
IOP Conference Series: Materials Science and Engineering

PAPER • OPEN ACCESS

How to Support Better Decision Making for Sustainable Development?
To cite this article: Jakub Chruscinski et al 2019 IOP Conf. Ser.: Mater. Sci. Eng. 471 112008

 

View the article online for updates and enhancements.

This content was downloaded from IP address 123.138.107.200 on 14/10/2019 at 03:53

https://doi.org/10.1088/1757-899X/471/11/112008


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

WMCAUS 2018

IOP Conf. Series: Materials Science and Engineering 471 (2019) 112008

IOP Publishing

doi:10.1088/1757-899X/471/11/112008

1

How to Support Better Decision Making for Sustainable 
Development? 

Jakub Chruscinski 1, Jan K. Kazak 1, Katarzyna Tokarczyk-Dorociak 2, Szymon 
Szewranski 1, Malgorzata Swiader 1 

1 Wroclaw University of Environmental and Life Sciences, Department of Spatial 
Economy, Grunwaldzka 55, Wroclaw, Poland 
2 Wroclaw University of Environmental and Life Sciences, Institute of Landscape 
Architecture, Grunwaldzka 55, Wroclaw, Poland 

 jan.kazak@upwr.edu.pl 

Abstract. Sustainable development paradigm refers to three basic pillars (social, environmental 
and economic) which strongly interact between themselves. Therefore, solving some problems 
needs actions in different fields, as well as solving one problem may influence different aspects 
of life. One of the multidimensional elements of global system is the unemployment issue and 
actions which are undertaken to reduce inequalities in that field. However, the open questions 
are: how effective those actions are?, which elements current mechanisms need an improvement? 
and which methods can help to overcome current problems and suggest better decision making 
in the future? The aim of the research is to determine whether EU funds for employment 
incentive actions were concentrated in those places where the unemployment rate was the highest 
and whether social inequalities were reduced. The case study was the evaluation of over 6000 
employment incentive projects carried out in 2008-2015 in biggest EU Member State in the 
Central Europe – Poland. The study was carried out for NUTS-4 units. In order to assess the 
concentration of geospatial variables the hot spot analysis was used. The results show that the 
support was not concentrated in those part of the country where the unemployment rate was the 
highest. There is still a place to improve the implementation of national policies to obtain more 
satisfying effects in social inequalities mitigation. The proposed method of hot spot mapping is 
suggested by authors as an element of decision support system, which may have a positive impact 
on effectiveness of institutional actions to reach sustainable development goals.  

1.  Introduction 
The paradigm of sustainable development has been evolving since 1992, when Agenda 21 was adopted 
at Earth Summit in Rio de Janeiro. Complex action plan addressed to 21st century was designed to be 
implemented as local, national as well as global level. The document set numerous challenges and goals 
to be achieved on the way to sustainable future of the next generations, in the fields of resource 
management and conservation, health promotion, social groups strengthening and inclusion, science and 
technology, political and financial framework [1]. In September 2000 the Millennium Development 
Goals (MDGs) were declared. The new anti-poverty targets for the next 15 years included: poverty and 
hunger eradication; primary education achievement; gender equality promotion; child mortality 
reduction; maternal health improvement; HIV/AIDS combat; environmental sustainability and global 
cooperation [2]. On 25 September 2015 more than 150 countries agreed new 17 ambitious Sustainable 
Development Goals, also known as the Global Goals. The 2030 Agenda for Sustainable Development 
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replaces Agenda 21 and MDGs and includes the set of goals to: end inequality, hunger and poverty, take 
action on climate change and the environment degradation, promote health and improve education, build 
strong institutions and partnerships up to 2030. One of the goals of sustainable development defined in 
New Agenda is to reduce social inequalities within and between countries (10th goal). The challenge is 
to achieve income growth of the bottom of 40% of the population at rate higher than the national mean 
value. The next target is elimination of discriminatory laws, policies and practices and from another 
hand promotion of the social, economic and political inclusion of all, irrespective any status and 
circumstances. Safe and responsible mobility of people, including well-managed migration policies is 
one of crucial issues within 10th goal. Among the others there are: adoption of fiscal, wage and social 
protection policies, regulation and monitoring of financial flows, markets and institutions [3].  

First theories of social inequality appeared between 19th and 20th century [4] and until this time they 
were changed according to changing social conditions [5]. At the beginning, social inequalities were 
defined based on economic aspect [6]. Nowadays, the concept of class and process of inequality 
formation according to economic resources is invalid [7]. The approach of social inequality based on 
economic resources has been extended by other variables as: social, political and cultural resources [8]. 
These circumstances are connected with changing lifestyle, which determine the social position - the 
consumption [9]. Therefore, on one hand there are people who satisfy all their excessive needs and on 
the other - there are people, who cannot supply their basic needs [10]. Therefore, "social inequalities 
refer to differences between groups of people that are hierarchical in nature" [4]. This phenomenon is a 
significant aspect for rethinking of future development, policy of given area [11], which has an influence 
on how its society is functioning [12]. Social inequality could have an impact on spatial development 
[13], the same as spatial development could have influence on social inequalities [14-15] and other 
negative phenomena as gentrification, poverty, social marginalization [16], socio-spatial segregation 
[17] or exclusion [18-19]. These aspects led to socio-spatial inequalities [20], which appeared in given 
area and could be a result of many factors [21]. There are different fields of possible social inequalities, 
e.g. level of salaries [22-23], accessible public services [24], quality of infrastructure [25] or 
unemployment [26]. All of them may have an impact on the quality of life which varies between cities 
[27], urban and rural areas [28] or any other spatial pattern due to geographical conditions or historical 
issues, and the differences of quality of life can be measured in different ways [29]. 

As Berg [30] mentioned the idea that the inequality is a matter of political choice and institutional 
design, she concluded that in order to support the objective successfully, countries must institute a wide 
range of policies. The poverty reduction, as the final outcome of policies and strategies, is strongly 
connected with better targeted public services [31] and the role of governmental support in that sphere 
is especially important while struggling with economic crises [32] as it is proved that employment 
incentive programs contribute to job creation [33]. There are different institutional tools that can be used 
to overcome social inequalities. In the last decade in case of Poland such an important tool are 
operational programmes supported by the EU funds [34]. The EU funds support the implementation of 
regional and cohesion policy financially. The Regional Policy is oriented towards increasing economic 
and social cohesion in the European Union, which means that its primary task is to provide financial 
assistance to the regions. The Cohesion Policy aims to increase growth and employment in all regions 
and cities of the European Union. It is mainly implemented through two Structural Funds, i.e. the 
European Regional Development Fund (ERDF), the European Social Fund (ESF) and the Cohesion 
Fund (CF). The increase of employment and the increase of the share of people who are active at the 
labour market is one of the main objectives of the EU. The Amsterdam Treaty (1997) introduced the 
provisions of employment support into other EU treaties [35] and constitutes the legal basis of the 
European Employment Strategy [36]. Within the European Employment Strategy, the EU Member 
States committed themselves to establishing a number of common employment policies. Its main goal 
is to create better and more jobs across the EU. It is now part of the EUROPE 2020 strategy. The basic 
tool for minimising unemployment is the financing of employment activities by the ESF. The ESF 
supports the promotion of active labour market policies to counteract and prevent unemployment, tackle 
social exclusion, including improving the staff of the economy and developing entrepreneurship. 
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Projects supported under the ESF will contribute to shaping a modern model of employment policy, 
which is based on activation measures and human resources development, on the one hand, and on the 
other hand to support entrepreneurship and the development of economic initiatives. The impact of 
activation policies on social citizenship in Western European societies was the topic of academic 
analyses [37; 33]. The open question is, how the activation policies influence labour markets and the 
inequalities mitigation in the new Member States of European Union. 

The case of social inequalities taken into account in the current research is the unemployment. The 
institutional support to reduce the rate of unemployment are the EU funds from EFS in last EU budget 
perspective 2007-2013. Due to so called “n+2” mechanism the end of the institutional support from that 
source was in the end of 2015. The aim of the study is to determine whether the EU funds for social 
activation on a labour market were concentrated in those parts of Poland where the unemployment rate 
was the highest and whether the social inequalities were effectively reduced after the institutional 
support was finished.  2.  Method and Data 
In order to evaluate the concentration of unemployment level and areas which were supported in the 
field of labour market activation, one of the geostatistical methods was used - hot spot analysis. It is 
used to search for spatial geographical relationships between individual objects. It is based on the 
phenomenon of spatial autocorrelation between spatial objects with specific attributes. In the spatial 
autocorrelation study, it is assumed that the altitudes of geographically close objects are more similar to 
those of the distant ones.  

The procedure calculates a set of weighted features which include information on significant hot and 
cold spots. Statistical significance of given results was elaborated and assessed with use of Getis-Ord 
Gi* statistic [38-39].   𝑮𝒊∗ = ∑ 𝒘𝒊,𝒋𝒙𝒋ି𝑿ഥ ∑ 𝒘𝒊,𝒋𝒏𝒋స𝟏𝒏𝒋స𝟏

𝑺ඨቈ𝒏 ∑ 𝒘𝒊,𝒋𝟐𝒏𝒋స𝟏 షቀ∑ 𝒘𝒊,𝒋𝒏𝒋స𝟏 ቁ𝟐቉𝒏ష𝟏
   (1) 

, where: 𝒙𝒋    – attribute value for feature 𝒋 𝒘𝒊,𝒋 – spatial weight between feature 𝒊  and   𝒋  𝒏    – number of features and 𝑿ഥ = ∑ 𝒙𝒋𝒏𝒋స𝟏𝒏   (2) 

𝑺 = ට∑ 𝒙𝒋𝟐𝒏𝒋స𝟏𝒏 − ሺ𝑿ഥሻ𝟐 (3) 

 The spatial clustering is evaluated based on z-scores and p-values [40]. The p-value is a probability, 
that the observed spatial pattern is random - in pattern analysis we assumed null hypothesis of complete 
spatial randomness of observed events. Z-scores are standard deviations. Both statistic are associated 
with the standard normal distribution. In hot spot analysis z-score returned for each feature in the dataset 
is Gi* statistic. The larger positive the z-score means more intense clustering of high values (hot spot), 
while the smaller and negative the z-score indicates more intense clustering of low values (cold spot).  
 As a result of the hot spot analysis, there are compact areas described by similar features in the form 
of clusters. This applies both to high concentration areas of the analysed feature (hot spot) and low value 
(cold spot). The results were obtained in three groups with defined confidence levels (0.99, 0.95, 0.90) 
for both hot spots and cold spots. 
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The analysis was conducted for Poland divided according to the European NUTS-4 classification, 
which contains 380 administrative units. The source of data on registered unemployment was the Central 
Statistical Office. The information on EU funds for social activation on a labour market was obtained 
from the Ministry of Family, Labour and Social Policy. This volume covered over 6000 projects carried 
out in 2008-2015. These projects were financed under the European Social Fund from the Human 
Capital Operational Program within the framework of the following actions: 1.3 National Integration 
and Activation Program and 6.1 Improving Access to Employment and Supporting Professional Activity. 
All analyses were performed in ArcGIS (version 10.3.1). 3.  Results 
The first hot spot analysis was prepared for registered unemployment rate for NUTS-4 units for 2008, 
when the first contracts for EU funds implementation were signed (Figure 1).  

 

Figure 1. Hot spot analysis for registered unemployment rate in NUTS-4 units in 2008 

The hot spot analysis shows that the highest concentration of unemployment rate is in the North-East 
and North-West part of Poland. In three other parts of Poland smaller areas also represent high 
confidence of concentration of high unemployment rate. However in those cases the areas include up to 
ten units, which means that unemployment rate does not spread so widely as in the northern part of the 
country. There is also one cold spot in Y-shape in the middle and southern part of Poland. This presents 
high concentration of NUTS-4 units with relatively low level of unemployment rate. 

The second hot spot analysis was prepared for total values of EU funds for social activation on a 
labour market in 2008-2015 (Figure 2). The analysis shows one hot spot in south-eastern part of Poland 
(high concentration of high total values of the EU funds for social activation) and one cold spot in south-
western part of Poland (high concentration of low total values of the EU funds for social activation). 
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Figure 2. Hot spot analysis for total values of projects in NUTS-4 units in 2008-2015 

The third hot spot analysis was prepared for registered unemployment rate for NUTS-4 units for 
2015, when the last contracts for EU funds implementation were signed (Figure 3). The results for 2015 
have some similarities comparing to hot spot analysis for registered unemployment rate in 2008. Still 
the highest concentration of unemployment is in the northern part of Poland, however, northern-eastern 
part spread to surrounding units while northern-western reduced its’ size. Moreover, in 2015 there are 
only two additional smaller hot spots, and in most cases they reduced their size as well as the level of 
confidence. According to cold spots, the concentration of units with relatively low unemployment rate 
has no longer Y-shape. The right arm of previous Y-shape patch noticeably reduced. That area covers 
the capital of Poland (Warsaw) and the surrounding areas. The rest of the cold spot is similar to the first 
analysis. 
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Figure 3. Hot spot analysis for registered unemployment rate in NUTS-4 units in 2015 

4.  Conclusions 
The main research questions of the study were to determine (1) whether the EU funds for social 
activation on a labour market were concentrated in those parts of Poland where the unemployment rate 
was the highest and (2) whether the social inequalities were effectively reduced after the institutional 
support was finished. Due to hot spot analysis it is possible to say that the institutional support by EU 
funds on for social activation on a labour market was not concentrated in those part of the country where 
the unemployment rate was the highest. It looks rational to concentrate future support in the northern 
part of Poland. However, most of the funds were concentrated in the northern-eastern regions, which 
overlap with two smaller unemployment hot spots. The EU funds might be not the only factor 
influencing overcoming unemployment problems, but in 2015 those hot spots changed (one noticeably 
reduced the size and both reduced strength of the unemployment issue). One hot spot in south-western 
part of the country disappeared even if in that area we registered the concentration of low total values 
of social activation projects. The social inequalities were not reduced significantly, however, some 
unemployment hot spots were reduced. 

The current research focuses on two actions supported by European Social Fund. Obviously, there 
may be also other employment incentive programs or other factors, which have an impact on the 
situation on the labour market. One of additional drivers could be for instance global economic crisis. It 
is possible that without support from European Social Fund, the social inequalities could rise in analysed 
period due to unstable economic situation of private enterprises and institutional support was necessary 
to keep the situation stable in that period.  Nevertheless, it seems rational to analyse in the future the 
concentration of negative phenomenon that we want to reduce and to concentrate the available sources 
in that area. 
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Statistical analysis focusing on search for correlations between socioeconomic variables including 
financial support from EU funds is a direction of current research [41] which is helpful in decision 
making process. The results of the analysis might be useful for sustainable management process with 
the use of decision support systems which gives helpful technological tools for decision making 
processes [42-44]. The use of classification methods can allow to identify regions with homogeneous 
specification [45] and suggest decision-makers where exactly which kind of actions seems to be the 
most needed. Holistic assessment of institutional activity at the economy is especially important when 
there is a need to coordinate achieving one goal while the tasks are realized by regional or local public 
bodies. There is a need for integration of those actions in order to overcome social inequalities at the 
higher level. The first hot spot analysis was prepared for registered unemployment rate for NUTS-4 
units for 2008, when the first contracts for EU funds implementation were signed (Figure 1).  
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