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ABSTRACT

Seasonality is an issue discussed relatively rarely in the labor market analyses. More 
frequent research in the area of labor market focuses on a long-term or cyclical analysis, but 
seasonal fl uctuations may constitute a signifi cant part of the short-term variability of phe-
nomena. Full labor market analysis requires the consideration of short-term changes as well. 
This paper aims at the analysis of seasonality of the total number of the workers in Poland. 
Within the framework of the analysis one attempted to defi ne the size and tendency of chang-
es in seasonality of the number of the workers in Poland and its distribution in the course of 
the year. The analysis was based on the Central Statistical Offi ce data on the number of the 
workers in Poland from January 2010 to December 2017. Seasonal factors of the number of 
the workers were separated with the Census X-12 ARIMA algorithm. The obtained results 
indicate that the seasonality of number of workers in Poland is small, it is characterized by 
a falling tendency. 
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Introduction

Contemporary labor market is determined by changes arising from globalisa-
tion, progressive servitisation of economy, increasing competitiveness, fast develop-
ment of technology, change in lifestyle, or ageing society. Impact of these phenome-
na makes the labor market unstable and permanently characterised with uncertainty. 
That is why the labor market monitoring is so important, just like searching for new 
solutions in a fi ght with incomplete use of resources and preventing the occurrence 
of negative phenomena on the labor market. Cognition of the reasons of the labor 
market’s instability constitutes an important (from the scientifi c point of view) cogni-
tive value and the basis to create an effi cient state policy. Issues of the labor market 
are frequently discussed in the economic Polish and foreign literature. The discussed 
areas include the issue of unemployment, incomplete use of the labor resource in 
economy, spatial diversity of unemployment and employment, professional activity, 
seasonality of employment, temporary job (Hall, 1991, p. 27; Lopes de Melo, 2018, 
p. 321; Olkiewicz, 2015, p. 401; Rembeza, Radlińska, Klonowska-Matynia 2015, 
p. 360). It results from the fact that the labor market issues have one of the severest 
economic and social consequences. Changes in basic indicators characterising the 
labor market are derivatives from changes occurring in the entire national economy 
(Aoyama, Castells, 2002, p. 141). The relation between the economic situation and 
the employment is one of the most frequently discussed issues. This state of affairs 
may result from an observation that in the majority of the developed and developing 
countries there is noticed a chronic issue of the failure to use the labor resource. 

Changes in the level of activity of the labor resource constitute one of the direc-
tions of potential labor market analyses. These changes may be considered in a long 
period, cyclically or seasonally. The closest attention is paid to the long-term and 
cyclical changes, while seasonal changes may constitute an important component of 
the labor market’s description. The occurrence of seasonal fl uctuations on the labor 
market has generally an adverse impact on the entire economy, causing deviations 
from the rhythmic course of business processes. 

The condition of the research concerning changes in the level of the labor reso-
urce’s activity, particularly in the area of seasonal changes, still seems to be insuffi -
cient. That is why an analysis towards it has been conducted. This paper aims at the 
analysis of seasonality of the number of the workers in Poland from 2010 to 2017. It 
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is attempted to determine the size and tendency of changes in the seasonality of num-
ber of the workers and their distribution during the year. The study uses the monthly 
data on the number of the workers for Poland. The analysis period concerned from 
the January of 2010 to the December of 2017. The data comes from the Central Stati-
stical Offi ce in Poland. A Census X-12 procedure based on seasonal ARIMA models 
was used to decompose the seasonal factors. 

1. Employment and workers on labor market in Poland

Dynamics of changes on the labor market may be described with various va-
lues. Employment is one of the most popular values. The employed persons in the 
national economy in Poland are those hired based on the employment contract for 
a defi nite and indefi nite period of time, on a full-time and part-time basis, wage wor-
kers on individual farms, as well as teachers retired or on sick leaves (GUS, 2018). 
The Labor Code (Ustawa, 1974) specifi es that by entering into the work relationship 
the employee undertakes to perform work of a defi ned type for the benefi t of the 
employer and under its supervision, in place and at time determined by the employer, 
while the employer undertakes to hire the employee against remuneration. Therefo-
re, employment is a payable commitment of human labor in business activity based 
on an agreement between the employer and the employee. Full employment, which 
is diffi cult to be achieved in all economies, is a desired phenomenon on a scale of 
entire economy. Authors of the labor market research look for the reasons of insta-
bility in the application of deactivating forms of social security of the unemployed. 
Other research refers to the low level of education of the jobseekers (Biddle, 2014, 
p. 202; Pissarides, 1991, p. 23), too high labor costs (Blanchard, Landier, 2002, p. 7) 
or low quality of job placement. In Poland, institutional changes in the labor market 
started with the Act on the promotion of employment and labor market institutions. It 
resulted in a change in the state employment service’s organisation. Currently, the 
Polish labor law does not deteriorate a situation on the labor market. Employers have 
at their disposal a broad range of employment forms and apply them according to 
their needs.

In the Polish statistics (GUS, 2018), there is the category of the employed per-
sons and of the workers. The workers are people performing work that brings them 
income or profi t. They include persons hired based on the employment contract or 
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labor-based relationship, employers and self-employers (owners, co-owners and les-
sees of individual farms, owners and co-owners, entities running business activi-
ty apart from individual farms, other self-employers, e.g. freelancers), outworkers, 
agents, members of agricultural cooperatives, and priests performing pastoral du-
ties. This category does not include the number of the workers in budgetary units 
operating within the scope of national defence and public safety. The Polish Clas-
sifi cation of Activity (PKD 2007) is one of the presentations of data on the number 
of the workers. The workers are classifi ed under particular sections and departments 
by appropriate qualifi cation of particular enterprises based on their identifi cation 
numbers in the REGON system. Data by the PKD 2007 sections within the scope of 
the workers concern business entities of the enterprise sector hiring more than nine 
workers. Both categories describe the labor resource’s activity.

2. Data and method

Determination of the level of seasonality of the number of the workers in Po-
land from 2010 to 2017 and seasonality of the number of the workers in the course 
of the year constituted the main research purpose. 

The analysis was based on the data on a monthly number of the workers accor-
ding to the status as of the end of a month (GUS, 2018). Research on the seasonality 
of the workers was conducted for the period from January 2010 to December 2017. 
2010 was the fi rst year for which the Central Statistical Offi ce had its statistics con-
cerning a monthly number of the workers. 2017 was the last full reporting year.

Data on the number of the workers collected in that way were analysed with 
regard to seasonality. There is a range of methods and procedures to decompose 
time series, the main purpose of which is the clearance of time series from seasonal 
fl uctuations (Fischer, 1995, p. 2; Grudkowska, Paśnicka, 2007, p. 34; Makridakis et 
al., 1982).

Seasonality is a regularly repeating dependency among the observations distant 
from each other by a constant number of periods. In the event of economic phenome-
na it is usually considered within the calendar year. Separation of seasonality allows 
for the comparison and interpretation of changes in a phenomenon period by period, 
showing phenomena refl ecting changes in economy not resulting from purely seaso-
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nal and calendar factors. Moreover, it allows for the determination of the specifi city 
of a country or a region.

Separation of a seasonal component consists in the decomposition from a time 
series of a seasonal component (St), trend component (Tt), cyclical component (Ct) 
and random component – error (It) and assumes the following form:

 Xt=Tt ■ St ■ It ■ Et ■ Dt

Functional dependency among the components may assume two forms, additi-
ve or multiplicative. In the research the multiplicative model is applied. In this paper 
one applies the X-12 ARIMA procedure. 

Based on the seasonally refi ned data, the average annual seasonal fl uctuations 
in the number of the workers in particular years in Poland and the average monthly 
fl uctuations in the number of the workers in particular months were calculated.

This paper aims at the analysis of seasonality of the total number of the workers 
in Poland. Having regard to the main purpose of the paper, the research procedure 
scheme was planned, including the following stages:
Stage 1: Characteristics of the total number of the workers in Poland.
Stage 2: Analysis of seasonality of the total number of the workers in Poland from 

2010 to 2017 and in the course of the year.

3. Results

An initial stage of the research was the characteristics of the total number of 
the workers in Poland from 2010 to 2017. To illustrate the tendency in the number of 
the workers, one applied the aggregated monthly data on the number of the workers 
in Poland in business entities from the enterprise sector hiring more than nine wor-
kers. While describing the total number of the workers in Poland from 2010 to 2017, 
there can be noticed a long-term upward trend of the total number of the workers. In 
the fi rst two years of the analysis (2010–2012), there is noticed a signifi cant increase 
in the number of the workers. The 2012–2017 period is characterised with less dyna-
mic changes in the number of the workers (Fig. 1). 
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Figure 1. Total number of the workers in Poland from 2010 to 2017

Source: own elaboration on GUS data.

A signifi cant element of an analysis of a tendency of the total workers number 
is the diversity of the number of the employed in particular sections of PKD 2007. 
Characteristics can be conducted based on the groups of the workers proposed by the 
Central Statistical Offi ce by the section. The Central Statistical Offi ce aggregates the 
workers in sections that, according to the methodology of the CSO, jointly constitute 
the workers’ category in Poland. 

While analysing the monthly information on the number of the workers in the 
whole researched period, there can be separated the periods when regular consecuti-
ve increase and decrease in the number of the workers occurred, thus indicating the 
occurrence of the phenomenon of seasonality of the number of the workers. It may 
be connected with the occurrence of economic sectors exposed to the fl uctuations in 
seasonality in the number of the workers. An analysis of seasonality of the number 
of the workers constituted another stage of the research.

The seasonality analysis was based on seasonal factors of the number of the 
workers, which were separated with the Census X-12 ARIMA algorithm. Results of 
the research on seasonality of the number of the workers indicate that the average 
seasonality of the number of the workers in Poland is low (Fig. 2). In the whole 
researched period, a long-term negative tendency of the seasonality indicator is no-
ticed. In 2010, the average annual indicator of seasonality of the total number of the 
workers in Poland came to 0.36% and decreased to 0.28% in 2017. Relatively low 
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indicators of seasonality of the number of the workers may be connected with the 
diversity of seasonality of the number of the workers in particular sections.

An analysis of diversity of the seasonality indicators in sectors indicated that, in 
principle, indicators of the average annual seasonality of the number of the workers 

Figure 2. Average monthly fl uctuation in seasonality of the workers in Poland from 2010 to 2017

Source: own elaboration on GUS data.
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in all economy sectors increased. Only in the three sections: real estate activities, 
professional, scientifi c and technical activities and administrative and support servi-
ce activities, the indicators of seasonality of the number of the workers decreased. 

The course of seasonality throughout the year also seems to be interesting. The 
next step of the research was the analysis of the distribution of monthly seasonal 
fl uctuations of the number of the workers in the course of the year. In the analysed 
period two periods occurred. The fi rst period – from January to August – is a period 
in which seasonality indicators for the number of the workers are positive, while in 
the second period – from August to December – the indicators are negative. This 
observation requires the deepened analysis of indicators of the seasonal number of 
the workers in particular sections. 

Seasonality of the number of the workers in the fi rst seven months of a year 
is positive – the seasonal workers appear on the labor market. The highest levels 
of seasonality of the number of the workers are observed in the fi rst four months of 
a year. From August to December the number of the seasonal workers is decreasing. 
The highest decrease in the number of the seasonal workers is observed in Decem-
ber. August, September, October and November do not differ signifi cantly with each 
other with regard to the seasonality of the number of the workers. Such a situation 
may result from the cycle of hiring employees and macroeconomic conditionings, 
however, this regularity requires a closer analysis. 

Figure 3. Seasonal fl uctuations in the number of the workers in Poland from 2010 to 2017 
in the course of the year

Source: own elaboration on GUS data.
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The research of seasonal ity of the total number of the workers has allowed for 
the following observations:

1. Seasonal fl uctuations in the total number of the workers in Poland from 
2010 to 2017 are relatively small and characterised with a long-term down-
ward trend.

2. Seasonality of the total number of the workers in the course of a year is 
characterised with a positive level from January to July and a negative level 
from August to December.

A limitation for the conducted analyses was mainly the aggregation of data on 
the number of the workers collected by the Central Statistical Offi ce. For the analysis 
of seasonality of the number of the workers the data aggregated in smaller spatial 
units, e.g. in voivodeships, poviats, would be more useful. Due to these limitations, 
the research conducted within the framework of this paper constitutes only an in-
troduction to subsequent analyses and shall be the subject of considerations in the 
authors’ further research.

Conclusion 

The presented analyses of the labor resource’s activity in Poland from 2010 to 
2017 allow for the two group of conclusions. The fi rst one concerns changes in the 
total number of the workers in Poland, while the second one – assessment of seaso-
nal fl uctuations in the number of the workers. 

The conducted observation confi rms that the total number of the workers in 
economy has been changing in time. Moreover, it has allowed for the statement of 
its upward trend, which should be assessed positively. In the fi rst two years of the 
analysis there occurred a signifi cant increase in the number of the workers, while 
in the subsequent three years that increase was maintained, but less intensive. The 
presented data on the number of the workers allow also for the statement that in 
the course of the year there occur the periods of increase and then decrease in the 
number of the workers. The conclusion from the analysis of seasonality of the num-
ber of the workers in Poland is that seasonal fl uctuations in the total number of the 
workers are relatively small. It may be related to the use of the aggregated data on 
the number of the workers. Moreover, seasonality of the total number of the workers 
in the economy in the course of the year is characterised with a positive level from 
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January to July and a negative value from August to December. Assessment of the 
strength of fl uctuations in the course of the year allows for the observation that the 
highest increase in the seasonal workers occurs in January, while the lowest – in 
December. It may result from the employment policy of enterprises or structure of 
business sections.
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SEZONOWOŚĆ OGÓLNEJ LICZBY PRACUJĄCYCH W POLSCE

Streszczenie

Sezonowość jest problemem podejmowanym w analizach rynku pracy relatywnie rzad-
ko. Prowadzone badania koncentrują się na długookresowej lub cyklicznej analizie kategorii 
rynku pracy, pomijając fakt, że odchylenia sezonowe mogą stanowić istotną część krótko-
okresowej ich zmienności. Pełna analiza rynku pracy wymaga uwzględnienia także zmian 
o charakterze krótkookresowym. Celem artykułu jest analiza sezonowości ogólnej liczby 
pracujących w Polsce. W ramach analizy starano się określić wielkość oraz tendencję zmian 
sezonowości liczby pracujących w Polsce oraz jej rozkład w trakcie roku. Podstawą analizy 
były dane o liczbie pracujących w Polsce w okresie od stycznia 2010 do grudnia 2017 roku 
pochodzące z Głównego Urzędu Statystycznego. Sezonowe składniki liczby pracujących 
wyodrębniono algorytmem Census X-12 ARIMA.

Słowa kluczowe: rynek pracy, pracujący, sezonowość

Kody JEL: C1, E23, E32, J21


