3 44.1 15.6 35.4 26 100.0

9a Gołębiów 47.3 8.7 18.5 44.3 34.1 42.4 56.8 58.8 53.4 9.7 18.1 15 113.0

9b Prędocinek 47.1 11.1 23.5 45.4 32.1 38.1 57.1 61.9 54.9 12.8 23.3 16 116.4

10a Wacyn 39.6 8.5 21.5 40.9 22.9 34.8 46.8 50.8 38.5 8.3 21.7 22 97.5

10b Gołębiów/Rodziny 
Ziętalów 44.5 7.2 16.1 42.2 33.3 40.0 53.3 54.4 41.8 6.8 16.4 24 94.6

11a Idalin 36.4 10.7 29.3 40.4 23.3 23.9 45.7 51.0 35.0 10.2 29.1 24 97.2

11b Gołębiów/
Paderewskiego 35.5 9.9 28.0 39.2 21.2 25.7 43.9 47.0 34.0 9.6 28.3 22 96.5

12a Południe 52.8 10.0 18.9 53.5 36.7 43.1 62.3 65.9 80.0 15.0 18.8 32 151.0

12b Wincentów 50.3 11.3 22.4 54.1 29.1 39.4 60.9 64.0 74.8 16.5 22.1 32 148.8

13a Józefów Szpital 46.4 8.2 17.7 46.5 34.5 39.0 55.6 57.4 50.4 8.9 17.6 27 107.6

13b Wośniki Szkoła 47.8 9.9 20.8 45.6 32.7 37.4 56.1 61.1 53.3 11.1 20.9 25 110.2

14a Sadków/Lotnisko 35.5 10.1 28.3 30.0 13.1 29.5 43.5 53.2 33.6 9.6 28.6 32 93.8

14b Południe 37.3 7.3 19.6 36.8 24.0 33.7 43.0 48.8 35.8 7.0 19.5 32 95.3

15a Kaptur 46.1 4.2 9.1 49.1 38.7 40.9 50.1 50.1 40.7 3.6 8.9 21 87.6

15b Janiszpol 48.8 1.1 2.4 48.0 47.7 47.7 50.2 50.2 42.1 1.0 2.4 20 86.1

16a Gołębiów II/
Sempołowskiej 48.4 9.6 19.8 50.0 32.2 41.1 57.2 61.7 48.4 9.6 19.8 22 100.0

16b Wośniki 46.4 7.3 15.7 46.4 36.1 41.1 53.1 57.1 46.4 7.3 15.7 22 100.0

17a Potkanów/Salowa 43.3 10.3 23.7 46.3 5.0 35.2 51.2 53.3 63.7 15.1 23.7 30 145.5

17b Gołębiów/Zubrzyckiego 45.8 6.6 14.5 46.9 34.4 37.8 51.8 52.4 68.6 9.7 14.1 28 148.9

18 Dworzec PKP** 49.4 15.2 30.7 56.4 18.6 39.1 60.4 70.7 48.2 15.1 31.2 35 99.6

19a Obozisko 21.6 5.0 23.2 21.9 10.5 20.5 25.4 29.1 22.9 5.3 23.2 15 106.0
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NL P MBP SD CV Me Min Q1 Q3 Max MP SD CV NS MBN

19b Malenice 19.8 4.5 22.9 21.6 9.1 18.2 23.2 24.5 21.0 4.9 23.3 16 106.0

21a Prędocinek 34.7 17.6 50.9 40.5 11.9 18.2 51.4 59.0 37.5 19.1 50.8 31 107.9

21b Wólka Klwatecka 36.8 18.2 49.5 36.3 8.9 24.1 54.2 64.2 41.0 20.3 49.6 30 111.3

23a Józefów Szpital 30.1 8.5 28.2 31.0 17.8 22.5 37.8 41.4 33.4 9.0 26.8 25 117.0

23b Prędocinek 34.2 7.1 20.8 37.1 17.6 30.0 40.2 41.5 41.0 8.2 19.9 25 124.1

24a Michałów 54.9 6.1 11.1 57.0 39.0 52.9 59.1 63.2 62.1 7.6 12.2 30 115.0

24b Małęczyn Nowy 37.0 8.1 21.8 38.3 24.3 33.3 45.0 46.7 39.3 9.0 22.8 29 107.9

25a Prędocinek 31.6 16.5 52.1 29.6 5.0 19.3 49.8 53.7 38.4 20.0 52.2 25 121.5

25b Potkanów/Żelazna 31.0 17.3 55.8 26.2 12.9 15.7 45.2 58.6 30.2 15.6 51.7 23 122.4

26a Myśliszewice 39.5 11.5 29.2 43.7 25.0 28.6 49.2 56.7 38.0 11.1 29.2 27 96.0

26b Janiszew 43.1 10.7 24.8 51.7 26.4 35.2 52.3 53.3 41.4 10.3 24.8 27 96.0

Mean 40.6 10.6 27.1 41.7 23.1 32.2 50.2 54.8 44.4 11.5 27.0 25.0 109.1

Min 19.8 1.1 2.4 21.6 5.0 15.7 23.2 24.5 21.0 1.0 2.4 15.0 86.1

Max 59.0 20.1 55.8 60.8 47.7 56.9 63.3 70.7 81.6 22.8 52.2 35.0 151.0

NL – line number; P – the final bus stop (identifies the direction of the bus traffic on the line); MBP – the average daily vehicle 
occupancy indicator at the bus stop of each bus line [%]; SD – standard deviation [percentage point]; CV – coefficient of variation 
[%]; Me – median [%]; Q1 – first quartile [%]; Q3 – third quartile [%]; MP – the average daily number of passengers at bus stops 
on each bus line [number of people]; NS – Number of stops (it is the maximum number of line stops, for some routes it may 
be smaller – shortened/extended route, exit to the base, departure from the base); MBN – the average nominal vehicle capacity 
[number of people].
* the set checked was a set of the average bus occupancy (in percent) of the lines at individual bus stops.
** the 18 line is a line that goes in a circular manner.
Source: Own material.

Reference should be made to the average vehicle occupancy per line route, when we ana-
lyse the average bus occupancy at individual bus stops of each line (Table 1). It is obvious that 
the average capacity of buses in Tab. 1 and 2 are identical, also the average bus occupancy for 
individual lines in these tables (MBP and MBC columns, respectively) show the differences 
that can be considered insignificant (in 6 cases it exceeds 1 pp, including 4 cases 2 pp, the 
biggest difference for the line 25a is 3.3 pp). This is due to the differences in the number of 
stops (route length) on individual line routes. Also the differences in the average number of 
passengers are not significant (columns MC and MP, the largest for lines 25a, 25b, 18, 14b –4.1, 
1.8, 1.6 and 2.3, respectively). However, the differences are important in the case of position 
statistics and measures of dispersion.

Among the four lines in which the occupancy exceeds 50%, three are the same lines as 
in the case of the occupancy on the routes – No. 7b, 12a and 24a, additionally on line 12b 
the level of 50% has also been exceeded (in Table 1 this value is 49, 6%). For line No. 18, the 
occupancy is 49.4% (in Table 2–52%). In the case of line No. 12, the differences between lines 
12a and 12b are small, only the larger differences are: the minimum occupancy – 36.7% and 
29.1%, respectively; Q1–43.9% and 39.4% and the number of passengers – 80 and 74.8). Sim-
ilarly, as before, the differences between lines 7a and 7b and 24a and 24b are very clear and 
these are basically the only lines for which significant differences are observed (only for lines 
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No.3 and 5 a difference of 6.5 pp of the average occupancy and 9.6 pp maximum occupancy 
on the buses can be considered as significant).

The largest average occupancy of the buses at individual stops of a given line was the 
highest on the route of line No. 7b and amounted to 59%. The minimum average occupancy 
at stops during the day on this line was 39.2%, the median 60.8% and the maximum 68.5% 
(in Table 1 it was 23.2% and 86.8%, respectively) and the coefficient of variation 14.4%. The 
occupancy of the buses at stops of this line within a day differed on average by 8.5 percentage 
points from the average bus occupancy at individual stops within 24 hours and 75% of buses 
operated with the average occupancy of at least 56.9%. Buses transported on average 82 people 
(in table 2 this value is 81.6).

A much lower level of the average occupancy at stops was on line No. 7a. The average 
daily occupancy at bus stops was 45%, and the average number of people traveling on the 
bus at individual stops was 67. The maximum average occupancy per day was 60.1%, and the 
minimum 27.2%.

The second largest level of the average bus occupancy at individual stops was recorded 
on line No. 24a equal to 54.9%, with the minimum average bus occupancy equal to 39% and 
the maximum of 63.2%, and the coefficient of variation 11.1%. At least half of the buses at 
individual stops of line 24a were filled in 57% and 75% at least in 52.9%. The average daily 
number of passengers on the bus at the stop of this line was 62 people with the average nom-
inal vehicle capacity of 115 people. It is significant that for line 24b (the opposite direction 
to 24a) the average daily occupancy at stops was lower by as much as 17.9 pp (34.2%) and the 
number of passengers by nearly 23 people (39.3).

The smallest average level of bus occupancy at individual stops was recorded on the routes 
of lines 19b – 19.8% and 19a – 21.6%. Comparing the data from Tab. 2 and Tab. 1 it is noted 
that a significant difference in the value of the parameters occurs for the coefficient of varia-
tion for both the occupancy and the number of passengers – for bus occupancy at stops it is 
twice less than for bus occupancy for routes. The same situation occurs for lines No. 2a and 
2b (only the average bus occupancy for these lines is less than 30%).

Figure 4 presents the data on the average bus occupancy at individual stops of the No. 7 
line. The chart clearly shows a smaller variation in the case of line No. 7b, which is practically 
on a constant level and amounts to 60%, which increases slightly for stops in the city centre 
(including the railway station) and visibly falls for the three final stops at the Michałów estate 
(one of the largest residential areas of Radom and having a significant number of alternative 
connections, including those running along the same route – from the Chrobrego / Mierze-
jewskiego stop). In the case of line 7a, the variation is very clear and the occupancy increases 
significantly in the middle part of the line running through the broad centre of Radom. It 
is probably important to note that the Chrobrego/Czysta stop is located at the largest shop-
ping centre in Radom, and the Wierzbicka/Czarnoleska stop is a “node” stop located by the 
branching of the access roads to two parts of the South estate (significantly apart from each 
other, more than a dozen thousand residents live in each of them).
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Figure 4. Average occupancy of buses at individual bus stops: a – No. 7a, b – No. 7b
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Source: Own material.

The average occupancy of public transport buses at individual stops of lines No. 11a and 
11b is shown in Figure 5. As in the case of Fig. 3, it can be assumed that the distribution of 
occupancy is identical.



Marzenna Dębowska-Mróz, Ewa Ferensztajn-Galardos, Renata Krajewska, Andrzej Rogowski  108

Figure 5. Average occupancy of buses at individual bus stops: a – No. 11a, b – No. 11b

0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%

Ida
lin

Mazo
wiec

ka
 / L

as
ko

wa

Prz
eja

zd
 / I

da
liń

sk
a

Sło
wac

kie
go

 / I
da

liń
sk

a

Grze
czn

aro
wsk

ieg
o /

 Gale
ria

 Fe
nik

s

Grze
czn

aro
wsk

ieg
o /

 Św
ier

ko
wa

Grze
czn

aro
wsk

ieg
o /

 Osie
dlo

wa

Grze
czn

aro
wsk

ieg
o /

 Śl
ąs

ka
Dworz

ec
 PK

P

Po
nia

tow
sk

ieg
o /

 Dworz
ec

 PK
P

19
05

 Ro
ku

 / K
oś

ciu
szk

i

Mari
ac

ka
 / S

ed
lak

a

Lim
an

ow
sk

ieg
o /

 W
ało

wa

Mire
ck

ieg
o /

 Re
ja

Sz
ary

ch
 Sz

ere
gó

w / W
ern

era

Sz
ary

ch
 Sz

ere
gó

w / W
ars

zaw
sk

a (
NŻ

)

11
 Li

sto
pa

da
 / S

tar
ow

ols
ka

Ch
rob

reg
o /

 M
ier

zej
ew

sk
ieg

o

Ra
pa

ck
ieg

o /
 Ch

rob
reg

o

Os. 
Gołę

bió
w II 

/ S
em

po
łow

sk
iej

Pa
de

rew
sk

ieg
o /

 Se
mpo

łow
sk

iej

Os. 
Gołę

bió
w II 

/ P
ad

ere
wsk

ieg
o

a

0%

10%

20%

30%

40%

50%

60%

Os. 
Gołę

bió
w II 

/ P
ad

ere
wsk

ieg
o

Pa
de

rew
sk

ieg
o /

 Se
mpo

łow
sk

iej

Os. 
Gołę

bió
w II 

/ S
em

po
łow

sk
iej

Ra
pa

ck
ieg

o /
 Se

mpo
łow

sk
iej

Ch
rob

reg
o /

 Ra
pa

ck
ieg

o

Ch
rob

reg
o /

 M
ier

zej
ew

sk
ieg

o

11
 Li

sto
pa

da
 / S

tar
ow

ols
ka

Sz
ary

ch
 Sz

ere
gó

w / W
ars

zaw
sk

a (
NŻ

)

Sz
ary

ch
 Sz

ere
gó

w / W
ern

era

Mire
ck

ieg
o /

 W
ern

era

Lim
an

ow
sk

ieg
o /

 W
ało

wa

Mari
ac

ka
 / S

ed
lak

a

19
05

 Ro
ku

 / K
oś

ciu
szk

i
Dworz

ec
 PK

P

Po
nia

tow
sk

ieg
o /

 Dworz
ec

 PK
P

Grze
czn

aro
wsk

ieg
o /

 Śl
ąs

ka

Grze
czn

aro
wsk

ieg
o /

 Ja
na

 Pa
wła 

II (
NŻ

)

Grze
czn

aro
wsk

ieg
o /

 Osie
dlo

wa

Grze
czn

aro
wsk

ieg
o /

 Św
ier

ko
wa

Sło
wac

kie
go

 /G
rze

czn
aro

wsk
ieg

o (
NŻ

)

Sło
wac

kie
go

 / I
da

liń
sk

a

Prz
eja

zd
 / I

da
liń

sk
a

Mazo
wiec

ka
 / L

as
ko

wa
Ida

lin

b

Source: Own material.

3.  The use of means of public transport by the inhabitants 
of Radom based on the surveys in households

A survey was conducted among households in Radom as part of the project [Ciszewski T., 
et al., 2014], which was aimed at obtaining information on the mobility of the inhabitants of 
Radom and the surrounding area. The respondents indicated all journeys made on the working 
day preceding the day of the survey, in the so-called “travel diary”. The study involved people 
over 12 years of age. The surveys were conducted in 1747 households in Radom (out of 70 615 
existing), receiving answers from 2913 respondents (1635 women and 1278 men). Drawing 
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of proportional layered households (the layer was made up of households with 1, 2, 3, 4, 5+ 
household members). There were 186,987 people over the age of 13 (99,822 women, 87,005 
men) in Radom (according to the database of the Universal Electronic System of Population 
Register (PESEL)). The surveyed households were inhabited by a total of 5,187 people, of 
which 46.53% were men, and 53.47% were women.

A resident of Radom most often traveled by car as a driver, on foot and by public trans-
port. Estimated on the basis of the surveys, the average mobility of Radom’s residents over 
13 years old was at the level of 2.782 trips made by one person during the day and the total 
number of journeys amounted to 520.2 thousand. These values in the case of public transport 
are respectively 0.659 and 123.3 thousand (Table 3).

About 25% of Radom’s residents use public transport (Table 3), with very big differences 
due to the gender and age of the inhabitants. A definitely higher percentage of women use 
public transport than men (a difference of over 14 pp) in each age category. A particularly 
large difference occurs in the category of 45–

59 years (nearly 25 pp) and 13–17 years (nearly 21 pp). While it could have been expected 
that there would be a high rate of travel made by public transport among young people, the fact 
that only 13% of men aged 45–59 use public transport is a surprise. The consequence of this 
is that the average daily number of trips by public transport carried out by a female resident 
of Radom is 0.812 and by a male inhabitant is 0.483; women make 81 thousand daily trips 
and men 42 thousand.4 The survey included complex journeys, i.e. carried out with at least 
two means of transport.5 In the case of public transport, the percentage of composite trips 
amounted to 34.9%. Let us note that the highest was in the group of people aged 45–59, both 
among men and women. It draws attention to the fact that it was the lowest among women aged 
13–17 years, at the same time in this group is the highest proportion using public transport.

Table 3.  The percentage of the respondents [%] traveling by public transport based  
on real journeys

Women Men Women+Men

13–17 18–44 45–59 60+ Together 13–17 18–44 45–59 60+ Together 13–17 18–44 45–59 60+ Together

1 59.38 29.67 37.60 37.68 34.76 38.57 20.06 12.92 23.95 20.36 48.51 25.17 27.49 32.35 28.44

2 1.234 0.660 0.865 0.906 0.812 0.771 0.496 0.324 0.540 0.483 0.997 0.577 0.615 0.763 0.659

3 5969 26867 19972 28399 81207 3937 20888 6387 10837 42049 9907 47755 26358 39235 123256

4 20.25 32.48 40.41 33.60 33.92 29.63 33.83 51.14 36.62 36.79 23.98 33.07 43.01 34.43 34.90

1 – percentage of the respondents who travel by public transport based on real travel [%];
2 – average daily number of journeys made by public transport of an inhabitant of Radom [number of trips/person];
3 – estimated daily number of journeys made by public transport;
4 – percentage of journeys made by public transport as part of a combined journey (at least two means of transport).
Source: Own material.

4 It is almost twice as much, although the ratio of the average daily number of trips made respectively by women 
and men is 1.68 – this is due to the fact that there are nearly 13,000. more women than men.

5 The walk was treated as a ‘transport’. The trip is one journey in the statistics, although when determining the 
number of journeys, the given means of transport was included in the journey for each of the used means of transport.
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Travel motivations of the residents of Radom in the questionnaire studies were analysed. 
Eight source/destination motivations were distinguished:
1. House: place of residence;
2. Work: place of starting work;
3. Education: schools, colleges, place of courses, training;
4. Shopping and services: to a kiosk, shop, shopping centre;
5. Recreation and entertainment: for doing sports, to the cinema and restaurants;
6. Business matters: all trips made as part of work;
7. Offices, hospitals, clinics, banks, courts: performed not as part of work;
8. Other purposes: e.g. go to visit/to collect somebody, drive someone.

The tables present the average daily number of journeys by public transport according to 
the source of journey (Table 4) and destination (Table 5).

Table 4.  Average daily number of journeys of the inhabitants of Radom and the share of [%] 
journeys according to the beginning of the journey made by public transport based on 
real journeys

B A Share
[%] V Share

[%] V Share
[%] V Share

[%] A Share
[%] V Share

[%] V Share
[%] V Share

[%] 

Women
13–17 years

Women
18–44 years

Women
45–59 years

Women
60+ years

Men
13–17 years

Men
18–44 years

Men
45–59 years

Men
60+ years

1 0.625 50.63 0.312 47.33 0.401 46.31 0.428 47.20 0.386 50.00 0.229 46.11 0.151 46.59 0.270 50.00

2 0.000 0.00 0.112 17.03 0.181 20.94 0.017 1.87 0.000 0.00 0.053 10.78 0.077 23.86 0.030 5.63

3 0.250 20.25 0.061 9.31 0.003 0.29 0.000 0.00 0.229 29.63 0.067 13.47 0.000 0.00 0.000 0.00

4 0.141 11.39 0.068 10.30 0.115 13.27 0.152 16.80 0.043 5.56 0.030 5.99 0.015 4.55 0.061 11.27

5 0.109 8.86 0.038 5.74 0.026 2.95 0.027 2.93 0.100 12.96 0.046 9.28 0.011 3.41 0.019 3.52

6 0.000 0.00 0.014 2.18 0.015 1.77 0.000 0.00 0.000 0.00 0.003 0.60 0.000 0.00 0.004 0.70

7 0.016 1.27 0.021 3.17 0.064 7.37 0.138 15.20 0.000 0.00 0.012 2.40 0.040 12.50 0.080 14.79

8 0.094 7.59 0.033 4.95 0.061 7.08 0.145 16.00 0.014 1.85 0.056 11.38 0.029 9.09 0.076 14.08

1.234 100 0.660 100 0.865 100 0.906 100 0.771 100 0.496 100 0.324 100 0.540 100

W+M
13–17 years

W+M
18–44 years

W+M
45–59 years

W+M
60+ years

W13+
years

M 13+
years

W+M 13+ 
years

1 0.502 50.38 0.270 46.79 0.285 46.38 0.366 47.97 0.384 47.28 0.230 46.11 0.312 47.37

2 0.000 0.00 0.082 14.30 0.133 21.65 0.022 2.91 0.093 11.44 0.050 10.78 0.073 11.09

3 0.239 23.98 0.064 11.13 0.001 0.22 0.000 0.00 0.038 4.64 0.046 13.47 0.041 6.29

4 0.090 9.07 0.049 8.41 0.069 11.16 0.117 15.27 0.109 13.38 0.034 5.99 0.074 11.24

5 0.105 10.49 0.042 7.29 0.019 3.06 0.024 3.10 0.035 4.30 0.035 9.28 0.035 5.31

6 0.000 0.00 0.009 1.49 0.008 1.34 0.001 0.19 0.009 1.16 0.002 0.60 0.006 0.92

7 0.008 0.76 0.016 2.83 0.053 8.62 0.115 15.09 0.067 8.27 0.033 2.40 0.051 7.80

8 0.053 5.31 0.045 7.76 0.047 7.57 0.118 15.47 0.077 9.53 0.052 11.38 0.066 9.98

0.997 100 0.577 100 0.615 100 0.763 100 0.794 100 0.483 100 0.659 100

B – the beginning of the journey, A – average number of journeys
Source: Own material.
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A vast majority of journeys made by the residents of Radom began at their place of res-
idence (1) – 47.37%, and over 11% from the workplace (insignificant differences between 
the sexes and age groups). The significant differences between the sexes occur in the case of 
returning from shopping (4) and offices and hospitals (7) – the prevalence of women, while 
the large preponderance of men – from school (3) and recreation and entertainment (5). 
Taking into account the age groups and gender, we notice significant differences – some of them 
are natural for example: school-age people travel to school and do not go to work and do not travel 
for business purposes, on the contrary to the people of working age. It is also natural to observe 
a large share of people over 60 in returning from hospitals and outpatient clinics (7) and negli-
gible business matters (6), but it is striking to have a large share in position (8) – other purposes. 
On the basis of the research, it is also possible to analyse the destinations of Radom’s inhab-
itants in various age groups (Table 5).

Table 5.  Average daily number of journeys of the inhabitants of Radom and share of [%] 
journeys according to the destination of their journey made by public transport based 
on real journeys

D A Share
[%] V Share

[%] V Share
[%] V Share

[%] A Share
[%] V Share

[%] V Share
[%] V Share

[%] 

Women
13–17 years

Women
18–44 years

Women
45–59 years

Women
60+ years

Men
13–17 years

Men
18–44 years

Men
45–59 years

Men
60+ years

1 0.594 48.10 0.288 43.56 0.395 45.72 0.418 46.13 0.386 50.00 0.229 46.11 0.154 47.73 0.236 43.66

2 0.000 0.00 0.135 20.40 0.189 21.83 0.022 2.40 0.000 0.00 0.056 11.38 0.063 19.32 0.038 7.04

3 0.297 24.05 0.061 9.31 0.005 0.59 0.000 0.00 0.243 31.48 0.070 14.07 0.000 0.00 0.000 0.00

4 0.156 12.66 0.067 10.10 0.105 12.09 0.157 17.33 0.029 3.70 0.028 5.69 0.011 3.41 0.068 12.68

5 0.094 7.59 0.039 5.94 0.036 4.13 0.029 3.20 0.100 12.96 0.052 10.48 0.015 4.55 0.019 3.52

6 0.000 0.00 0.008 1.19 0.013 1.47 0.000 0.00 0.000 0.00 0.000 0.00 0.011 3.41 0.004 0.70

7 0.016 1.27 0.026 3.96 0.066 7.67 0.135 14.93 0.000 0.00 0.012 2.40 0.037 11.36 0.091 16.90

8 0.078 6.33 0.037 5.54 0.056 6.49 0.145 16.00 0.014 1.85 0.049 9.88 0.033 10.23 0.084 15.49

1.234 100 0.660 100 0.865 100 0.906 100 0.771 100 0.496 100 0.324 100 0.540 100

W+M
13–17 years

W+M
18–44 years

W+M
45–59 years

W+M
60+ years

W13+
years

M 13+
years

W+M 13+ 
years

1 0.487 48.86 0.258 44.68 0.284 46.21 0.347 45.45 0.368 45.33 0.223 46.09 0.300 45.59

2 0.000 0.00 0.095 16.45 0.131 21.22 0.028 3.68 0.105 12.96 0.050 10.40 0.080 12.08

3 0.269 27.00 0.066 11.39 0.003 0.45 0.000 0.00 0.041 4.99 0.048 9.94 0.044 6.68

4 0.091 9.10 0.047 8.17 0.061 9.99 0.122 16.05 0.108 13.31 0.034 6.96 0.073 11.14

5 0.097 9.73 0.046 7.93 0.026 4.23 0.025 3.29 0.038 4.66 0.039 8.02 0.038 5.80

6 0.000 0.00 0.004 0.67 0.012 1.94 0.001 0.19 0.006 0.76 0.003 0.70 0.005 0.74

7 0.008 0.76 0.019 3.28 0.053 8.56 0.118 15.48 0.069 8.51 0.035 7.27 0.053 8.09

8 0.045 4.55 0.043 7.44 0.046 7.40 0.121 15.86 0.077 9.49 0.051 10.63 0.065 9.88

0.997 100 0.577 100 0.615 100 0.763 100 0.812 100 0.483 100 0.659 100

D – destination, A – average number of journeys
Source: Own material.
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The day before the survey, the main destination of the journey by public transport of the 
inhabitants of Radom was their house – 45.59%, then it was work 12.80%. Note that these values 
differ by about 2 pp from the values in Table 4 – an important destination of travel from work 
is a different goal than home, also part of the journey to work does not take place from home.

Another motivation for the inhabitants of Radom to travel by bus was shopping and vari-
ous services, accounting for 11.14% of all the trips. Another destination: go to visit/to collect 
somebody or drive someone (8) accounted for 9.88% of all the trips, while journeys to offices 
and hospitals accounted for 8.09% of all the journeys recorded.

Table 6 contains selected destinations and their share in the number of trips by public 
transport carried out by women. In the group of women aged 18–44, only for the home-
work trips, the average daily number of trips exceeds 0.1 and the same situation occurs if we 
do not include the age. In the 13–17 age group, we have five such destinations (in total over 
76% of the journeys), for 45–59 years of age – 3 destinations (50.1%) and for over 60 years of 
age – six destinations (83.5%). Theoretically there were 64 kinds of trips. In the case of men, 
only in the 13–17 age group there was a situation where the average daily number of trips 
by public transport was not less than 0.1 trips. These were home-education, education-home 
and entertainment-home destinations, accounting for 74.1% of all the journeys. Taking into 
account the age groups but not distinguishing between sexes in the group of 13–18 years of 
age, three destinations (house-education, education-house, shopping-house, 61.5%) meet the 
condition “the average daily number of trips by public transport was not less than 0.1 trip”, 
in the 45–59 age group – two destinations (house-work, work-home, 38.4%), in the age group 
over 60 years of age – four destinations (56.2%).

Table 6.  Average daily number of journeys by public transport and their share [%] in direct trips 
made by women in individual age groups based on real journeys*

Trips 13–17 years 18–44 years 45–59 years 60+ years 13+ years

x y x y x y x y x y

1–3 Home – Education 0.297 24.1% 0.059 8.9% 0.005 0.6% 0.000 0.0% 0.040 5.1%

1–4 Home – Shopping 0.141 11.4% 0.039 5.9% 0.071 8.3% 0.126 13.9% 0.073 9.2%

3–1 Education – Home 0.250 20.3% 0.047 7.1% 0.003 0.3% 0.000 0.0% 0.032 4.1%

4–1 Shopping – Home 0.141 11.4% 0.060 9.1% 0.105 12.1% 0.138 15.2% 0.094 11.8%

5–1 Recreation – Home 0.109 8.9% 0.037 5.5% 0.020 2.4% 0.027 2.9% 0.033 4.2%

1–2 Home – Work 0.000 0.0% 0.124 18.8% 0.179 20.6% 0.022 2.4% 0.106 13.4%

2–1 Work – Home 0.000 0.0% 0.094 14.3% 0.151 17.4% 0.017 1.9% 0.084 10.6%

1–7 Home – Offices/ hospitals 0.016 1.3% 0.021 3.2% 0.056 6.5% 0.118 13.1% 0.054 6.8%

1–8 Home – Other purposes 0.078 6.3% 0.031 4.8% 0.048 5.6% 0.138 15.2% 0.064 8.1%

7–1 Offices/hospitals – Home 0.016 1.3% 0.016 2.4% 0.056 6.5% 0.109 12.0% 0.049 6.2%

8–1 Other purposes – Home 0.078 6.3% 0.026 4.0% 0.048 5.6% 0.128 14.1% 0.059 7.5%

x – average daily number of journeys, y – travel share in the journeys in a given age group
* Consider only these trips in which even in one group the average daily number of trips is not less than 0.1.
Source: Own material.
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Men not only used public transport less frequently, but also the number of motivations 
for traveling (source-destination) is much smaller than for women (Table 8). Please note that 
among 64 motivations6, the respondents indicated only 45 motivations – women 43, men 34; 
so men pointed out two motivations that did not occur among women: recreation-work, 
shopping-recreation.

Table 7.  Average daily number of journeys by public transport and the share [%] in the direct 
trips made by a) men, b) men and women in individual age groups based on real 
journeys*

Trips M
13–17 years Trips W+M

13–17 years
W+M

45–59 years
W+M

60+ years

x y x y x y x y

Home – Education 0.243 31.5% Home – Education 0.269 27.0% 0.003 0.4% 0.000 0.0%

Education – Home 0.229 29.6% Education – Home 0.239 24.0% 0.001 0.2% 0.000 0.0%

Receation – Home 0.100 13.0% Shopping – Home 0.105 10.5% 0.061 10.5% 0.105 13.7%

Home – Work 0.000 0.0% 0.125 20.3% 0.025 3.3%

Work – Home 0.000 0.0% 0.112 18.1% 0.021 2.7%

Home – Other purposes 0.008 0.8% 0.038 6.2% 0.106 13.9%

Offices/Hospital – Home 0.008 0.8% 0.049 7.9% 0.114 14.9%

Other purposes – Home 0.045 4.5% 0.038 6.2% 0.105 13.7%

x – average daily number of journeys, y – travel share in the journeys in a given age group
* Consider only these trips in which, in one group (separately for men and separately for men and women), the average daily 
number of trips is not less than 0.1. In the non-existent groups there were no trips that met this condition.
Source: Own material.

Table 8.  Number of source-destinations in journeys by means of public transport in particular 
age groups, including gender

Women Men Women + Men

13–17 18–44 45–59 60+ Together 13–17 18–44 45–59 60+ Together 13–17 18–44 45–59 60+ Together

11 36 31 19 43 8 29 16 17 34 11 42 31 23 45

Source: Own material.

4. Summary

An efficient transport system that requires rational separation of transport tasks is impor-
tant from the point of view of efficient functioning of urban agglomerations. The most difficult 
task for carriers is to change transport preferences of residents and increase the share of public 
transport journeys in cities. The share of trips with the use of public transport accounts for 
only 23.7% of all the journeys in Radom (even less, because only 18.2% – 94.6 thousand if we 

6 In this type (x) – (x); there was no home-house or work-work trip among this type of trips.
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do not include combined journeys, when the bus was not the primary means of transport). 
This percentage is very low compared to Warsaw. Only 28.4% of the travelers (real journeys) 
used public transport in any form. At the same time, as much as 29% of Radom’s residents 
(36.8% men and 22.2% women) declare not using public transport at all (even sporadically). 
Considering these aspects, a relatively high general assessment of public transport is puzzling 
(in the same studies), which on a scale of 1 to 10 is 6.24 points. However, in terms of comfort, 
security, adjustment to the needs of disabled people and the functionality of transfer nodes7 
is at the level of 5.5 points. One justification is the fact that more than 84% of the travelers, 
when choosing a means of transport, are guided primarily by the duration of their journey. 
Public transport in Radom is based exclusively on bus transport organized by MZDiK. There 
is no city rail transport or private transport with minibuses in Radom. The concepts of tram-
way transport (promoted by Professor Michał Kelles-Krauza or now by the Radom “Bicycle 
Brotherhood”) have no chance of being realized, not only for financial reasons. Based on the 
same surveys, it was estimated that only 47.4% of the residents believe that tram lines would 
improve the quality of public transport, but at the same time more than 70% believe that 
high-priority routes for buses would improve such quality. However, it is problematic to assess 
what the respondents understood through high priority routes in the latter case.

The assessment of the effectiveness of the method used to measure the occupancy of public 
transport vehicles is difficult due to the lack of other (parallel) tests enabling the comparison 
of the results. An unquestionable advantage is the low cost of testing and the possibility of 
continuous measurement – completion of the questionnaire could be included in the scope 
of the responsibilities of drivers and the process of entering data should be automated. The 
disadvantage, as in many other methods, is the human factor – the subjectivity of the assess-
ment, the significance of which will be lower and lower with the acquisition of experience by 
drivers. Difficult to assess is the fact that the fear of drivers that too low occupancy will result 
in the liquidation of lines and the loss of jobs (and such fears were put forward by the drivers 
in the interviews with the interviewers) affect the falsification of the assessment. This method 
is not effective for the assessment of the exchange of the number of passengers at bus stops. 
Although it is important to know that at certain stops and routes there is a total exchange of 
passengers and information on situations in which passengers who have not found a place 
on the bus remain at bus stops.

Bus lines are relatively long – a vast majority have more than 20 stops in Radom (Table 2). 
The vehicles’ occupation and the number of passengers at the first stops are low and significantly 
increase in the middle parts of the routes – within the city centre. At the same time there are 
so-called transport bundles (doubling of the lines) and almost no interchanges. Perhaps the 
solution that would increase the efficiency and attractiveness of public transport would be the 
creation of interchange nodes on the outskirts of the very centre and the service of peripheral 
stops with buses of small capacity, and in the centre – with high capacity buses. However, 

7 Accessibility assessment at the level of 6.4 points it is in some contradiction with this.
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this would have to do with the provision of time tickets with the time not less than the travel 
time of the longest (in terms of travel time) lines and the price not higher than a single-ticket.
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