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Assessment of Sustainable Development Using Cluster
Analysis and Principal Component Analysis
Ocena zrównoważonego rozwoju za pomocą analizy skupień
i analizy głównych składników
Magdaléna Drastichová*, Peter Filzmoser**
*VŠB-Technical University of Ostrava, Faculty of Economics, Department of Regional
and Environmental Economics, Sokolská 33, 701 21 Ostrava, Czech Republic
E-mail: magdalena.drastichova@vsb.cz
**Vienna University of Technology, Institute of Statistics and Mathematical Methods in Economics, Wiedner Hauptstrasse 8-10
1040 Vienna, Austria
E-mail: peter.filzmoser@tuwien.ac.at
Abstract
The European Union (EU) Sustainable Development Goals (SDG) indicator set replaced the EU Sustainable Development Strategy (SDS) in 2017. The selected indicators of this set were chosen for the analysis to classify the
sample of the 28 EU countries along with Norway according to their performance in sustainability. In the selection
of indicators, priority was given to the indicators reflecting the social dimension of SD, along with important
representatives of the economic, ecological and institutional dimensions of SD generally. Hierarchical Cluster
Analysis (HCA) and Principal Component Analysis (PCA) were applied to the data of 12 indicators in the period
2012- 2016. By means of the HCA, four clusters were created in each year of the period 2012-2016 using the
indicator values of particular years and then using all the indicator values in all the monitored years for the general
assignment of countries to particular clusters. According to changes in the assignment to particular clusters over
the years, the sustainability of development and the path of SD in the examined countries are assessed. As regards
the core countries of each cluster, cluster 1 includes the most developed EU countries and is thus evaluated as the
best performing cluster. Cluster 2 including the least developed EU countries is evaluated as the worst performing
cluster. Cluster 3 predominantly includes the transitive economies and it is evaluated as the second best performing
cluster according to the indicators applied. Cluster 4 containing the Southern countries is assessed as the second
worst performing cluster. From the shifts of countries that occurred between the years, the shift of Ireland from
cluster 3 to cluster 1 in 2013 must be emphasised as the move towards higher sustainability. The shift of Slovakia
and Hungary from cluster 2 to cluster 3 in 2013 is also evaluated as progress towards higher sustainability.
Key words: European Union (EU), Hierarchical Cluster Analysis (HCA), Principal Component Analysis (PCA),
Sustainable Development (SD), Sustainable Development Goals (SDGs), JEL Classification: Q01, Q50, Q51,
Q54, Q56

Streszczenie
W Unii Europejskiej w 2017 r. Cele zrównoważonego rozwoju zastąpiły dotychczasową Strategię zrównoważonego rozwoju. W tej pracy wybrane wskaźniki odnoszące się do nowych Celów zrównoważonego rozwoju stanowią podstawę klasyfikacji 28 krajów Wspólnoty oraz Norwegii. Wśród tych wskaźników priorytetowo potraktowano te odnoszące się do wymiaru społecznego zrównoważonego rozwoju, uzupełniając dyskusję o podstawowe
wskaźniki ekonomiczne, ekologiczne i instytucjonalne. Przeanalizowano okres obejmujący lata 2012-2016. Wobec wybranych 12 wskaźników zastosowano hierarchiczną analizę skupień i analizę głównych składników. Utwo-
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rzono cztery klastry w ramach każdego roku z analizowanego okresu, określając wartości wskaźników dla poszczególnych lat, a następnie określenie wszystkich wartości wskaźników dla wszystkich monitorowanych lat
umożliwiło przypisanie krajów do poszczególnych klastrów. Określenie zmian w przypisaniu do poszczególnych
klastrów na przestrzeni lat umożliwiło ocenę zrównoważoności rozwoju i określenie ścieżki zrównoważonego
rozwoju badanych krajów. Jeśli chodzi o główne kraje każdego klastra, to klaster 1 obejmuje najbardziej rozwinięte kraje UE i dlatego jest oceniany jako klaster, który osiąga najlepsze wyniki. Klaster 2 uwzględnia najsłabiej
rozwinięte kraje i oceniony jest jako ten, który osiąga najgorsze wyniki. Klaster 3 obejmuje głównie gospodarki
znajdujące się w okresie przejściowym i jest oceniany jako drugi osiągający najlepsze wyniki. Klaster 4 obejmuje
kraje Południa i jest oceniany jako drugi osiągający najgorsze wyniki. Uwzględniając zmiany jakie zaszły w okresie kolejnych lat, należy podkreślić przesunięcie Irlandii z klastra 3 do klastra 1 w 2013 r., co oznacza ruch w
kierunku większej zrównoważoności. Tak samo należy ocenić przejście w tym samym roku Słowacji i Węgier z
klastra 2 do klastra 3.
Słowa kluczowe: Unia Europejska, hierarchiczna analiza skupień, analiza głównych wskaźników, rozwój zrównoważony, cele zrównoważonego rozwoju
1.

Introduction

Sustainable development (SD) is a concept that
emerged in the context of a growing awareness of an
imminent environmental crisis. It became one of the
driving forces of world development in the period
around the end of the 20th century (Du Pisani, 2006).
SD is a visionary development paradigm, but it is a
fluid concept. Various definitions of SD have
emerged (Drexhage and Murphy, 2010). According
to the most quoted definition of the World Commission on Environment and Development (WCED,
1987), SD is development that meets the needs of the
present without compromising the ability of future
generations to meet their own needs. The three-pillar
approach to SD is considered in this paper. It is based
on that view of SD which refers simultaneously to
economic, social and environmental systems, all of
which must be sustainable at the same time. This is
because each of these pillars is independently crucial
and the pillars are interlinked. Moreover, the fourth,
institutional dimension is emphasized as the fourth
pillar of SD because of its necessity in supporting
progress in the previous three pillars and in SD generally (United Nations et al., 2003). It means that the
proper institutions are crucial to achieve the path of
SD in all economies (see more in Singh et al. (2009).
One of the more concrete ways of defining SD/sustainability is represented by the methods of their
measurement (Kates et al., 2005). SD includes social, economic and environmental dimensions, along
with institutional aspects, and issues related to its
measurement have gained great importance. For the
assessment of progress towards SD, the statistical
tools need to be used (Adamišin et al., 2015). In addition to measuring the performance in each dimension of SD by means of the appropriate indicators
used for each of them1, the relationship between two
dimensions (economic and environmental) can be reflected in one indicator. Decoupling indicators meas-

1

An aggregate index can be constructed from the separate indicators to show the overall progress in sustainability and SD (see more for example in Drastichová (2017).

ure the extent of decoupling, which is an important
process (and concept) for putting the concept of SD
into operation. Decoupling refers to breaking the link
between two variables, often referred to as driving
force, mainly economic growth expressed in terms
of GDP, and environmental pressures, such as the
use of natural resources, the generation of waste, and
the emission of pollutants (OECD, 2002). The purpose of the decoupling indicators is to monitor the
interdependence between these two spheres and they
usually measure decoupling of the environmental
pressure from the economic growth over a given period (OECD, 2003). The concept of decoupling is
crucial for the path of SD and decoupling indicators
are valuable tools for determining whether countries
are on track towards the path of SD (see more also in
Drastichová, 2017). Therefore, an important decoupling indicator included in the EU SDG set is applied
in the analysis along with other indicators representing particular dimensions of SD.
SD is a fundamental objective of the European Union (EU) enshrined in its primary law (European Union, 2012). The EU Sustainable Development Strategy (SDS) was adopted in 2001 and its external dimension in 2002. The United Nations (UN) adopted
the 2030 Agenda for Sustainable Development and
its 17 Sustainable Development Goals (SDGs) in
September 2015. They have given a new impetus to
global efforts for achieving SD. The EU, in coordination with its Member States, is committed to support the implementation of the 2030 Agenda. Accordingly, the EU Sustainable Development Goal
(SDG) indicator set replaced the EU SDS in 2017.
The aim of the paper is to cluster the sample, which
includes the 28 EU countries and Norway, according
to their sustainability levels, to evaluate the extent of
sustainability of the created clusters and to discover
if shifts closer towards the path of SD took place.
The latter is evaluated for the whole sample, for each
cluster and at the country level. The selected indica-
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tors included in the EU SDG indicator set are used
to measure sustainability levels and their change in
the period 2012-2016 to reflect SD. The innovation
of this article lies not only in the use of the most recent EU SDG indicator set, but the methodology was
fine-tuned in comparison with Drastichová (2017,
2018a) to reflect the aspects of SD more properly.
This article has a more significant focus on the development of sustainability over time rather than
sustainability at a particular point in time. This reflects the extent of movement towards the path of SD
and SD can be measured more precisely. In this article, the Northern countries consist of Denmark, Finland, Norway and Sweden (and Iceland when it is
included); Greece, Italy, Portugal and Spain constitute the Southern countries; the Baltic countries
comprise Estonia, Latvia and Lithuania; and the new
member countries are those which joined the EU in
2004 or later. The attribute core is used in relation to
the countries that created the core of a particular
cluster in each or in the majority of the years included.
2.

Theoretical Background (Literature Review)

A number of studies have dealt with the evaluation
of SD in the EU using cluster analysis. Those and
other works that are relevant for the analysis carried
out in this paper are introduced in this section.
Allievi et al. (2011) applied a Hierarchical Cluster
Analysis (HCA) to the EU-27 countries based on
their performance measured by the EU Sustainable
Development Indicators (SDIs). The cluster analysis
was carried out on the normalized distance matrices
of the indicators due to the various natures of the included indicators. The city block distance was applied to calculate the distances of each indicator. The
countries were scored according to their sustainability performance measured by the selected indicators.
For each indicator, the best performing country was
assigned the number of points equal to the weight of
the indicator, while the worst performing country
was given a score of zero. The remaining countries
obtained a linearly scaled score according to their
relative performance in relation to the best performing country. Accordingly, the authors produced the
results of the hierarchical agglomerative clustering
carried out on the EU-27 countries for the three dimensions of sustainability in 1997 and 2005.
In the environmental dimension, the indicators included are Final energy consumption of road
transport per capita; Renewable energy (% of gross
electricity consumption); Municipal waste generated
per capita; Motorization rate; Emissions of particulate matter from road transport per capita; Emissions
of acidifying substances per capita; Emissions of
ozone precursors per capita; Domestic Material Consumption per capita; and Area under organic farming
(% of utilized agricultural area). Latvia showed the
highest performance in both years. Luxembourg

9

showed the lowest performance in 1997 (that of Cyprus was the second lowest) and Cyprus in 2005 (that
of Luxembourg was the second lowest). In the economic dimension, the indicators included are Total
R&D expenditure (% of GDP); General government
gross debt; GDP per capita in Purchasing Power
Standards (PPS) (EU-27 = 100); Energy dependency; and Total employment rate (%). The UK followed by Denmark achieved the highest performance in 1997 and Denmark followed by Sweden in
2005. Bulgaria was the worst performing country in
1997 and Malta in 2005. In both years, they are followed by Italy and Greece (in a different order). In
the social dimension, the indicators included are Total long-term unemployment rate (%); Life expectancy at age 65 for males; Suicide death rate; Persons
with low educational attainment (%); and Early
school-leavers (%). Cyprus was the best performing
country in 1997 and Sweden in 2005 (Cyprus was
the fourth best performing country), while the worst
performance was shown by Hungary in 1997 and
Portugal in 2005.
It should be emphasised that although Cyprus
showed the high performance in the social dimension of SD, its performance in the environmental pillar was very low. According to the strong sustainability principle, one dimension cannot be offset by
the others and thus the SD path cannot be pursued in
this way. On the other hand, Sweden achieved a high
performance in all three dimensions.
Huttmanová (2016) evaluated the management of
SD in the 28 EU countries by means of selected indicators characterizing SD and its main dimensions.
Nine headline EU SDI indicators were chosen representing given themes (see more about the EU SDIs
in section 2). The indicators were: Real GDP per
capita (Socio-economic development theme); Resource Productivity (Sustainable consumption and
production theme); Persons at-risk-of-poverty or social exclusion (Social inclusion theme); Healthy life
years and life expectancy at birth (Public health
theme); Primary energy consumption (Climate
change and energy theme); Energy consumption of
transport relative to GDP and Greenhouse gas
(GHG) emissions by transport mode (Sustainable
transport theme); and CO2 emissions per inhabitant
in the EU and in developing countries (Global partnership theme). The HCA method was applied, and
for the measurement of distance between individual
points, Euclidean distance and the method of the
nearest neighbour were used. The countries are
grouped into two relatively separated clusters. Cluster 1 is composed of Germany, France, Italy, the UK
and Spain. Cluster 2 is composed of the remaining
countries, which also create separated clusters: 2a)
Belgium, Austria, Sweden, Denmark, Ireland, Finland, Netherlands; 2b) Bulgaria, Estonia, Croatia,
Lithuania, Slovakia, Latvia, Cyprus, Malta, Slovenia, Hungary, the CR, Greece, Portugal; 2c) Poland;
2d) Luxembourg. Poland and Luxembourg were not

10
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classified because it was not possible to assign them
definitely to any of the clusters. Within the second
cluster, in multiple clusters, the closest linkage, i.e.
the highest extent of similarity, is shown by the following countries: 1) Croatia, Lithuania and Slovakia; 2) Denmark and Ireland; and 3) Greece and
Portugal.
Drastichová (2017) evaluated sustainability in the
EU countries along with another two developed
countries (Norway and Switzerland) according to the
wellbeing which they achieved in three dimensions
of SD, and aspects of decoupling. An HCA was applied. The 30 countries were evaluated according to
the values of three indices: the Sustainable Society
Index (SSI) and the Sustainable Development Index
(SDI) representing the wellbeing approach, and the
Resource Productivity (RP) indicator representing
the decoupling approach. The SDI was created from
the SSI using several author’s modifications. Three
clusters were created from the analysed countries
based on the values of RP (2016) and three sub-indices composing the SDI (2016). These three sub-indices represent three wellbeing dimensions, i.e. the
human, environmental and economic wellbeing dimension (referred to as HW, ENW, and ECW respectively). Cluster 1, consisting of all four Northern
countries, two Baltic countries – Estonia and Lithuania, Austria, the CR, Germany, Poland, and Slovenia, showed the highest mean and median values for
both human and economic wellbeing. This cluster
also showed their lowest levels in the ENW indicator. Cluster 3, including all the remaining 8 new
member countries along with Greece, Ireland, and
Portugal, had the highest mean and median in the
ENW indicator, but it also had the lowest average
levels in the remaining three indicators. Cluster 2,
consisting of the Benelux countries, two Southern
countries – Italy and Spain, as well as France, Switzerland, and the UK, had the highest mean and median for the RP indicator and medium levels were
achieved for the three wellbeing indicators. Switzerland was evaluated as the best performing country
because it achieved the highest SDI, SSI as well as
the RP. As regards the evaluation of the sustainability of clusters, the conclusions of this work were not
unambiguous. It was discovered that a high level of
human wellbeing has often been achieved at the expense of declining environmental wellbeing. Accordingly, imbalances between the ENW on the one
hand and the ECW and ENW often prevailed. A similar analysis was carried out in Drastichová (2018b),
where these countries, along with Iceland, the USA
and Canada, were grouped into three clusters in 2016
according to the above-described SSI and SDI and
another five composite indices, often reflecting all
three dimensions of SD. Cluster 1 is composed of all
five Northern countries (including Iceland), Switzerland, Austria, Ireland, Lithuania and Slovenia. Cluster 3 contains only Canada, the USA, Estonia and
Luxembourg. Cluster 2 is then composed of the re-

maining, especially transitive, countries, along with
two Benelux countries, all the Southern countries,
Germany, the UK and France. Cluster 3 showed the
worst results in the majority of indicators and the opposite is true for cluster 1.
This work also follows the analysis carried out in
Drastichová (2018a), where the selected indicators
of the EU SDG indicator set were chosen for the
HCA to classify the 28 EU countries, Norway and
Switzerland according to their sustainability levels.
Four clusters were created according to the indicator
values in the initial period (primarily 2007) and the
recent period (predominantly 2016). The changes in
the assignment to the clusters also reflected the shifts
to/from the path of SD. The shift towards SD was
especially identified in Slovenia. Cluster 1 (including the Benelux countries, the Northern countries,
Austria, France, Germany, the UK and Switzerland
in 2007, and these countries along with Slovenia in
2016) was evaluated as the most sustainable cluster.
Cluster 2 (including Bulgaria, Latvia, Lithuania and
Romania in 2007, and Bulgaria and Lithuania in
2016) was evaluated as the least sustainable one. In
several important aspects of SD, cluster 3 also
achieved a high performance, while cluster 4 often
showed a poor performance. In 2007, cluster 3 included the remaining eight new member countries,
apart from Malta. In 2016, it also included Ireland
and Latvia, but Cyprus and Slovenia were not included. Cluster 4 was composed of four Southern
countries and Malta in both years, along with Ireland
in 2007, and along with Cyprus and Romania in
2016. In the combination of the crucial indicators
representing the social dimension of SD, which are
People at risk of poverty or social exclusion (SDG 1)
and Life expectancy at birth (SDG 3), the poorest results were shown by Bulgaria, Romania, Latvia and
Lithuania (cluster 2 countries in the initial period).
The non-EU countries – Switzerland and Norway,
included in cluster 1, were evaluated as the best performing countries. Both indicators are also used in
the analysis of this work. Overall, Switzerland, Norway and Sweden were evaluated as the best performing countries. Although the cluster 2 countries
showed the highest growth rates in real GDP (the
SDG 8 indicator in that work), the initial four cluster
2 countries still showed a poor performance in a
number of indicators in 2016.
Several studies have examined particular aspects related to sustainability. Halasková (2015) applied a
HCA to selected categories of R&D expenditure in
the EU countries in 2004 and 2013. The countries
were divided into three clusters according to their
similarities. In 2004, cluster 1 was composed of 11
countries characterised by the relatively high level of
R&D, including expenditure on and investment into
R&D. The Benelux countries, Denmark, Austria,
France, Germany and the UK, along with the CR,
Slovenia and Ireland, are included. Cluster 2 comprised 15 countries with a relatively low expenditure
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on R&D (the remaining 11 new member countries
and the Southern countries). Finland and Sweden
formed a separate cluster, cluster 3, achieving the
highest expenditure. In 2013, Sweden and Finland
formed a cluster, cluster 1, along with Austria, Belgium, Denmark, Germany, France and Slovenia, the
latter having shown a significant rise in expenditure.
Cluster 2, which showed low expenditure, contained
10 countries in 2013 because three Southern countries (except for Greece), Estonia and Hungary created cluster 3 with the remaining five countries of
cluster 1 from 2004. Gross domestic expenditure on
R&D is used as one of the indicators in the analysis
of this work because this kind of expenditure can significantly affect all pillars of SD and decoupling.
The results of the above-described studies are used
for comparisons with the results of this work.
3.

Data and Methodology

In this section the source of data used, the indicators
and the applied methodology are described.
3.1. Data
The EU SDG indicator set, from which the indicators
are used in the analysis, is composed of 100 indicators that are structured along the 17 SDGs. Each goal
contains 6 indicators primarily attributed to it, except
for goals 14 and 17, which only have 5 indicators.
There are also multipurpose indicators. Particularly,
41 of the 100 indicators are used to monitor more
than one SDG.
The indicators chosen for the analysis represent particular SDG themes (some of them can also represent
other themes if they are multipurpose). They were
selected according to the criteria to reflect all the relevant aspects of SD, while priority was given to indicators included in the EU’s priorities and its relevant strategies. Although the EU adjusted its framework for the measurement of SD to the global
agenda (the 2030 Agenda) and the indicators are currently classified according to the framework of 17
SDGs, a number of indicators are the same or similar
to those used under the framework of the EU SDIs.
It means that the EU has not changed its priority areas for SD, but the global aspects of pursuing the SD
path have been emphasised (Eurostat, 2018a).
The previously used set of indicators to measure the
progress towards the EU SDS, which is the EU SDI
set, significantly determined the choice of indicators
in this work. The Europe 2020 strategy (European
Commission, 2010) and its indicators as well as the
Resource Efficiency Scoreboard (the set of indicators related to the Roadmap to a Resource Efficient
Europe, European Commission, 2011) along with

2

In the Europe 2020 strategy the employment rate of the
population aged 20-64 is included as one of the headline
indicators, while in this work the employment rate of re-
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the EU SDI set are considered in the choice of indicators for this analysis. However, the indicators are
chosen from the EU SDG indicator set and structured
according to this, most recent, set.
All the indicators used in the analysis are indicated
in Table 1 representing particular SDGs. It was endeavoured to include in the analysis all three basic
pillars of SD, as well as the aspects of decoupling
represented by the SDG 12 indicator that is also the
headline indicator in theme 2 of the EU SDIs and the
lead indicator in its Resource Efficiency Scoreboard,
along with the institutional pillar, where the relevant
SDG16 indicator was chosen. Nevertheless, the major focus is on the social dimension of SD which has
recently attracted much attention. The crucial indicators reflecting the areas of health, education and
characteristics of the labour market are included.
From this point of view, this work is an extension of
the analysis carried out in Drastichová (2018a),
while the methodology was advanced in order to examine the changes over time more properly. Accordingly, the path of SD, not only sustainability and its
changes, can be reflected more precisely.
The selection of indicators included in the EU SDG
indicator set was determined by their importance as
representatives of the relevant SD pillars. The indicators (or their modifications) serving as headline indicators of the EU SDIs (SDG 1, 3, 12 and 13) (Eurostat, 2018a), the Europe 2020 strategy (SDG 1, 4,
5, 9 and 132 and to some extent – SDG 8 as well)
(European Commission, 2010), along with the Resource Efficiency Scoreboard indicators (SDG 12,
13, and 17) (Eurostat, 2018b), were favoured. In the
latter set the SDG 12 indicator is the lead indicator,
the SDG 13 indicator belongs to dashboard indicators and the environmental tax revenues (representing SDG 17) are included in thematic indicators.
The inclusion of the SDG 10 and SDG 7 indicators
is the innovation of the EU SDG indicator set when
compared with the EU SDIs set. The indicators related to the un/employment have also important
place in the EU SDI set (as the indicators at lower
levels) as well as in the Europe 2020 strategy. The
SDG 4 indicator is also included in the EU SDI set
as the lower level indicator. Overall, there is significant continuity and the indicators included in the EU
SDG indicator set have already been included in the
crucial EU strategies and indicator sets focused on
SD, which were created before this set.
The economic dimension of SD is represented by the
SDG 5, 8 and 9 indicators. The sufficiently high levels of the latter indicator are of great importance as
they allow for the improvements in the other dimensions while supporting decoupling. The social dimension is reflected in the SDG 1, 3, 4 and 7 indicators. The social aspects are also included in the SDG
cent graduates (the SDG 5 indicator) is applied. The greenhouse gas emissions (GHG) (the SDG 13 indicator) are
measured as index (1990 = 100), while in this paper they
are measured in tonnes per capita.
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5 and 8 indicators. Therefore, the two latter indicators are the socio-economic indicators having significant effects on the social dimension of SD. The environmental dimension is represented by the SDG 12
indicator, which is also a decoupling indicator, and
the SDG 13 indicator, which reflects the crucial
global environmental problem of climate change.
The SDG 7 indicator can be partly regarded as the
environmental indicator, while it also reflects the social aspects of energy supply and policy. Moreover,
the SDG 17 indicator is used as the representative of
both the institutional and environmental aspects. It is
difficult to assess the effects of environmental taxes
and a detailed analysis is necessary. Their particular
composition and tax rates are crucial for SD as well.
Some countries can have as high rates of environmental as of labour taxes. Thus, it can be at least concluded that the application of the revenue neutrality
principle, or an increase in environmental taxes in
relation to labour taxes generally, should stimulate
decoupling and SD. More particularly, this can affect
the relationships between the economic and environmental dimensions of SD in such a way as to shift
the economy closer towards SD. Therefore, reflecting the revenue neutrality principle, the higher the
share, the better is the performance generally
achieved, but taking into account that there are many
other factors that need to be considered. The SDG16
indicator is a direct representative of the institutional
pillar of SD.
In summary, a directly proportional relationship between performance in sustainability and the value of
indicator exists for the SDG 3, 5, 9, 12, 16 and 17
indicators, and an indirectly proportional relationship for the SDG 1, 4, 7, 8, 10 and 13 indicators.
3.2. Methodology
Cluster analysis is a multidimensional statistical
method which aims at sorting different objects (or
cases, observations) into groups in a way that the degree of association between two objects is maximal
if they are part of the same group and minimal otherwise (Mooi and Sarstedt, 2011). HCA (applied in
this work) is a method for cluster analysis which attempts to identify relatively homogeneous groups of
cases, or variables, based on selected characteristics,
using an algorithm that starts with each case (or variable) in a separate cluster and combines clusters until only one is left.
The classification contains a series of partitions of
the data where the first consists of n single-members
clusters, while the last is made by a single group containing all n individuals (Everitt, 1993). Ward's
method is used as a cluster method in this work. Because quantitative variables are used, the squared
Euclidean distance was chosen from the measures
for interval to specify distance. As the variables included are measured in different units, the Z scores
were chosen from the available standardization
methods (Aldenderfer and Blashfield, 1984; Meloun

and Militký, 2002; Řezánková, Húsek and Snášel,
2007).
Principal Component Analysis (PCA) is a dimension-reduction tool that is applied to reduce a large
set of variables to a small set that still contains most
of the information in the large set. PCA is a mathematical procedure which transforms a number of
(possibly) correlated variables into a (smaller) number of uncorrelated variables named principal components. The first principal component accounts for
as much of the variability in the data as possible, and
each succeeding component accounts for as much of
the remaining variability as possible (Johnson and
Wichern, 2007).
An HCA was applied to create the clusters of analysed countries based on the indicator values in every
year of the period 2012 – 2016. Moreover, the data
for all indicators in all the years are applied to create
the overall classification. A PCA was applied to detect the tendency of countries to belong to particular
clusters including development over time.
4.

Results of the Analysis

The results of the HCA and the PCA are presented
in this section. The development over time is analysed in more detail. In all the Figures created, cluster 1 is marked with black, cluster 2 with red, cluster
3 with green and cluster 4 with blue colour.
4.1. Assignment of countries to particular clusters
and development over time
The HCA was applied to cluster the countries in each
year of the period 2012-2016 as well as according to
all values of all indicators used in the whole monitored period. Figure 1 displays a biplot created by
means of the PCA, which indicates the composition
of clusters in 2012. It can be seen that there are
groups of countries which are close to one another
for particular indicators. Figure 1 also displays the
countries that tend to achieve high or low values of
particular indicators in 2012. Figure 3 then shows the
shifts of countries that occurred between the years as
well. This determines the composition of clusters
created by means of the HCA. Particularly, it can be
seen that the Northern countries, the Benelux countries, Austria and Germany showed high values of
the SDG 5, 9, 13 (in the latter – except for Sweden)
and 16 indicators and low values of the SDG 1 and
SDG 7 indicators. France and Belgium showed the
lowest values of the SDG 17 indicator, while Slovenia, Latvia and Bulgaria showed the highest values.
Overall, Bulgaria showed the highest values of the
SDG 1 and 7 indicator, Spain of the SDG 3 and 4
indicator, Malta of the SDG 5 indicator, Greece of
the SDG 8 indicator, Finland of the SDG 9 and 16
indicators, Latvia of the SDG 10 indicator, Luxembourg of the SDG 12 and 13 indicators and finally,
Slovenia of the SDG 17 indicator. On the contrary,
Norway showed the lowest value of the SDG 1, 8
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Table 1. 12 indicators chosen for the cluster analysis and the data modifications Source: Eurostat (2018a)
SDG / Indicators used
SDG1: People at risk of poverty or social exclusion (percentage)
SDG3: Life expectancy at birth (years)
SDG4: Early leavers from education and training (% of population aged 18 to 24) (Early leavers)
SDG5: Employment rates of recent graduates (% of population aged 20 to 34 with at least upper-secondary education)
SDG7: Population unable to keep home adequately warm (% of population)
SDG8: Long-term unemployment rate (% of active population)
SDG9: Gross domestic expenditure on R&D, All sectors (% of GDP)
SDG10: Gini coefficient of equivalised disposable income (coefficient of 0 (maximal equality) to 100 (maximal inequality)) (Gini coefficient)
SDG12: Resource productivity (PPS per kilogram)
SDG13: Greenhouse gas emissions (tonnes per capita)
SDG16: Corruption Perceptions Index (score scale of 0 (highly corrupt) to 100 (very clean))
SDG17: Shares of environmental taxes in total tax revenues (% of total taxes)

Figure 1. Biplot – results of the Principal Component Analysis, 2012, source: author’s calculations

and 10 indicators, Latvia of the SDG 3 and 13 indicators, Slovenia of the SDG 4 indicator, Greece of
the SDG 5 and 16 indicators, Luxembourg of the
SDG 7 indicator, Cyprus of the SDG 9 indicator, Romania of the SDG 12 indicator and France of the
SDG 17 indicator. This already indicates that the
Northern countries achieved a high performance in
sustainability and in many aspects, the Southern
countries and several new member countries showed
a poor performance.
After explaining the rationale behind the initial composition of the clusters, the dendograms displayed in
Figure 2 indicate the composition in particular years.
The assignments to clusters in particular years,
which result from Figure 2, are shown in Table 2.

Moreover, applying the PCA, Figure 3 indicates the
directions and changes in the assignment to clusters
in more detail. The dots show the PCA scores for the
year 2012. The values of the remaining years are projected into this PCA plane, and their projected coordinates are connected by lines to subsequent years.
The colour of the line corresponds to the cluster
membership in the corresponding year. For particular countries, different shifts over the years were
identified and for some of them a change in the cluster membership occurred. Cluster 1 is the most stable
one. The countries of the other clusters predominantly tended to move towards cluster 1. This can
especially be seen in the case of Ireland, which finally moved to cluster 1.

14
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Figure 2. Cluster dendograms created for the values of the 12 indicators used in the particular years of the period 2012 – 2016
and based on all indicators in all years, source: author’s calculations
Table 2. Assignment to the clusters 1 – 4 in the years 2012 – 2016, source: author’s calculations
C.
2012
2013
2014
2015
2016
C.
2012
2013
2014
BE
1
1
1
1
1
1
1
LU 1
BG
2
2
2
2
2
HU 2
3
3
CZ
3
3
3
3
3
MT 3
4
4
1
1
1
1
1
1
1
DK
NL 1
1
1
1
1
1
1
1
DE
AT 1
EE
3
3
3
3
3
PL 3
3
3
IE
3
3
1
1
1
PT 4
4
4
GR
4
4
4
4
4
RO 2
2
2
ES
4
4
4
4
4
SL 3
3
3
1
1
1
1
1
FR
SK 2
3
3
1
1
HR
2
3
3
2
2
FI 1
1
1
IT
4
4
4
4
4
SE 1
1
1
CY
3
3
3
2
4
UK 1
1
1
LT
2
2
2
2
2
NO 1
LV
2
3
3
2
2
Note: C. – Country

All the cluster 1 countries, which were assigned to
this cluster in the first year (2012), remained in this
cluster in all the years. These countries are all the
Northern countries, the Benelux countries, Germany, France, Austria and the UK. Ireland shifted to
this cluster in 2014 from cluster 3 and remained there
in 2015 and 2016 as well. This shift is best seen in
Figure 3. Only Bulgaria, Romania and Latvia re-

2015
1
3
3
1
1
3
2
2
3
3
1
1
1
1

2016
1
3
3
1
1
3
4
2
3
3
1
1
1
1

mained in cluster 2 for the overall monitored period
(the core cluster 2 countries). However, Croatia and
Lithuania shifted to this cluster again after they had
shifted to cluster 3 in 2013 and remained there in
2014. Several changes occurred in cluster 4, where
three countries remained for the whole monitored
period and another three countries for some years.
Three Southern countries – Greece, Spain and Italy,
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Figure 3. Change in the assignment of countries to the clusters in the period 2012 – 2016, source: author’s calculations
Table 3. Mean values of the indicators in particular clusters in the years 2012 – 2016, source: author’s calculations
C./ind. 1(12)
3(12)
4(12)
5(12)
7(12)
8(12)
9(12)
10(12) 12(12) 13(12) 16(12) 17(12)
cl. 1 18.400 81.118 10.255 84.345 3.436
2.100
2.399
27.136 2.411
11.400 80.455 6.372
cl. 2 35.400 75.129 9.943
69.929 20.886 6.971
0.777
31.243 0.749
6.829
47.857 7.647
cl. 3 23.657 79.271 9.757
77.071 13.057 4.686
1.454
28.657 1.144
11.457 60.571 8.426
cl. 4 29.250 81.550 18.450 57.050 20.875 9.700
1.160
33.850 1.903
8.200
51.500 7.235
C./ind. 1(13)
3(13)
4(13)
5(13)
7(13)
8(13)
9(13)
10(13) 12(13) 13(13) 16(13) 17(13)
cl. 1 18.582 81.336 9.445
83.655 3.845
2.227
2.405
27.209 2.436
11.245 80.636 6.285
cl. 2 41.667 74.767 13.200 71.033 26.900 5.433
0.543
35.067 0.368
6.433
45.667 9.553
cl. 3 25.730 78.120 7.140
71.450 12.500 6.150
1.308
29.370 1.057
9.770
57.400 7.649
cl. 4 28.600 82.060 17.980 61.660 21.520 10.120 1.098
32.600 2.022
7.660
52.000 7.750
C./ind. 1(14)
3(14)
4(14)
5(14)
7(14)
8(14)
9(14)
10(14) 12(14) 13(14) 16(14) 17(14)
cl. 1 19.475 81.700 8.708
82.675 3.917
2.642
2.328
27.892 2.426
10.825 80.583 6.306
cl. 2 37.700 74.667 13.167 69.533 23.400 4.767
0.620
35.300 0.366
6.600
47.000 10.047
cl. 3 24.456 78.133 6.767
74.500 11.533 5.633
1.253
30.133 0.966
9.233
56.889 7.763
cl. 4 28.960 82.280 16.720 63.360 22.480 10.240 1.084
32.760 1.962
7.580
52.800 7.912
C./ind. 1(15)
3(15)
4(15)
5(15)
7(15)
8(15)
9(15)
10(15) 12(15) 13(15) 16(15) 17(15)
cl. 1 19.133 81.583 8.850
83.292 3.750
2.592
2.326
27.775 2.424
10.725 82.250 6.311
cl. 2 31.929 77.100 9.943
72.514 22.843 5.886
0.811
35.100 0.784
7.286
54.000 8.890
cl. 3 21.400 78.500 9.571
80.314 7.057
3.657
1.419
27.843 0.980
9.171
58.714 7.797
cl. 4 31.000 82.267 14.200 52.967 18.933 12.167 1.177
33.733 2.379
7.967
49.333 8.027
C./ind. 1(16)
3(16)
4(16)
5(16)
7(16)
8(16)
9(16)
10(16) 12(16) 13(16) 16(16) 17(16)
cl. 1 18.867 81.808 8.258
84.308 3.358
2.392
2.318
28.075 2.519
10.717 81.000 6.296
cl. 2 33.140 75.640 9.980
75.520 20.440 4.220
0.680
34.740 0.605
6.640
50.800 9.210
cl. 3 20.357 78.914 9.586
83.129 5.643
2.914
1.220
27.571 1.019
9.343
57.429 7.829
cl. 4 29.260 82.480 12.120 63.460 20.420 9.040
1.052
33.580 1.941
8.300
53.200 7.990
Note: i. – indicator, c. – country, cl. – cluster; Indicators are labelled only by the number of the SDG and last two numbers of
the year.

were included in all the years and the remaining Southern country – Portugal, shifted from cluster 4 to cluster
2 for only one year, 2015. All four Southern countries

are the core cluster 4 countries. Malta shifted to this
cluster from cluster 3 for two years, 2013 and 2014, and
then it was assigned to cluster 3 again. Cyprus ended

16

Drastichová & Filzmoser /Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 7-24

a

Figure 4. Changes of cluster mean values for the standardized values of the indicators in the period 2012 – 2016, source: author’s calculations
Note: i. – indicator

up in cluster 4 after being in cluster 3 for the first three
years and in cluster 2 in 2015. The CR, Estonia, Poland
and Slovenia were included in cluster 3 in all the monitored years (the core cluster 3 countries). Slovakia and
Hungary shifted to cluster 3 and remained there after
being included in cluster 2 in the first year, 2012.
Table 3 displays the mean values of particular indicators for particular clusters in each year. Cluster 1
achieved the lowest mean values for the SDG 1, SDG
7, SDG 8 and SDG 17 indicators in all the monitored
years. As regards the first three indicators (SDG 1, 7
and 8), these are the best results among the clusters.
This cluster also displayed the lowest mean values of
the SDG10 indicator in all the years except for 2016
when it was slightly surpassed by cluster 3. The lower
the coefficient, the higher the level of equality
achieved, and therefore the performance is highest
among the clusters as well (except for 2016). This cluster also achieved the lowest mean values of early leavers (the SDG 4 indicator) in the two most recent years,
2015 and 2016.
Cluster 2 showed the lowest mean values for the SDG
3, SDG 9, SDG 12 and SDG 16 indicators (in the latter
– except for 2015), where a positive relationship between the indicator value and the achieved performance
exists. Therefore, this cluster shows the lowest performance in these indicators. Moreover, the lowest values
of the SDG 13 indicator were also shown in all the monitored years. Accordingly, this cluster achieved the best
results because of the indirectly proportional relationships. The highest mean values were shown in the SDG
1, SDG 7 and SDG 10 indicators (in the latter – except
for 2012), where an indirectly proportional relationships exist, which indicates the lowest performance.
Moreover, the highest mean values were also shown in
the SDG 17 indicator (except for 2012), where the positive relationships were determined, indicating positive
results for sustainability.

Cluster 3 showed the lowest average values of early
leavers (the SDG 4 indicator) in the first three monitored years. As indicated above, the lowest level of the
Gini coefficient (the SDG 10 indicator) was achieved
by this cluster in 2016 reflecting the highest average
equality among the clusters. The highest mean of shares
of environmental taxes (the SDG 17 indicator) was
achieved in 2012. All these values reflect the highest
performance, but it can be seen that in this cluster for
no indicator the highest average performance is
achieved in all the monitored years. On the other hand,
this cluster did not show the lowest average performance, apart from the SDG 13 indicator in 2012. Its
average emissions were slightly higher than those of
cluster 1. Cluster 4 showed the lowest mean values for
the SDG 5 indicator and the highest ones for the SDG
3, SDG 4 and SDG 8 indicators. The highest mean of
the Gini coefficient (SDG 10) among clusters was
shown in 2012. The highest mean values of the SDG 3
indicator indicate the greatest performance among the
clusters. On the other hand, the highest mean values of
the SDG 4 and SDG 8 indicators and the lowest mean
values of the SDG 5 indicator reflect the lowest performance among the clusters. All these aspects are related
to the social dimension of SD. On the one hand, the
highest average life expectancies were achieved. On the
other hand, significant deficiencies were identified in
the field of un/employment, education and un/equality.
The lowest standard deviation (StD) values were in
cluster 1 in all the years for the SDG 4, 5, 7 and 8 indicators as well as for the SDG 3 indicator (except for
2013 and 2014). For the SDG 5 indicator, the highest
StD values were in cluster 4, while those of 2013 and
2014 in this cluster are the highest values among all the
indicators in all the years (above 20). For the SDG 9
indicator the variance is among the lowest in all the
clusters generally (below 1 for all the indicators in all
the years).
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Next, the results are summarized. All the aspects described can be seen in Table 3, 5 and Figure 4. For People at risk of poverty or social exclusion (SDG 1), clusters 1 and 2 are at opposite ends of the scale, with cluster 1 showing the best results and cluster 2 the worst.
The average shares of the second best performing cluster, cluster 3, were substantially higher than those of
cluster 1 in the first three years. However, in the last
two years these differences diminished (see Table 3).
Although the average shares declined in cluster 2 and
3, they slightly increased in both cluster 1 and 4 between 2012 and 2016 (0.467 p. p. in cluster 1 and only
0.01 p. p. in cluster 4). The variability of results is also
the lowest in cluster 1 and relatively high in cluster 2 as
well as in cluster 3, especially in some years. For Life
expectancy at birth (SDG 3), cluster 4 (the best results)
and cluster 2 (the worst results) are at opposite ends of
the scale in all the years. This means that, on average,
the Southern economies showed even higher life expectancies than the cluster 1 countries, including the
Northern economies, the Benelux countries, and other
developed EU countries. Cluster 1 showed the second
highest means in all the years. Except for cluster 3, the
values of this indicator increased in all the clusters.
However, the value in cluster 3 dropped between 2012
and 2013 and then it slightly increased every year. It
was caused by the shifting into cluster 3 of three countries with low life expectancies, namely Lithuania,
Hungary and Slovakia. Lithuania showed the lowest
life expectancy in the sample in 2013 and the other two
countries showed one of the lowest values. The relatively low variability measured by the StD was seen by
this indicator, particularly in cluster 1, cluster 4 and
cluster 2 (in the latter - except for 2015). In 2015, Lithuania and Croatia returned into cluster 2 and Cyprus
and Portugal were included in cluster 2 for one year.
The latter two countries have significantly higher life
expectancies than the other cluster 2 countries. The
mean values of the early leavers (SDG 4) were the highest in cluster 4 in all the years, which indicates the worst
results. However, the variability measured by the StD
was also relatively high. The best results were achieved
by cluster 3 in the first three years and cluster 1 in the
latter two years. Thus, these clusters interchanged the
best and second best average performance in this indicator. The average values of the indicator decreased in
the clusters, except for cluster 2. The highest decrease
occurred in cluster 4, which is positive for SD. The significant increase of the mean value that occurred in
cluster 2 for this indicator in 2013 and 2014 (see Table
3) is also related to the shifts of particular countries
from cluster 2 to cluster 3, particularly the shift of Croatia, Lithuania and Slovakia that showed very low
shares of early leavers. As the first two countries returned to this cluster in 2015, the average level declined
again. For the SDG 5 indicator, the results are unambiguous again. The highest average employment rates
were shown by cluster 1, the second highest by cluster
3 and the lowest ones by cluster 4. There is also a relatively high variability in the indicator values, being the
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highest in cluster 4 and the lowest in cluster 1. The
highest StD value for this indicator across all clusters
and over all years was seen in cluster 4 in 2014 and the
second highest in the same cluster in 2013. This is because Malta, which had the highest employment rates
in all the years, shifted into cluster 4 for these two years.
Greece followed by Italy showed the lowest rates in all
the years. Spain followed these two with slightly higher
rates. Those of Cyprus and Portugal are relatively low
as well. For the shares of Population unable to keep
home adequately warm (SDG 7), the results are unambiguous as well. The lowest means and the best results
are achieved by cluster 1 (with the lowest variabilities
in the values), followed by cluster 3, and the worst results by cluster 2 (with the highest variabilities in the
values). In 2012, 2014 and 2016, there are only small
differences between the average shares of cluster 2 and
cluster 4. In 2013, Slovakia, which had a relatively low
share, left cluster 2 and the mean value of this cluster
increased. There can be more factors behind the
changes of these differences. Particularly, Greece
showed the highest increase of the SDG 7 indicator in
the sample and it currently shows the third highest
share. In all the clusters, the mean values dropped in the
monitored period, with the most significant decrease
occurring in cluster 3 and only a slight one in cluster 1.
For the SDG 8 indicator, clusters 1 and 4 are at are at
opposite ends of the scale in all the years. Cluster 1
showed substantially lower average rates than the other
clusters (above 2%) and the lowest variability in the indicator values. On the other hand, the variability is the
highest in cluster 4. Cluster 3 showed lower average
rates than cluster 2 in 2012 and in the last two years,
but they were slightly higher in 2013 and 2014. In these
two years, Croatia that had one of the highest rates was
in cluster 3 and Malta that had relatively low rates was
in cluster 4 (see Table 2). Except for a slight increase in
cluster 1, the average rates decreased in all the clusters,
most significantly in cluster 2. For Gross domestic expenditure (SDG 9), clusters 1 and 2 are at opposite ends
of the scale, with cluster 1 showing the best results
(higher than 2% of GDP) and cluster 2 the worst (lower
than 0.8% of GDP). The average shares in cluster 3
were slightly higher than those of cluster 4 every year.
The variability of the values for this indicator is the
lowest when compared with the other indicators. The
highest StD values were shown in cluster 1 (except for
2012). The mean values decreased in all the clusters,
which generally does not indicate positive results in relation to SD. For the Gini coefficient (SDG 10), the
lowest means and the best results are achieved by cluster 1, apart from the slightly lower coefficient of cluster
3 in 2016. Conversely, the worst results are shown by
cluster 2, apart from the slightly higher average coefficient shown by cluster 4 in 2012. The variance was
changing. It is the lowest in cluster 2 in 2013 and 2014,
when this cluster contained only its core countries (Bulgaria, Romania and Latvia), which all had among the
highest coefficients in the sample in all the years. It is
the highest in cluster 2 in 2012 and in cluster 3 in the
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remaining years. This is especially connected with the
shift of Slovakia that had one of the lowest coefficients
in the sample. Although those of the CR and Slovenia
were also one of the lowest, the third Baltic country,
Estonia, had relatively high coefficients in all the years.
The variability also remains relatively high in cluster 2
in last two years, when Croatia, which had values
around the average levels, shifted back to this cluster.
All four Southern countries, along with Cyprus, had relatively high coefficients which were close to one another. This led to the lowest variability in cluster 4, except for 2013 and 2014, when Malta was included in
this cluster. The mean values in the monitored period
increased in cluster 1 and 2 (adverse development) and
decreased in cluster 3 and 4 (positive development).
Resource productivity (SDG 12) had the highest mean
values in cluster 1 and the lowest ones in cluster 2 in all
the years. These countries are at opposite ends of the
scale again. The second highest performance is
achieved by cluster 4. Moreover, the average indicator
values increased in clusters 1 and 4 over the monitored
period. They decreased in the other two clusters, which
performed more badly. The variability of the indicator
values is generally one of the lowest (along with the
SDG 9 indicator). It is the lowest in cluster 2, except
for 2015, when Croatia and Portugal, with slightly
higher values, and Cyprus, exceeding them more significantly, shifted to this cluster. For GHG emissions
per capita (SDG 13), clusters 1 and 2 are at opposite
ends of the scale, with cluster 1 showing the worst results (and with the highest variability) and cluster 2 the
best (and a relatively low variability). Only in the first
year, 2012, did cluster 3 show higher average GHG
emissions per capita than cluster 1, but in the next
years, emissions were the second highest in this cluster
(exceeding 9 tonnes per capita). This is related to the
shift of Ireland, showing among the highest emissions
in the sample, from cluster 3, and to the shift of the
countries with low emissions per capita to cluster 3, especially Hungary, Croatia, Lithuania and Slovakia. The
highest average mean and StD value in cluster 2 when
compared to the other years is particularly related to the
assignment of Cyprus (showing high emissions per
capita) to this cluster in 2015. The average emissions
increased only in cluster 4 because of their increase in
Portugal and Cyprus. For the Corruption Perceptions
Index (SDG16), clusters 1 and 2 are at opposite ends of
the scale again, with cluster 1 showing the best results
and cluster 2 the worst. In 2015 only the lowest average
level of the index was shown by cluster 4. In 2015, the
three countries showing a higher performance in that
year (Malta, Cyprus and Portugal) were not included in
cluster 4. However, Cyprus and Portugal returned in
2016. Cluster 3 showed the second best results in all the
years. However, it is the only cluster in which the average value of the index declined (the decreases occurred
in Hungary and Malta; Ireland having the highest index
in this group in all the years shifted to cluster 1). The
average shares of environmental taxes (SDG 17) are the
highest in cluster 2, except for 2012, when the highest

average share was shown by cluster 3. The lowest
shares are shown by cluster 1 (with a low level of variability) and the second lowest in cluster 3 (except for
2012). The variability of the values is generally low.
The average values increased in clusters 2 and 4 and
decreased in the other two clusters. Many of the previously described aspects can be explained in more detail
using Figure 4, which displays the mean values of the
standardized indicator values over the monitored period. The variability in individual indicator values in
cluster 1 over the years is the lowest among all the clusters. This cluster achieved the highest performance in
many indicator values and the improvements over time
were often slight (in the SDG 3, 7, 12, 13 and 16 indicators) or a slight decrease in performance in some indicator values occurred (in the SDG 1, 5, 8, 9, 10 and
17 indicators). It was either the effect of the economic
crisis or, for some indicators, a very high level of performance had already been achieved. The higher decrease occurred only in the SDG 4 indicator, but this
was significantly lower than the decrease that took
place in cluster 4, which showed the worst results in
this indicator. More generally, some trends were identified. Greater improvements occurred in the less developed EU countries; especially those included in cluster
2, as well as those included in cluster 3 and 4 for the
selected indicators. Apart from cluster 1, higher differences in the mean standardized values for the indicators
between the years were often identified for at least one
of the clusters (see Figure 4). Accordingly, convergence may have taken place.
In Figure 4, it can also be seen that cluster 1 and 2 are
at opposite ends of the scale for the majority of indicators (the SDG 1, 7, 9, and 10-17 indicators). It is also
the case for cluster 1 and 4 for the SDG 5 and 8 indicators, and partly for the SDG 4 indicator, cluster 2 and 4
for the SDG 3 indicator and cluster 3 and 4 for the SDG
4 indicator. Cluster 3 showed the lowest number of values indicating the highest or lowest performance in particular indicators. This occurred for the SDG 4 indicator in the first three years, when this cluster showed the
lowest share of early leavers and the best results. Moreover, the lowest mean was achieved for the Gini coefficient in 2016, indicating the highest performance as
well. The only sign of the lowest performance were the
highest average GHG emissions (the SDG 13 indicator)
in 2012. The extreme values in cluster 4 (in Figure 4)
are associated with the indicators related to un/employment, education and life expectancy. The lowest mean
values of the SDG 5 indicator, the highest values of the
SDG 3, 4, and 8 indicators were shown. It means that
despite the high average life expectancies, deficiencies
were identified in the fields of un/employment, education and in/equality. On the one hand, Spain and Italy
showed the highest life expectancies in all the monitored years. On the other hand, these two countries and
Portugal showed the highest shares of early leavers.
Moreover, all four Southern countries and Cyprus
showed as low employment as high unemployment
rates (the SDG 5 and 8 indicator respectively). As
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a
Table 4. Assignment to clusters 1 – 4 based on all indicators in the period 2012 – 2016, source: author’s calculations
BE
BG
CZ
DK
DE
EE
IE
GR
ES
FR
HR
IT
CY
LT
LV
1

2

3

1

1

3

3

4

4

1

2

4

LU

HU

MT

NL

AT

PL

PT

RO

SL

SK

FI

SE

4
UK

1

2

4

1

1

3

4

2

3

3

1

1

1

Malta left cluster 4 in 2015, the average employment rate significantly decreased and the opposite
is true for the employment rate (see Figure 4). This
country showed relatively low long-term unemployment rates (the SDG 8 indicator) and even the
highest employment rates of recent graduates (the
SDG 5 indicator) in all the years. In 2016, changes
in opposite directions occurred as Portugal returned
and Cyprus shifted to this cluster. This is because
these two showed slightly better results than the remaining countries.
4.2 Detailed Analysis of Assignment to Clusters
For the overall assessment, the values of all indicators in all years were used to group the sample of
countries into four clusters. In the last row of Figure
2, the corresponding dendogram is displayed. Table
4 shows the assignment to clusters resulting from
Figure 2 in accordance with the values of the twelve
indicators. The assignment is clear in the case of
those countries which were included in the same
cluster in all the monitored years. This is the case
for all cluster 1 countries. On the other hand, Ireland, which shifted to cluster 1 for the latter three
monitored years, is assigned to cluster 3 according
to this evaluation based on all indicator values. As
regards the other countries, which changed their
cluster assignment, Croatia, Lithuania and Hungary
belong to cluster 2, Slovakia to cluster 3, and Cyprus,
Malta and Portugal to cluster 4. The rationale behind these assignments also results from Figure 3,
where each group is seen, including the shifts of
countries over time. Although Hungary and Slovakia experienced the same shifts between clusters
(see Table 2), they are assigned to different clusters
based on all indicator values. It can be seen in Figure 3 that Hungary remained closer to cluster 2
countries than Slovakia.
The assignment of Portugal is clear; it extraordinarily changed its position and moved closer to cluster
2 countries in 2015. This is the year in which this
country significantly improved its performance in
both indicators related to un/employment. However, the most ambiguous positions are those of
Malta, Cyprus and Ireland, which could also create
a separate cluster according to their positions in Figure 3. Moreover, Figure 2 shows that their positions
changed markedly. Ireland, which was closest to
Estonia and Poland (2012) and also close to Cyprus
(2013), was closest to the UK from 2014 and also
the Netherlands in the last two years. Accordingly,
the shift of Ireland towards the group of cluster 1

2

2
NO
1

countries is unambiguous. Malta and Cyprus were
closest together in 2012. However, Malta then
shifted to cluster 4 and was closest to the Southern
countries, especially Italy, while Cyprus remained
closest to Estonia and Ireland in cluster 3 (2013).
The position was the same in Malta in 2014 and Cyprus shifted closer to Croatia in cluster 3 (see also
Figure 3). In the following year, Malta shifted into
cluster 3, but it did not form a close group with any
countries. In 2015 Cyprus moved to cluster 2 along
with Portugal and they became the close pair of
countries showing highest similarities. Finally, Cyprus had the closest linkage with Portugal in cluster
4, while Malta remained in the similar position as in
2015.
As Figure 2 indicates, there are often closer linkages
between the countries that are somehow interlinked.
Generally, the Northern countries, the Southern
countries and some transitive countries created
closer groups, but it is not the case for all three Baltic countries. Concerning the Benelux countries,
Luxembourg was often separated in cluster 1. Croatia showed remarkable development from being
closest to Slovakia in 2012 (in cluster 2), to being
close to other transitive countries and even Cyprus
and Portugal as well as Latvia. Figure 3 records
these changes in more detail. The trend of development can generally be interpreted as a convergence
of the less developed countries to the more developed cluster 1 countries. This can especially be seen
in the case of Ireland, which was already included
in cluster 1, and the CR and Slovenia (with some
reversed trends in the second country), which were
already close to cluster 1. Slovakia, Poland, Latvia,
Portugal and Croatia also showed clear trends of
convergence, although they started in different positions. Conversely, some reversed trends can especially be seen in the case of the other two Baltic
countries, while Lithuania also returned to the less developed cluster,
cluster 2. Similar trends were also seen in two small
countries, Malta and Cyprus, which experienced
many changes. Malta has already shown the direction towards cluster 1 countries within cluster 3. On
the other hand, Cyprus behaved erratically, moving
from cluster 3 to cluster 2, and ending up in cluster
4. The remaining three Southern countries also
showed some reversed trends, but recently they
seem to have moved towards cluster 1 countries.
The development of the two least developed countries, i.e. Bulgaria and Romania, is not quite clear,
or at least the convergence seems to be slow. Moreover, in Bulgaria the shift closer towards cluster 4
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countries is also possible. The effects of the economic crisis also caused many of the negative
trends in the development of the indicators related
to sustainability and SD.
It can be concluded that the extent of similarities
and linkages is often determined by common history, location (boundaries) and features of the economy. Moreover, convergence towards the more developed countries has been taking place. However,
the majority of countries were also negatively affected by the economic crisis. The cluster 3 countries seem to be in the best
position to converge towards cluster 1 countries.
The aspects evaluated in the following two subsections further explain the rationale behind the linkages between the countries and their changes.
The development of the indicator values determines
the composition of the clusters and the changes in
their composition. In the whole sample, the average
values of the SDG 1, 4, 7, 8 and 13 indicators decreased (the latter only very slightly). This is positive for sustainability. The value of the SDG 9 indicator also decreased, which is negative for sustainability. Conversely, the average values increased
for the SDG 3, 5, 12, 16 and 17 indicators, which is
positive for sustainability, and for the SDG 10 indicator, which is negative for sustainability. Accordingly, the changes can indicate a shift towards/from
the path of SD.
4.3. Evaluation and summary
When comparing the results of this work with those
included in the literature review, many similarities
can be seen. A high performance of the Northern
countries and a poor performance of cluster 2 countries and the Southern countries were often confirmed. Allievi et al. (2011) emphasised the performance of Latvia and Cyprus, but it was only in particular dimensions of SD, i.e. in the environmental
in the first and in the social in the second country.
However, SD is based on a high performance and
balance between all three pillars along with the institutional dimension. In this work the high performance of Latvia in the relevant dimension would be
especially related to one of the lowest GHG emissions per capita and the highest share of environmental taxes in the sample3 (the SDG 13 and 17 indicators respectively) and in the case of Cyprus to
high Life expectancy at birth (the SDG 3 indicator).
However, they both showed deficiencies in many
areas of sustainability, including the institutional dimension. There are
some differences in the assignments to clusters from
the work of Huttmanová (2016). Nevertheless, several countries among which close linkages were
identified are in common clusters in this work as

3

Only in 2012 Latvia was slightly surpassed by Slovenia.

well. Particularly, three Northern countries analysed and the majority of transitive countries
formed common clusters. However, other countries
were included as well. Drastichová (2017) also
showed that the application of different indicators
can lead to quite different results. The Northern
countries, Germany and Austria formed a common
cluster as well. However, the other countries included are five transitive countries, namely the four
core cluster 3 countries from this work and Lithuania. The important feature of this group was the low
level of environmental wellbeing and a relatively
high economic and human wellbeing. The remaining cluster 1 countries from this work formed cluster 2 with Italy, Spain and Switzerland and the important feature of their similarity was the high level
of RP (the SDG 12
indicator). The remaining transitive countries,
Malta, Cyprus, Ireland and two Southern countries
(Portugal and Greece) were grouped together in
cluster 3, which was characterised by low average
economic and human wellbeing as well as RP, but
high environmental wellbeing. These results are
quite different, but depend on the methodology and
the sub-indices used. Drastichová (2018a) used similar nine indicators to those included in this analysis
and similar four clusters were constructed using the
data of 2007 and 2016. The composition of cluster
1 is similar to that in this work, but it also includes
Switzerland and, moreover, Slovenia shifted to this
cluster in 2016, which was evaluated as a significant
shift towards SD. However, Ireland shifted from
cluster 4 to cluster 3 between 2007 and 2016. The
three core cluster 2 countries from this work were
included in cluster 2 in 2007 as well. However, only
Lithuania was included in this cluster with them and
it remained there in 2016, while Latvia shifted to
cluster 3 and Romania to cluster 4. The latter confirms the trend indicated in Figure 3 that the least
developed countries, Bulgaria and Romania, can
move closer towards cluster 4 countries. When
compared to this work, Croatia, Slovakia and Hungary are included in in cluster 3 in both years and in
2016 Slovenia shifted to cluster 1. Malta was included in cluster 4 with four Southern countries in
both years and Romania and Cyprus shifted there in
2016 from clusters 2 and 3 respectively. The results
of Halasková (2015) are in compliance with the
findings of this work. The Northern countries along
with other developed countries showing high R&D
expenditure created a common cluster. Moreover,
Slovenia showed a relatively high expenditure and
in the more recent period it was included with these
countries as well. Based on Drastichová (2018a)
Slovenia has already shown a number of similarities
to cluster 1 countries. This is also confirmed by
Drastichová (2018b), where the Northern American
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countries were also included in the analysis. In this
work, not only Slovenia and Ireland, but also Lithuania created a common cluster, cluster 1, with the
Northern countries, Austria and Switzerland. The
high performance of Lithuania in that analysis was
significantly related to its high education expenditure. On the other hand, Estonia and Luxembourg
were in a common cluster, cluster 3, only with the
USA and Canada, which all had poor results in the
environmental dimension of SD.
Following a detailed review of the development in
indicator values, a final assessment of eight countries that changed cluster assignments between the
years is provided. The SDG 1 indicator increased
only in Cyprus. Portugal showed the lowest increase of the SDG 3 indicator among them. Slovakia and Hungary showed increases in the SDG 4
indicator. Although Slovakia showed the highest increase in the sample, the share is still below the average of the sample. The SDG 5 indicator increased
in all of them, but that of Cyprus was very low. The
SDG 7 indicator decreased in all of them. The lowest decrease was in Slovakia, followed by Croatia.
The SDG 8 indicator declined in all of them, except
for Cyprus, while the highest drop was shown by
Ireland, followed by Slovakia. For the SDG 9 indicator, drops occurred in almost all these countries,
apart from Croatia and Cyprus. In Hungary, Cyprus,
Malta and Lithuania, the SDG 10 indicator values
increased. Lithuania showed the highest increase in
the sample and Croatia one of the lowest decreases.
The SDG 12 indicator also decreased in the majority of them, except for Ireland, which showed the
highest increase in the sample, as well as Cyprus
and Portugal. Ireland also showed the highest increase of the SDG 13 indicator and it was directly
followed by Cyprus and Portugal and emissions
also increased in Hungary. Cyprus showed the highest decrease of the SDG 16 indicator in the sample.
The decrease was also high in Hungary and slight in
Malta and Portugal. High increases were shown by
Slovakia and Lithuania. The SDG 17 indicator declined in Ireland, Slovakia and Malta and the highest increase was shown by Croatia.
The following summary is focused on the evaluation of the path towards SD.4 Special attention is
paid to the countries that changed clusters over
time. Slovakia and Hungary showed similar developments in the majority of indicators. Although it
showed some negative trends and weaker progress
in several indicators, especially those related to
un/employment, the position of Slovakia in cluster
3 is justified. The most crucial features of the negative development in Hungary was the significant decrease of the Corruption Perceptions Index (and
also the slight increase of the Gini coefficient),
which can shift this country closer towards cluster
4

When the performance in indicators is evaluated without
indicating a particular year, the most recent year, 2016, is
used.
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2 countries again. Croatia, Latvia and Lithuania predominantly achieved significant progress towards
higher sustainability. Lithuania even showed the
second highest performance in the SDG 4 indicator, following Croatia, and it is better off than Slovakia in both indicators related to un/employment.
Overall, Lithuania and Croatia, along with another
cluster 2 country, Latvia, showed significant progress. However, the factor that shifted Lithuania
closer towards cluster 2 countries again was the significant increase of the Gini coefficient (the SDG 10
indicator). Apart from the slight decrease in performance in the SDG 12 indicator in Lithuania and
Croatia, the SDG 13 indicator in Latvia and the
SDG 9 indicator in Latvia and Lithuania, no other
deterioration was identified. There is also another
important factor in similarities between the cluster
2 countries, which is the high share of environmental taxes. This moved especially Croatia closer towards cluster 2 countries again (with the fifth highest share in 2016).
The remaining two cluster 2 countries predominantly showed poor results in the indicators included. Moreover, in a number of indicators they
showed significant similarities with Greece. Accordingly, a shift towards cluster 4 countries could
be expected in the future. Significant differences
only exist in the SDG 3, 4 and 12 indicators, where
Greece had much better results. On the other hand,
Greece showed much higher long-term unemployment rates (the highest level of the SDG 8 indicator
in the sample in each year) and higher GHG emissions per capita (which were one of the lowest in the
sample in Romania). The shares of environmental
taxes (the SDG 17 indicator) of Greece and Bulgaria were one of the highest in the sample in each
year and Romania showed a high increase. Despite
the poor results, the progress was often slow in these
countries or even deterioration occurred, especially
in Greece (such as in the SDG 1, 7 and 8 indicators
in Greece, the SDG 4 indicator in Bulgaria and Romania, and the SDG 5 indicator in Romania). The
Gini coefficient was one of highest in the sample in
all of them and the increases occurred (that of
Greece did not change in the monitored period). It
can be claimed that these are the worst performing
countries of the sample.
Although the shifts of both Malta and Cyprus to
cluster 4 are associated with substantial increases in
their life expectancies, the negative features of development also occurred in both of them. As regards
Cyprus, besides a slight increase in the SDG 1 indicator, relatively high increases in the SDG 8, 10 and
13 indicators, and the highest drop in the SDG 16
indicator in the sample, shifted this country not only
closer to cluster 4 countries, but towards lower sustainability as well. Besides high levels of the SDG

22

Drastichová & Filzmoser /Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 7-24

3 indicator, Malta was in cluster 4 particularly due
to having one of the highest shares of early leavers
in the sample and a relatively low Corruption Perceptions Index, while its performance in the un/employment indicators and the Gini coefficient is
much higher. This is also the case for the SDG 1
indicator. Despite worsening its performance in the
SDG 9, 10, 12, 16 and 17 indicators, significant improvements were also achieved in the SDG 1, 3, 7
and 13 indicators.
Ireland also faced a decrease of its performance in
several indicators. However, its development can be
evaluated as clearly closer towards SD, because it
also shifted to cluster 1, which showed the highest
average performance. Although without a shift into
cluster 1, but based on their position and the results
of analyses (including previous studies), the other
two countries with a substantially positive development are the CR and Slovenia (a decrease in performance was only seen in the SDG 4, 9 and 10 indicators for both, and for the CR also in the SDG 17
indicator). Although some reversed trends were
seen in Slovenia (Figure 3), the progress and positive development of this country can be confirmed.
The position of other two cluster 3 countries, Estonia and Poland, is further from cluster 1. The development of Poland was predominantly positive (only
its GHG emissions did not change).
Some reversed trends were seen in Estonia (worsening of its performance in the SDG 1, 4, 10 indicators and most significantly in the SDG 9 indicator).
It can be claimed that Sweden is the best performing
country of the sample. Although Norway showed
one of the highest performances in most indicators
(the SDG 1, 3, 5, 7, 8, 10 and 16), the results of
Sweden were more balanced. Moreover, Sweden
showed the second lowest GHG emissions per capita in the sample in 2016, while those of the other
Northern countries are significantly higher. Sweden
is also a leader in the SDG 9 indicator. On the other
hand, Norway showed a relatively low performance
in the SDG 4 indicator. Although both countries had
relatively low shares of environmental taxes, the
other features of taxes are important as well. For
some indicators, the progress slowed down or the
situation worsened in these as well as in other cluster 1 countries. Figure 3 showed that these countries
placed in the very left part did not have a clear trend
of development or some shifts (often slight) in the
opposite direction were shown. This could also
have been elicited by the effects of the economic
crisis. The majority of other countries that showed
progress shifted closer towards them. In terms of
cluster 1, this was also the case for Belgium, the UK
and France that moved closer to the remaining
countries. It can be seen in the case of the SDG 1
and 7 indicators, which decreased in Belgium,
France and the UK, but increased in several other
cluster 1 countries, including Norway and Sweden.
In all three countries the SDG 9 and 12 indicators

increased (despite many drops that occurred for the
SDG 9 indicator) and the SDG 13 indicator decreased. In France and Belgium the SDG 10 indicator decreased as well.
5.

Conclusions

The aim of the paper was to cluster the sample,
which includes the 28 EU countries and Norway,
according to their sustainability levels, to evaluate
the extent of sustainability of the created clusters
and to discover if shifts closer towards the path of
SD took place. Selected indicators included in the
EU SDG indicator set were used to measure sustainability and their change in the period 2012 – 2016
to reflect SD.
Overall, cluster 1, which includes the Northern
countries, the Benelux countries, Germany, Austria,
France, the UK, as well as Ireland (from 2014 onwards), is evaluated as the best performing cluster
in relation to the examined indicators. Cluster 2,
which includes three core countries each year (Bulgaria, Romania and Latvia), is evaluated as the
worst performing cluster. Slovakia, Hungary, Lithuania and Croatia were also included in 2012. Only
Lithuania and Croatia returned to this cluster (in
2015). Cyprus and Portugal were included in cluster
2 in 2015, forming the closest linkage within this
cluster.
Cluster 3 includes the transitive economies – the
CR, Estonia, Slovenia and Poland in each year,
along with Slovakia and Hungary, which shifted
there from cluster 2 in 2013. Cyprus was included
in the first three years and Malta in 2012, 2015 and
2016. The core countries of cluster 4 are four Southern countries. Although Portugal shifted to cluster 2
for one year, this country belongs to cluster 4. Cyprus is a cluster 4 country according to all indicator
values as well, although it moved into this cluster
only in the last monitored year, 2016. Malta is also
a cluster 4 country according to all indicator values.
However, it shifted to cluster 3 in the last two years.
This country showed significantly better results in
un/employment indicators (the SDG 5 and 8 indicators). It is likely that this country has shifted and can
also move closer towards the cluster 3 countries in
the future.
Although cluster 4 showed the highest average performance in Life expectancy at birth (the SDG 3 indicator) in all the years, even exceeding the values
of cluster 1, the opposite extreme is shown in the
indicators representing education (the SDG 4 indicator), un/employment (the SDG 5 and 8 indicators)
and equality (the SDG 10 indicator in 2012). In several indicators (the SDG 1, 9, 10, 16 indicator), at
least for several years the second lowest performance was shown. Cluster 3 showed the highest average performance only in the shares of early leavers (the SDG4 indicator) in the first three years and
in equality (the SDG 10 indicator) in 2016. Alt-
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hough it was surpassed by cluster 4 in Resource
productivity and GHG emissions (cluster 4 had
higher performance in the SDG 12 and 13 indicators), cluster 3 showed the most balanced results.
Except for the SDG 13 indicator in 2012, the lowest
performance was not identified. Therefore, cluster 4
is evaluated as the cluster with the second lowest
performance and cluster 3 as the cluster with the
second highest performance in sustainability. The
worst performing cluster, cluster 2, showed the
highest average shares of environmental taxes in total tax revenues in 2013-2016 (the SDG 17 indicator). This could help these countries move closer towards the path of SD in the future by means of the
application of the principle of revenue neutrality.
The lowest average performance of cluster 1 was
only identified in the case of GHG emissions and
environmental taxes (the SDG 3 and 16 indicators).
Accordingly, in the particular aspects of sustainability measured by particular indicators, the worse
performing clusters also showed a high performance. Conversely, cluster 1 did not show the highest performance in all the aspects included. Nevertheless, the path of SD is understood as a high level
of performance in all the pillars, or at least a balance
between them. Therefore, clusters showing significant deficiencies in several indicators (areas of sustainability) are not sustainable.
As regards the evaluation of the whole sample, not
all the indicators developed towards the path of SD.
Decreases in the average values of People at risk of
poverty or social exclusion, Early leavers from education and training, Population unable to keep
home adequately warm, Long-term unemployment
rate, and Greenhouse gas emissions per capita (the
SDG 1, 4, 7, 8 and 13 indicators, the latter only very
slightly) can be understood as shifts towards higher
sustainability. The value of Gross domestic expenditure on R&D (the SDG 9 indicator) decreased
as well, which can undermine the path of SD, as this
indicator can affect all the dimensions of SD. The
increases in average values of Life expectancy at
birth, Employment rates of recent graduates, Resource productivity, Corruption Perceptions Index,
and Shares of environmental taxes (the SDG 3, 5,
12, 16 and 17 indicators), should lead to higher levels of sustainability. On the other hand, the increase
in the Gini coefficient (the SDG 10 indicator) led to
lower equality and lower performance in relation to
sustainability. Overall, the average values of the
majority of indicators developed in the right direction, but it is not always the case for particular clusters. Moreover, the development of the R&D expenditure and the Gini coefficient is challenging in
relation to SD, as the values developed in the wrong
direction in many countries.
Sweden was evaluated as the best performing coun-
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try and Norway as the second best. Greece, Bulgaria
and Romania are the countries showing the poorest
performance. When assessing the trend in development in the whole sample by a division into clusters,
a trend in changes towards eight cluster 1 countries
was identified. These are the Northern countries,
two Benelux countries, Germany and Austria. The
remaining cluster 1 countries, i.e. Belgium, France
and the UK, and the countries from other clusters
often converged towards them, depending on their
ability to achieve progress.
Concerning particular countries in relation to their
assignments to particular clusters and their changes,
Ireland is evaluated as the country that shifted towards the path of SD most significantly. This country shifted into cluster 1 in 2014, completing the
group of the most developed EU countries. Moreover, another two countries, the CR and Slovenia, are
emphasized as those being close to the cluster 1
countries and those that have developed the most
towards higher sustainability (with some reversed
trends in the second one). The shift of Slovakia and
Hungary into cluster 3 in 2013 can also be evaluated
as a shift towards higher sustainability levels. However, a great challenge for Slovakia is to improve its
performance in the indicators related to un/employment (the SDG5 and 8 indicators). Although Hungary showed the higher performance in these indicators, it still has many other deficiencies in which
it is also similar to cluster 2 countries. Croatia and
Lithuania shifted back to cluster 2 after moving to
cluster 3. However, especially Croatia showed significant progress in many indicators. Both Croatia
and Latvia showed significant shifts (convergence)
towards cluster 1, but they still have a long way to
go to achieve a sufficient performance in many indicators. That is also the case for Poland and Portugal. The development of Cyprus can be evaluated as
the clearest example of the path towards higher unsustainability (moving in a circle, ending further
from cluster 1). Negative trends of development
were also identified in Lithuania and the remaining
cluster 4 countries. However, all of them seem to be
finding the right direction after showing some reversed trends in their development. These could
predominantly be caused by the effects of the economic crisis. On the other hand, the least developed
cluster 2 countries, Bulgaria and Romania, could
continue in the trend of development towards cluster 4 countries.
An important challenge for further analysis is to improve the methodology for the measurement of SD,
i.e. changes in sustainability, based on as many crucial indicators representing the pillars of SD as possible, simultaneously allowing for a detailed assessment of each dimension of SD as well as each indicator.
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For Further Social Development,
Peaceful, Safe and Useful for People
O dalszy rozwój społeczny
pokojowy, bezpieczny i korzystny dla ludzi
Wiesław Sztumski
University of Silesia in Katowice, 40-007 Katowice 11, Bankowa St., Poland
E-mail: ws34@op.pl
Abstract
In the 21st century, social progress based on the idea of the earlier Enlightenment (productivity, rationalism and
respect for private good) brought humanity to the brink of the abyss. Its further continuation threatens to destroy
humanity, and maybe even our planet. This warning is included in the first and second report of the Club of Rome.
Therefore, the authors of the second report from 2017, Ernst Ulrich v. Weizsäcker and Anders Wijkman, recommend creating a New Enlightenment. This is a challenge for the present generation – the last one that can and
should do this to protect humankind from cataclysm. Above all, one has to stop the irresponsible and harmful
social progress, which crosses the limits of growth. However, not everyone agrees with this. Some people (e.g. S.
Pinker) claim that one not needs a new Enlightenment. On the contrary, one needs to continue the development
the ideas of early Enlightenment and to guide yet more by reason and science to ensure an increase in productivity
and prosperity. In addition, the problems of the modern world are not as great as it is presented in the reports of
the Club of Rome. One can solve them using reason and science. Therefore, instead of weakening the role of
reason, one should strengthen it by eliminating elements of irrationality from people's thinking and behavior. In
addition, all negative effects of the Enlightenment are finally useful. So, there are two opposing concepts to get
out of the impasse. One is utopian and the other is excessively realistic. As usual, extreme ideas are not the best.
Therefore, one must seek for a way out between them and find some golden mean.
Key words: social development, civilization, existential threats, New Enlightenment, New Ethics, transformation
of consciousness

Streszczenie
W 21. wieku postęp społeczny realizowany na podstawie idei dawnego Oświecenia (produktywności, racjonalizmu i poszanowania dobra prywatnego) przywiódł ludzkość na skraj przepaści. Dalsza jego kontynuacja grozi
zagładą ludzkości, a może nawet naszej planety. To ostrzeżenie zawarte jest w pierwszym i drugim raporcie Klubu
Rzymskiego. W związku z tym autorzy drugiego raportu z 2017 r. – Ernst U. v. Weizsäcker i Anders Wijkman zalecają stworzenie Nowego Oświecenia. Jest to wyzwanie dla teraźniejszego pokolenia - ostatniego, które może
i powinno tego dokonać, by uchronić ludzkość od zagłady. Jednak nie wszyscy zgadzają się z tym. Niektórzy (np.
S. Pinker) twierdzą, że nie potrzeba nowego Oświecenia. Trzeba nadal rozwijać idee dawnego i jeszcze bardziej
kierować się rozumem, produktywnością.
Słowa kluczowe: rozwój społeczny, cywilizacja, zagrożenia egzystencjalne, nowe Oświecenie, nowa etyka,
transformacja świadomości
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Wir verfügen über genügend Wissen,
die erforderlichen Veränderungen für den Erhalt
der Welt zu schaffen1
Ernst Ulrich v. Weizsäcker
1.

Social development and civilization progress

The best definition of development in the broad
sense is such, which is as if a common denominator
or a synthesis of many definitions that one can found
in literature: Development is a sequence of such irreversible and directed changes taking place in the
structure of an object, which can lead to the change
of its identity (Sztumski, 1988). During development, the structure of an object may simplify or complicate. In special cases, when the changes exceed
the boundaries of the object's identity, the development leads to its disintegration. Development can be
progressive or regressive depending on whether it realizes by means of repetitions or of novelties. When
one evaluates positively a progressive development
because of some criterion, then one talks about a progress. In other words, progress is such development,
which for some reason benefits people or when people evaluate it well. Social development being a particular form of development in the general sense is
defined as a directed social process, as a result of
which there is a continuous growth of certain variables, important for a given society or community
(Sztompka, 2005). In popular awareness, social development one usually connect with progress, with a
better possibility of achieving goals, using more and
more energy and better technology, rising achievements in science, higher productivity, quality, creativity and happiness. Therefore, one believes that social development aims at improving the standard of
living and the growing happiness of people. In the
meantime, progressive social development does not
have to be beneficial to humanity, but at most for
certain groups. This is evidenced by the fact that the
current social development, in principle, spontaneous, caused more and more troubles and contradictions until it brought today humankind about the
edge of a precipice.This was mainly because of its
intensity and pace, which have been growing steadily for the past five hundred years, and the most in
the last five decades, in proportion to the technological progress and the spread of monochronic culture.
Social development realizes in many domains of social life, such as knowledge, technology, trade, services, communication, transport, politics, art, entertainment, etc. independently of each other. Therefore, if one talks about social development, then one
means about the development of all his domains in
all aspects, not only of the chosen ones. However,
one speaks often intentionally about the develop-

1We

have enough knowledge to make the necessary
changes for the preservation of the world (Weizsäcker,
2017).

ment of the whole society, when in fact it develops
only in one or several areas.
The measure of social development is the progress
of civilization. Civilization means the state of society
at every stage of its development. In other words, social development is a process, and civilizations are
its phases or states. Main components of civilization
are culture (especially material), knowledge (especially scientific), technology and economy. Generally, the measurers of civilization are material and
cultural goods, predominance of rational thinking
and the sum of skills and achievements in the fields
of technology, knowledge (scientific), culture, architecture (urban planning), customs, organization of
society, etc. Civilization is a system, and its structure
consists of the mentioned components and relations
(interactions) between them. The systemic approach
requires holistically and comprehensively to perceive civilization, to study and evaluate it. The evaluation of civilization is relative depending on which
of its components one takes into account. Generally,
not all of its elements develop equally. Therefore, a
given society can be more civilized due to one of its
components and at the same time less civilized due
to the other. Evenly or – using fashionable word –
sustainable development of civilization happens
very rarely and lasts for a short time. Most people
see in the advancement of civilization something
lofty and the source of benefits, something what
brings society closer to perfection, universal wellbeing and happiness. Therefore, one believes that
subsequent levels of civilization bring humanity
closer to perfection, universal well-being and happiness. For that reason, people want to be more and
more civilized. Pejoratively, one calls a barbarian a
person who has not crossed the frame of earlier civilizations. One ignores the fact that civilization develops on a spiral and allows for repetitions at an increasingly higher level. Therefore, contemporary
civilization, especially Western, makes people barbarians again. It is so, because the development of
consciousness, spiritual culture and personality does
not keep up with the development of technology, science, economics, trade, material culture, management methods, social organizations, etc. The stigma
of the past eras – especially the elements of savagery,
cruelty, and irrationality – still prevails in the consciousness of the masses, and the level of spiritual
(non-material) culture is still lower than of the material culture. These are the basic contradictions of social and civilization progress, which are intensifying,
bringing humanity astray and leading social evolution to a dead end. That is why the American essayist, poet and philosopher, Ralph Waldo Emerson
(1803-1882) rightly believed that Humanity will
eventually die from civilization. Our times fully con-
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firm the validity of his prophecy. Contemporary civilization, developed primarily based on modern technologies (nanotechnology) and artificial intelligence, especially for military purposes, which is subordinated to the ideology of unbridled consumption
and the dominance of economics over ecology, poses
a serious threat further existence of humanity and the
earth. Mass media increasingly shock us and scare
with information about the rapidly approaching destruction and about various astronomical and social
phenomena that confirm apocalyptic visions. There
are more and more reports about the fulfillment of
biblical, Fatima, Nostradamus and other predictions
about the end of the world in several dozen years because of the flood, climate warming (from heat and
drought), nuclear or bacteriological war and asteroid
collision. At now, biggest threats to humankind are
weapons of mass destruction, extreme weather
events, natural disasters, failure of climate change
mitigation and adaptation, and water crisis. (Gray,
2019) Recently, the Parliament, the Commission and
the European Council announced the report of the
European Strategic and Policy Analysis System (ESPAS) on global trends up to 2030, Challenges and
choices for Europe. It states that in the next 10 years,
global warming will bring great economic and environmental damage, and then – in this century – it will
lead to extinction of the human race. Earlier, cities
where by 2030, two-thirds of humanity will be living, will be transformed into Sin Cities completely
poisoned, polluted and controlled by crime and violence. (Broniatowski, 2019). Should we them disregard on the ground of unjustified optimism, that if
they have not been fulfilled so far, that they will not
come true in the future? Possibly, not to the end, because these threats grow and accumulate proportionally to the progress of civilization and at some point
they can reach a critical state and exceed it. Some
political, scientific and religious leaders, among others Pope Francis as well as ecologists and people of
art are aware of this. Many of them see a way out in
the liberation from the chains of consumerism and in
the resignation from the pursuit of profit. They claim
that this would be possible thanks to the modernization of idea of Enlightenment and ethics.
2.

The ideas of New Enlightenment and New
Ethics

Professor Ernst Ulrich von Weizsäcker (physicist,
biologist, politician, former President of the Club of
Rome, member of the Bundestag and Dean at the
California Environmental College in Santa Barbara)
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said that utilitarian economics and analytical philosophy are no longer able to meet the challenges of tomorrow's world2. Although today, fifty years after
the establishment of the Club of Rome, we live more
ecologically, economically and socially, still the
governments of many countries, economic entities
and ordinary citizens ignore its resolutions and recommendations of ecologists. In addition, development, focused on overproduction and overconsumption of material goods, which bring more and more
profits, is achieved at the cost of the rapidly progressing exploitation of natural economic resources
and human capital, environmental devastation and
growing social contradictions. The threat of real, inevitably and rapidly approaching destruction of the
human species because of uncontrolled, carefree, irresponsible and unbalanced economic growth,
fueled by spiral of growing overproduction and over
consumption, did not yet reach the consciousness of
many people. One states in the second report of the
Club of Rome3 that the new generation is probably
the last one that can prevent a collapse. However, it
has to realize that now it is its turn to act and that it
must take matters into its own hands without looking
at others. E. U. Weizsäcker proposes that – until it is
still too late – to begin the New Enlightenment,
thanks to which the durable balance of all social
forces will become the common goal of all humanity
(Weizsäcker, Wijkman, 2017). He sees in this the
best alternative to save humanity and our planet.
People are aware of the threats caused by climate
change (warming), overpopulation, biodiversity destruction, oceans pollution, atmospheric poisoning
and soil degradation. However, there is a big threat
that is hardly talked about. This is the threat to global
peace that has been growing since the end of the
Cold War, but most of all in the last few years. The
risk of World War III has never been as high as it is
today, when it is increasingly difficult to rule in nuclear weapon-holding superpowers. Especially,
when ignorant, stupid and unpredictable persons
rule. Unfortunately, the leaders of industrialized
countries are losing their logical ability and wisdom
more and more. National leaders of developed countries behave like children confusing longings, false
premises and pious wishes with reality (Nowacki,
1983).
E. U. Weizsäcker points to two causes for the threat
of world peace now. The first is the exercise of
power by the elite of world financiers, which much
more decide on the fate of the world than state governments. For them, humanitarian reasons in general, and ecological ones in particular, are not im-

2Ibidem
3

The first report was presented in the book D. & D.
Medows and J. W. Forester, Limits to Growth (1972). The
scientists' prognosis has shocked citizens, politicians and
industrialists who learned that excessive industrialization,
exploitation of natural resources, destruction of habitats,
soil depletion and population growth would lead to suicide

of humanity if one were not stopped them in time. The authors called for political factors to establish a stable world
system by using more efficient technology, protecting the
environment, recycling raw materials and stopping population growth. The goal was a state of equilibrium that
would enable a good material standard of living for people.
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portant, but only profit, money and gaining power
over state governments. The second cause is the exercise of political power by people who are incompetent, corrupt and guided by bad will (Pawlowa,
2019). Earlier, Ludwig v. Mises (1881-1973) wrote
about it: There is no more dangerous threat to civilization than a government of incompetent, corrupt
and evil people. Then, Robert Delavy wrote: Authority x stupidity = self-destruction (Delavy, 2005). According to E. U. Weizsäcker, politicians cannot eliminate these threats It is possible in result of the transformation of people's awareness thanks to New Enlightenment and New Ethics. On the fundament of
the new consciousness, New Policy may appear, i.e.
such one that will lead to a global balance between
justice and productivity and the pursuit of wealth.
Until the Adam Smith’ times law and morality limited economics. Unfortunately, from the twentieth
century on the contrary – economics decides about
law and morality more and more. In the future, the
new ethics should restore the domination of morality
over economics.
It is not necessary to reject the Old Enlightenment –
from Descartes to Kant – to whom humanity owes to
many achievements in the spheres of science and
technology and the discovery of the most valuable
for European culture significance of individualism,
private property and non-interference of the state
into the private sphere. Today, however, private
goods do not require already such protection as public goods that are more at risk. The Old Enlightenment invented in the 17th and 18th centuries encouraged the social progress of the empty world when the
population was only about one billion and when ecosystems were still largely intact. The New Enlightenment should give solutions to the problems posed
by the full world with seven times more people. Today, there is a need for a new ethics that would free
people from thinking in terms of an unbridled market
economy, and replace the habits of short-term thinking with far-reaching thinking. Acting according to
the principle of presentism or recentivism there and
now is a source of greed (of the desire to get rich),
wrongly understood globalization and deregulation
of financial systems, and therefore of these all what
lies at the base of people activities, which damage

our planet and us. It is necessary to create a basis, on
which new equilibrium could be built between man
and nature, speed and stability, equality and efficiency, individual and common good, by using for
example traditions of Asia or Hopi Indians, whose
cultures last invariably since several thousands of
years. Presently living generations are the last ones,
which can make a global reconstruction of agriculture, housing, transport and energy supply for 7.5
billion people in order to avoid irreversible crossing
ecological boundaries of the economic growth. The
more so because of present scientific and technological achievements as well as financial possibilities
are much better for creating an ecologically sustainable world than ever before. However, the thing is,
to use knowledge, technique and financial resources
to save humankind. It is diligently necessary a truly
new starting point for the development of new philosophy and ethics, because of materialistic selfishness has emerged on the base of old philosophy and
ethics and become recognize as the most effective
motive force of today's world. Unfortunately, it has
proved to be a tool of destruction too, that has led to
the critical situation. Pope Francis dedicated the encyclical Laudato Si’ (Pope Francis, 2015) to the deep
crisis of ethical values in the present world. Even
earlier, in 1968, the Club of Rome called for changing the system of values. Moreover, in 2015, the
United Nations adopted the Agenda 2030 containing
17 goals4 for sustainable development and 169 tasks,
which in the next fifteen years should stimulate people activities in areas of key importance to humanity
and our planet5. However, if we do not stop the destructive effects of material growth, in a dozen years
the world will look even worse in terms of ecology
than now. In the first in history report on the state of
humanity, the Club of Rome warned against a catastrophe, if humanity, guided more by economic than
by ethical values, would exceed dangerously the material limits of the Earth. Since then, a lot has
changed. We have sufficient knowledge to stop current trends of irresponsible development and to reject some philosophical concepts and beliefs that
prevent us from making the desired changes for preserving our world and species. It is true that
knowledge, technology and finances allow for the

4

novation. 10. Reduce inequalities in countries and between
countries. 11. Make cities and human settlements safe, stable, sustainable and inclusive. 12. Ensure patterns of sustainable consumption and production. 13. Take urgent action to combat climate change and its consequences. 14.
Protect oceans, seas and marine resources and use them
sustainably. 15. Protect, restore and promote the sustainable use of terrestrial ecosystems, sustainable forest management, fight against desertification, halt and reverse the
process of soil degradation and halt the loss of biodiversity. 16. Promote peaceful and inclusive societies, ensure
access to justice for all people and build effective and accountable, inclusive institutions at all levels.

Sustainable development goals: 1. Eliminate poverty in
all its forms, around the world. 2. Eliminate hunger,
achieve food security and better nutrition, and promote
sustainable agriculture. 3. Provide all people of all ages
with a healthy life and promote well-being. 4. Ensure high
quality education for all and promote lifelong learning 5.
Achieve gender equality and empower women and girls.
6. Provide access to water and sanitation to all people
through sustainable water management. 7. Provide everyone with access to stable, sustainable and modern energy
at an affordable price. 8. Promote stable, balanced and inclusive economic growth, full and productive employment
and decent work for all people. 9. Build stable infrastructure, promote sustainable industrialization and support in-

Sztumski/ProblemyEkorozwoju/Problems of Sustainable Development 2/2019, 25-32

liquidation of many important problems and contradictions that have accumulated because of deliberate, but uncontrolled economic growth. In the new
report of the Club of Rome, we find a way out of the
deep ecological crisis in the transformation of consciousness (metanoia) of the world managers, thanks
to such a change of the value system that the spiritual
values and not the material values would be the most
important ones. But nobody and nothing will force
them to do so, except their own environmental conscience that they do not have. Only the ecological
conscience, on the power of the moral imperative,
would dictate them to give up, at least partially, the
multiplication of profit and money in their bank accounts for the sake of the environment, future generations, the common good, and our planet. Such
metanoia encounters serious resistance from the
power elites and their consciousness. Thus, the faith
of the authors of this report in the implementation of
their recommendations is founded on an unrealistic
assumption. Believing in the good will of new generations in engaging them in the implementation of
the New Enlightenment is also illusory. For now,
young people do not show great interest in that. Only
here and there, students organize demonstrations for
environmental protection. They have too many ongoing troubles and matters that do not allow them to
cross the horizon of the present and care for the future of humanity and the world. They are too much
rooted into old value systems and ways of thinking.
In addition, their main goal is to survive here and
now as best as possible, according to the principle to
have is more important than to be. It is also illusory
to cut oneself off by a thick line from the philosophical and cultural tradition and habits, stereotypes and
ways of thinking encoded and inherited since centuries. The postulate of changing the system of ethical
values requires an explanation, what a value system
should be appropriate for the new enlightenment.
Based on the authors’ reference to the green encyclical of Pope Francis Laudato Si' one can guess that
it would be a system resulting from Christian ethics.
In this encyclical, as in the earlier ones on environmental protection – Pace in Terries (1963) and Redemptory hominids (1979) – one claims that the universal recognition of Christian values in directing
with them in the relationship man-environment
would be the last resort. It is difficult to deny that
many Christian values, like in other religions, are of
universal and supra-historical character. However,
the problem is that there are less Christians as followers of other churches together, and many Christians do not respect the ethical principles of their
church. Despite the efforts made over two thousand
years, Christians failed to disseminate their ethics to
a satisfactory degree. Now, the chances of the Christian church's moral leadership are scarce on a global
scale, because the Catholic Church has found itself
in a deep moral collapse because of corruption of its
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hierarchs through the capitalist system, their greediness of wealth and power, and of the sexual licentiousness. In this encyclical, the Pope confirmed that
in the conditions of growing uncertainty of tomorrow, collective egoism and increased greed appear.
Everyone wants to buy, own and consume as much
as possible. Therefore, it is unlikely that someone
would accept the boundaries that nature sets for him,
and that he want to be guided by the common good.
Pope Francis, however, deludes himself that persons
who respect pro-environmental attitudes, behaviors
and activities, organized in social movements like
consumers, could force the ruling elite to follow
them and give up the primacy of economic values.
Only sporadic and local consumer movements
forced entrepreneurs and managers to change their
behavior. This is another optimistic illusion based,
for example, on such fictional thinking: if not all
people will no longer buy a commodity, this will lead
to its price reduction. However, the problem is that
people are various and there are always those who
can afford it, and they certainly will not participate
in such movements. He also errs that humanity will
want to return to the level of primitive communities’
civilization. There is no longer the time when a stick,
bag and faith in salvation would be enough for happiness, as Christ did. The same applies to changes in
the moral attitudes of the ruling elites in democratic
systems. Theoretically, thanks to the parliamentary
and local elections, it is possible to eliminate individuals who are unworthy of holding public functions. However, the practice is quite different. It is
not the individual or the sovereign who chooses the
authorities, but only one or other authority elects itself with the help of individuals. The more complex
a political system is, the lesser role play individuals,
increasingly greater role play the croupiers of the
world's history (financial elite), who shape the history according to their own discretion and interests.
(Sztumski, 2011a) Thus, the concept of Francis resembles a castle built on ice; it is beautiful, but it is
built on a fragile and deceptive fundament. The implementation of the ideals of the New Enlightenment
and the New Ethics can proceed as a result of the
massive awakening of people and the shaping of
their ecological awareness and ecological conscience, and thus as a result of educational efforts.
However, it is a long-term process, and people must
act faster and faster to prevent a catastrophe. Never
before has time put so much pressure on human activity as now. In addition, shaping ecological conscience can be effective in appropriate social conditions, which will appear in result of the change of
present economic and political system in the global
dimension. This could be fastest done thanks to the
world revolution. Nevertheless, its preparation - the
organization of the masses and the growing of revolutionary consciousness – also requires a long
enough time. Therefore, it is difficult to find an opti-
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mal, real and effective way out of the state of ecological collapse in which humanity found it.
3.Maybe the New Enlightenment will not be need
A year after the publication of the mentioned E. U.
Weizsäcker book of, as if in defiance of the report of
experts of the Club of Rome, appeared the book of
the Canadian-American social psychologist Steven
Pinker Enlightenment Now: The Case for Reason,
Science, Humanism, and Progress (Pinker, 2018).
The author questions the legitimacy of the pessimistic perspective of further social development, which
is included in the report of the Club of Rome, and
presents its own vision, exaggeratedly optimistic.
Perhaps he believes in the proverb of the technocrats:
What technology can destroy can also repair, or he
defends neoliberal economists and economists who
are committed to maintaining current economic and
political trends at the expense of the environment
and the future human species to make a profit. He
responds negatively to the questions: Is the world really falling apart? and Is the ideal of progress obsolete? According to him, people live longer; they become healthier, freer and happier, even though the
world faces serious problems6. One can solve them
thank to further more intensive use of reason and science as recommended the earlier Enlightenment.
One should not evaluate social progress badly based
on loud headlines and apocalyptic prophecies, but
positively based on facts. He presented these facts on
seventy-five charts, which show that statistically the
majority of people live longer, healthier, prosperous,
safer, happier and more peaceful than ever before,
not only in the West. He claims that the driving force
of social progress, which contributes to the improvement of human fate, is not some cosmic or mystical
force, such as universal ecological conversion, but
science and human reason (together with artificial
intelligence). Therefore, he appeals for further development of rationality, because only reason can lead
humanity out of the collapse and ensure further so6 This claim is doubtful. It is true that thanks to the progress

of medicine, the statistical person lives longer than before.
On the other hand, however, also thanks to this progress,
people are more and more often ill, and they are more and
more frail and unable to live without the use of various
support devices and artificial organs. Most people (in the
world population scale) cannot afford treatment and purchase of support devices or transplants. It is not true that
people are becoming more and more free. On the contrary,
they are more enslaved because (paradoxically) neoliberalism has led to the new enslavement (Sztumski, 2011b).
The thesis about making people happy by progress under
the capitalist system is doubtful. Certainly, some are
happy, others – no, depending on what criterion happiness
is assessed.
7 The fear of terrorism is unjustified, because for example,
an American is 3,000 times more likely to die in a traffic
accident than in a terrorist attack. Economic inequality is

cial progress, as what the reason has earlier destroyed, it can repair now. The problem, however, is
that reason alone cannot repair anything. In addition,
human being is not a robot, but a rational and at the
same time, an irrational being. He does not act just
as his reason dictates to him, but he is also guided by
irrational premises – intuition, emotions, beliefs,
myths, etc. These factors are as good as the rational
ones, and life proves that they are often even more
effective, S. Pinker marginalizes threats of terrorism,
nuclear war, social inequalities, global warming and
artificial intelligence. (Pinker, 2012) Based on analysis of the sources of skepticism and fear S. Pinker
comes to the following conclusions. People are not
irrational beings by nature. One needs no religion to
ground morality. Modernity has not led people into
loneliness and suicidal tendencies. Not everything
will die or disappear because of nuclear war, scarcity
of resources natural, climate change and artificial intelligence broken off the chain7. He argues that one
needs even more reason, science and humanism to
deal effectively with problems and to sustain human
progress. S. Pinker defends seventeenth-century Enlightenment values – reason, science and humanism
– in the development of which he sees a panacea for
the troubles of the modern world. He claims that they
are threatened by contemporary trends such as religious fundamentalism, political correctness and
postmodernism. Moving away from them would
cause huge losses for humanity. Possible existential
threats that critics of social progress fear does not exist in reality. One publicizes them in order to turn
humanity away from the path of rational progress
and to continue it in a senseless way. This favors the
spread of religion what is clear from the content of
Pope Francis's green encyclical. Although on the
other hand, the concept of rational progress bases on
secular worldview and promotes its dissemination.
Admittedly, S. Pinker recognizes the negative effects
of progress resulting from the growing social inequalities (mainly economic), nuclear weapons, artificial intelligence, terrorism, etc., but maybe delibernot as a lack of prosperity or misfortune in poor societies.
In addition, the world as a whole becomes equal. Even
where economic inequality is growing, the poor are constantly getting rich and using technological innovations.
Creating technological innovations that make the poor
slightly richer, and rich yet rich, is rather a positive phenomenon. He attributes the blame for the use of nuclear
weapons to the anti-enlightenment forces, because no one
who is guided by reason will allow it. Moreover, the scientists have developed the design of the first atomic bomb
because they had to defeat Hitler. If there were no Nazis,
there would be no nuclear weapons. One does not need to
be afraid of the potential extinction of humanity because
of the use of nuclear weapons. Fear of accidental catastrophes caused by artificial intelligence is unfounded, because, for example, moving cars alone reduce the number
of accidental road accidents.
.
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ately he reduces their size and significance. The
point is for people not to be afraid of these threats
exaggerated by the Club of Rome and to ignore them
in everyday life. Let them live peacefully, let the rich
get richer, let the poor grow poor, let the soldiers go
boldly for mass slaughter in the event of a nuclear
war – let the world roll over the old path marked out
by liberalism, bandit capitalism, consumerism and
anti-ecologism. They do not need to worry about the
far future, because it will somehow be so, as it has
been so far. One has to take care of what is here and
now. Surely, not all of Earth will fall into ruin, not
all people will die in the war, because of starvation,
being in a poisoned environment, diseases of civilization or one or another catastrophe. Keep smile! Enjoy what you have, that you still live, no matter how,
in what a condition and how long.
This concept contains a contradiction. On the one
hand, it emphasizes importance and role of reason
and science, and on the other hand, it questions the
experts’ rational reports and scientific forecasts.
5. The choice of a golden mean
Today, we have simultaneously two competing concepts of the exit from the deepest crisis for the centuries, in which humanity found. Both seem credible,
because they refer to facts, but each of them to others. The first of these draws attention to these facts,
which prove that humanity, in result of social progress from the old Enlightenment, has almost
reached the limits of further social and civilizing development. The transgression of the limits of growth
endangers destroying of civilization, human species,
and Earth. Therefore, further social progress must be
made on the ground of the new Enlightenment. The
authors of this concept see the main reason cause of
the crisis in the growing role of reason and rationality, and therefore they value more the irrationality.
The condition for the conversion of the old Enlightenment into a new one is the change of the way of
thinking, initiated by Aristotle's classical rationalism
and developed by successive philosophical systems,
up to the beginning of twentieth century. One could
replace this rationalist and enlightenment way of
thinking by the ecological way of thinking that derives from philosophical environmentalism.
(Sztumski 1997; Sztumski, 1998; Sztumski, 2012).
Contrary to algorithmized and calculated thinking,
such as in the old Enlightenment, it does not recognize reason as the only authoritative and reliable criterion of truthfulness and evaluation, as the most reliable source of knowledge, and as the basis of morality. Therefore, it appeals to reasonableness, which
consists not only of reason, but also of feeling, intuition, faith, life experience, and subjective experience of the world. Ecological thinking is biocentric,
anthropocentric, cosmocentric and prospective. The
starting point and goal is a man as an individual and
his local environment, but he is directed towards an
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ever-wider environment and human species It has in
mind the survival of individuals and the human species for as long as possible. It plays the role of the
evaluation criterion to evaluate attitudes, behaviors
and human actions: good is what favors the harmonious unity of human with his environment and the
survival of humankind. The transition from Enlightenment thinking to ecological one seems to be this
radical change of consciousness that is referred to in
the report of the Club of Rome.
The second concept emphasizes the facts that show
the benefits of social progress, implied by the ideals
of the old Enlightenment, and therefore one should
not change into the new one, especially radically. It
omits, conceals or marginalizes facts about the harmfulness of social progress. The author of this concept
blames irrationality for the crisis and therefore
acknowledges reason together with artificial intelligence the most important motor force of progress
and calls for further development of rationality and
improvement of reason.
Only this can ensure further calm and responsible social development. The concept of S. Pinker reflects
a one-sided view of social progress. It shows it as
something wonderful, which does not generate so serious threats mentioned in the report of the Club of
Rome, although it has some negative effects, which
actually turn out to be beneficial for people.
It is not necessary to change the enlightenment style
of thinking, to which humanity owes such rapid and
enormous progress of civilization and the rising
standard of living. On the contrary, one needs to inspire people to make efforts for social progress,
without bothering them with unwanted side effects.
It is necessary to continue the Hegelian March of
Reason and to eliminate the elements of irrationality
from the consciousness and life of people.
The contemporary generation faced a dilemma,
which concept to choose, guided by the good of humanity, at present and in the future. This is a typical
dilemma for choosing the lesser evil, because none
of them is fully satisfactory, safe or ensuring a better
future. The first is beautiful, but utopian, and not
very conducive to the development of rationality,
and the second is real, but it deprives man from the
elements of spirituality and transforms him into a robot-like and indifferent creature. The choice depends
on the answer to the question whether a man is more
a material or spiritual being. However, we do not
know that. Perhaps he is sometimes more material
and sometimes more spiritual being. Therefore, there
is nothing else to try to find a golden mean in the
form of a synthesis of what is good in both concepts.
The point is the future social progress should shape
people, who do not overestimate rationality and not
underestimate spirituality, by people balanced in respect of matter and spirit, reason and emotions, selfinterest and common good, and other pairs of opposites that they face every day.
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Abstract
This review paper studies the differences in the energy use behaviour in households in developing and developed
countries, by focus on a geographically diverse selection of publications. The study has been divided into sections
in which energy use, socio-economic factors, policies and the methods used in the surveys have been investigated.
The main motivation of the study was to understand user behavioural patterns influencing energy consumption (or
reduction in use), and the effect of varying socio-demographic factors on the same. The methodologies adopted
in the papers reviewed have been compared. Surveys were prioritized in the examined papers to see if there was
an pattern in household energy use and which behaviours affected this. For the developing countries door knocking
were the most used strategy to get hold of information. For the developed countries surveys online were the most
effective strategy. In Japan and Norway clear differences could be seen due to the culture of the countries, which
affected the households energy use. For the developing countries energy here is not predominantly electricity.
Biofuels and kerosene were the most common fuels used for the daily life of the residents in the developing
countries. A transition from these fuels to more modern energy is happening right now in the 21 st century. The
government have a big impact on the households energy use and the governments for the different countries
prioritize differently as seen in Kuwait where they subsidy 90 % of the final electricity for the households thus
increases the energy use significantly which have a negative sustainable development effect. While on the other
hand the government in Zambia decided to shut down the whole electricity grid for eight hours per day during
a two year period of time to save energy.
Effective strategies for reducing energy use, according to most of the publications, are tailor-made information
and feedback to users, and clear outlining of goals by the decision-makers, for both the developed countries and
the developing countries. Future research should focus on effective formulation of the feedback provided to users.
Key words: energy use behaviour, households, sustainable development, developed countries, developing
countries

Streszczenie
Niniejszy artykuł przeglądowy analizuje różnice w zachowaniach konsumenckich w zakresie zużycia energii w
gospodarstwach domowych w krajach rozwijających się i rozwiniętych. W badaniach wyróżniono kwestie związane ze zużyciem energii, czynnikami społeczno-ekonomicznymi, polityką i zastosowaną metodyką. Celem badań
było zrozumienie wzorców zachowań użytkowników oraz wpływ różnych czynników społeczno-demograficznych
na zużycie energii (lub zmniejszenie jej zużycia). Z porównania metodologicznego wynika, że ankiety stanowiły
główne narzędzie badawcze. W krajach rozwijających się respondenci najczęściej byli osobiście odwiedzani przez
ankieterów. W krajach rozwiniętych w o wiele większym stopniu wykorzystano Internet. W Japonii i Norwegii
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stwierdzono występowanie znaczących różnic wynikających z uwarunkowań kulturowych tych krajów. Dla krajów rozwijających się, w codziennym życiu, nadal największe znaczenie miała nie energia elektryczna, a biopaliwa i nafta. W XXI wieku obserwujemy jednak stopniowe zmniejszenie się udziału tych nośników energii i wzrost
wykorzystywania elektryczności. Rządy poszczególnych krajów mają istotny wpływ na poziom zużycia energii w
gospodarstwach domowych, przy czym zakładane priorytety są różne. Przykładowo w Kuwejcie rząd subsydiuje
aż 90% kosztów końcowej energii elektrycznej dla gospodarstw domowych, co nie tylko nie skłania do jej oszczędzania, ale pociąga za sobą znaczący wzrost jej zużycia, co trudno uznać za praktykę zgodną ze zrównoważonym rozwojem. Na przeciwległym biegunie znajduje się rząd Zambii, który w celu oszczędzania energii postanowiły codziennie przez dwa lata wyłączać całą sieć elektroenergetyczną na 8 godzin.
Skuteczne strategie ograniczania zużycia energii, zgodnie z większością publikacji, zarówno w odniesieniu do
krajów rozwijających się, jak i rozwiniętych, muszą być dostosowane do potrzeb użytkowników i prezentować
jasko określone cele. Dalsze badania warto poświęcić odpowiednio przygotowanym informacjom zwrotnym przekazywanych użytkownikom.
Słowa kluczowe: zachowania w zakresie zużywanie energii, gospodarstwa domowe, rozwój zrównoważony, kraje
rozwinięte, kraje rozwijające się
1.

Introduction

Challenges related to the use of energy, its impending scarcity and associated environmental impacts,
confront humankind (Klöckner 2013). According to
Lüning & Vahrenholt (2017), the researchers, each
country has to contribute in order to avoid a 2oC rise
in the average temperature on Earth.
Households, as stated in Feng et al. (2011) and Zhou
& Yang (2016), can make a big difference in this regard, by optimising their use of energy. After all,
they account for a substantial part of the total global
energy consumption, according to Zhou & Yang
(2016), and a combination of behaviour change and
technological advances in energy-intensive appliances can, according to these authors, reduce energy
use in households by a maximum of 27%. Klöckner
(2013) and Morren & Grinstein (2016) have exhorted households to realise the positive impact that
they can have, and take more responsibility for doing
so. Every one of us, can quite easily, reflect over
his/her energy use behaviour – related to transportation, direct household energy use and indirect energy
footprints related to consumption of food and other
material goods. It has been accepted by several researchers that the socio-economic and socio-demographic factors influence societal energy use to a
great extent, and while understanding the links itself
is a complex task, implementing interventions to
bring about change is even more challenging (Morren & Grinstein 2016; Rahut et al., 2016; Nauges &
Wheeler 2017).
It goes without saying that in order to understand
better the energy use behaviour in a given country,
one needs to first delve deep into understanding how
the country has evolved over time (historical analysis) socio-culturally, socio-economically and politically; and know about the lock-ins that may hinder
development in the desired direction. Lenzen et al.
(2006) have also pointed out that sustainable development need not mean the same in developing countries on the one hand and developed countries on the
other. Especially in the developing world, where

people are striving towards western standards of living, electricity provides security and an opportunity
for socio-economic development, as argued by
Kaygusuz (2011). While this right cannot be wrested
away from the people in the developing world, Rahut
et al. (2016) and Kaygusuz (2012) believe that one
needs to strike a balance, so that global warming is
not exacerbated – in other words, to have the cake
and eat it too. In the second paper referred to in the
previous sentence, the authors have pointed out that
about 2.7 billion people (at the time that paper was
published), were using firewood instead of electricity for cooking, and about 1.3 billion people are fatally exposed to air pollution in the kitchens from
firewood combustion. Be it the developed or the developing world, energy often tends to be overused
according to Camara et al. (2018), and this indicates
a high saving (use-reduction) potential, if one cares
to consider the same. It has been found that energy
consumption differs conspicuously between rural areas and big cities (Feng et al., 2011). Usually, people
living in rural households are more aware of the impacts their behaviour has on the environment, vis-àvis people living in towns and cities (Martinsson et
al., 2011). Households with a lower income generally have a more environment-friendly behaviour,
compared to the higher-income ones.
In this brief review, the authors have tried to understand the factors associated with household energyuse behaviour, in selected developing and developed
countries. The countries under the scanner are depicted in Figure 1.
2.

Methodology

This study were conducted in different sections for
developed respective developing countries. The different issues examined were the methods used for the
surveys, energy use in the households, socio-economic factors and recommended policies. Table 1
shows research methodology for the reviewed journals and Figure 2 shows the number of journals examined and its year of publication.
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Table 1. Research methodology for the reviewed papers obtained from One Search database.
Journal
Year of
Search
paper
publication
words
A review of intervention studies aimed at household energy
2005
Household energy use +
conservation
Developed countries
A comprehensive model of the psychology of environmental
2013
Environmental + Sustainable + Behaviour
behaviour – A meta-analysis
A comprehensive model of the psychology of environmental
2013
Psychology + Behaviour
behaviour – A meta-analysis
A comparative multivariate analysis of household energy re2006
Behaviour + Environment + Developing
quirements in Australia, Brazil, Denmark, India and Japan
world + Energy + Household
Analysis and modelling of active occupancy of the residential
2013
Household energy use + Behaviour +
sector in Spain: An indicator of residential electricity conResidential
sumption
Analysis: The Complex Relationship Between Households’
2017
Climate change + Household energy use +
Climate Change Concerns and Their Water and Energy MitiSurvey
gation Behaviour
A global review of energy consumption, CO2 emissions and
2015
Energy consumption +
policy in the residential sector (with an overview of the top
Residential sector
ten CO2 emitting countries)
A new method for household energy use modelling: A ques2018
Household energy use
tionnaire-based approach
A cross-cultural analysis of household energy use behaviour
1996
Household energy use + Economy +
in Japan and Norway
Environment + Behaviour
Characteristics or culture? Determinants of household energy
2018
Behaviour + Household energy use
use behaviour in Germany and the USA
Cross-National Gender Variation in Environmental Behav2004
Environmental + Behaviour + Gender +
iours’
Survey
Does gender make a difference in pro-environmental behav2018
Discourse + Environmental knowledge +
iour? The case of the Basque Country University students
Behaviour
Enhancing household energy consumption: How should it be
2018
Energy behaviour + Africa
done?
Energy consumption and activity patterns: An analysis ex2017
Household energy use +
tended to total time and energy use for French households
Developed countries
Energy services and energy poverty for sustainable rural de2011
Behaviour + Environment + Developing
velopment
world + Energy + Household
Energy for sustainable development: A case of developing
2012
Behaviour + Environment + Developing
countries
world + Energy + Household
Energy saving in Swedish households. The (relative) im2011
Pro-environmental behaviour +
portance of environmental attitudes
Energy behaviour + Attitudes
Explaining environmental behaviour across borders: A meta2016
Behaviour + Developed world +
analysis
Developing world
Environmental knowledge, pro-environmental behaviour and
2016
Behaviour + Environment + Developing
energy savings in households: An empirical study
world + Energy + Household
Gender and Environmentalism: Results from the 1993 Gen1997
Survey + Environment
eral Social Survey
Household energy use: Applying behavioural economics to
2015
Household energy use + Behaviour change
understand consumer decision-making and behaviour
How households adapted their energy use during the Zam2018
Behaviour + Household + Survey +
bian energy crisis
Developing + Energy use
Household energy use: a comparison of household energy
2017
Household energy use
consumption and expenditure across three provinces
Household energy choice and consumption intensity: Empiri2016
Behaviour + Environment + Developing
cal evidence from Bhutan
world + Energy + Household
Household energy access and expenditure in developing
2016
Household energy use + Developing
countries: Evidence from India, 1987-2010.
countries + Developing nations +
Third world countries
Household lifestyle effect on residential electrical energy
2017
Behaviour + Household + Survey +
consumption in Indonesia: On-site measurement methods
Indonesia
Human behaviour in household energy use and the implica2014
Household energy use + Behaviour + Detions of energy efficiency delivery : A case of Bauchi, Nigeveloping countries
ria
Integrated Energy Planning for the Residential Sector: The
2014
Household energy use + Survey
Case Study of Cyprus
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Journal
paper
Interaction effects of building technology and resident behaviour on energy consumption in residential buildings
Managing the future megacity: an appraisal of knowledge
about energy challenges and energy-saving attitudes among
households in Dhaka
Public acceptance of household energy-saving measures in
Beijing: Heterogeneous preferences and policy implications
Paleo climatological Context and Reference Level of the 2°C
and 1.5°C Paris Agreement Long-Term Temperature Limits
The effect of tailored information, goal setting, and tailored
feedback on household energy use, energy-related behaviours’, and behavioural antecedents
The impact of household consumption on energy use and
CO2 emissions in China
Understanding energy demand in Kuwaiti villas: Findings
from a quantitative household survey
Understanding household energy consumption behaviour:
The contribution of energy big data analytics

Year of
publication
2017
2016

2018

Search
words
America + Behaviour + Household energy
use + Survey + Consumption
Energy behaviour + Africa

Environmental + Behaviour + Household
energy use + Survey
Global warming + Paris Agreement

2017
2007

Household energy use + Behavioural +
Information

2011

Behaviour + Environment + Developing
world + Energy + Household
Behaviour + Household + Survey +
Developing
Pro-environmental behaviour +
Energy behaviour + Australia

2018
2016

Figure 1. Countries selected for review in the paper.
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3.

Literature review

3.1. Methods used for the surveys in developed countries
The approaches for the different surveys in the developed countries were surveys conducted based on
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either direct face-to-face interviews or questionnaires that were despatched online to the households.
See table 2 for the survey methods adopted in each
paper, as well as a short description of its goals and
foci. See figure 3 for the different research methods
used in the examined papers.

Table 2. Summary of the papers reviewed for the developed countries.
Publication
Case study reSample size
Goal/Focus
gion/country
Abrahamse et
Holland
189 households
Online survey to determine if tailored information, tailored
al. (2007)
feedback and goal setting reduces energy use in households.
De Lauretis et
France
27 903 individu- Survey to record daily time use for 8 types of residential enal. (2017)
als in 15 797
ergy expenditures.
households
Demetriou et al. Cyprus
30 families by
Survey to determine households’ energy behaviour and energy
(2014)
average 2.9 peo- use alongside with the residential characteristics.
ple in each
household
Jaffar et al.
Kuwait
250 households
Survey to determine households’ socio-demographic profile,
(2018)
energy behaviour and residential characteristics.
LópezSpain
19 295 individu- Survey to record daily time use for the daily activities for the
Rodríguez et al.
als in 9541
sample, and then relate the same to corresponding energy use.
(2013)
households
Ozawa et al.
Japan
1227 individuals Online survey to record daily time use in the household with
(2018)
three main focuses.
Pothitou et al.
Great Britain
800 households
Mailings to the households with focus on socio-economic fac(2016)
tors and knowledge/attitude towards sustainable development
to determine the energy use.
Vicente-Molina Spain
1150 students in Interview to determine if gender have any significant result on
et al. (2018)
the university of energy behaviour and energy use.
Basque Country
Wilhite et al.
Fukuoka,
18 household in
Ethnographic interview to determine if culture affect house(1996)
Japan and
Oslo and 16
hold energy use and energy behaviour.
Oslo, Norway
households in
Fukuoka

Online survey
30%

30%

Door knocking with
questionnaire
Face to face interview

10%

30%

Mailed questionnaires

Figure 3. Different methods used for research in the papers for developed countries.

Although the authors of all papers reviewed used
questionnaires, they adopted different approaches
and methods. Abrahamse et al. (2007) used an online
survey with three different groups (where one of the
groups was the control group) and the survey took
place over a period of five months. Demetriou et al.
(2014) and Jaffer et al. (2018) adopted a similar approach – providing respondents with multiple-option
questions and then compiling the results. Unlike

Wilhite et al. (1996) who conducted an ethnographic
interview with relatively more open-ended questions, López-Rodríguez et al. (2013) and De Lauretis
et al. (2017) used questionnaires constructed by the
statistical institutes of the respective countries, to investigate the behaviour of energy users over a period
of 24 hours. Ozawa et al. (2018) did likewise, the
difference being that the sample size was much
smaller. See table 2 for the examined surveys.
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3.2. Energy use – households in developed countries
Understanding consumer behaviour is not always
easy as people do not usually adhere to traditional
economic theories related to decision-making. Man
is of course a rational individual, but there are many
nuances which need to be understood. Being rational
can be visualised as a wide spectrum of behaviours.
Many people states they worry about the environment and are aware of the importance of saving energy thus this does not mean they change their behaviour to reduce energy use in the households
(Frederiks et al., 2015).
The pattern of energy use in households is different,
in general, for different countries, owing to a complex mix of factors. The geographical location of a
country is a key factor – perhaps the most influential
one – as that determines the need for heating and / or
cooling in the households. For example in Kuwait,
60% of the electricity generated in the country was
consumed in the households, where air conditioners
and other types of space coolers which were used,
had very low operating efficiencies, as observed in
Jaffar et al. (2018). In Cyprus, a country in the temperate zone, about 12% of the total electricity use
was in households, and this stark difference between
this EU country and Kuwait was thanks to the lavish
subsidies provided by the generous Kuwaiti government. Kuwait, as readers know is an oil-and-gas producer and its electricity is entirely fossil-fuelsourced (Demetriou et al. 2014 and Jaffar et al.
2018).
According to Demetriou et al (2014), in Cyprus, total
final energy consumption has increased at an annual
rate of 4.2% in the period 1990 to 2015; with the increase in household energy consumption increasing
at a much brisker clip – at 11% per annum. In the
United States, the corresponding percentage 21.7% also something which deserves attention and interventions with respect to reducing the footprint and
thereby the environmental impacts. In Japan, energy
consumption in the households has doubled over the
last four decades, according to Ozawa et al. (2018).
Kuwait’s household energy use per capita has been
among the highest in the world, and this due to sociodemographic and economic aspects, with the discovery of oil in 1938 led to a period of high economic
growth, increased the stock of households in the
country, and contributed to laxity as regards efforts
to optimise energy use, as reasoned by Jaffar et al.
(2018). In the UK, households accounted for a large
part of the country’s energy consumption, about a
quarter of the energy produced was transmitted to the
housing sector. High energy consumption in the UK
has been attributed to behavioural inflexibility, climatic conditions that prevail in the country, sociodemographic characteristics and also the physical
features of the buildings themselves, by (Pothitou et
al., 2016).
López-Rodríguez et al. (2013) pointed out five years
ago that a spurt in the purchases of household elec-

trical appliances has contributed to a marked increase in household energy use in Spain – where
17% of the total energy produced and 25% of the total electricity generated, is consumed in the housing
sector. If all the countries of the world are taken together (both developed and developing world), the
housing sector accounted for about 17% of the total
energy use. Though this is much less than the industrial and transportation sectors, it must not be overlooked as an attractive niche for intervention to reduce energy use and thereby mitigate climate change
concerns (Ozawa et al., 2018). Of course, work in the
housing sector needs to be complemented simultaneously by interventions in the other energy-using sectors of the socio-economies of the world.
Wilhite et al. (1996) deciphered that there were clear
differences how cultural traits affected energy use in
households. The authors of the said paper compared
Oslo, Norway and Fukuoka, Japan with respect to
energy used for space heating and electricity for
lighting. Oslo has a long and cold winter with a moderate summer while Fukuoka has a moderate winter
with a warm summer, and this is a factor which introduces the differences in energy use for space heating. In Oslo on a cold winter evening, one tends to
warm up all the rooms in the house, even if some of
them were not occupied or used. The purpose here –
comfort. However, in Fukuoka, comfort was perceived from a different standpoint and only rooms
which were being used were warmed up. In other
words, the Japanese would wait for some time, before occupying a room as it slowly warmed up to the
pre-set temperature. This preoccupation with cosiness and comfort has resulted in an increase in energy use in Norwegian households. Interestingly,
cultural ablution habits in Japan result in the use of a
lot of warm water for bathing, vis-à-vis Norway.
This paper was written by Wilhite and colleagues
over two decades ago and thereby it would be necessary to find out if things have changed over time.
That necessitates further research.
Demetriou et al. (2014), analysing the Cypriot case,
deduced that approximately 46% of the total energy
use in households can be attributed to space heating
and cooling. Electric household appliances accounted for 16% of energy use, electricity (e.g. lightning) for 12%, washing and drying machines, fridge
and freezer stood for 7% each, while cooking appliances used up 5%. Similar trends were seen in households in the United States and most Western-European countries. where energy use was dominated by
cooking, followed by water heating, and thereafter
electricity use for refrigerators, freezers, lighting and
air-conditioning (Abrahamse et al., 2005).
3.3. Socio-economic factors – developed countries
The Cypriot case study also found out that energy
use is correlated to income – the higher the income,
the greater the tendency to spend on energy-using
appliances and subsequently, energy bills. In Cy-
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prus, the majority of the households had poor insight
into the energy classes of their household appliances.
This shows that residents must be provided with
more and better information about energy use and
how it can be optimised. About 75% of the respondents were willing to save more energy and 90%
claimed that the most important source of information they relied on was the television. Over 86%
of the respondents in this study claimed that they
were willing to pay a little more for energy-efficient
appliances and captive renewable energy installations as long as the payback period (return on investment) was attractive enough (Demetriou et al.,
2014).
A study was conducted at a university in Spain
where differences in energy use based on gender
were investigated. According to Vicente-Molina et
al. (2018), previous surveys have shown significant
attitudinal differences towards energy use between
men and women, with women being more keen on
reducing energy use (Blocker & Eckberg 1997 and
Hunter et al. 2004) believe that the gender of the individual may influence attitude, beliefs, opinions,
behaviours, etc. towards the environment. In this
Spanish study, it was revealed that men had better
knowledge of environmental issues, while women
showed much greater motivation to be environmentfriendly in practice (Vicente-Molina et al., 2018).
Knowledge of household energy consumption is
linked to two things according to Pothitou et al.
(2016) – the fact that reduction in household energy
use helps the environment and also that this saves the
household money which can be put to use for something else. The economic aspect – saving money –
was, by and large, the main reason why households
in the UK were willing to install smart monitors to
keep track of their energy use. It was also shown that
interventions which were relatively easier and lessstrenuous (like switching off the lamp in a room
while leaving it) were adopted readily, but those
which tended to compromise the levels of comfort
(like reducing the thermostat setting to reduce the
warmth in the room slightly) were overlooked. In
this context, the four cognitive behaviours in human
beings propounded by Frederiks et al. (2015) –
shown in Table 3 – are of interest.
3.4. Recommended policies – developed countries
Decision-makers and politicians play a crucial role
in bringing about top-down changes in energy use in
households. Jaffar et al. (2018) have discussed the
role the Kuwaiti government has to play in this regard. A reduction in the size of villas built in the
country is called for by the authors. The villas are
reportedly very big (relative to the number or occupants) and there is tremendous wastage of energy
thereby, in space heating. Such a diktat will at once
lead to a perceptible reduction in the energy use per
capita in the country. Also proposed is the introduction of maintenance and replacement plans for air

39

conditioners in the country, as most of them are old
and inefficient on date. In the US, negative effects
were observed by a government that chose to ignore
the environmental impact of energy consumption
(Long et al., 2018). In 2015, the US entered the Paris
agreement under the Obama administration only to
leave it two years later under the Trump administration. This has led to increased energy consumption
and concomitant greenhouse gas emissions. According to Long et al. (2018), the citizens of the USA are
influenced by the opinions of their politicians about
energy use and related environmental issues. While
Wilhite et al. (1996) recommend better billing methods to enable households to track their energy use
better, Abrahamse et al. (2007) and Nejat et al.
(2015) have pointed at the importance of providing
tailormade information as feedback to households
continuously. The second paper referred to in the
previous sentence also touted providing tax benefits
to those living in energy-efficient households and using energy-efficient appliances to encourage similar
behaviour among those who do not, as a powerful
instrument which responsible governments must
wield.
Table 3. Four cognitive behaviours’ in human beings – influencing energy use habits (Frederiks et al., 2015).
Psychological fac- Description
tor
Inertia, unwilling- Resisting the need for behavness to change
ioural changes
Settling for good
Sacrificing the best for the good
enough
enough. Not taking time to evaluate and choose the optimally
best alternative
Loss-aversion
Focussing more on the costs and
risks associated with the change
of behaviour, instead of the potential profits.
Comparing with
Following the behaviour of othothers around in
ers – good or bad – and trying to
society
match the Joneses, so to say.

3.5. Methods used for the surveys in developing
countries
The approaches for the different surveys in the developing countries were surveys conducted based on
either direct face-to-face interviews or questionnaires that were despatched online to the households.
See table 4 for the survey methods adopted in each
paper, as well as a short description of its goals and
foci. See figure 4 for the different research methods
used in the examined papers.
3.6. Energy use – developing countries
To understand the household energy consumption of
developing countries, one must first think a bit outside the box – energy here is not predominantly electricity, as may be the case in most of the western
world households. Biomass (biofuels of various
types, firewood especially) accounts for a significant
share of the fuels used (Camara et al., 2018). Alkon
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Table 4. Summary of the papers reviewed for the developing countries
Publication
Case study re- Sample size
Goal/Focus
gion/country
Aitken (2017)
South Africa
743 households
Home visits in villages with no electricity to analyse the sociodemographic profile of the household and the energy use with
a survey.
Al Mamun et al.
Bangladesh
400 individuals
Survey to determine households’ energy behaviour and .the so(2016)
cio-demographic profiles in the households.
Alkon et al.
India
578 066 individ- Surveys made under the period 1987-2010 to determine the
(2016)
uals
households’ energy use and socio-demographic profile.
Camara et al.
Guinea
20 individuals
Online survey to determine households’ energy behaviour and
(2018)
.the socio-demographic profiles in the households.
Jia et al. (2018)
China
569 randomlyDoor-to-door visits. Asked the households to answer a survey to
selected housedetermine the households’ energy use and socio-demographic
holds
profiles.
Ngoma et al.
Zambia
261 households
Survey to investigate if the households had changed their en(2018)
ergy behaviour with the eight hour electricity shut down. The
socio-demographic profile were also investigated.
Sukarno et al.
Indonesia
210 randomlyDoor-to-door visits. Asked the households to answer a survey to
(2017)
selected house- determine the households’ general knowledge about energy use
holds
and the socio-demographic profile.
Udale Hussaini
Nigeria
365 households
Door knocking to analyse the socio-demographic profile of the
Ibrahim & Hanita
household and the energy use with a survey.
Abdul Majid
Noor (2014)

Figure 4. Different methods used for research in the papers for developing countries

11%
22%

Online survey
Door knocking with
questionnaire
Face to face interview

22%

45%

Mailed questionnaires
From database

et al. (2016) have observed that 91% of the cities in
the world and over 60% of rural households have access to electricity. Hence, a transition (which is underway in many parts of the developing world) from
biomass as the primary source of energy to electricity (generated from a wide variety of sources) is both
a cause and an effect of the process of economic development (Alkon et al. 2016 and Camara et al.
2018).
Access to electricity opens up a market for electricity-using appliances of different types, which reduce
the tedium which especially women in the developing world have to endure on a daily basis. The transition phase is ripe for interventions with respect to
providing information about energy saving at home
as observed by several researchers – Udale Hussaini
Ibrahim & Hanita Abdul Majid Noor 2014; Al
Mamun et al. 2016; Camara et al. 2018; Jia et al.
2018). Ibrahim and Noor (2014) and Al Mamun et
al. (2016) found out from their surveys in Bangla-

desh and Nigeria respectively that energy users in
households were fully aware of the role of energy
supply as the engine of socio-economic development, and that the environmental impacts associated
with energy use ranged from local (acidification and
toxicity) to global (climate change and abiotic depletion). Over 91% of the Bangladeshis surveyed were
aware of the energy scarcity issues which may turn
out to be a major obstacle to the country’s development in the years to come. The men were more aware
than the women about these issues, owing obviously
to the high rate of female illiteracy in the country.
Both in Nigeria and Bangladesh, younger people
who were better-educated, thanks to the access to information (Internet and social media), demonstrated
much greater awareness of energy-related issues.
The Guinean study by Camara et al. (2018) was far
from comprehensive and the striking drawback was
the very small sample set chosen – 20 respondents,
as shown in Table 4. Here, there is a need to expand
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the sample size before any generalised inferences
could be drawn about the energy use behaviour in
this west African country. Meanwhile, in China, people with a lower level of education, quite surprisingly, preferred to invest in energy-efficient appliances at home, vis-à-vis the better-educated ones.
Perhaps, scepticism accompanies a higher-level of
education? Well, this is a question which could be
mulled over by readers. Ji et al. (2018), in this Chinese study, reasoned out that the users who were better-educated already had a good-enough equipment
and so were less willing to invest in new energy-efficient equipment, as they thought that the benefits
would be marginal (also refer to the Frederiks et al.
(2015) and Table 3 ). Quite intuitively, homeowners
were more willing to invest in energy-saving devices
compared to tenants, and younger people more than
older ones. Interestingly though, the conservative
older people were more willing than the younger
Chinese to change their behaviour to reduce energy
use, quite contrary to the general belief that one cannot teach an old dog new tricks.
Alkon et al. (2016) has observed that in Indian rural
households, energy used increased over the period
1987 to 2010, thanks in part to an expansion of the
power grid to reach more remote areas, and in part to
LPG availability (the latter being used for cooking).
Owing to supply constraints on the other hand, the
energy use in urban Indian households did not increase much over this period of time. The Indian
population is composed of a sizable middle class (income and savings in between the stratum of poor
people at the bottom of the ladder, and the rich at the
top), and it is this stratum of society which contributed to the lion’s share of the increase in household
energy use. Sukarno et al. (2017), studying energy
consumption in Indonesian households, found out
that cooking dominated energy use, and was followed by space cooling (electric fans and air conditioners), appliances (washing machines, water
pumps for bore wells, ironing etc.), entertainment
(TV, computer, etc.) and indoor lightning. Rural
households tended to use more energy than their urban counterparts.
When it comes to energy saving (the what and the
how), Ibrahim and Noor (2014) found out from their
Nigerian study that 40% were in the know, 50%
knew a little and 10% were ignorant. The economic
aspect of energy use in households is also a crucial
factor which determines how energy will be valued
and used/saved. The households in South Africa who
had no access to electricity had energy bills which
accounted for somewhere between 6.6-18.1% of
their income. Liquefied natural gas and kerosene
were used as the primary sources of energy for cooking, heating and water heating. Between 76-98% of
the households surveyed used biomass as a supplement in cooking primarily (Aitken 2017).
In Zambia, in June 2015, as informed by Ngoma et
al. (2018), electricity supply was cut off for eight
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hours daily. This regulation as occasioned by several
factors – a rapid rise in demand, with a rise in population, dilapidated infrastructure, inadequate management of power production and the drop in the
availability of water to drive a large hydroelectric
power plant in the country. When this regulation was
implemented, about 50% of the users shifted their
times of use to adapt to the disruption in power supply. However, total electricity use did not decrease
much. Thus, the intended purpose was not fulfilled.
Though the electricity supply to households decreased by 33%, the use by the members of the
households decreased by only 10%. People simply
shifted the locations of their use of electricity to offices and public places, for instance. Zambia thus has
provided useful lessons to governments planning to
use controlled power outages as tools to induce reduction in household energy use.
3.7. Socio-economic factors
User willingness to reduce energy use must be complemented by the flow of adequate and timely information to households about the potential impact of
their behavioural patterns and choices on energy-related challenges (Al Mamun et al., 2016). It is generally seen that this top-down flow of information is
extremely poor in most developing world countries,
and that can be blamed for the indiscriminate and
profligate energy use behaviour witnessed in many
households, as argued by Ibrahim and Noor (2014),
Camara et al. (2018) and Al Mamun et al. (2016).The
last-named publication inferred from the survey carried out in Bangladesh that there was reliance on television for information related to energy use and environmental policy, disseminated by the Government. Half of the respondents informed the authors
that they obtained information from friends, colleagues and manufacturers. However, contact with
experts and researchers was minimal, and it can be
seen as a vacuum which needs to be plugged. While
the Guinean study, as mentioned earlier, suffered
from a small sample size as a drawback, it was seen
from the survey of 20 households, that over half of
them had absolutely no knowledge of energy-saving
behaviour. Seventeen of these respondents stated
that they would prefer access to websites with information at cyber cafes in the neighbourhood. Jia et al.
(2018) found that in China, campaigns and advertisements served their desired purpose quite well,
emerging as potent instruments for change.
The Indian study showed that users complained actually about poor accessibility to energy supply, indicating that they were actually not over-consuming
at all. They also were willing to change over to alternate sources of energy at home in order to minimise
the negative health effects associated with the use of
charcoal and firewood. Clean-burning fuels, according to Alkon et al. (2016) have a big market in rural
India. In Indonesia, Sukarno et al. (2017) have observed, if users could refrain from having electronic
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items on standby mode instead of shutting them
down completely when not in use, a lot of energy
saving is possible (considering the population of Indonesia). In South Africa, Aitken (2017) observes,
investments in developing the energy infrastructure
could result in effectively reducing energy demand.
The author claims that efforts made by the government in regulating household energy use are paying
off, but losses associated with the transmission and
distribution infrastructure and lower efficiency of
power generation on the upstream need to be focused
on, at the same time in order to maximise the lifecycle savings.
When power shortage was enforced by the government in Zambia, people simply shifted their routines
to adjust but at the same time, they also tended to
move over to other locales where they could continue using energy (spending more time in public
places, offices etc.). Ngoma et al. (2018) observes
that habits die hard and even if top-down approaches
are adopted and implemented religiously, the bottom-up needs to work in tandem to achieve the desired goals.
3.8. Recommended policymaking – developing countries
The government in Bangladesh has taken steps to
disseminate information to the people about energy
efficiency and renewable energy sources – solar PV
especially - according to Al Mamun et al. (2016).
About 64% of the population expressed an interest to
invest in solar PV while the remaining cited the high
initial cost as an obstacle. The Government could not
do much to subsidise solar PV installations in households, and thereby the end-result was far away from
what it had expected. On the contrary, in the last decade, the government provided incentives to households which were willing to replace incandescent
lamps with energy-saving alternatives, and this plan
was met with great success.
After the Government in Guinea built a new artificial
reservoir to enhance the generation of hydroelectricity, it started an awareness generation campaign on
TV and radio. Camara et al. (2018) have opined that
this was a good initiative, but the fact that the campaign lasted for only a month did not result in the
expected and desired end-results in the country. A lot
is still to be done in Guinea, and the political will
seems to be lacking.
In China, there are some taxes and subsidies which
enable households which otherwise cannot afford to
spend more, to purchase energy-efficient devices
and appliances. Government-initiated advertising, as
mentioned earlier, did go a long way to inform and
encourage users to change their habits. In India, the
challenges are not associated with educating households to optimise their energy usage, but rather with
bringing electricity to as-yet-unelectrified remote areas of the country, as stated in Alkon et al. (2016).

That then is a different type of sustainability challenge – while lack of access to electricity may be
good for the environment as supply need not be
scaled up, the socio-economic drawbacks are immense, and this is where one must learn not to put
the cart before the horse, to cull a proverb.
The Indonesian government, Sukarno et al. (2017)
avers, must encourage users to replace energy-intensive appliances in households with energy-efficient
newer ones, and institute subsidies to overcome the
economic hurdle which household willing to do so,
may have to face. In Nigeria, the government, instead of taking the energy companies into confidence, entrusted the task of researching user behaviour and educating them on issues related to energy
and environment to academics in universities. This
turned out to be a faux pas and the desired effects
have not been realised. The South African government on the other hand, as written by Aitken (2017),
experienced reasonably good success with the proposal to allow households to rent solar PV panels.
The Zambian fiasco with the managed power outage,
leads one to recommend taxing energy-intensive appliances and subsidising renewable energy products
like solar cells.
4.

Discussion

A major similarity between developing countries and
developed countries was that most households were
willing to invest in energy-efficient household appliances, but, in general, viewed the expensiveness as a
hurdle. Even though an investment in a new, moreefficient device has a greater profitability over time
(after the payback period), very few were willing to
take this risk. The risks were magnified and in the
process, the financial gains which would accrue
courtesy the lowering of energy use, shrunk in the
background.
Information is key. Knowledge is power. This was
an important aspect in both the developing and developed countries. While residents of the developed
world were, on average much better-informed, those
in the developing world were clueless and often ignorant of the possibilities of reducing energy usage
in households and thereby contributing to truncating
the global carbon footprint. In countries like Kuwait,
where there is relative abundance of energy supply,
there was overuse and wastage, while in Zambia for
instance, the government had to cut off access to
electricity for eight hours daily, in order to induce
changes in user behaviour (which as we discussed,
did not happen to the extent desired).
The economic factor was critical and the main reason
for the differences perceived in the studies in the developing countries on the one hand, and the developed world on the other. The Kuwaiti government,
instead of subsidising energy, can try removing these
subsidies and instead directing them towards energy-
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saving appliances and investments in solar PV panels on rooftops – it goes with saying that desert-land
Kuwait has tremendous potential for solar energy.
In developing countries, an investment in new
household appliances can increase the living standards of households (socio-economic benefits) while
exacerbating climate change concerns (at the cost of
the environment). At the same time, new energy-efficient appliances are a better bet than the older, energy-guzzling ones. Many electricity-powered devices are used in the developing world to improve
comfort levels (a social aspect, or rather a socio-cultural aspect of sustainable development). It follows
that if all the developing countries would reach the
same standards as the developed world, global energy use will skyrocket and be impossible to sustain
for a long time.
A key point however is the value the households in
the developing world, on average, place on energy.
They are careful and aware and mindful of not overconsuming (due to either the expenses incurred, or
the recurring power cuts). The behaviour in the developed world can be labelled as more of taking for
granted.
5. Conclusion
The aim for this paper were to understand the factors
associated with household energy-use behaviour, in
selected developing and developed countries and to
show the differences between these selected countries. In total 35 papers were reviewed in 17 different
countries, nine of them were from developing countries and eight of them from developed countries.
Developed countries
Household energy use in the developed countries accounted for a significant percentage of the total energy use in the world, and is a usage-sector that needs
to be investigated further. Abrahamse et al. (2007)
found out that information along with tailor-made
feedback and communication of targeted goals will
be good strategies to adopt if governments need to
induce reduction in energy use in households in developed countries. Of course, residents of the developed world are more informed vis-à-vis those of the
developing world, as regards issues related to energy
use efficiency. Yet, there is scope for improving
user-relationship management in order to achieve
more.
Developing countries
After studying eight developing countries energy behaviour, it was clearly concluded that there was too
little information available that made households
aware of the energy situation. For many of the countries studied, there was no reliable access to electricity grid. Hence, they had to find substitutes in the
form of liquefied natural gas, charcoal, firewood and
biofuels of different kinds, and there was a general
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lack of awareness of the adverse health impacts associated with the use of some of these alternate
sources, as observed by Kamil (2012). This points to
a drastic need for expanding modern infrastructure
in the future to replace traditional sources of energy.
A general willingness to change was also seen in
some households (Alkon et al., 2016) when the right
information was provided to them.
Recommendations and further research
The developed countries can, if they wish to, learn
from the way of life in the developing world. They
can then realise that the energy supply which they
take for granted in their own countries is a luxury and
must be used judiciously. The decision-makers in the
developing countries on the other hand, can learn
how developed countries have instituted communication channels between energy users on the one
hand and energy producers/distributors on the other.
The power of information and the potency of
knowledge which the developed world has harnessed
cleverly, needs to be put to good use by the developing countries. There will be households in the rural
parts of the developing world, for which electricity
may be a new thing, when rural electrification gains
momentum. It is of utmost importance to generate
awareness about the role energy plays in socio-economic development and the need for using it wisely
and optimally.
Further research must focus on communication
channels and information provision to households,
and the socio-cultural, economic and environmental
dimensions of sustainability which both affect and
are affected by energy use behaviour in households.
Note
The paper is based on a group assignment from the
course Forskning och Utveckling (Research and Development) offered at the Department of Engineering and Chemical Sciences of Karlstad University
(Sweden), in the autumn semester of 2018. The work
for this paper were divided equally between the authors, where T. Johansson examined the developing
countries and P. Pirouzfar the developed countries.
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Abstract
This article describes the natural, social and economic disadvantages of the development of tourism around the
world. A review was also carried out of the basic indices describing volume of tourist traffic including the tourism
intensity index, Baretje-Defert’s index, Defert’s index, and Charvat’s index), in terms of their usage in measuring
the level of threat of tourism-related disadvantages. Areas that are much more vulnerable to a magnitude of disadvantages associated with the development of tourism are indicated and an attempt is made to determine which of
the disadvantages (social, economic or natural) pose the greatest threat to the tourist-receiving area. The concept
of sustainable tourism and the possibility of solving the disadvantages problems was presented. In addition, an
answer is sought to the question of which indices can describe and monitor the level of tourism development
disadvantage in the social, economic and natural spheres.
Key words: tourism disadvantages, economic disadvantages, natural threats, social disadvantages

Streszczenie
W niniejszym artykule dokonano charakterystyki naturalnych, społecznych oraz ekonomicznych dysfunkcji rozwoju turystyki na świecie. Wykonano także przegląd podstawowych wskaźników opisujących wielkość ruchu
turystycznego (m. in. wskaźnik intensywności ruchu turystycznego, Baretje’a-Defereta, Defereta, Chavarata) pod
kątem ich wykorzystania do mierzenia poziomu zagrożenia występowania dysfunkcją turystyki. Wskazano obszary, które są znacznie bardziej narażone na ogrom dysfunkcji związanej z rozwojem turystyki oraz podjęto próbę
ustalenia, które z dysfunkcji (społeczne, ekonomiczne czy przyrodnicze) stanowią największe zagrożenie dla obszaru recepcji ruchu turystycznego? Ponadto szukano odpowiedzi na pytania: które wskaźniki mogą opisywać
i monitorować poziom dysfunkcji rozwoju turystyki w zakresie społecznym, ekonomicznym i przyrodniczym?
Słowa kluczowe: dysfunkcje turystyki, niekorzyści ekonomiczne, zagrożenia przyrodnicze, społeczne dysfunkcje
Introduction
Many studies have been devoted to the positive impact of the development of the tourism sector on the
receiving area in terms of the natural environment,
the local community and the economy (Zaei, 2013,

p. 12-21). Researchers A. Mathieson and G. Wall
(1982) described the economic, social and natural
consequences of tourism development. The impact
of tourism on protected areas was presented by K.
Andereck (1993). The positive effects of tourism development in the economic sphere have been most
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widely reported. These include the significant relationship between tourist expenditure and the economic growth of a given tourist-receiving area (Dritsakis, 2004, p. 305-306).
The natural positive effects of tourism development
include the greater tendency of local populations deriving profits from tourism to protect a given area rather than exploit it (Dudek, 2004). This is the case
where the local community can participate in guiding tourists around national parks or provide them
with various services, rather than hunting animals
living in the protected area (Dudek, 2008; Dudek,
2010).
According to A. Balińska and M. Błaszczak (2014,
p. 8), mass tourism poses a certain threat to the natural environment. Comparing the threats arising
from the development of tourism with other sectors
of the economy, damage to the natural environment
generated by tourism ranges from 5 to 7%. This is a
small figure when compared with the levels of degradation to the natural environment resulting from
industry (40%), construction (20%) and agriculture
and transport (15%) (Balińska and Błaszczak, 2014,
p. 8, after Kamieniecka, 1998).
G. Sinclair-Maragh and D. Gursoy (2015, p. 143158) analysed the positive and negative effects of the
development of tourism on islands. Jamaican residents’ perceptions of developing tourism were
tainted by imperialism, but nevertheless, the local
population supported the development of the island’s
tourism sector due to its positive economic impact
(Sinclair-Maragha and Gursoy, 2015, p. 143-158).
According to A. Dłużewska, the development of
tourism in North Africa influenced a significant
change in the behaviour of the local population and
contributed to the reduction of water resources
(Dłużewska, 2008, p. 125-141).
The purpose of this article is to seek answers to the
questions of which of the natural, economic or social
disadvantages are predominant in the development
of tourism and which indices can help to better monitor the level of tourism development disadvantages.
The following hypotheses were put forward: firstly,
the most important disadvantages related to the development of tourism are natural disadvantages,
while economic disadvantages are much less important. Furthermore, it was assumed that the majority of available and easily quantifiable indices only
allow the monitoring of the natural disadvantages of
tourism. Another aim of the article is to find an answer to the question of whether the idea of sustainable development in tourism gives us the opportunity
to limit the negative effects of the development of
tourism in developing countries.

Natural, social and economic problems related to
the development of tourism

1

amendment to the Act on Nature Conservation, four hectares of protected forest were felled to enable the implementation of hotel investments (Wyborcza.pl, www.trojmiasto.wyborcza.pl).

One negative example of the impact of hotel investments
on the natural environment comes from Poland, where in
Łeba in 2016, a prized forest was chopped down for the
construction of the Gołębiewski hotel. Pursuant to the

Mass tourism constitutes the greatest threat to the
natural environment, especially if it is organized in
the wrong way. According to Z. Kruczek (2011), all
negative consequences associated with tourist traffic
in a given area can be referred to as tourism disadvantages (Kruczek, 2011, p. 10-11).
The uncontrolled development of tourism in many
regions of the world is associated with major problems, both in terms of threats to the natural environment, and threats to the economy and the social
sphere. There are many examples of the huge exploitation of the natural environment by the tourist sector, observed in water pollution, air pollution and the
reduction of forest areas stripped to make way for the
construction of tourist infrastructure, including the
acquisition of new naturally valuable areas for hotel
investments1.
These investments are accompanied by an increase
in noise level, which also reduces the quality of life
of residents. Furthermore, there is the problem of the
exploitation of coastal and mountain areas that are
particularly attractive in terms of nature. This results
in the loss of biodiversity in precious natural areas in
many regions where the tourist industry is experiencing intensive development.
Natural disadvantages related to the development
of tourism
The natural disadvantages of tourism development
can be divided into those related to the construction
of tourist infrastructure (hotels, gastronomy infrastructure, shops, and so on) and those that result from
various tourist activities. The first type of impact is
particularly damaging; the construction of each type
of infrastructure leads to the reduction of habitat areas as well as erosion, and is often associated with
deforestation. The later functioning of tourist resorts
is connected with an increased demand for water and
the production of sewage and various types of solid
waste, including plastic waste, which is hard to break
down. In the case of large hotel complexes, a major
problem is light pollution – the generation of excessive artificial lighting during the night. This adversely affects flora and fauna that are not adapted to
live in such conditions. The excess of artificial light
has a particularly negative effect in the case of hotels
located in the coastal zone of the tropics. It disturbs
the natural reproduction processes of sea turtles, resulting in the animals avoiding heavily lit beaches
(Kamrowski, et al. 2012, p. 85-98).

Podhorecka & Dudek/Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 45-55

In many cases, another consequence of high-intensity tourism is the excessive noise caused by means
of transport and the organization of mass events
(Seweryn, 2002, after Warszyńska and Jackowski,
1978). This is important from both the environmental perspective (interfering with the natural life cycles of organisms, disturbing animals) and the social
perspective (disrupting the local life of inhabitants).
The natural environment is also made vulnerable due
to the practising of specific forms of tourism – especially mass tourism, which is characterized by a high
tourism intensity index. Typical leisure tourism is
characterized by a very large number of tourists per
year staying in a given town, exceeding the number
of permanent residents several times over. In addition, active tourism poses an additional threat to the
natural environment – for example, when tourists
practise mountaineering, scuba diving or snorkelling.
An example of the destruction of the natural environment is the practice of tourists collecting souvenirs
from the Petrified Forest National Park in the United
States. This involves the illegal removal by visitors
of fragments of petrified trees as a memento of their
visit to the park, serving to deplete the park’s resources.
Marine and ocean areas where coral reefs are located
are particularly vulnerable to tourism development
disadvantages. Not only does the destruction of these
areas involve tourists walking on the reef and demolishing it, but there is also the issue of unintentional
destruction, for example, due to mooring boat. On
the global scale, such areas with a very high tourism
intensity that have unique tourist attractions include
island areas such as the Cayman Islands, the British
Virgin Islands, the American Virgin Islands, the Bahamas, Aruba, and Antigua and Barbuda.
An example of negative effects on the natural environment is presented on the island of Thilafushi in
the Maldives, which has been dubbed the rubbish island. It is one of the fastest growing rubbish islands
in the region. Tourists produce three times more rubbish than the local population, and the number of
tourists per year is almost four times the number of
residents2. Since 1999, Thilafushi has become a huge
rubbish dump.
An example of the adverse impact of the tourism sector on the natural environment is the Ras Muhammad
National Park in Egypt. At the end of the 1990s, half
a million tourists visited this park every year, of
which over 20,000 practised deep diving. As a result,
the coral reefs in the park and adjacent areas were at
risk. The anchoring and mooring of ships had a particularly negative impact on the environment. The
rate of coral reef death was notably higher in the area
where tourism was occurring than in the area without
tourist traffic. A huge problem has been caused by
2

The number of tourists visiting the Maldives in 2015 was
1,234,000 (World Tourism Organization, www.unwto.org), while the number of residents was 392,700.
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tourists taking fragments of the coral reef, sea shells
and other sea specimens of life as souvenirs of their
stay. A relatively new research topic is the impact of
tourists’ usage of cosmetics – especially sunscreens.
The chemical compounds contained in these cosmetics have a negative effect on the degeneration of
coral reefs and other forms of marine life. According
to estimates, in areas of coral reef, between 4,000
and 14,000 tons of sunscreen lotion are released into
the environment every year (Wood, 2018, p. 1-21).
Specific threats can be associated with specific types
of tourism; for example, ski tourism involves the
preparation and maintenance of ski trails – that is,
the removal of forests – resulting in soil erosion, avalanches and landslides. In terms of water tourism,
motorboat tourists scare animals using boats with engines, and in terms of high-altitude tourism – which
takes place in the Himalayas, for example – tourists
fail to throw rubbish in the appropriate places and
leave it instead on their trekking route. Even regular
hiking and trekking tourism involves stunting vegetation, uncovering tree roots, erosion and disturbing
animals. If campsites or picnic areas emerge alongside tourist trails, the acquisition of firewood and
water increases, as does the risk of fire.
The negative consequences of the presence of tourists in natural areas are related to their casual interactions with wild animals. Animals become used to
the presence of people and to the new sources of food
provided, whether intentionally or not, by tourists.
The influence of the presence and activity of safari
tourists on the behaviour of animals on African savannahs has been described extensively (Hayward
and Hayward, 2009, p. 219-224).
A separate, very broad topic is the impact of hunting
tourism on animal populations. This type of tourism
usually takes place in hunting reserves under strict
conditions and according to strict rules. While it is
usually the positive impact of this form of tourism
on the economy of local communities which is emphasized, there is also a discussion about the ethics
of the phenomenon and its actual impact on the number of animals (Dickson, Hutton and Adams, 2009).
In recent years, great attention has been paid to the
negative aspects of tourism activities that are based
on interactions with animals, both those kept in captivity (taking pictures with tigers in sanctuaries, visiting crocodile farms, elephant rides, visiting civet
coffee plantations) and those in their natural environment (swimming with dolphins, cage diving to observe sharks, touching sea turtles). Reference is
made to the fatigue of animals during these activities
and the often inhumane conditions in which the animals are kept in such places, even if they are officially sanctuaries which are meant to contribute to
their protection. Often, the habituation of animals to
behaving in a certain way towards visitors is associ-
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ated with a long, cruel training period and the suffering of the animals. Such practices are particularly
widespread in less developed countries, where animal rights are not respected and there are no institutions fighting to protect them. It is not uncommon to
observe monkeys or trained bears kept on chains to
provide entertainment to visitors (Toursim Concern,
www.tourismconcern.org.uk).
An example of the irrational exploitation of the natural environment due to tourism is the construction
of golf courses and the introduction of different species of plants, mainly grasses, which require intensive irrigation (Balińska and Błaszczak, 2014, p. 9,
after Zaręba, 2008, p. 18; Holden, 2005, p. 167). Often, golf courses are set up in climatic zones where
low rainfall is recorded, and irrigation deprives other
areas of valuable resources in the form of water resources.
The increasing global number of tourists contributes
to increased greenhouse gas emissions through various forms of transport, especially aeroplanes. This
has various environmental consequences, both on a
global and a local scale.
With growing tourist traffic, tourists are more frequently reaching remote, isolated places. This is connected with another negative effect of tourism development – the introduction of foreign, invasive plant
and animal species to new environments. Exotic, invasive species displace native species from their
habitats, occupy their ecological niches, compete
with them, change the environmental conditions, and
may feed on local species or interbreed with them –
the spectrum of ecological consequences of the appearance of a new species is therefore very broad.
Tourism contributes to the spread of alien species in
a way that is unintentional (accidental introduction
by tourists) or intentional (for example, the introduction of foreign plant species into hotel gardens) (Anderson et al., 2015). The presence of exotic species
may have particularly negative consequences for island environments, which are characterized by a
high level of endemism of flora and fauna and are
also extremely attractive from the tourist point of
view. Areas that are particularly sensitive to the loss
of biodiversity are subject to special baggage checks
for people arriving on the island, but these checks are
not always effective. The spread of invasive species
generates enormous costs not only for the environment, but also for the economy and public health.
Economic problems related to the development of
tourism
There is much talk about the positive effects of tourism on the economy of the receiving area; certainly,
these effects are indisputable. B. Archer and J.
Fletcher (1996) analysed the impact of the tourist
sector on the labour market of the Seychelles and estimated how many tourists it takes to create a single
job in tourism (Archer and Fletcher, 1996, p. 43).

Tourism is a very labour-intensive field of the economy and offers great employment opportunities for
low-skilled workers, especially in developing countries. Indeed, it is in developing countries that jobs
for low-skilled workers are needed (Szivas and Riley, 1999, p. 751). However, in highly developed
countries, cheap labour is usually imported from
abroad to maintain the low cost of tourist services.
M. Kryczka-Habina and J. Sala (2006, p. 228) studied the influence of tourism in Cracow and showed
the benefits of investments in infrastructure and an
increase in sales revenues, which also increases the
standard of living of the local population. It should
be noted that a very large number of tourists arriving
in a given area per year certainly transforms the
economy of the receiving area.
Negative effects of tourist traffic on the economy
arise from the excessive demand generated by tourists. In places where there is a lot of tourist traffic,
shops and catering establishments raise their prices
significantly. There is a high inflationary pressure,
which is paid for not only by tourists but also by the
local population. For example, in small island areas
such as the Cayman Islands, huge inflations have
been recorded in the real estate market due to major
investments in the hotel industry and individual investments in private apartments. This is a big obstacle for local residents who, after a certain point, can
no longer afford to buy real estate due to the high
prices. Another example is the Balearic Islands,
where local authorities limited the possibilities of
private investment in apartments to protect the population from price increases, and introduced a universal tourist tax.
Small tourist economies must constantly increase
imports in order to serve tourists (tourists from
highly developed countries are accustomed to certain
food products). Products also need to be imported for
hotels, especially if the hotels belong to international
networks and they want to meet set standards. In addition, an area which is dependent on tourism creates
a tourist monoculture, which was described in depth
by M. Jasiński (2006). Tourist monocultures can be
highly susceptible to so-called external shocks in the
form of economic crisis, political crisis, natural disaster or an epidemic in the region, which may lead to
the collapse of tourism in the area, followed by a
sharp rise in unemployment. It has been said that
tourist monocultures are more dangerous than other
monocultures, such as raw material or agricultural
monocultures. This is due to the specificity of tourist
services related to a lack of storage capacity (Seweryn, 2002, p. 90, after Giezgała, 1977, p. 345).
Another problem connected with spatial planning is
the formation of traffic jams during the tourist season. Examples of this issue include micro-states such
as Andorra, and tourist resorts such as Zakopane and
Szczyrk. In some mountain towns, a fee has been
considered for people who live outside the city and
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travel into the city3. This idea was not received favourably by tourists, nor by residents earning a living from tourism. Another economic problem relates
to spatial development, especially in developing
countries, where modern hotel buildings do not always adapt their architecture to the surrounding
structures. This can lead to the formation of so-called
architectural chaos. In addition, poorly thought out
settlement – for example, the construction of holiday
homes in unsuitable places – may often lead to the
destruction of the landscape in architectural terms.
In many tourist-receiving areas, there have been terrorist threats and even terror attacks aimed directly
or indirectly at tourists. Examples include the terrorist attacks in Bali in 2002 and 2005, the attacks in
Ankara in 2015 and 2016, in Tunis in 2015, in Marrakesh in 2011, and in Bombay in 2008 (Newsweek,
www.newsweek.pl).
Global companies also participate in the expansion
of tourism. They transfer their profits from the tourism sector abroad, resulting in the phenomenon of
foreign exchange losses from tourism, also known as
tourism leakage. Huge transfers of profits from tourism are an example of the phenomenon known as
tourist neo-colonialism. This form is implemented in
many third world countries which develop tourism
in their area. By exploiting the natural environment,
foreign investors earn money from tourism and
transfer a large proportion of the profits to their
countries or tax havens. P. Cywiński (2015, p. 2124) wrote about the effects of tourist neo-colonialism
on local cultures and communities. According to M.
Jakubowska (2014), tourism can cause the polarization of income, which is a derivative of the structure
of employment or property (Jakubowska, 2014, p.
205). Meanwhile, according to L. Pender and R.
Sharpley, the policy of local authorities and the quality of decisions made by managers of the tourism industry are very important. This determines the contribution of tourism to the overall economic development of the tourist region (Jakubowska, 2014, p.
205, after Pender and Sharpley, 2008).
Social problems related to the development of
tourism in the modern world
The social disadvantages of tourism differ depending
on the magnitude of the cultural differences between
the tourist-receiving area and the area tourists come
from (Dłużewska, 2008, p. 52, after Przecławski,
1997; Gursoy and Rutherford, 2004).
The most important social problem related to the development of tourism is the collision of different cultures. Tourists usually represent Western culture,
which does not always correspond to the local population. This is particularly evident in Muslim countries, where tourists need to adapt to certain social
3

The town of Zakopane analysed the possibility of introducing a fee for people who live outside the city and travel
into the city. The aim was to solve the problem of traffic
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and cultural norms. It often turns out that, for their
comfort and convenience, tourists do not have to follow these standards – for example, they can consume
alcohol in holiday resorts, despite the fact that the
local population must comply with the ban on alcohol consumption in their country. This can be a cause
of frustration for the local population. Another example is the Maldives, where local people are isolated from tourists due to the creation of special tourist enclaves – specific islands for tourists and separate islands for the local population (Jędrusik, 2005).
During the day, cleaning staff (mainly women) are
present on the tourist islands, but only until the early
evening hours when they have to leave the island.
They are not allowed to stay on an island with tourists overnight.
A particular challenge is the organization of tourism
in countries where tourism develops very quickly
while the community maintains a traditional, closed
nature. This is the case in the Persian Gulf countries,
which have opened up to tourists from Western
countries in recent years. However, there are still
very restrictive laws regulating the moral sphere;
some elements of the legal system are still based on
Sharia law. This generates potential conflicts between tourists and the citizens of the country. The
Emirate of Dubai in the United Arab Emirates,
which in recent years has become the tourist capital
of the region, is a special case. The organization of
space there ensures the separate functioning of different segments of society; however, for example, in
public spaces where tourists and locals meet, there
are shopping centres which are visited by both
groups. In order to avoid unwanted situations in
shopping malls, a restrictive policy was introduced
regarding appropriate dress and behaviour (banning
public displays of affection). The issue of eating
meals during Ramadan was also resolved in an interesting way. A part of the shopping centre was isolated, separated by sealed screens behind which nonMuslims can dine in peace during the day, while the
locals, who are obliged to obey the fast, are not confronted with these scenes. Similarly, the issue of alcohol consumption was resolved by way of a compromise. It can easily be purchased in restaurants,
hotel bars and discos, but it can only be consumed
on these premises. Drinking alcohol in public – for
example, on a beach or in a park – is forbidden.
Therefore, tourists cannot buy alcohol in shops, because it is sold only at special points and only to
owners of a so-called alcohol licence. This licence is
available to immigrants who live and work in Dubai,
but not to tourists.
Other areas, such as the Caribbean, face problems related to prostitution (for example, Jamaica, the Dominican Republic). L. Yan, J. B. Xu and Y. Zhou,
(2018, p. 205-220) analysed the negative opinions of
jams and high air pollution generated by road traffic in the
town.
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the local population living in Macao relating to the
phenomenon of prostitution associated with tourism
in the area.
There are also areas famous for selling drugs to tourists, such as Northern Thailand, Myanmar and Laos.
This is despite the very high penalties for possession
of drugs (one year in prison for every gram) and even
the death penalty for certain people possessing and
dealing drugs. Where there is large tourist traffic,
there is also an increase in petty crime (mainly theft).
Tourists are an easy target for criminals because they
mostly come from highly developed countries with a
high level of security, which means that they are less
careful during their trip and often leave valuable
items unprotected.
Social disadvantages also apply to members of local
communities, especially young people, who are susceptible to outside influences. Local youth observe
the behaviour and lifestyle of visitors and want to
imitate them. This is particularly relevant due to the
fact that many tourists behave completely differently
on holiday than in their day-to-day lives – they live
beyond their means, abuse alcohol, and are more unhindered and open. This may arouse the jealousy of
the local community. As a result, local values are
eroded, the Western lifestyle is adopted, consumerism is popularized and stereotypes are strengthened.
In the literature, this phenomenon has been labelled
the demonstration effect and is the subject of extensive discussion (Fisher, 2004). The critics of this approach indicate that the adoption of Western ways
may occur not only as a result of observing the behaviour of tourists, but also as a result of watching
films and advertisements, and reading magazines. In
addition, the adoption of foreign behaviour can take
place in both directions; visitors (tourists) can also
imitate the local lifestyle. It has also been noted that
the demonstration effect is often erroneously described only in negative categories. Cultures are, after all, dynamic creatures that are subject to changes
and influences; this is a natural consequence of the
interpenetration of cultural patterns which can also
bring positive changes.
Another social problem is the fact that work in tourism consists mainly of jobs for low-skilled workers.
Even if managerial positions appear, they are inaccessible to the local population. It often happens, as
in the Caribbean region, that the local population is
no longer willing to take the low-paid jobs and workers need to be brought in from developing countries
(for example, the Philippines or India); in any case,
work in tourism is usually seasonal.
Social disadvantages of tourism may also manifest
in reductions in the quality of life among the local
community as a result of congestion, excessive road
and motorboat traffic, and pervasive noise.
If tourists visit national parks, this also impacts on
the forms of economic activity of the local population living around the protected areas. The employment structure in the areas around the national park

changes. This is often accompanied by the increased
migration of people lured by the prospects of jobs in
tourism. Due to the legal regulations of national
parks, local people cannot practice traditional ways
of using the environment, such as hunting for animals, agriculture and foraging, but they can earn
money by guiding tourists around the park, selling
them souvenirs or working in local hotels (Dudek,
2010).
Tourists visiting certain areas are often given access
to folklore which has been adapted to their needs. It
is often a significantly distorted or simplified version
of folklore and culture customized to the needs of
tourists, intended above all to provide them with entertainment (Seweryn, 2002; Gaworecki, 1994). This
also has negative consequences for local cultures,
leading to their misrepresentation, disappearance
and, ultimately, the loss of local identity and the
standardization of cultures.
When cultural institutions and places of worship become tourist attractions, they lose their traditional
significance for the local population (Seweryn, 2002,
after Przecławski, 1986; Przecławski, 1994) and are
subject to intense commercialization. P. Cywiński
highlighted the process of appropriation of a public
sacred space for the benefit of tourist functions
(2015, p. 21-24).
Figure 1 presents the social, economic and natural
disadvantages of tourism.
Although the majority of disadvantages can be seen
in the economic sphere, the disadvantages related to
the natural environment are the most severe. They
could lead to the permanent loss of the function of
tourism, thus contributing to the disappearance of
this function in accordance with the final phase of
the Butler model (1980, p. 5-12).
Indices describing the level of tourism disadvantage
The tourism intensity index can be considered as a
measure used to calculate the threat level of the disadvantage of tourism in terms of economy, society
and nature. The sheer volume of tourist traffic does
not provide us with information on its size in relation
to the population. On the other hand, the tourism intensity index makes reference to the number of inhabitants in a given area.

The number of countries for which data was available and where it was possible to calculate the tourism
intensity index is given below. There were 230 countries and dependent territories. In six countries, the
index was above 10, which means that, in 2015, the
number of tourists during the year was 10 times
greater than the population. These countries were
Andorra (34.2), Macau (23.8), the British Virgin Islands (13), Saint Martin (13), Aruba (11), and Turks
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Figure 1. Social, economic and natural disadvantages of tourism, source: own elaboration

Social sphere:
- creation of low-status jobs in
tourism,
- destroying local culture and
adopting Western standards,
- overloading cultural institutions
and sports infrastructure (congestion or lack of places for the local
population)

Economic sphere:
- inflationary pressure (high prices
of food products, high land prices),
- increasing the import of products
intended for tourists,
- creating a tourist monoculture,
- seasonality of business operations
and seasonality of employment,
- transfer of profits from tourism
abroad
including spatial management:
- excessive road traffic intensity
(creation of traffic jams),
- problems with adapting hotel constructions to the surrounding buildings, ‘architectural chaos’

Natural environment:
- loss of biodiversity,
- littering by tourists,
- deforestation, erosion, landslides,
- high noise level,
- light pollution,
- disturbing wild animals,
- coral reef destruction,
- destroying natural attractions by taking them as souvenirs,
- spread of foreign invasive species

Table 1. Countries and dependent territories according to the tourism intensity index in 2015, source: own elaboration
Tourism intensity index
Number of countries and dependent
Description
territories
above 10
6
Very endangered
3-10

15

Moderately endangered

1-2

11

Neutral

1-0.1

75

Not endangered

below 0.1

123

Definitely not endangered

and Caicos (11). A tourism intensity index in the
range of 3 to 10 was recorded for 15 countries and
dependent territories; between 1 and 2 for 11 countries; between 0.1 and 1 for 75 countries; and below
0.1 for 123 countries. This means that areas with a
tourism intensity index at the national level below
0.1 are not threatened by the disadvantages of tourism development, although this threat may appear at
the level of a specific tourist resort.
It should be noted that the types of countries and dependent territories that are particularly vulnerable to
tourism development disadvantages are the microcountries and small dependent territories. This group
includes small island developing states (SIDS),
where a great many of the previously mentioned disadvantages occur.
The level of tourism function development can be
assessed by means of several indices – for example,
Baretje-Defert’s index, Schneider’s index, Charvat’s
index, Defert’s index, and the accommodation density index (Szromek, 2013, p. 92).
Baretje-Defert’s index is a measure of tourism development (Szromek, 2013, p. 91-93). The formula is
presented below.

Another good index for defining the level of development of the tourist economy, which is also a measure of the tourism function, is P. Defert’s index. This
is expressed by the number of beds divided by the
size of the area and multiplied by 100 for better readability of the index (Defert, 1967).

This index may be useful in determining the pressure
on the natural environment, especially if it is calculated locally (for example, for the area around a national park or for a municipality at the NUTS 5
level). However, the index does not take into account
that a given area may also be visited by one-day visitors who do not pay for accommodation (Michalko,
Demková, Buczek-Kowalik and Mitura, 2017, p.
199).
While the tourism intensity index may not show exactly where tourists stay overnight, Defert’s index
includes this variable. Tourists may pass through a
national park area but stay in another town, or even
another region. This index describes how the touristreceiving area could benefit from handling tourism.
Schneider’s index is also a measure of the tourist
function and is described by the formula:
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Table 2. Selected indices for monitoring the disadvantages of tourism in the social, economic and natural spheres, source:
own elaboration based on Giulietti 2016
Name of measure
Monitoring
Monitoring
Monitoring
natural
social
economic
disadvantages disadvantages
disadvantages
Baretje-Defert’s index
x
x
x
Defert’s index

x

Schneider’s index

x

x

Charvat’s index

x

x

x

x

x

x

x

x

accommodation density index

x

environmental pollution associated with tourist transportation4

x

amount of water used by tourist facilities

x

area utilized by tourist accommodation

(km2)

x

changes in the occurrence of fauna and flora in designated areas
in relation to tourism
amount of rubbish generated by tourism

x

area exploited by tourism (km2)

x

proportion of tourist facilities using sewage systems

x

bathing water used by tourists

x

use of land for tourist facilities

x

number of visitors to protected areas in a given year and number of
guests per km2
road traffic intensity in tourist destinations (hours/km)

x
x

x

average distance of tourist journey per tourist (km)

x

x

x

x

x

contribution of the tourism industry to generating GDP (%)

x

household expenditure on tourism

x

expenditure on the maintenance of protected areas made available to
tourists
revenue from tourist taxes (e.g. local tax, climate tax)

x
x

also say a lot about the congestion of a given area
resulting from tourism development.

The next index is Charvat’s index. This is the number of overnight stays in relation to the number of
permanent residents, multiplied by 100 for better
readability.

Due to the fact that this index also takes into account
the length of stay, it is the most accurate index. Unfortunately, the data used to calculate this index is
not available for all areas. A value of this index
above 100 is thought to indicate a developed tourist
function.
The accommodation density index is an index that
refers to the size of the area, and thus to the territory
of tourist development. If calculated locally, it can

4

It is estimated that 50% of air transport is tourist transportation.

According to the European Environment Agency
(EEA), the negatives of tourism development can be
eliminated by preparing appropriate tourism development strategies including ideas for sustainable development and the monitoring of relevant indices.
Not all of these indices are available, but these suggestions can be discussed. According to the EEA, the
indices can be divided into four groups: indices describing environmental costs, indices relating to the
management of demand while preserving natural resources, indices describing tourist demand, and indices describing the costs of tourism (Giulietti, 2016).
Table 2 presents selected indices for monitoring the
disadvantages of tourism in the social, economic and
natural spheres.
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Looking at the table, the advantages of the indices
that monitor the natural function (15 indices) and
economic function (14 indices) are notable. There
are few indices that monitor the level of social disadvantage (6 indices). The majority of the indices are
available at the national level and are difficult to
monitor at the local level due to data availability issues.
Proposed solutions and the concept of sustainable
tourism
Faced with the aforementioned problems, scientists
created the concept of sustainable tourism, which
aims to minimize the negative impact of tourism on
the natural, economic and social spheres. Sustainable
tourism is a concept that allows us to use assets in
such a way that they will not become degraded in the
future. This mean that tourist attractions can be used
by successive generations. This is very important
from the tourism point of view, because if we destroy
natural assets, we may see tourist destinations being
forgotten more quickly and tourists will stop visiting
them.
Sustainable tourism is considered to be cultivated by
people who respect the natural environment and also
care about the welfare of the local community. Responsible types of tourism include ecotourism, involving visits to natural areas that contribute to the
protection of environmental resources and the improvement of the local community’s standard of living. In addition, ecotourism as sustainable tourism
should have an educational aspect (The International
Ecotourism Society, www.ecotourism.org). Humans
should implement the idea of sustainable development in a way that allows future generations to satisfy their needs; sustainable development is a contemporary, global challenge (Fiut, 2012, p. 31-39;
Report of the World Commission…, 1986, p. 16). An
example of the implementation of these ideas in tourism at the local level is found in the various administrative and planning concepts for the management
of national parks and reserves based on reconciling
the interests of local communities, tourists and nature. These include various ways of zoning protected
areas, ideas for deliberately focusing tourism infrastructure in designated places in order to detract
tourists from the places most susceptible to degradation, and various administrative restrictions on access to places that are particularly valuable in terms
of nature.
Responsible tourism is a relatively new concept and
a much broader term than ecotourism, because it relates not only to naturally valuable areas, but to all
valuable areas. By definition it refers to sustainable
tourism, but while sustainable tourism usually defines the characteristics of the tourism sector, responsible tourism refers to the behaviour and attitudes of all parties involved. Responsible tourism is
travel for people who are aware of the various types
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of tourist disadvantages and want to limit them. During responsible travel, tourists and members of the
local community learn from one another and exchange knowledge; greater understanding is
achieved, both among visitors and hosts. It is also a
way of travelling that brings financial benefits to local communities, as well as the possibility of financing various local initiatives.
The idea of sustainable development should guide all
activities of local governments and be used to create
strategies at the central and regional level (Dragomirescu and Bianco, 2017, p. 31-39; Mierzejewska,
2017, p. 71-78). The aim of this idea is to seek a compromise between economic and social development
and the protection of the natural environment (Kowalczyk, 2011, p. 36, after Śleszyński, 2010). It is estimated that ecotourism accounts for 7% of tourist
income (Report on the state of the economy..., 2013,
after The Ecotourism Statistical Fact Sheet, 2000).
The development of sustainable tourism should take
into account the economic, ecological and socio-cultural aspects of equilibrium (Kaźmierczak, 2010, p.
9-18; Kowalczyk, 2010, p. 19-29; PawilkowskaPiechotka, 2009; Cisneros-Martínez, McCabe and
Fernández-Morales, 2018; Ayuso, 2003). Positive
experiences in the development of sustainable tourism have been widely discussed in the literature
(Scheyvens and Momsen, 2008, p. 491-510; Buckley, 2002, p. 405-424).
Conclusions
The aim of the article was to find an answer to the
question of which of the negative effects of tourism
development – social, economic and natural – are
dominant around the world. In addition, the article
reviews all measures describing the level of tourist
traffic and discusses the usefulness of individual indices to measure natural, social and economic disadvantages and the values of these indices that ensure
the implementation of the concept of sustainable
tourism. The article presents the following hypotheses: firstly, among the many disadvantages of tourism development around the world, the strongest
negative effect is the impact of tourism on the natural
environment. Although the most disadvantages can
be found in the economic aspect, the effects of natural disadvantages are the most severe and the most
difficult to compensate for.
The second hypothesis is that the idea of sustainable
development offers the possibility of limiting the
negative effects of the development of tourism in developing countries, both in the sphere of the natural
environment and in terms of social and economic aspects. The article discussed whether the idea of sustainable development in tourism really gives us the
opportunity to limit the negative effects of the development of tourism in developing countries. It turned
out that the strongest negative effect is the impact of
tourism on the natural environment, and the idea of
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sustainable tourism development provides opportunities for responsible development both in the realm
of the natural environment and in terms of social and
economic aspects.
In addition, the article reviews all measures describing the level of tourist traffic and discusses the usefulness of individual indices. The majority of indices
monitor the impact of tourism on the environment;
far fewer indices focus on the economic sphere, and
there is a distinct lack of indices for monitoring the
social disadvantages of tourism.
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Abstract
Rampant urbanization, climate change and growing demands for scant resources are just some of the myriad challenges facing our planet. It is indeed crucial for man to analyse the implications of his actions on an increasingly
fragile environment. Present human interaction, with his environment, is clearly unsustainable due to the ruthless
and imbalanced act of consumption of natural resources sans any parallel thought of nurturing the environment or
protecting the interests of future generations. Against this backdrop, this paper argues that the notion of justice can
play a pivotal role in understanding the idea of sustainable development. It concludes that the notion of sustainability can be envisaged, in the course of a critical analysis of John Rawls’s theory of justice, as justice as fairness,
a concept that contains sustainable behavior as a pertinent trait.
Key words: justice, sustainable development, environment, basic structure, theory of Justice, natural resources

Streszczenie
Gwałtowna urbanizacja, zmiany klimatu i rosnące zapotrzebowanie na kurczące się zasoby – to tylko kilka z niezliczonych wyzwań, przed którymi stoi nasza planeta. Konieczne jest więc dogłębne przeanalizowanie przyczyn i
konsekwencji naszych działań na coraz bardziej kruche środowisko. Współczesna interakcja człowieka z jego
otoczeniem jest wyraźnie niezrównoważona z powodu bezwzględnego aktu niepohamowanej konsumpcji zasobów naturalnych, bez jakiejkolwiek myśli o pielęgnowaniu środowiska lub ochronie interesów przyszłych pokoleń. Poszukując rozwiązań tego kryzysu niniejszy artykuł sugeruje, że pojęcie sprawiedliwości może odgrywać
kluczową rolę w zrozumieniu idei zrównoważonego rozwoju. Stwierdzono, że pojęcie zrównoważonego rozwoju
można antycypować w trakcie krytycznej analizy teorii sprawiedliwości Johna Rawlsa, koncepcji której istotnym
elementem jest zrównoważone zachowanie, traktując sprawiedliwość jako uczciwość.
Słowa kluczowe: sprawiedliwość, zrównoważony rozwój, środowisko, struktura podstawowa, teoria sprawiedliwości, zasoby naturalne
1.

Introduction

The post-second world war scenario continues to
promote developmental policies aimed at raising living standards. Thus, both qualitative and quantitative
improvement in the areas of education, health, sanitation, nutrition and employment stand out as one of
the key concerns and goals. Unfortunately, overall
records of success, in these areas, are not indicative
of the state of progress in some fundamental and significant aspects of development. Modernization, for
example, is being intimidated by global warming,
which is turning success into failure. The need,

therefore, is of a new paradigm that can tackle the
challenges of traditional developmental practices.
Sustainable development advocates development,
within the framework of inter and intra-generational
justice, to protect environment (Prakash, 2018).
Sustainable development, thus, propagates the tripartite goal’ to attain the required success, so that
living standards are raised meaningfully. Three elements of sustainability lead to the tripartite goal, to
maintain the multidimensional potential of objectives. The first element is economic and endeavors at
maximizing welfare. It aims at the efficient allocation of resources in a manner that counters the dam-
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ages of industrial and agricultural production. The
second element is environmental, that curbs excessive consumption of scant resources and maintains
atmospheric and biodiversity functions. The third is
social, that embraces distributional equity to maintain adequate social system (Harries, 2000, p. 5-6).
This formulation of sustainable development can be
clearly envisaged under the concept of social justice.
Socrates’s declaration on social justice is doing
one’s own. This exemplifies in a state wherein all citizens must participate by one of his occupations, that
is best suited for them (Kamtekar, 2001, p. 189).
However, justice is not limited to the distribution of
social duties. It extends to the distribution of benefits. Plato’s principle of social justice distributes
goods to maximize the happiness of the entire city.
The notion of social justice and happiness, both,
emerge as the foundation of social organization in
Plato’s ideal city (Kamtekar, 2001, p. 191). At first,
Aristotle’s examination of politics, economics, law,
social institution, and ethics divulges the unanimous
ground of critical moral philosophy of political science, that is the social foundation for the realization
of human nature (Mccarthy, 2009, p. 19-20). All citizens underlie the political community because the
aim of this political community is to provide advantageous life to the whole (Arist. NEVIII.9, 1160a, p.
28-30). Here it is significant that, being inspired by
Aristotelian notion of Justice, John Rawls showered
accolade on the framework of the basic structure of
justice (Rawls, 1971, p. 10). Being a political philosopher, John Rawls is principally recognized for his
theory of justice as fairness which develops a just
social system that proposes a nation state that looks
upon the global community as a cooperative venture
of individuals. Rawls theory of justice incorporates
societal models. It implies the obligation of present
generations, towards future generations, that would
be fulfilled through sustainable development goals.
In this paper, I have attempted to divulge this connection between justice and sustainable development.
2.

Basic structure

Rawls’s elucidation upon A theory of justice puts
forth justice as fairness. It is indeed similar to a state
wherein one elucidates upon poetry as metaphor. For
Rawls, justice is the foremost value in politics and
one should employ this into the basic structure of society. One adheres to society as a system of cooperation for the mutual advantage of individuals (Lacewing). Thus, individuals work together to live a possibly better life in the basic structure of society.
Rawls proposes that social institutions are to be just
for all individuals irrespective of their gender, class
1

Here it is noteworthy that by major institutions, Rawls
means political constitution and the principal economic
and social arrangements. So, the legal protection of free-

of origin, race, reasonable notion of good life etc.
Consequently, as per the Rawlsian perspective, basic
structure is the primary subject of justice. In order to
understand the basic structure of society, we shall
first take up Rawls’s conception of person. Rawls rebuttal of utilitarian position, with regard to the concept of person, is due its dependency only upon gross
happiness. He implicates those features in the person
that can help the person choose as per the maximum
rule and this approach reflects moral attitudes that
play a vital role in living a successful life. Further,
his proclamation is that person should be moral and
inherently possesses two specific moral powers,
namely, a sense of justice and a conception of the
good. Thus, Rawls analyses the idea of person for
developing a political notion of justice (Pogge, 1989,
p. 96-97).
Being a member of the society, a citizen has some
characteristics as a moral rational person. Rawls upholds equality among individuals so that all have approximately same needs and interests, to evaluate,
and choose their ways of success, maintaining cooperation with others. It follows that individuals are
not envious of each other and pose rational plans of
life (Wolf, 1977, p. 28). For developing the two
moral powers of a person, Rawls exercises the notion
of primary goods – basic liberties, freedom of movement and choice of occupation, the powers and prerogatives of offices, income and wealth, the social
bases of self-respect (Lehning, 2009, p. 20). These,
according to the philosopher, aid the selection of the
principles of justice.
Rawls, in his account of the basic structure of society, further says that the society should be well-ordered, which is why it needs to embrace the public
conception of justice. It follows that all persons need
to concur with the underpinnings of a well-ordered
human association and, in that, all are admissible under the same principles of justice and need to be satisfied with the rules of basic social institution
(Rawls, 1971, p. 5). Interestingly, in a state, things
are said to be just and unjust with reference to the
laws, institution and social system, particular actions
of many kinds, judgments and imputations. However, for Rawls, the primary subject of justice is the
basic structure of society (Rawls, 1971, p. 7). By focusing on the major social institutions1, he allocates
fundamental rights and duties to establish the advantages of division that springs forth from social
cooperation. As per Rawlsian perspective, the structure of society contains different social positions due
to the deferent expectations of life, as determined by
the political system. Thus, the institutions of society
favour certain starting places over others. Consequently, deep inequalities gain ground and these adversely affect individual gain. Therefore, the princidom of thought and liberty of conscience, competitive
markets, private property in the means of production and
monogamous family are examples of major social institutions.
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ples of social justice must be first applied to the basic
structure.
Rawls’s basic argument for justice, with regard to
the basic structure of society, ensures sustainability.
Sustainable development implies the conservation of
natural resources for the benevolence of human beings. Thus, conservation of natural resources is an
issue of justice, exemplifying itself in the form of environmental protection. As seen before, for Rawls,
basic structure is a primary concern of justice. So,
before going deep into any discussion of the principles of justice, Rawls sets out rules for the basic
structure of society. If basic structure of society is
just, then one can ensure sustainability within the society that embraces fundamental rights and duties to
establish the advantages of division that ensue from
social cooperation. Sustainable development lowers
chances of natural calamity and this facilitates the
development of a just basic structure. The probability of natural calamity accelerates due to the insensitive consumption of scant natural resources. Natural
calamities obliterate the environment and, if the environment is damaged, the social fabric frays. Everyone loses their fundamental rights, duties and even
a good life that comes from establishing the advantages of division that ensues from social cooperation. The connectivity between basic structure of
society and sustainable development is being treated
as the de-facto concern under the idea of justice as
fairness. Therefore, Rawls ensures sustainable development, through the basic structure of society, as
the primary concern of justice. For Rawls, the guiding idea is that the principles of justice, with regard
to the basic structure of society, are the object of the
original agreement (Rawls, 1971, p. 11). In the next
section, I will take up the doctrine of original position.
3.

Original position

All of the relevant formations of person and society,
and principles of practical reasoning for making
judgments about justice, deploy the original position.
2

As these principles are the outcome of an agreement but
‘justice as fairness’ resonates with the idea of moral relationship, and does not confirm with the long tradition of
contract theory. Theory of rational choice is also inherent
in the theory of justice.
3 Rawls, John, A Theory of Justice, pp.137. Rawls writes
that the parties do not know the particular circumstances
of their own society:

No one knows his place in society, his class, position
or social status; nor does he know his fortune in the
distribution of natural assets and abilities, his intelligence and strength.

No one knows his conception of the good, the particulars of his rational plan of life, or even the special
features of his psychology such as his aversion to risk
or liability to optimism or pessimism.

They do not know their economic or political situation, or the level of civilization and culture they have
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This is an original agreement, which follows an artificial device, wherein every person is a rational
moral being and follows just procedure in opting for
the principles of justice. Here, all individuals are
considered equal because all have the same rights of
opting for principles of justice (Rawls, 1971, p. 19).
Rawls clarifies that utilitarianism, intuitionism and
perfectionism do not explicitly explain the virtues inherent in a stable social system. Interestingly, this
original position corresponds to the traditional social
contract theory2, but not completely.
For Rawls, social institutions have no reason to favour or disfavour on behalf of an individual’s race,
gender and class. It follows that each one, in the original position, is deprived of such particular information that precludes flourishing injustice amongst
them. Rawls terms this deprivation of information as
the veil of ignorance, that is an instrument of original
position.3 For Rawls, the notion of justice does not
accept that the loss of freedom for some is justified
on account of greater good, and that Justice as fairness is a deontological theory4. Subsequently,
Rawls’ elucidation of the original position does
away with bias through the removal of particular information. It does not, however, talk of the removal
of all of the general information. It is pass muster and
comes forth as the guiding light for the theory of justice. From its commencement, justice as fairness
embraces the notion of pure procedural justice,
which is a method where there is no independent criterion for the right result but a fair procedure which
has a fair outcome5, in resulting that, the original position emerges as the best principle of justice. In the
original position, through the veil of ignorance, one
can obtain justice that depends on circumstances.
Here, it is significant that Rawls has borrowed many
of his basic ideas, from Kant’s conception of autonomy and the categorical imperative, for his original
position. Kant assumes men as free and equal rational beings under moral legislation and adds that
autonomous man exists as an end in himself (Kant,
1969, p. 396).

been able to gain or as to which generation they belong.
The parties know these particular circumstances of their
own society:

They know that their society is subject to the circumstances of justice and whatever this implies. It is taken
for granted that they know the general facts about human society.

They know the basis of social organization and the
laws of human psychology.

They know whatever general facts affect the choice
of the principles of justice.
4 A moral doctrine that formulates the principles of right
besides considering the outcome of actions.
(Deontology, p.391)
5 Example of gambling represents this procedure; several
persons engage in a betting process, the distribution of
cash and bet is fair but there is no expectation of gain.
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Rawls’s original position implies sustainable development, namely, that we should not only curb the
imbalanced consumption of natural resources for the
benevolence of the present generation, but also for
the future generations. Original position does not differentiate betwixt individuals on behalf of their race,
gender or status and allows them to pursue appropriate notions of good life in order to live well. Taking
this into account, one can admit that the original position guarantees stability of society, which is visualized under a comprehensive moral hypothesis
within the parameters of justice as fairness. As a follow-up, Rawls proposes a new hypothesis that does
away with bias and maximizes each individual’s
benefit. Thusly, Rawls’s theory of justice gives a
boost to the idea of sustainable development and advocates justice, as a prerequisite, for sustainable-development goals.
One can find that, in this artificial device agreement,
all participants know that they are contemporaries.
Notwithstanding the same, Rawls succeeds to provide inspirational assumption caring for not only the
contemporaries, who joined the agreement, but also
for the immediate descendants. This emotional attachment ties the knot, between consecutive generations, that would secure intergenerational justice
through the savings principle, and this intergeneration justice can take initiative of appropriate consumption of natural resources for infusing sustainable development into the society (Beekman, 2003, p.
7). This enduring social order is applicable for upcoming generation. Hence, the original position provides tenable argument to grasp the savings principle
that entails intergenerational justice that, in its turn,
encompasses the goal of sustainable development. In
the next section, I will delineate the two principles of
justice that are the upshot of original position.
4.

Two principles of justice

As per Rawlsian perspective, in the original position,
behind the veil of ignorance, rational moral beings
choose two principles of justice as a cooperative venture, for the mutual advantage of basic structure
(Lehning, 2009, p.47):
First Principle:
P1: Each person is to have an equal right to the most
extensive total system of equal basic liberties compatible with a similar system of liberty for all (the
principle of equal liberty).
The Second Principle (which has two separate parts):
P2: Social and economic inequalities are to be arranged so that they are both:
P2.1: Attached to offices and positions open to all
under conditions of fair equality of opportunity (the
principle of fair equality of opportunity);

P2.2: To the greatest benefit of the least advantaged,
consistent with the just savings principle (the difference principle).
The Priority Rules (L) (which give the principles of
justice their lexical order):
L1: Principle P1 is lexically prior to principle P2 (the
priority of liberty).
L2: Principle P2.1 is lexically prior to principle P2.2.
L3: Principle P2.2 is lexically prior to the principle
of efficiency and to that of maximizing the sum of
advantages (the priority of justice over efficiency
and welfare).
As mentioned above, Rawls epitomises that the first
principle guarantees an equal scheme of basic liberties for all citizens. These include liberties, familiar
to the existing constitutional democracies, as – the
right to vote and the rule of law and liberty of conscience, among others. In this system of comprehensive liberties, greater liberty is preferable for without
some restriction on one kind of liberty, another loses
its value. It means that some restrictions are necessary to enhance the best total system of equal liberty.
It is essential in this case to distinguish between
rules of order and rules restricting the content of
speech (Rawls, 1971, p. 203). For example, when we
organize a game or debate then some rules of order
limit our freedom. Thus, we cannot take extra time
to speak or speak only on a given topic. These kinds
of restrictions on freedom accelerate the value of our
equal liberty. Further analysis shows that these rules
support the sustainable development policy, which is
why the application of such rules means a curb on
the exploitation of natural resources, so as to protect
the environment. For example, carbon-emission is
one of the key reasons leading to the threat of global
warming. For curbing the emission, the state can
charge high taxes on all forms of carbon emission
products. This will discourage the consumption of
products such as petroleum. This partial, but substantial carbon tax, would reduce emission significantly besides positively affecting the tax revenue.
Rawls prefers special kind of equal distribution, in
the second principle, that accentuates maximizing the
minimum. Rawls’s perspective on inequality justifies
his egalitarian point of view. In the first part of the
second principle, he elucidates that open to all means
that no one is precluded from applying to careers,
which are open to talent. For Rawls, all individuals
in offices should have a fair chance to grasp the relevant opportunities. Rawls tries to provide adequate
education to all so that all individuals can, adequately, access the free market. This fair equality of
opportunity can protect the environment by allocating natural resources appropriately. His requirement
of fair equality of opportunity has added a new chapter to the idea of formal equality. This requirement is
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meant to sustain one’s own reasonable goals and ambitions and not to preserve excess of wealth (Henderson, 2011, p. 17-18). Thus, this both provides fair
equality of opportunity to the future generations and,
also, obstructs the path of excess consumption of
natural resources.
Rawls’s declaration of the second principle is a valid
relation from an egalitarian point of view. (In the
second part, Rawls states the maximin principle
which is a valid relation from an egalitarian point of
view.) The term maximin means the maximum minimorum, and it directs our attention to the worst that
can happen under any proposed course of action,
and to decide in the light of that (Rawls, 1971, p.
154). Further, I herein draw attention to the loss and
gain table to make one understand the difference
principle or maximin rule. Suppose, there are three
persons X, Y and Z and they have A, B and C distribution respectively:
Person
X
Y
Z

A
21
4
15

B
14
10
2

C

﴾√﴿
15
9
6

Among the above-cited three kinds of distribution,
we must admit the C-type of distribution, due to its
being more beneficial for the least advantaged people. Rawlsian assumption for selecting lexicographical relation between two principles is rational because of its role in the acceleration of civilization or
economic development in society (Barry, 1973, p.
45). This distribution is also applicable to both the
consumption of natural resources and calamities.
Following the difference principle, one can find that
distribution, which is bête-noire of exploitation of
natural resources succumbing into natural calamities. The maximin rule is not only applicable to the
entire society, to remove disparities between the
prosperous and destitute, but also maintains harmony between people and natural resources. The effect of the application of this principle is clearly superior to the other distributions. The utilitarian distribution fails to provide any kind of assurance regarding individual benefit. It is exclusively engaged
with the concept of maximum utility. Thus, the distribution includes only the total development of the
society, rather than harmony between people and
natural resources. On the other hand, Rawlsian distribution does not make any difference on the ground
of a person’s personal loss and gain, while trying to
balance harmony. This makes the difference principle better (at promoting sustainable development
characteristics) than the average principle distribution. It reveals that Rawlsian difference principle
supports natural resources distribution and has characteristics to sustain climate as well. Therefore, the
alacrity support given by Rawlsian theory of justice
to the perpetuation of harmony, between man and
natural resources, is commendable.
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In due course, Rawlsian justice demands that the present generations ought to be treated in a just manner.
Also, in this society, the least advantage people must
have just opportunity for development and future
generations ought to be treated with due concern.
5.

Conclusion

Justice is paramount in politics and the basic structure of society is being treated as the de-facto concern in Rawls’s theory of justice. The latter is also
innately connected with sustainable development.
Rawls’s proposes original position, as an artificial
device, that removes the risk factor of bias that is predominant in other theories. Also, the original position maximizes individual benefit and sets a stage for
sustainable development, besides acting as a prerequisite for sustainable development.
In the original position, behind the veil of ignorance,
individuals (as rational moral beings) choose between two principles of justice, as a cooperative venture for mutual advantage that is the key to accelerating progress toward the accomplishment of the entire spectrum of sustainable development goals. After evaluation, I conclude that the first principle distributes natural resources equally and puts a curb on
the exploitation of natural resources for environmental safeguard. The second principle is applicable to
the issue of excess consumption of natural resources,
sustaining one’s own reasonable goals and ambitions
in lieu of preserving excess of wealth. This not only
prepares the path of fair equality of opportunity, for
the future generations, but also opens the path of excess consumption of natural resources. Therefore,
the difference principle stands in favor of the equality of welfare distribution, which is bête-noire of exploitation of natural resources succumbing into natural calamities. Justice corresponds to the welfare of
society so that, to live well, all citizens sustain the
balance between development and environmental
conservation. The theory of Justice, inter and intragenerational, indeed seems to be a promising route
to grasp and implement the coveted concept of sustainable development.
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Abstract
This research investigates the impacts of income inequality (proxied by the Gini index) on environmental governance (proxied by per capita government investments on industrial pollution prevention) by employing the
panel fixed effect model, system generalized method of moments and bias-corrected least-squares dummy variables model for 23 provinces from 1995 to 2014. The results indicate that income inequality exhibits significantly
positive impacts on government environmental governance investment in China, which reveals that an increase
in income inequality may help to improve environmental governance in China; we thus offer several remittable
implications for those policy makers in Chinese provinces as well as governments of emergent economies like
China.
Key words: income inequality, environmental governance; SYS-GMM; LSDVC, JEL codes: Q56, Q58, O15

Streszczenie
W niniejszym artykule zbadano wpływ nierówności dochodów (wykorzystując przez indeks Giniego) na zarządzanie środowiskiem (uwzględniając inwestycje rządu per capita na zapobieganie zanieczyszczeniom przemysłowym) poprzez zastosowanie modelu o stałych efektach panelowych, uogólnionej metody systemowej momentów
i skorygowanego odchylenia modelu zmiennych pozornych najmniejszych kwadratów dla 23 chińskich prowincji
w latach 1995-2014. Wyniki wskazują, że nierówność dochodów może wywierać znaczny pozytywny wpływ na
rządowe inwestycje w zarządzanie środowiskiem w Chinach, co pokazuje, że wzrost nierówności w dochodach
może przyczynić się do poprawy zarządzania środowiskiem w Chinach; oferujemy zatem kilka wymiernych rozwiązań dla decydentów w chińskich prowincjach, a także dla rządów wschodzących gospodarek, takich jak Chiny.
Słowa kluczowe: nierówność dochodowa, zarządzanie środowiskiem, SYS_GMM, LSDVC
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Introduction

It cannot be denied that China has gained world-famous achievements in economic growth in recent
years. However, together with the economic takeoff, problems over environmental degradation have
gradually become stumbling blocks to economic development, presenting China with a negative image
in the world (Zhang and Hao, 2016). For example,
carbon dioxide emissions have increased from 1495
million tons in 1980 to 8,287 million tons in 2010.1
In 2015, CO2 emissions in China hit even higher at
9154 million tons, accounting for more than 25% of
the world’s output (British Petroleum, 2016). In the
Outline of the 13th Five-Year Plan, China aims to reduce energy consumption by 15% (per 10,000 RMB
of GDP) compared to 2015.2 Around the same time,
an income distribution reform plan was introduced
in 2013, with the reform of the country’s income distribution system entering into a new stage. Policylevel concerns indicate that reducing environmental
pollution and narrowing the income gap are significant issues that China should focus on in the next
decade or more; for purposely achieve sustainable
development then build a harmonious society, Chinese government needs to reconcile the phenomena
such as income inequality, environmental governance and economic growth currently.
The most existing literature has written about the impact of income inequality on environmental pollution (Golley and Meng, 2012; Baek and Gweisah,
2013). Some scholars hold the view that unfair income distribution has a significant effect on the increase of environmental pollution, Boyce (1994) analyzed the relationship between income distribution
and environmental quality, proving that greater income and power inequality lead to more serious environmental pollution; Yang et al. (2011) found that
there is a negative relationship between income inequality and environmental quality. Magnani (2000)
and Hao et al. (2016) have also proposed similar arguments, whereas a few scholars stated that the
nexus between income inequality and environmental
quality is uncertain (Wolde-Rufael and Idowu,
2017).
Most studies up to now have analyzed the effects of
income inequality on environmental pollution by using relevant indicators such as CO2 or SO2 emission
to measure the pollution (Berthe and Elie, 2015),
however, very little of existing research has carried
out the linkages among income inequality and environmental governance. However, we believe that
when the income gap widens, government spending
falls more on people’s livelihood and social issues,
with less investment into environmental governance
(Panayotou, 2011). Some scholars have raised the

1

Data from the World Bank World Development Index
(WDI) database.

opposite view; for example, Zhao et al. (2015) argued that there is a positive relationship between pollution control expenditure and emissions. Thus, researching environmental issues must consider the relationship between income inequality and environmental governance.
Our paper contributes to the previous studies in several aspects. First of all, this is the first empirical
study to analyze the relationship between income inequality and environmental governance in China.
Second, we focus on the provincial level and verify
the relationship between income inequality and environmental governance using static panel and dynamic panel estimations, respectively, employing 23
provinces over the period 1995-2014. We initially
use the panel fixed effect (FE) model to verify the
impact of income inequality on environmental governance, but since this model provides inconsistent
estimation results, to solve the problem and allow for
dynamics we then propose the System Generalized
Method of Moments (SYS-GMM) to further investigate the impact of income inequality on environmental governance. However, SYS-GMM estimates may
cause a weak instrumental variable problem, and we
hence use the bias-corrected Least-Squares Dummy
Variables (LSDVC) model for solving the problem
arising from the SYS-GMM model. Third, we use
the Gini coefficient to measure income inequality
and consider governance investments on industrial
pollution as the main measurement of environmental
governance. Our empirical results show a positive
relationship between income inequality and environmental governance, indicating that an increase in income inequality improves the investment of environmental governance in China.
The rest of the paper is: Section 2 presents a brief
account of the relevant literature. Section 3 lists the
methodology and data. Section 4 shows the empirical findings. Section 5 summarizes conclusions and
offers policy implications.
2.

Literature review

Boyce (1994) first studied the relationship between
income inequality and environmental pollution, stating that greater power and income inequality cause
more environmental degradation. He showed as the
income gap widens that the poor tend to overexploit
natural resources and damage the environment,
while the rich do not necessarily increase investment
to improve the environment. Adopting 7 indicators
to reflect environmental quality and using crosscountry data to conduct empirical analysis, Torras
and Boyce (1998) reached the conclusion that income inequality has a significantly negative effect
on environmental quality in low-income countries.

2

Please see the details at: http://www.gov.cn/zhengce/
content/2017-01/05/content_5156789.htm.
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Boyce et al. (1999) got a similar conclusion by using
empirical data from all 50 states in the United States.
Some scholars’ researches also supported Boyce’s
(1994) theory from different perspectives. MartinezAlier (1995) classified environmental goods into environmental luxury and environmental necessities
and analyzed the impact of income inequality on environmental quality from the perspective of demand
and supply, concluding that income equalization is
conducive to environmental quality improvement
due to the fact that the expansion of the income gap
increases the demand for environmental luxury
goods under other conditions. From the political economic perspective, Magnani (2000) noted that income inequality to a large extent reduces the relative
income and the willingness to pay for environmental
goods of “income middlemen”, thus weakening the
demand for a clean environment. Marsiliani and
Renstrom (2000) obtained similar conclusions as
Magnani (2000). Vornovytskyy and Boyce (2010)
used the Russia Statistical Agency’s data and
adopted the fixed-effects model to explore the effects of income distribution within and between regions of Russia on air pollution, proving that greater
inequality of income between regions induces
greater air pollution. More evidence is proposed by
Hao et al. (2016) as well as Ali et al. (2016) by using
panel data of 23 Chinese provinces and Africa. To
our knowledge, few in the literature have looked into
the influence of income inequality on environmental
governance.
We overall can say that the literature has ignored the
impact of income inequality on environmental governance. The only existing papers studying the relationship between the two have some limitations,
such as data sample source and methods. Therefore,
in order to overcome the limitations of previous studies, we use provincial panel data from 1995 to 2014,
take the Gini index as an indicator of income inequality and governance investment of industrial pollution as the measurement of environmental governance, and utilize the panel fixed effect model, system
GMM regression, and LSDVC estimator to verify
the relationship between income inequality and governance investment on industrial pollution.
3.

Data and methodology

3.1. Data and variables
We analyze the relationship between income inequality and environmental governance for a panel
database on 23 Chinese provinces from 1995 to
2014.3 Most of the data are from China Statistical
Yearbooks, China Environmental Yearbooks, China
Compendium of Statistics.
3

Other provinces are not included because their data are
not be obtained.
4 The criteria for years of education per capita is as follows:
illiterate for 0 years, primary school for 6 years, junior high
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(1) The dependent variable: Following recent studies
like Zheng and Zhao (2014) and Yan (2012), we take
per capita government investments on industrial pollution prevention (Investment) in China’s provinces
as a measure of environmental governance.
(2) Explanatory variables: We adopt the provincial
Gini index to measure income inequality as the key
independent variable, and Gini index calculation
method proposed by Tian (2012) as follow:
1
∑𝑛 (𝑊𝑖−1 + 𝑊𝑖 ) ∗ 𝑃𝑖
G=1−
(1)
𝑃𝑊 𝑖=1
P represents the total population, W is the total income, and 𝑊𝑖 stands for the accumulated income to
the Group i. We hence use the group weighting
method proposed by Sundrum (1990) to calculate the
overall Gini coefficient:
𝑢
𝑢
𝑢 −𝑢
G = 𝑃𝑐2 𝑐 𝐺𝑐 + 𝑃𝑟2 𝑟 𝐺𝑟 + 𝑃𝑐 𝑃𝑟 𝑐 𝑟
(2)
𝑢
𝑢
𝑢
𝐺𝑐 stands for the Gini index of urban residents and
𝐺𝑟 represents the Gini index of rural residents. Moreover, 𝑃𝑐 and 𝑃𝑟 respectively are the ratios of urban
population and rural population, while 𝑢𝑐 and 𝑢𝑟 respectively stand for per capita incomes of urban and
rural residents. Finally, 𝑢 is the per capita income of
the whole province.
The following control variables are also included in
this study.
GDP: Luo and Deng (2012) demonstrated that economic growth gives the government more financial
resources to invest in environmental governance. We
thus follow previous literatures and adopt the logarithmic form of per capita GDP to assess the economic growth of various provinces. Urbanization:
Urbanization brings about an increase in the scale of
the economy, which may affect environmental governance investment. Therefore, we adopt the proportion of the urban population to the total population to
measure the urbanization rate. Industry: The change
in industrial structure affects the degree of environmental pollution, therefore, we follow Hao et al.
(2016) and utilize the secondary industry value divided by GDP to measure industrial structure.
Education: The rise in education level helps increase
the public’s environmental attention to a certain extent (Brasington and Hite, 2005; Jalan et al., 2007).
We thus adopt the years of education per capita to
represent the education level of various provinces. 4
Revenue: Fiscal revenue directly influences the
amount of government spending on environmental
projects. Following Guo and Yang (2014), we adopt
provincial fiscal revenue to represent Revenue.
Openness: The degree of openness may reflect the
full utilization of local governments’ resources in international trade (Jayanthakumaran and Liu, 2012),
this paper utilize total export-import volume divided
by GDP to represent the economic openness of various provinces in China. Competition: Local governschool for 9 years, high school for 12 years, and university
and above for 16 years. According to this standard, the total years of education in each provinces are divided by the
total years of education for total population.
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Figure 1. Mean of the Gini coefficient from 1995-2014

Figure 2. Mean of the per capita government investments on industrial pollution prevention from 1995 to 2014

ments often compete to attract foreign direct investment to promote their own regional economic
growth. This study chooses the amount of Foreign
Direct Investment (FDI) in each province divided by
China’s total FDI to stand for government competition.
Figure 1 shows the mean of the Gini coefficient in
different provinces from 1995 to 2014. Here, the income gaps in the eastern, central, and western provinces are sorted from small to large, presenting that

the eastern province has the smallest income gap, the
western province has the largest, and the central
province is in the middle. In Figure 2, we see that
central provinces of Hebei, Henan, and Shanxi have
the largest governance investment on industrial pollution. The potential reason is that industry there is
the backbone of economic development, and vigorous development of industry will inevitably increase
environmental pollution and along with it investment
on environmental governance.
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3.2. Empirical methodology
Considering the huge difference in the value of different variables, in the actual estimation process we
take the logarithm of the dependent variable
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 and some independent variables such
as GDP per capita, fiscal revenue, and openness.
Therefore, we set the following model in this study:
log(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖,𝑡 ) =∝0 +∝1 𝐺𝑖𝑛𝑖𝑖,𝑡 + 𝛾𝑍𝑖,𝑡 +
𝜇𝑖 + 𝑣𝑖 + 𝜀𝑖,𝑡
(3)
In equation (3), 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 represents governance
investments of industrial pollution as a measure of
environmental governance. 𝐺𝑖𝑛𝑖 is the main independent variable, standing for the Gini index. 𝑍 is a
vector of control variables that may affect environmental governance. 𝜇𝑖 and 𝑣𝑖 are the fixed effect variables of time and region, respectively, and 𝜀𝑖,𝑡 is the
error term.
The panel fixed effects model does not consider the
potential endogeneity of some independent variables
and the dynamic specification of the dependent variable, potentially making the estimation results still
be inconsistent. To solve the problems of the fixed
effects model, Arellano and Bond (1991) proposed
the difference GMM estimator. In order to solve the
problem of weak instruments, Arellano and Bover
(1995) and Blundell and Bond (1998) developed another GMM estimator, called system GMM. Bond et
al. (2001) argued that two-step GMM estimation can
better deal with autocorrelation and heteroscedasticity problems under finite sample conditions. Therefore, adopting the two-step GMM estimate method,
we add the dynamic variable to better analyze the
impact of income inequality on environmental governance. The system GMM estimate is as follows:
(4)
However, the dynamic system GMM also has some
limitations. For example, there is a relatively large
variance when the data sample is finite in this estimator method. The Least-Squares Dummy Variables
(LSDVC) method proposed by Kiviet (1995) is able
to correct bias and ensure the consistence of the empirical results. In order to test the robustness of the
empirical results, we use the bias corrected LeastSquares Dummy Variables models of LSDVC (AB,
by Arellano and Bond (1991) and LSDVC (BB, developed initially by Blundell and Bond (1998).
Moreover, bootstrapped standard errors can be used
to test the significance of estimation coefficients
(Bruno, 2005).
4.

Empirical results

4.1. The panel fixed effect model
This study first presents the results of the panel fixed
effect model in Table 1. As indicated in Table 1, the
estimation results confirm that the coefficient of the
Gini index is positive and significant at 1% level regardless of adding any control variables, proving that

67

environmental governance rises with the expansion
of income inequality in the sample provinces. In
some sense, when environmental pollution increases, the government’s investment in pollution
control rises accordingly (Xin and Zhou, 2018). The
argument that income inequality has a positive impact on environmental pollution is proposed by some
scholars, such as Boyce (1994), Hao et al. (2016),
and Ali et al. (2016). The reason is that income inequality shows a negative relationship with public attention demand for environmental quality, which
may lead to environmental degradation to a certain
degree. Some scholars also held the same view (e.g.,
Bimonte, 2002; Zhang and Zhao, 2014), and thus
from another viewpoint this means that when income
inequality increases, the government raises investment in environmental pollution control.
In terms of control variables and using the estimation
results in columns (1) and (2), we find that the coefficient of the logarithm of GDP per capita is positive
and significant at the 5% level, implying that investment in environmental governance will increase
when GDP per capita is improved. Our empirical results are consistent with Luo and Deng (2012), who
believed that economic growth provides the government with more funds to invest in environmental
governance.
In column 2 the coefficient of urbanization is positive and significant at the 5% level. The coefficient
is not significant, but is positive in other columns,
indicating that the improvement of urbanization increases the investment of environmental governance
to a small extent (Yang et al., 2011; Shahbaz et al.,
2014). A government inevitably increases investment in order to manage a degraded environment.
The coefficient of the financial revenue variable is
significantly positive at the 5% level, suggesting that
revenue positively correlates to environmental governance. The empirical estimation results also reveal
that other control variables have no significant relationship with environmental governance in any other
columns of Table 2.
4.2. Estimation results: SYS-GMM
In order to solve the problem of potential endogeneity and the dynamic specification of the dependent
variable in the panel fixed effect model, we use the
system GMM estimate to discuss the impacts of income inequality on environmental governance. The
estimation results in Table 2 reveal that AR (2) for
most models is not significant at the 10% level. The
P values of the Hansen test judging the over-identification problem of the instrumental variable are also
well above 0.1, meaning the GMM estimate is valid
overall. From the Table 2, we can conclude the following points. First, in the regression estimates of all
columns, the coefficient of the lagged industrial pollution investment per capita is significantly negative
at the 5% level, which implies that environmental
governance investment is persistent and dynamic.
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Table 1. Estimation results of the panel fixed effect model
Variables
Model 1
Model 2
Gini
5.474***
4.386***
(0.824)
(0.782)
log (GDP)
0.720***
0.478**
(0.073)
(0.179)
Urbanization
0.021**
(0.009)
Industry
0.683
(1.939)
Education

Model 5
5.345***
(0.853)
-0.195
(0.382)
0.016
(0.011)
1.733
(1.720)
-0.094
(0.157)
log (Revenue)
0.579*
(0.318)
log (Openness)
-0.132
(0.152)
Competition
1.142
(1.795)
Constant
-5.913***
-4.388***
-0.868
-0.568
-0.608
(0.728)
(1.177)
(1.659)
(1.745)
(1.625)
Observation
460
460
460
460
460
R2
0.633
0.647
0.659
0.660
0.661
F
80.06
68.20
63.04
51.82
48.44
Notes: The values in parentheses denote the standard errors. *, **, and *** denote significance at the 1%, 5%, and 10% levels, respectively.
Table 2. Estimation results of the SYS-GMM model
Variables
Model 1
Model 2
L.log (Investment)
Gini
log (GDP)

Model 3
5.125***
(0.881)
-0.258
(0.397)
0.015
(0.011)
1.904
(1.798)
-0.093
(0.159)
0.622*
(0.328)

Model 4
5.279***
(0.870)
-0.226
(0.393)
0.016
(0.011)
1.797
(1.749)
-0.100
(0.158)
0.619*
(0.327)
-0.106
(0.144)

Model 3

Model 4

Model 5

0.387**

0.391**

0.373***

0.363***

(0.146)
8.534*
(4.342)
0.385***
(0.129)

(0.153)
8.864*
(4.561)
0.304
(0.315)
0.005
(0.017)
0.451
(1.415)

(0.119)
8.176**
(3.031)
-0.515
(0.394)
-0.015
(0.019)
1.689
(1.178)
0.703**
(0.255)
0.321
(0.222)

(0.106)
9.396***
(2.910)
-0.570
(0.360)
-0.020
(0.021)
1.971*
(0.079)
0.757***
(0.252)
0.323
(0.213)
0.118
(0.188)

-4.947**
(1.869)
437
0.000
0.092
0.181

-4.736*
(2.331)
437
0.001
0.109
0.209

-3.895**
(1.677)
437
0.000
0.113
0.316

-4.809*
(2.477)
437
0.000
0.107
0.448

0.338***
(0.103)
11.332***
(2.880)
-0.602*
(0.361)
-0.027
(0.023)
2.551**
(1.093)
0.784***
(0.225)
0.361*
(0.195)
0.451
(0.264)
-4.769*
(2.605)
-7.125**
(3.147)
437
0.000
0.087
0.485

Urbanization
Industry
Education
log (Revenue)
log (Openness)
Competition
Constant
Observation
AR (1)
AR (2)
Hansen test
Notes: Same as Table 1.

Second, in all models of Table 2, the income inequality variable Gini index is significantly positive at the
10% level, which is consistent with the results in Table 1, suggesting that the rise of environmental governance is associated with an increase in the income
gap.

4.3. Robustness test: LSDVC (AB) and LSDVC (BB)
To further test the reliability and robustness of the
estimation results, we report LSDVC (AB) and
LSDVC (BB) in Table 3 and Table 4, respectively.
The LSDVC estimation approach is regarded as the
most appropriate for dynamic panels. Consistent
with the logic of the regression results presented in
Table 2, we present the regression results of the
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lagged value of the environmental governance variable, income inequality variable, and economic
growth variable as the basic explanatory variables.
As indicated in Table 3 and Table 4, almost all the
explanatory variables are consistent in different
models. We again support the estimation result that
income inequality presents significantly positive impacts on environmental governance in China at the
present time.
5.

Conclusion and policy implications

Existing studies have been dedicated to the relationship between environmental pollution and income
inequality, but there is little research on the impact
of income disparity on environmental governance.
We therefore use 23 Chinese provincial panel data
from 1995 to 2014, taking the Gini index as an indicator of income inequality and governance investment on industrial pollution as the measurement of
environmental governance, and perform the panel
fixed effect model, system GMM regression, and
LSDVC (AB, BB) estimator. The results of this
study show that there is a significantly positive correlation between income inequality and environmental governance, indicting that an increase of income
inequality improves environmental governance.
The Chinese government needs to further increase
investment in environmental pollution control and
implement relevant market-oriented environmental
protection policies to increase environmental protection investment. Another issue that the government
needs to pay attention is the inequality of income distribution. In order to solve this problem, the government should deepen the income distribution reform
system, as to reform the tax adjustment system, introduce an estate tax system as soon as possible and
improve its social security system and so on. Similar
implications are offered to those governments of
emergent economies like China.
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Bioeconomy – Opportunities and Dilemmas in the Context
of Human Rights Protection and Environmental Resource
Management
Biogospodarka – szanse i dylematy w kontekście ochrony
praw człowieka i dbałości o zasoby środowiska
Piotr Krajewski
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E-mail: piotr529@wp.pl
Abstract
The notion of bioeconomy, appearing in publications, usually carries positive connotations, even to those less
informed. It signifies a new approach towards economic development that is rather not perceived through the prism
of unavoidable losses in the environment and reaching for further deposits of required raw materials. It turns out
that – at least according to the assumptions and quite probably also in practice – it can be done differently, i.e. at
the same level of efficiency, yet without negative effects on people and the environment. The idea of bioeconomy
is one of the strategic conceptions of sustainable development, i.e. the method of implementing current economic
objectives due to the new technological solutions with reduced use of natural resources and impact on the environment, having in mind future generations; this is an intention to adjust, to the maximum possible degree, developmental activities to absorption capacity of natural and man-made ecosystems.
The weakest point in these attempts, as it may seem, is the lack of knowledge concerning the long-term results of
creating social perception for bioeconomy development, and consequently, dilemmas concerning possible sanitary-epidemiological and demographical changes evoked by (slightly different, but reaching as far as those in the
present time) interference with the environment.
Key words: bioeconomy, human rights, environmental resources, ecological crisis, risk of environmental changes

Streszczenie
Pojawiające się w publikacjach pojęcie biogospodarki, nawet bliżej niezorientowanym, zwykle kojarzy się z
czymś pozytywnym. Chodzi bowiem o nowe podejście do rozwoju gospodarczego postrzeganego już nie koniecznie przez pryzmat nieuniknionych strat w środowisku i sięgania po kolejne złoża niezbędnych surowców. Okazuje
się, że – przynajmniej w założeniach, a całkiem prawdopodobne, że i praktyce również – można inaczej, tzn. tak
samo efektywnie, ale bez negatywnych skutków dla ludzi i otoczenia. Idea biogospodarki jest jedną ze strategicznych koncepcji zrównoważonego rozwoju, tj. sposobu na realizację dotychczasowych celów gospodarczych przy
zminimalizowanym zużyciu zasobów naturalnych i oddziaływania na środowisko dzięki nowym rozwiązaniom
technologicznym z myślą o przyszłych pokoleniach; to zamiar maksymalnego dopasowania działań rozwojowych
do możliwości absorpcyjnych ekosystemów naturalnych i zantropomorfizowanych.
Najsłabszym punktem w tych dążeniach – jak się wydaje – jest brak wiedzy na temat dalekosiężnych, przyszłych
skutków kreowania percepcji społecznej budowania biogospodarki, a wraz nimi dylematy możliwych zmian epidemiologiczno-sanitarnych i demograficznych wywoływanych (nieco innymi, ale podobnie głęboko sięgającymi
jak w mijającej teraźniejszości) ingerencjami w środowisko.
Słowa kluczowe: biogospodarka, prawa człowieka, zasoby środowiska, kryzys ekologiczny, ryzyko zmian środowiskowych
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Introduction
The notion of bioeconomy includes those areas of
economic activity which use the renewable biological resources of soils and waters. The areas involved
are mainly related to plant cultivation and animal
breeding, forest resources and microorganisms used
for the production of food, materials and energy (Pajewski, 2014). Therefore, a part of the bioeconomy
is made up of the primarily production sector (agriculture, fishery and aquaculture) and branches of industry that use and process biological resources,
which include, among others, the food and paper industry, along with a part of the chemical, biotechnological and power industries. These sectors of economy make up the heart of sustainability, which leads
more industrialized communities to more ecofriendly economic solutions characterized by reduced dependence on fossil fuels and non-renewable
resources (Kośmicki, Pieńkowski, 2013). The objective and the essence of bioeconomy is therefore to
reduce the rate of biodiversity loss and negative
changes in the use of land, i.e. general improvement
of environmental conditions, which would provide
the bases for new economic growth and an increase
in employment rate, based on local human and natural potential, taking into account its specificity and
traditions, particularly in strongly industrialized and
rural areas (including peripheral, depopulated and
deserted areas).
The dynamics of population growth in the world,
combined with climatic changes and a loss of the
natural and agricultural ecosystem efficiency, is a
signal for the strong need to turn towards technologies using renewable energy sources and biological
resources in the sustainable production of basic
products and towards more efficient processing systems capable of producing food, in particular, but
also fibre or other semi-finished products based on
biological systems and with the minimum share of
technological factors, the minimum amount of waste
and emission of hazardous gases, and yet to the benefit of the man and the environment. To create a system of economy based on circular use of components, we need, first of all, an efficient system for
evaluating, managing and use of waste produced in
manufacturing processes, which would be able to
safely absorb this waste.
The assumptions of modern bioeconomy and bioeconomy itself, is not a new concept in most developed countries. There are plans aimed at increasing
production based on renewable biological resources
and processing those resources, and even using
waste produced in manufacturing cycles, processing
them into goods with a high added value, e.g. in
food, fodder, bioproducts and bioenergy. This strategy is aimed at developing a commonly shared vision of profitability of using economic, social and
environment-friendly opportunities in view of challenges related to the need to build a bioeconomy ad-

justed to the potential and capabilities of every country. It also provides a considerable opportunity for
strengthening its position as regards the promotion
of sustainable development in the region and in the
world. The national strategy for (national and global)
bioeconomy should therefore become a part of a
wider plan (nota bene including all three generations
of human rights), the so-called smart specialisation
in individual subject areas, mainly health, food
safety and life quality, besides smart and sustainable
industry, power safety and environmental protection.
All of this should be achieved in accordance with
regulations (L) and rules, the role of which is to guarantee safe economic growth combined with ecological safety and respect for the rights of an individual
and the community.
The aim of this paper is to present some details and
to indicate the potential of bioeconomy, its role in
sustainable development and efforts for the benefit
of the man and environmental protection.
Bioeconomy in the global and Euro-regional context
Food safety, management and sustainable use of
farming areas, forests, animals and plants living in
land and sea or inland waters, together with industry
sectors based on biotechnologies, are the most significant issues forming the life of societies, which refers not only to economically developed Europe, but
also to the world. The bioeconomy is understood as
all domains of human economic activity related to
inventions, development, production and use of
products and biological processes in three
macroareas (S): agro-food, forestry and industry
based on biotechnologies and the bioeconomy of
marine and inland water resources.
Those sectors present two specific, different but mutually related features. The first feature is the production based on renewable input materials. The second
one is the re-use and recycling of biological waste.
In both cases, bioeconomy is based on local resources and possibilities (T) and the best possible cooperation and integration of production sectors involved into technological chains, public and private
stakeholders (U), conducted policies at the international, European and national level. Undertaking
tasks and sharing experiences from operations carried out at the global, regional and local level requires the setting of common legal and task frameworks for keeping control, supervision and management of the currently existing and future technologies and market needs (M).
Understanding the need to follow this direction,
many countries all over the world assume strategies
and undertake operations merely to strengthen their
own bioeconomy, showing everywhere a significant
growth (mainly in the agricultural, forestry and food
processing industries, bioenergy, biotechnology and
biological chemistry products). The point is to un-
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leash still unused production potential, therefore not
only an increase in the number of products, but also,
among others, improving its quality or increasing
employment rate. In the EU bioeconomy, the food
industry occupies the principal position, and it is still
developing, winning new markets, incorporating
subsequent branches of production, both traditional
and entirely new. The European strategy for bioeconomy is targeted at releasing new possibilities in
each of the biomarket sectors involved, in a sustainable and socially accepted manner (Mölders,
Szumelda, Winterfeld, 2014).
This is not an easy task, because the direction taken
during the industrial revolution (which is still dominant) has led to many irreversible changes. This ongoing progress is accompanied by serious hydrological stress. Along with more strongly emphasized climatic changes in some regions of the world, it has a
particularly adverse effect on agricultural production, mainly due to the impossibility to continue cultivation and to obtain crops regularly, securing the
minimum of existence. This, in turn, leads to serious
economic and social difficulties, e.g. upsetting ownership relations in the property market. In effect, we
have to deal with more or less visible climatic migrations, from the rural areas to cities and from the poorest countries of Africa and Asia to Europe. In order
to secure a satisfactory amount of food and water for
those people, its sustainable use is necessary, preceded by its management and supply. It must be
equally sustainable as profitable and, first of all, efficient enough to solve existing from very long and
deepening problems of hunger and poverty or diseases caused by those problems. Directly and indirectly this will translate into increasing the level of
welfare of local societies and, in effect, withdrawal
from the invariably risky decision on emigration.
Bioeconomy, as a whole, does not omit the use of
seas: fishery, sea transport, extractive industry and
the serious impact of tourism and recreation. This
should be completed with observed climatic
changes, over-fishing of fixed asset livestock, emergence of foreign species on a mass scale, an increased risk of ecological disasters, development of
coastal areas, construction of ports and handling terminals or water contamination. On the other hand,
the same tourism, energy production, aquaculture,
local biodiversity and marine resources could offer
important opportunities for local market development and an increase in employment rate, still underestimated in some places and by some people.
In this way, bioeconomy can significantly affect renewal and sustainable economic development and, at
the same time, the political stability of the region. In
other words, besides economic and political issues,
the point is to handle social problems, among others,
controlled movement of migration masses, for instance, by conducting local investment programmes
with high infrastructural and social impact (A).
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A global or regional perspective on the effects of
supporting bioeconomy initiatives is certainly interesting and encouraging. But from the point of view
of caring for the interests of an individual, attempts
to guarantee to him or her so numerous and important – looking through the prism of all generations of human rights – needs and safety, it seems
that the local approach, and certainly the national
one, might be more important, since typically appropriate policies and reasonable projects are coordinated at the central level. Therefore, developing bioeconomy in particular countries usually starts with
agro-food production and forestry. To a various extent, it also refers to fishing, fishery, wood pulp and
paper industry, tobacco, textile, pharmaceutical and
bioenergy sectors. The share of the “bio” elements in
each of those sectors continues to grow, although it
is difficult to describe what share they make up overall, due to divergent methods used for evaluation
purposes. What is certain is that the contribution of
the renewable share in each sector of the national
economy can be significantly increased. Of course,
the economic and environmental policies will determine the size of the difference between potential
possibilities and actual activities for increasing the
effectiveness and eco-friendliness of new technologies (H).
Bioeconomy at the national and regional level
There is an enormous diversity in Europe in any consideration. This makes it a unique place to experiment and develop pro-environmental technologies.
Agriculture seems to be the most predisposed branch
of bioeconomy for the majority of the concerned
countries. Rural development is one of the highest
priorities. This concerns, in particular, peripheral regions still experiencing difficulties (towards higher
centres and even smaller cities) with the access to
civilizational improvements. Diversification of rural
investments is very important; balancing production,
infrastructural investments and media, access to
data, information and the latest technologies can significantly change the previous image of the province
and give a new dimension to less attractive (at least
for young people) rural living. Apart from that, due
to high diversification of the land, long and rich cultural tradition, in combination with still preserved (at
least in some countries) natural and usable biodiversity, Europe maintains, now uncommon nowhere
else, natural and social wealth. This strong pressure
towards progress, while preserving traditions, is an
extremely desirable symptom of respect for the individual in society and the cultivation of collective values in the individual (art. 2 C; Q).This feature, today
rare in the industrialized world, should be considered
the most distinguished element of the countryside,
acting for its benefit in the highly competitive, internationalized world of agricultural producers.
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In the categories of bioeconomy, next to agriculture,
a particular place is taken by the strongly-related
food industry. Apart from large producers, there exist a range of micro-enterprises employing only a
few workers. Despite that, this is the sector of economy capable of resisting market fluctuations, mainly
due to its simplified structure and added value, since
regional products, revealing its specific cultural and
ecological load are recognizable. The food industry
therefore still holds unexplored possibilities. Innovation and development of rural areas therefore aims
towards:
 producing new food products and fodders, bioactive components of high nutritional values,
obtained from components obtained in industrial processing processes;
 adjusting innovative processes for using production waste to launch processing technology and
redirecting them to the market as new food and
fodder products;
 reducing costs of utilization of agro-food waste
and obtaining benefits from this;
 evaluating the efficiency of applied technologies in terms of the possibilities of recovering
valuable components from production waste in
order to minimize their negative environmental
impact.
Forests in our climatic and geographical zone unfortunately are classified as more or less distorted natural formations. Nevertheless, they are still the form
of land use ensuring biological production of goods
and services of a significant market value. They also
constitute, at the same time, the public good, affecting the quality of human life (Mizerski, 2015). They
are the part of various ecosystems. However, their
efficient use requires improvement of procedures
and management.
What is significant is the fact that forests and forestry
are of high importance in binding and storing carbon
dioxide from the atmosphere – the main cause (it is
claimed) of excessively rapid climatic changes. This
task – which is even more important – is performed
virtually without any costs, and with substantial economic benefit mainly in the form of wood, i.e. the
basic raw material for furniture and wood pulp and
paper industry, not to mention other benefits in the
form of the so-called dendromass (Piszczalka, Korenko, Rutkowski, 2007) and various ecological
goods and services. It is difficult to point out all
branches and sectors using the forest resources; how
many people find related employment, how many
work in technologically related companies and institutions, how many find health and relaxation, etc.
Measurable profits from wood production can be
certainly significantly increased, without restraining
only to its preliminary processing and export, but focusing on its advanced processing until the final
product. The value of wood, traditionally used
mainly in furniture production, can be increased at
least by its wider application in bioconstruction and

creating structurally new materials with the use of
nanotechnology and composites of high added value.
A still significant discrepancy between the primary
production and advanced processing and modification of wood or producing wood-based materials,
clearly limits economic development.
Biotechnological industry, in turn, gathers those
branches of industry which use biological resources
and processes operating on the base of lignocellulose
obtained from biomass, starch, protein and fats, used
in the production of chemical compounds, plastics,
biofuel, but also fodders or fertilizers. In this area
still there is more to do. It should not be forgotten
that the industrial era is ending and the biotechnology era is beginning. The level, and in particular the
number of innovations and patents in this regard
could certainly be higher, particularly in chemical industry and in the industrial use of biotechnology in
production chains. This would probably significantly increase production level and efficiency,
while reducing the negative environmental impact.
As for today, there are many hopes related to the development of efficient technological formulas for
low-carbon biofuels and biodegradable packaging
biomaterials. Further on, the needs are related towards obtaining cheap electricity, heat and organic
compounds satisfying the expectations of pharmaceutical and cosmetic industries. Very specific expectations towards biotechnology are held by environmental protection, particularly in relation to organic waste (processed in aerobic or anaerobic processes) and water purification after its passage
through large urban communities, industry and farming production cycles. Troublesome pollutions may
become a source of ecologically pure biomethane,
biofertilizers, biogreases, etc. The chemical industry,
based on biological resources, belongs to those
branches of our economy which expect the particularly strong support of biotechnology and investments, mainly when it comes to constructing biorefineries or modern production lines for biodegradable packages and recovery. Therefore, it is about
such cooperation between private and public specialized academic institutions and small, medium and
large producers in specific branches which, to a significant extent, would be based on sustainable energy and material economy, effective use of biomass
in cascade agricultural production of high added
value input, with full respect for local biodiversity
and human potential (U).
Marine bioeconomy so far has not proved particularly successful; it would be easier to indicate numerous examples of negligence and the scale of destruction. Perhaps this resulted from the fact that seas and
oceans, still up to recently, were considered to be
limitless reservoirs of food and raw materials. However, these evaluations proved erroneous. Today, we
have an opportunity to revise our way of thinking,
and even more, our behaviour. And this is already
taking place.
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The coast is, first of all, an area of sensitive ecological structures of economic importance. The observable carelessness of previous decades in the protection of water purity provides an evidence of this sensitivity. It is also seen in fishing limitations of economic impact, which enforce minimum exploitation
of overfished fish stocks. But marine bioeconomy is
not only about pure water and fishing. This is also a
possibility to make the economy more dynamic
through the development of cheap transport, the construction of safer ports and terminals, the development of aquaculture, tourism and obtaining pure energy. The latter seems to be exceptionally important
and attractive (X). What is important, first of all, is
the protection of marine ecosystems with their
coastal zones, due to which the marine bioeconomy
can exist at all, since dysfunctional coastal states
provide the threat to marine environment and everything related to this environment (Szafruga, 2013).
The availability of basic biological materials at competitive prices in the region makes the starting point
for the development of the local bioeconomy. Generally, each of the regions is characterized by a different natural and agricultural landscape, has its own
cultural specificity, biodiversity of cultivated plants
and bred animals, a different set of ecological services offered by the natural environment. Each of
them is run by specific motivations and care for
maintaining operational agricultural economy, and
even more for preserving its specificity, with significant potential still unrevealed. Farmers strive for
competitiveness of their own work effects and balancing the local production systems by investing into
modern solutions to reduce (also ecological) production costs resulting from the need to apply fertilizers,
crop protection products and irrigation. This mainly
concerns a wider use of ecosystem services, maintaining and restoring soil fertility, increasing food
safety, increasing quality of products and animal
welfare and counteracting climatic changes. These
efforts are directed towards attempts to use agricultural waste in a broader and purposeful manner and,
in peripheral areas, towards the development of specialized crops intended for industry and energy production. It is about promoting innovation and increasing the competition of local production systems.
From the perspective of the local economy, the development of smart specialization strategies, establishing directions for development of most important
branches, sectors and areas, should include, first of
all, the involvement of local human and natural reserves. Due to their clear diversification, stock-taking of those resources – with a view of cooperation
opportunities – is of particular importance for neighbouring regions. Data collected in this way are invaluable in the dialogue with appropriate government
authorities responsible for planning and implementing strategies at the central level. In those projects, it
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would be good to think also about restoring investments and production structures affected by the crisis. However, this should be done according to new
rules and based on local resources in order to improve employment rates, competitiveness and GDP
at the regional level, always with an intention to improve the protection level for the environment of the
people inhabiting these areas.
Primary raw materials and the use of waste – impact of bioeconomy on the environment and preserving natural capital
Bioeconomy, from the perspective of environmental
protection, brings opportunities and challenges. Benefits are generally expected in relation to a systematic shift (as regards production processes) from using non-renewable resources to renewable ones. In
this way, the pressure on ecosystems decreases and
their efficiency increases. They deserve protection
not only because of their own value or their value
related to ecosystem services, as they are natural
mechanisms impeding anthropogenic climatic and
hydrogeological changes, but also because they are
the source of services providing measurable economic benefits, e.g. by becoming independent from
expensive and hardly available raw materials
(Gałuszka, Migaszewski, 2009). Additionally, the
development of production possibilities based on renewable sources makes it easier to manage the
waste, since it is, to a higher degree, included again
into the cycles.
The development of bioeconomy brings not only
benefits but also involves challenges. A basic condition is, of course, to balance profits with costs for
obtaining products and biological processes applied.
The examples of the imbalance in managing environmental goods striving to improve human welfare
(particularly in food production and management of
living marine resources) are still too numerous. In
fact, sometimes there is no actual need to increase
the production of primary goods, but only improving
their usefulness by increasing their quality. However, it should begin with balancing out economic
development with requirements of environmental
protection on the local and global scale. The point is
to refrain from increasing the value of products in
processes using renewable raw materials, but imported from states with less restrictive environmental regulations. This is a quite common way of transferring ecological loss from developed states to developing ones.
The heritage of renewable natural resources, including forest, water and soil resources, landscape, plants
and animals, and not only food supply, primary raw
materials, drinking water and medicinal products,
generally constitutes natural capital. Qualitative and
quantitative preservation of this heritage provides a
huge chance for humanity and environment, as this
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will make it possible to use ecological services, with
their regulatory functions, supporting and cultureforming (B), which fully deserve to be included in
evaluation and planning (at least due to the fact that
they are sine qua non condition for the existence of
every present and future human being). Therefore, it
should not be allowed to leave an excessively heavy
ecological footprint, i.e. over-exploitation of the environment and unhealthy compromises between
marketing and conservation of natural resources.
Contemporary agriculture, supported by modern
methods for running sustainable and eco-friendly
economic activities, apart from placing the emphasis
on water purification and soil protection, should contribute to preserving genetic variety (J). This could
be achieved, e.g. by improving the existing, and still
undervalued local diversity of cultivars from the areas that have been so far neglected or overlooked in
economic or infrastructural terms.
Promotion of ecological products in the market increases the demand for local and regional products.
With dissemination of knowledge about the impact
of logistic processes on natural environment, the
structure of the supply chain changes, observable
economic, social and economic changes become an
impulse for creating short chains of food product
supply. It seems that constructing alternative supply
chains of this type becomes a developmental tendency in the EU. Following this direction should be
conductive to soil protection, preservation of agriculturally used diversity, improving local economies
and protection of ecosystems in developing countries.
According to the logic of bioeconomy, protection
must go together with economy, therefore using everything that represents any value by restoring it for
exploitation. Organic waste is an example of this
idea. Generally, it is created mainly through intensification of agricultural production (production of cereal and animal breeding), forestry and wood processing. Particular attention is paid to waste originating from food processing and municipal waste, both
in view of its increasing amount and the fact that
most of it reaches the landfills, and therefore all that
could be reclaimed from it is lost, with a great loss
to the environment and consequently, mankind. Obviously, in bioeconomy, recycling opportunities and
possibilities change depending on the sources of biomass used in specific branches according to the
principle claiming that it is better to use something
that is already being used than to effectively use
something that has not been used yet.
Social aspect of bioeconomy
For creating a mechanism efficiently protecting
mankind, i.e. a system integrating economic, ecological and social objectives, it is not enough to process
all available biomass and replace fossil raw materials

with the renewable ones. Broad application of biological knowledge in industrial processes is also not
enough. The point is that all those transformations
should take place at the same time with in-depth
changes in social awareness. It is about creating an
internal belief about the need to search for new solutions to old problems, paying greater attention to the
difficulties encountered by an individual in the
anomic environment of an individualized society –
encouraging innovative, pro-social thinking in view
of difficulties generated by technological progress
and the development of science: increasing food
quality promotes health and change of life styles, and
those in turn stimulate innovation in sustainable
manufacturing technologies. Only such thinking can
become automatically a kind of pro-ecological thinking. However, in order to properly take advantage of
the current transformations, what is needed is a holistic, comprehensive approach to economy. Only
then can man – as a citizen, become a real protagonist of social transformations, which he is able to implement by applying bioeconomy principles.
Bioeconomy is, first of all, the challenge-chancemethod to integrate activities for solving the current
problems of economy, environmental protection and
human rights; it is about reaching new economic values through strengthening – and if necessary, also
building – new values in the sphere of individual and
collective life culture. This requires starting a social
dialogue to revive in the individual the ability to
build the consensus in public and private life, Sustainability of operations is required from companies
and enterprises (through inclusion of clients, employees, users and stakeholders). Bioeconomy will
present its possibilities to satisfy social expectations
(improving welfare, while strengthening the importance and possibilities of individual activities)
through the emergence of new bioproducts, launching bioservices and bioinvestments and an increase
in employment rate and intensified cooperation.
On the other hand, in the public sphere, one can expect reorientation of the approach towards development from the perspective of thinking in local categories, i.e. developing investments based on local
material and non-material, public and private resources. With this aim in view, monitoring the
amounts and availability of renewable resources,
strengths and weaknesses of the planned investments, specific needs and limitations, will make it
possible to evaluate competence of local capital
and/or need to refer to the principle of subsidiarity of
central authorities. Developing bioeconomy according to this key will also contribute to strengthening
territorial identity (Vergari, 2010).
Legal frameworks and market development
The strategy of bioeconomy is strongly related to national and EU plans and to financing regulations and
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rules, making it possible to strengthen specific activities that are to build it. The most important component (in European reality) is certainly the EU legislation. In 2015, the European Commission adopted
an ambitious package concerning the development
of a circular economy, making it easier for European
enterprises and consumers to shift towards a more
sustainable method for using resources. This concerns activities supporting closing the loop of the life
cycle of products by increased recycling and reuse.
This is expected to bring profits both for the environment and the economy. It should cause the increase
the efficiency of material, product and waste use, and
the decrease of energy demand and the emission of
greenhouse gases. The proposal is to cover the entire
life cycle: from the production and consumption to
waste management and secondary raw-materials
market. The transformation is financed with EU
structural and investment funds, under the Horizon
2020 programme and with structural funds intended
for waste management; also national funds should
contribute to investments into the circular economy
(S).
The shift towards the circular economy, i.e. the system in which the value of products, materials and resources is maintained as long as it is possible and
waste production is limited to minimum, is still a certain ideal of the EU policy aiming at creating sustainable, low-carbon, resource-efficient and competitive economy (N). For implementation of this assumption, a relevant document has been adopted –
Closing the loop – An EU action plan for the circular
economy (W), specifying the objectives and the
timeframe for their implementation in order to reduce the rate of resource exploitation and market intensification. The knowledge about the fact that all
products affect natural environment during their life
cycle, i.e. from the stage of obtaining raw materials
and natural resources, through production, packaging, transport, use, recycling until the final neutralization of those products, should be applied even at
the stage of the product design. To reach this aim,
the EU adopted Ecodesign Directive 2009/125/EC
(F). This document, with subsequent regulations and
other documents important for this issue (e.g.: F, H,
G, H), provides the main determinant of the EU policy concerning improvement of energy efficiency of
devices and eco-friendliness of products.
Activities aimed at maintaining natural and agriculturally-used biodiversity make an important area for
changes at the Euroregional level. This is achieved
by the national (P) and EU strategy for protecting biodiversity until 2020 (V). Its task is to standardize
and integrate aims of biodiversity protection and sustainable use of natural resources within sector policies. This project is reinforced by the need to fit the
global initiatives, as inherently convergent with national and local initiatives, referring to the principles
of accessing genetic resources and fair sharing of advantages resulting from their use (R).
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Conclusions
Publications increasingly often appearing on the subject of bioeconomy seem promising, especially
when they are preceded by numerous reports describing the catastrophic condition of the natural environment caused by the development of agriculture
and other industries. However, numerous questions
emerge when analysing the situation: if the basic assumptions of bioeconomy have been known and
practiced for ages and they are so simple and effective, then why are the postulates for introducing bioeconomy emerging only now, when the environment
is pushed to the verge of its abilities and the future
existence of the human species is at risk? Is bioeconomy really so human and environmentally friendly,
as it is suggested?
Certainly, the need for changes exists. Many objectives, particularly those indicated by the EU, are
aimed to be reached through increasing the production of biomass as the raw material for production of
biofuel, biodegradable packages and plastics, since
energy is always the foundation of each economy,
and packages and plastics pose today the greatest
ecological problem. However, is it possible that
strictly following this approach will bring results that
are opposite to the assumed ones, i.e. will we not create in this way an additional ecological and social
threat?
The dramatically deteriorating condition of natural
environment in developed states forces certain political and legislative activities, which translate into
specific investment and economic decisions. Departure from fossil fuels for those obtained from biological matter would need to involve a change in the intended use of some lands used so far for agricultural
purposes – from food production to biomass. Without wanting to resign from one’s own food security,
their production must be commissioned to other
states, almost certainly outside Europe. Most probably this will be Asia and Africa. In view of low production costs and rather limited possibilities of crop
intensification, food production will be reduced
there for the sake of non-food but economically more
attractive products of European bioeconomy. Probably these countries will mostly suffer ecological and
social results of such economy reorganising. In the
first place, they are at risk of reducing the production
for their own market, degradation of environment,
use of chemicals in soils and upsetting hydrological
conditions, which undoubtedly will also affect climate changes. Those processes will be accompanied
by irrational management of areas so far not intended
for agriculture, uncontrolled water acquisition, increased application of fertilizers and plant protection
products to increase efficiency – therefore clear, and
perhaps even incommensurate, losses for the environment. Where it is still possible, the areas occupied
by wild nature will be reduced, as well as places inhabited by the weakest social groups, most often na-
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tives and local communities of farmers producing
mainly for their own subsistence, who are generally
not able to establish their legal status, have no
knowledge about the existing possibilities for regulating the access to land; where principles of land use
are undisclosed, non-existing or at least are unclear.
In effect, the living conditions and food safety of
those people is at risk, and economic inefficiency,
typically intensified with severe climatic changes,
usually results in one thing – a humanitarian disaster
and mass migration to other regions of the country,
to suburbs or further on (Sodano, 2013).
Will an over-optimistic idea of economically developed states concerning the shift towards biofuel, bioplastics and biological raw materials therefore become nothing more than only a short-term and elusive (exclusively theirs) achievement, the non-economic costs of which (born mainly by others) will be
prove incommensurate to the benefits? Will they not
reduce emission of greenhouse gasses, pollution
with waste and water consumption at the cost of
other states and communities already in the disadvantaged position? By developing bioeconomy in an
overly spontaneous manner and clearly contrary to
principles of intragenerational (and perhaps also inter-generational) justice, will all of humanity bear
additional social and ecologic costs, the value of
which remains unpredictable?
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Abstract
The article proves that the concept of sustainable development of rural areas for many years rather consistently
formed in international and Russian law, but so far has not advanced any further than consolidating general principles. It is worth proceeding to the next phase of the implementation of the concept under consideration, and
discuss (and then standardize) the list of specific practical steps. They should include both a set of static measures
aimed at overcoming challenges of the current state of rural areas, as well as dynamic opposition to the global
threats of our time (for example, climate change processes). This will require the development of additional implementation back-up measures, including the extension of women's land rights, support for traditional rural culture and agricultural tourism.
Key words: sustainable development, rural territories, economy, ecology

Streszczenie
Artykuł dowodzi, że koncepcja zrównoważonego rozwoju obszarów wiejskich od wielu lat obecna jest tak w prawie międzynarodowym, jak i rosyjskim, niemniej – jak dotąd – obejmuje jedynie zbiór ogólnych zasad. Warto
przejść do następnej fazy wdrażania rozważanej koncepcji i omówić (a następnie ujednolicić) listę konkretnych
kroków praktycznych. Powinny one obejmować zarówno zestaw środków statycznych mających na celu przezwyciężenie problemów związanych z obecnym stanem obszarów wiejskich, jak i dynamiczne przeciwdziałanie globalnym zagrożeniom naszych czasów (np. procesów związanych ze zmianami klimatu). Będzie to wymagało opracowania dodatkowych środków wspierających wdrażanie, w tym rozszerzenia praw kobiet do ziemi, wsparcia
tradycyjnej kultury wiejskiej i turystyki rolniczej.
Słowa kluczowe: rozwój zrównoważony, obszary wiejskie, ekonomia, ekologia
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Introduction
Farming is one of the traditional forms of human
economic activity, it dates back to many thousands
of years ago when it replaced hunting and gathering.
For centuries, this activity did not greatly influence
the natural processes, and therefore did not require
active government intervention. However, in the
20th century, the intensification of agricultural production led to deterioration of soil fertility, which at
first brought about the concept of rational use of agricultural land, legislative measures for their protection, and then the trend of urbanization and mass relocation of rural residents to cities put village social
issues on the agenda.
Similar processes, as well as the desire to ensure a
balance of economic, environmental and social interests are currently observed in many countries of the
world, and each of them is marked with some special
features. This means that sustainable development
should be understood in the specific historical, cultural, economic, ethnic, social and environmental
conditions characteristic of a particular state, region or subregion (Mensa, 2015). This approach allows us to formulate an overall picture of trends,
problems and prospects for implementing the concept of sustainable development in all areas of society (energy, industry, specially protected natural territories, transport, waste treatment, etc.) in each
country of the world, to identify common patterns
and solutions.
This article summarizes the Russian experience,
which could be of interest to other countries in transition. Since agriculture has a significant number of
economic, environmental and social issues that are
not directly related to each other (for example, low
retirement benefits for rural residents has nothing to
do with the environment), in determining the subject
of our study, we tried to focus on those rural development challenges that clearly fall within the scope
of the sustainable development. At the same time, in
our opinion, rural sustainable development should
be understood as the stable implementation of economic activities on farmlands, ensuring the growth
of agricultural production, provided that the social
rights of residents of rural settlements are adequately
guaranteed, and environmental protection measures
are taken both for agricultural land (including
measures for the conservation of agricultural land
fertility) and in rural settlements. The relevance of
the study of this problem is defined by the fact that
agriculture still continues to be one of the most important areas of economic activity of the population
in many countries of the world.

2

Order of the Government of the Russian Federation of
02.02.2015 No. 151-p (as amended on January 13, 2017)
On Approval of the Strategy for Sustainable Development
of Rural Territories of the Russian Federation up to 2030,
Reference Legal System ‘Consultant Plus’ (03.12. 2018).

Nearly 45% of the world's population lives in rural
areas and receives a livelihood from agriculture. Agricultural products account for almost 5% of global
gross domestic product (GDP) and about 7% of total
world trade (Report, 2006). Rural development remains an issue for Russia as well. Russian land area
is 1712.5 million hectares, with agricultural land occupying 385.5 million hectares, and rural settlements
– 11.8 million hectares (State national report, 2015).
One of the negative trends in recent years in Russia
is the annual reduction of agricultural land due to the
unsatisfactory financial and economic situation of
rural producers. This makes the owners refuse from
the land plots provided, and the land gets re-classified into other categories meant for construction development in suburban areas, the insufficiency of
measures for reclamation and restoration of soil fertility. Therefore, the creation of conditions for the
sustainable development of rural areas is the most
important strategic goal of Russia, and its achievement will ensure food security, increase the competitiveness of the Russian economy and the well-being
of citizens.2
Solving these problems is difficult today due to environmental factors, since most of the rural areas
have an alarming ecological situation due to the
long-term specific regional economic development
which focused on the use of natural resources, its
low technological level, lack of environmental education and immigration processes. Almost a quarter of agricultural land, including about 30% of arable land, is subject to water and wind erosion.
Every year, as a result of non-agricultural activities
in Russia, about 50 thousand hectares of land are
destroyed, the extent of such a loss exceeds the area
of land being rehabilitated. Runoff from livestock
farms, irrigation systems and surface runoff from
fields pollutes water areas. 3 Thus, the degradation
of the environment, tough economic and social situation in rural areas undermine the ability of future
generations to meet their needs on a par with the
current generation, and require immediate action.
1.

The main provisions of the Concept of Sustainable Development in the International
and the Russian Legislations

The term sustainability which describes the economy in equilibrium with the main ecological support
systems dates back to the 70s of the last century.
Even then, environmentalists pointed out the limits
of growth and saw the sustainable state of the economy as an alternative solution to environmental issues. Thus, the concept of sustainable development

3

Order of the Government of the Russian Federation of
November 30, 2010 No. 2136-p On Approval of the Concept of Sustainable Development of Rural Territories of
the Russian Federation for the Period until 2020,
http://docs.cntd.ru/document/902250089 (03.12.2018).
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was a logical development from environmentalizing
scientific knowledge and socio-economic development, which began so rapidly in the 1970s (Adzinba,
2012).
The category sustainable development was first used
in the report of the International Commission on Environment and Development Our Common Future in
1989, and subsequently received further specification in the Declaration on Environment and Development, adopted at the UN Conference in Rio de
Janeiro in 1992, the Johannesburg Declaration on
Sustainable Development in 2002, as well as in a
number of other international documents.
They remark that sustainable development should be
understood as a balanced socio-economic development, implemented in compliance with environmental requirements and standards, taking into account
the interests of not only the current, but also the future generations. And although the first definition of
the commission G.Kh. Brundtland is often called anthropocentric (and not eco-centric) (Vylegzhanina,
2005), it was a remarkable step forward. From the
first UN documents it was clear that sustainable development as a definite social ideal has a pronounced
systemic, integrative character.
Meanwhile, in the first UN documents on sustainable
development, rural areas (or agriculture) were not
mentioned in any way, which can be explained by
the need to develop, first of all, general principles,
goals and objectives for sustainable development,
without specifying them in certain areas of human
activity. Such a concretization was carried out in the
final document of the United Nations Conference on
Sustainable Development (Rio de Janeiro, June
2012) The future we want, which indicated the need
to increase sustainable agricultural production, as
well as increase its global productivity, taking into
account the diversity of agricultural conditions and
systems. A call was made to apply a coherent strategic approach and to increase public and private investment in sustainable agriculture, land management and rural development. Among the investmentattractive areas was the strengthening of rural infrastructure; research on sustainable agricultural practices and technologies; ensuring more efficient functioning of markets and trading systems; the development of powerful agricultural cooperatives and value
chains; building institutional and human capacity for
relevant stakeholders.
The Resolution of the UN General Assembly of September 25, 2015 Transforming our world: the Sustainable Development Agenda until 2030 plans to
double agricultural productivity by 2030 (with equal
access to land and other productive resources), develop sustainable systems and methods of food production, increase investment in rural infrastructure,
curb trade restrictions, etc. However, a number of
subsequent key UN documents on the measures for
global sustainable development haven’t given a relevant attention to the process of rural areas advance
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ment. For example, the UN report on sustainable
development goals (2017) mentions the need to ensure sustainable urban development rather than not
rural areas.
Nevertheless, the principles and objectives of sustainable development, enshrined in international
documents of the United Nations, have had a significant impact on the development of Russian legislation. Thus, ensuring sustainable development is defined as one of the principles of environmental protection (Article 3 of the Federal Law of January 10,
2002 On Environmental Protection).
Given the territories, the Russian legislation mentions sustainable development within two contexts.
Firstly, according to Article 1 of the Town Planning
Code of the Russian Federation of December 29,
2004, sustainable development of territories means
ensuring the security and favorable living conditions
to any person while implementing urban development activities, limiting the negative impact of economic and other activities on the environment and
providing protection and rational use of natural resources in the interests of present and future generations. Secondly, according to Article 5 of the Federal
Law of December 29, 2006 On the Development of
Agriculture, the sustainable development of rural areas is understood as their stable socio-economic
growth, increase in agricultural production and agricultural efficiency, land management, full employment of rural population and raising their standard of
living. Thus, terminology-wise, the question arises
about the relationship with each other given legal
language.
It appears that the urban planning documentation
records the existing and planned territorial distribution of various objects (these can be capital construction objects, or undeveloped territories intended for
recreation or agriculture), which are mandatory to
achieve the main goal set by the state – to ensure stable and sustainable development of the Russian Federation in general (including, of course, rural areas).
The agrarian legislation of Russia determines the
content of such measures, including requirements for
rural producers, the rural population and the ways
the public authorities provide for economic, environmental and social conditions for further enhancement of the respective territories. At the same time,
despite the numerous references to sustainable development in laws or program documents, the mechanism for achieving this goal is spelled out very
weakly in Russian legislation. It is assumed that the
Russian legal system does not develop the principles
of sustainable development, but only declares them,
defining the development goals for the society and
the state. Over the years that have passed since the
Conference in Rio de Janeiro (1992), conclusions on
development could already be drawn, but statistical
data on Russia's economic, environmental and social
status indicate a completely opposite fact, i.e. the
Russian Federation is developing unsustainably.
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One reason for this is that federal executive authorities have developed criteria and indicators for sustainable development (management) for certain areas of sustainable development (for example, for forestry). And although they are subject to substantiated
criticism in scientific papers (Abanina, 2016) on sustainable development, this has not been done for
such development of rural areas. Currently, there are
only Target indicators of long-term sustainable development of rural areas,4 though, this is nothing
more than plans and ambitions of the government,
since they are not supported by a detailed implementation mechanism.
2.

Current issues of rural sustainable development in the legal doctrine and judicial practice of the Russian Federation

2.1. Doctrinal discussions on rural development
In the global legal science on the issues of rural sustainable development two main approaches have
come out. According to the former, environmental
aspects are mainly considered in the framework of
the sustainable development category. In the latter,
sustainable development is associated with social
orientation and complexity of rural development
(Minina, 2009). Russian academic space does not
show any consensus here.
The narrow approach emphasizes that sustainable
development of agriculture should be understood as
a stable production based on the use of advanced
technologies in order to fully meet the population’s
food needs (Mozhaev E.E. et al., 2010). Other supporters of this approach point out that the environmental factor is decisive in the triad of sustainable
development (Boklan, 2008). Undoubtedly, there are
grounds for assessing the importance of the environmental element in the triad of directions for ensuring
rural sustainable development. There is a lot of information on the negative impact of pesticides on the
environment and the population health (Ayanbaev,
2017), consequences of land reclamation (Mamaeva,
2000) or exploitation of livestock farms (Degterev,
2007) (meanwhile, the same situation in other countries, for example, the runoff from industrial farms
causes US $ 9 billion in annual damage) (Peters,
2010).
At the same time, this approach means interference
with the balance between the three main elements of
the sustainable development concept, focusing on
one of them to the detriment of the other. It is difficult for us to agree with this, although, of course, the
issue is worth further discussion. A broader approach, which proves the equality of all sustainable
development elements, is seen as much more promising (Tazayan, 2010). It focuses on the system of
incentives for the implementation of the concept of
4

Order of the Government of the Russian Federation of
02.02.2015 No. 151-p (as amended on January 13, 2017)
On approval of the Strategy for Sustainable Development

sustainable rural development. At least three types of
incentives can be distinguished: political, cultural,
and institutional. The latter group involves public
participation in decision-making, enhancing the role
of science in achieving the goals of sustainable rural
development, the exchange of information when
making strategic decisions, and a number of other
parameters (Stepanova, 2011).
Another issue discussed in the post-Soviet scientific
doctrine is the composition of criteria and indicators
of sustainable development, most well represented in
relation to forests (Klyukanova, 2015) and fauna
(Ivanova, 2018).
As for indicators of sustainable rural development, a
large contribution to this discussion was made by
Belarusian scientists, highlighting the level of employment of the able-bodied population (%); average
monthly salary; per capita disposable resources of
the rural population; the proportion of the population
with disposable resources below the subsistence
minimum in the total poor population (%); availability of housing, access to gas supply (%); access to
drinking water (high-quality drinking water); availability of roads with high-quality hard surface; index
of agricultural production in farms of all categories;
population numbers (Blokhin, 2018). However, analyzing this system of indicators, we note that it focuses on social criteria, while the economic and environmental parameters of sustainable development
are poorly represented.
Other researchers believe that economic indicators
include international cooperation which accelerates
sustainable development and related local policies;
change in consumption characteristics; financial resources and arrangements; technology transfer, cooperation and capacity building (Ostrovsky, 2002).
Environmental criteria for assessing the sustainable
development of agriculture consider the state of the
soil cover, the emission of harmful gases, the use of
chemicals, the size and energy status of fields, the
intensity of changes in cultivated plant species. Social criteria include employment, the level of remuneration, the issues of vocational training of rural
residents, the intensity of labor processes, labor protection, health care, the preservation of the cultural
landscape, the quality of products, the intensity of
production factors, social integration (Gurnovich et
al, 2010). Meanwhile, no matter how attractive are
the positions presented above, they are based on a
static perception of the issues of sustainable development of rural territories, and do not imply the introduction of an innovative type criteria. However,
we believe that such a system of criteria should be
based on future development tasks for rural territories, and contain answers to the new challenges of
the 21st century in the agricultural sphere
(Vypkhanova, 2016; Maguire, 2010).
of Rural Territories of the Russian Federation up to 2030,
Reference Legal System ‘Consultant Plus’, access date
03.12.2018.
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Undoubtedly, the discussion on criteria and indicators should be continued, since they provide an opportunity to assess not only the achievement of individual economic, environmental or social goals, but
also reveal the extent to which the development level
of specific rural areas (for example, within the
boundaries of or municipal district) generally corresponds to the specified parameters of sustainable development set by the federal or regional authorities,
allow to evaluate the efficiency of the measures applied to meet these indicators.
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2.2. Sustainable rural development in judicial
practice
Despite the fact that the Russian legislation does not
define a clear mechanism for sustainable development of rural territories, as well as criteria and indicators for such development, this concept is described in sufficient detail in Russian judicial practice, since in each specific situation courts may apply
scattered (non-codified) legal norms that regulate the
balance of the three groups of interests that we study.
A group of citizens filed a lawsuit against the termination of environmentally harmful activities to a limited liability company (LLC) – the owner of a cattle
breeding and dairy farm. The plaintiffs argued that
the farm’s activities violated their environmental
rights and demanded that its work be suspended.
During the trial, the defendant argued that the revealed violations of environmental legislation were
disposable, and there was no evidence of a causal
link between the activities of the farm and environmental degradation. Within the trial, the court agreed
with the argument that the cause-and-effect relationships between the defendant’s activities and the river
pollution were unproven, but made the defendant
bring the air and water condition in the farm area into
compliance with the sanitary rules. In addition, the
verdict noted that since the termination of the farm’s
production activities as consequences could entail
the dismissal of workers permanently residing in the
village (negative social consequences), the court
only partially satisfied the claim, refusing to suspend
the farm activities.5
Another graphic and indicative example of the attitude to the sustainable development concept was a
case considered by a district court. April 29, 2013,
the Council of Deputies of the Boristsevsky Rural
Settlement made a decision to approve of the plan for
running livestock through the villages of Dubrovka,
Semenovskoye, Yakutino, located in the rural municipality Boristsevskoye Rural Settlement, which
caused discontent among residents.
A number of citizens considered this decision to
have violated their rights, since the cattle run was to
be carried out in close proximity to their homes, and

could have an adverse physical, sanitary and psychological impact on them. The adverse physical impact
was seen in the fact that the cows were putting into
disrepair some constructions in the street, which the
citizens produced at their own expense. Unfavorable
sanitary impact meant that after running the cows
manure was abundant on the unpaved road. In this
regard, citizens experienced moral inconvenience.
Having considered the case, the court accepted the
decision of the municipal council of deputies of
April 29, 2013, regarding the approval of the livestock run plan as illegal.6
It appears that in these cases the court actually applied the concept of sustainable development (although it is not mentioned in the text of the court decisions themselves), having carried out a reasonable
search for a balance of three groups of interests: economic (livestock breeding on the farm and dairy production; cattle grazing); environmental (sanitary
condition of the farm or the street) and social (the
right of the villagers to health or to work). Arguments in favor of a compromise found between these
three interests are detailed in the texts of court decisions, and there are no laws in Russia requiring the
court to take into account the consequences of the
termination of a single village enterprise (farm).
There are a lot of similar court decisions within the
aspect of sustainable development in Russia, which
allows us to speak about spontaneous rather than
consistent implementation of the concept of sustainable development in practice (Ryzhenkov, 2018).
It seems that in many European and other countries
the implementation of the sustainable development
concept comes from top to bottom, that is, they first
adopt international documents followed by domestic
acts, then all these requirements are brought down to
regular law enforcers, and then the mechanism developed by the national legislator for implementing
the concept of sustainable development begins to be
applied in practice. In Russia, this mechanism seems
to be completely different.
Currently, Russia has ratified many international
acts on the implementation of the sustainable development concept, adopted laws, presidential and governmental acts on its implementation, but the latter
are declarative in nature and do not contain a clear
plan of necessary actions. Little is known about them
to citizens and ordinary law enforcers (for example,
judges of district courts). However, as was shown
above with specific examples from judicial practice,
ordinary citizens of rural areas and judges actively
apply the provisions of the concept of sustainable agricultural development, even without being unaware
of their existence. This is because this concept coincides with what Russian citizens who independently
arrived at similar conclusions understand as justice.

5

6

The decision of the Istra City Court of the Moscow Region in the case of 25.10.2011 No. 2-101 / 11, https://
rospravosudie.com/court-istrinskij-gorodskoj-sud-moskovskaya-oblast-s/act-104983432/ (03.12.2018).

The decision of the Torzhok city court of the Tver region
of August 1, 2013 in case No 2-521/2013, https://rospravosudie.com/court-torzhokskij-gorodskoj-sud-tverskayaoblast-s/act-434126673/ (03.12.2018).
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2.3. Modern problems of sustainable development
of rural areas within certain regions of southern Russia
One of the typical problems of the southern regions
of Russia is ineffective legal regulation of cattle
grazing. The essence of the problem is that residents
of rural areas and their neighbors (for example, from
the republics of the Northern Caucasus) each year
graze millions of head of cattle (mostly sheep) in
steppe areas (for example, the Volgograd region),
which cause damage to farm environment and often
pose a threat to livestock of other residents due to
various diseases. This grazing is carried out outside
the designated areas due to a loophole in the Russian
land legislation, which is made even worse by a large
number of uncultivated lands.
This problem lies within the concept of sustainable
development, since its example clearly shows the intersection of three groups of interests: economic
(cattle owners avoid entering into rental relations
with the local administration, avoid counting their
cattle); environmental (sanitary and epidemiological
threats, destruction of the soil layer due to overgrazing of livestock); social (citizens do not want to enter
into a lease agreement, not only because of legal nihilism, but also because of poverty).
Awareness of the scale of the problems led to the
adoption of the Law of the Volgograd region of January 16, 2018 No. 7-OD On some issues of managing cattle grazing and running in the Volgograd region, which provides that the places of grazing and
running of farm animals on land plots owned by the
state of the region are determined by a specially authorized executive authority of the Volgograd region; such activity is carried out by local governments when it comes to municipal lands (or lands
where public ownership is not clearly defined) 7. This
provision corresponds to article 79 of the Land Code
of Russia, which establishes the complex internal
structure of agricultural land, and distinguishes arable land, hayfields, pastures, deposits, land occupied
by perennial plantings (orchards, vineyards and others), which are prioritized in use and subject to special protection. Meanwhile, this law, while focusing
on state and municipal property, says nothing about
private property, leaving unregulated the process of
delimiting the types of agricultural land of farmers
and other owners.
The latter problem is aggravated by the fact that in
the regions of Russia a large part of the land shares

that arose after the agrarian reform of the early 1990s
(on reorganizing collective farms and transferring
them to employees’ shared ownership) has not been
demarked yet or legally framed (Charkin, 2008).
Undoubtedly, in order to implement this law, it is
necessary to conduct cadastral registration of all
lands of a municipality, allocating land plots (with
clear boundaries) or zones where grazing is allowed,
with cadastral registration, which will allow us to
conclude pasture lease agreements with cattle owners. However, as for cadastral works, the municipalities do not currently have financial and human resources, and the cattle owners, as it was already
noted above, are trying to avoid having contractual
relations with local authorities. Similar problems
arise in the case of the establishment of public servitudes.
Therefore, in order to guarantee compliance with the
provisions of this law, in 2018, amendments were
made to the Volgograd Region Administrative Liability Code of June 11, 2008 No. 1693-OD. The
Code was supplemented by Article 7.5, which establishes administrative responsibility for grazing and
the running of farm cattle and poultry outside the
places determined by the law of the Volgograd region. And although such offenses are not very numerous, this liability rule can hardly been applied because clear boundaries of grazing zones are not welldefined, since local governments are not empowered
to zoning agricultural land (and city planning is not
their responsibility).8 There are also a number of
challenges in paperwork for amending the public cadastral map maintained by a specially authorized
federal agency (it is impossible to register abstract
boundaries that are not tied to a locality, and the municipality does not have money for survey work).
There are some other reasons which can make the
application of this article is difficult.
First, the law of the Volgograd region of January 16,
2018 No. 7-ОD applies only to state and municipal,
but not private land. The reason for this is probably
that the deputies decided that private property is
within the scope of civil legislation (and it is under
the exclusive jurisdiction of the Russian Federation),
and public lands are under the jurisdiction of land
legislation (it is jointly administered by the federation and its subjects). Meanwhile, stipulated by Art.
8 of the Constitution of the Russian Federation, all
forms of ownership are equal, and can exercise equal
protection. However, in this part, the law itself and

7

190-FZ (as amended on 08/03/2018), city planning regulations are not established for forest land, land covered by
surface water, reserve land, land especially protected natural areas (with the exception of the lands of therapeutic
and recreational areas and resorts), agricultural land in the
composition of agricultural land, land plots located within
the boundaries of special economic zones and territories of
the leading social and economic Cesky development..

The phenomenon of undivided state property is not
known to developed European or American legislation,
and is inherent only in transition economies. Its essence
lies in the fact that the single Soviet state property after
1991 should be demarcated into private, federal, federal
and municipal property. However, this process was delayed, and many of the land masses still have no boundaries, and are not registered in private or public property.
8 According to Part 6 of Article 36 of the Town Planning
Code of the Russian Federation of December 29, 2004 No.
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the rules on administrative responsibility for its violations cannot be applied. Secondly, the municipal
land control bodies themselves cannot impose
measures of responsibility; they only make up protocols and hand them down for proper legal decisionmaking. Such a system is not effective and does not
strengthen the rule of law.
3.

Constructive proposals for the implementation of the sustainable development concept
within the borders of rural territories of Russia

One of the options to ensure a balance of economic,
environmental and social interests in rural areas is to
develop a concept of agricultural zoning. To date, urban zoning has been carried out in all rural municipalities, where Land use and Development Rules
(LDR) have been adopted. These Rules (municipal
legal act) subdivide the territory of the municipality
into territorial zones (residential, industrial, infrastructural, etc.), and determine for each such zone
city planning regulations that establish the parameters and types of permitted use of land plots and real
estate located a zone. However, agricultural lands do
not fall within the scope of the construction regulations. A similar construction (forestry regulations) is
valid on forest lands, also beyond the LDR.
These circumstances suggest that the logic of the
current legislation does not hinder the development
of the agricultural zoning concept, within which agricultural land could be divided into special territorial zones, with the establishment of agricultural regulations for each of them (for example, the maximum number of livestock grazed defined for a particular pasture). In addition to the establishment of
boundaries and regulations, such Rules could define
procedural rules on re-classification of permitted use
and the boundaries of certain types of agricultural
land (for example, transferring arable land into the
pasture category). Undoubtedly, the solution of this
problem will require an integrated approach, since at
the moment municipalities lack financial and human
resources.
Another option to solve this problem would be to set
limits on the number of livestock in farms. If such a
decision is made, the ecological condition of the pastures will undoubtedly improve, though this will deal
a fatal blow to the rural household economy, worsen
the social situation, and increase poverty.
The third alternative solution to grazing livestock is
to work out a new definition to an administrative offense in the federal or regional Codes of Administrative offenses. Currently, the Code of Administrative
Offenses of the Russian Federation contains Article
7.1 which defines an unauthorized occupation of a
land plot. However, in the case of unauthorized grazing, occupation as such does not occur, since the
livestock is in constant motion. Therefore, it is difficult to prove which herd in particular passed through
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the site, moreover, agricultural lands are not always
registered in cadastre, have acknowledged borders,
are registered as property, and are a certain site. In
this sense, a special article on the unauthorized temporary use of alien agricultural land is needed, but
this concept is not discussed today either by the legislative bodies or in the doctrine. The above judgments are relevant in some extent to other regions.
In addition, we would open a discussion on the following issues:
1) Following the suit of criteria and indicators of sustainable forest management (or wildlife), it is necessary to discuss similar parameters for rural areas. As
noted earlier, the existing doctrinal approaches are
static in nature and are not focused on solving sustainable development problems that will arise in the
future.
Given existing international and foreign experience,
criteria for sustainable development of rural areas
might look as follows. Economic criteria can reflect
the dynamics of the use of technologies for the environmentally friendly production; competitiveness of
agricultural production (share of agricultural produce in local (regional) markets); the level of development of small and medium-sized businesses in rural areas (dynamics of increase / decrease in the number of farms and agricultural legal entities in the subject of the Russian Federation); development of sales
cooperation (coverage of rural producers); infrastructural facilities (kilometers of new roads); income dynamics of rural entrepreneurs from state
subsidies for agricultural products; availability of
new clean energy facilities in agriculture (including
biofuel production); the number of agricultural tourism objects; dynamics of growth in agricultural production in the municipality; the amount of idle land
(hectares) in the region (municipality).
Social criteria Social criteria will include population
size (fertility, mortality, migration); provision of
public services; income level of the rural population;
the social facilities availability dynamics (kindergartens, schools, hospitals, cultural institutions) in a municipal area; employment growth in the municipal
area; social housing construction growth in the municipal area; the number of dilapidated housing in the
municipal area; public access to the means of communication (development of the Internet); crime
level; level of trade network development.
Environmental criteria will define the dynamics of
land prone to water and wind erosion; growth dynamics of protective forests infrastructure; availability of climate change adaptation policy documents in
the region (municipality); drinking water quality
within the municipality; measures for the protection
of hunting and aquatic bio-resources; unauthorized
landfills in the municipality; hydraulic structures and
melioration systems.
2) the world legislation pays much attention to the
issue s of equal farming opportunities to land for
women. This is due to the fact that in many countries,
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women farmers face a situation of inequality in gaining access to productive resources, services and markets, which leads to inefficient allocation of resources, reduced agricultural productivity and adverse health and nutritional consequences. There is a
high need for strategies for empowering women by
expanding their knowledge, skills and resources in
order to increase their productivity, as this is expected to have a significant impact not only on individuals but also whole communities (Report, 2015).
In Russian legal science and legislation, this issue is
left behind in silence. Meanwhile, it seems that ignoring the land rights of women is a violation of the
principles of social equality and limits their ability to
ensure their means of living. Studies conducted in a
number of African countries, where land plots managed by men were redistributed within specific
households in favor of women showed an increase in
the production volume. In addition, women's access
to land management and disposition has shown a tendency to increase social justice in terms of growing
spending on girls’ education and health care (Deininger, 2005).
In this regard, it appears that ensuring equal access
of men and women to equal private land ownership
in rural areas will require the development of an effective mechanism for implementing the state’s gender policy and the consolidation of all state and public institutions to overcome current stereotypes (Melikhov, 2007).
3) implementation of the sustainable development
concept involves an integrated approach to improving quality of life in rural areas. One element of such
a quality of life is the adoption of measures to preserve traditional peasant culture. It has been repeatedly noted that the preservation of rural culture is a
key component in promoting sustainable agricultural
development and soil protection. In other words, sustainability implies not only an environmental but
also a cultural aspect (Fromherz, 2012).
The preservation and development of this component is possible in two ways: through the system of
the village social support measures and through the
development of agrarian tourism. Sustainable agrarian tourism implies mild use of the natural and cultural potential of the village, allows the local population to become involved in entrepreneurial activity,
leads to increased employment and incomes of the
rural population, preserves and promotes the cultural
characteristics of the rural lifestyle, reduces population outflows, and stimulates folk crafts. As a result,
the agrarian regions receive a new impetus for development based on local resources that were not previously sufficiently involved in the local economy.
However, the number of visitors should not exceed
the capacity of the territory that is defined due to ecological and socio-cultural characteristics of rural areas (Pimenova, 2006).

4) the institutional factor becomes a factor which ensures the implementation of the sustainable development concept, that is, an administrative body to
manage / coordinate other public authorities and
civil society institutions interested in achieving a
balance of economic, environmental and social interests. There is a fairly diverse international and national experience in solving this problem.
Thus, on February 12, 1993, at the request of the UN
General Assembly, the UN Commission on Sustainable Development was established to ensure the effective implementation of decisions of the UN Conference on Environment and Development,
strengthen international cooperation and rationalize
the intergovernmental decision-making mechanism
on environment and development, consider the implementation of Agenda 21 at the international level
to achieve sustainable development goals.
Currently, the UN is discussing the creation of a new
institution, the Sustainable Development Council,
which could consider appeals from non-governmental organizations and even individuals pointing out
possible violations of commitments to sustainable
development goals agreed by states, conduct peer review and encourage improved reporting by countries
to fulfill their international obligations. The establishment of the post of international ombudsman on
sustainable development seems to be very reasonable, although so far this idea has been rejected (Horn,
2013).
In some countries, national analogues of such a
structure have been created. For example, it is the
permanent body on sustainable development under
the President of the United States (Council for Sustainable Development), which constantly interacts
with all US parliamentary, governmental and presidential structures concerned with the social, environmental and economic development of the country
(Kukushkina, 2017).
The position of the National Coordinator on the
achievement of the Sustainable Development Goals
(SDGs) was established by the President of the Republic of Belarus; under his leadership a national
council for sustainable development has been
formed (The national report of the Republic of Belarus, 2017).
Creating similar institutions in Russia will help eliminate interdepartmental dissociation in the rural areas
management, allow coordination of their efforts and
interaction with local authorities, as well as raise
public awareness (Dronova, Sorokina, 2016).
5) sustainable development in the context of global
climate change. This interdependence can have several implications. First, global warming will lead to
higher yields in a number of northern territories of
Russia, and due to desertification it is impossible to
farm in traditional agrarian regions. This will entail
both the migration of the indigenous minorities of
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north of Russia, who will lose their traditional way
of life, and the need for current peasants to change
their place of residence. It is also very likely that
there will be a decrease (at least temporary) in the
agricultural produce.
Secondly, agriculture is a major source of greenhouse gas emissions. Globally, farms account for
14% of the global anthropogenic contribution to climate change. If livestock farming is added, then
about 1/5 of all anthropogenic emissions will be produced in the agricultural sector. Expanding the crop
and pasture area is the main factor of deforestation
(Report, 2007). Combined, the contribution of agriculture and deforestation to global climate change is
almost one third of the total. In this regard, it is necessary to reduce greenhouse gas emissions, but so far
in Russia and the world little has been done in this
regard. This situation will require some adaptation
measures for world agriculture to global climate
change (for example, breeding drought-resistant species of cultivated plants), which will require additional costs and entail profound changes in the agricultural production methods used today for various
types of food (Report, 2015).
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8.

The conducted study brings about a conclusion that
the concept of sustainable development of rural areas
for many years has been developed rather consistently in international and Russian law, but so far has
not progressed further than consolidating general
principles. It seems necessary to proceed to the next
stage of the concept implementation, and discuss
(and then standardize) a list of specific actions (and
their financial support) for its practical implementation, which should include not only a set of static
measures aimed at solving the problems of the current state of rural areas but also a dynamic confrontation to the global threats of our time. This will require the development of a new assurance system,
that is, additional conditions for the implementation
of this concept, including the expansion of women's
land rights, support for traditional peasant culture,
and the development of agricultural tourism. At the
same time, we are not supporters of the idea of developing a special Federal Law On Sustainable Development that is widespread in Russia, but are in
favor of developing a system of institutional guarantees (creating a coordinating body), as was done in
the Republic of Belarus. Regulatory support for the
implementation of the concept of sustainable development will require amendments to the Federal Law
On the Development of Agriculture, as well as a
number of other laws that form the new system of
criteria and indicators for the sustainable development of rural areas, similar to how it has already been
done for the fauna sustainable development.
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Abstract
The concept of sustainable development as an idea of a big complexity is very difficult to implement. Cities,
despite undertaking the enormous effort, fail to achieve the balance between economic as well as social
development and environmental rights. The weakest link of the sustainable management is the social component,
because it is more complex and variable than ecological or economic structures and plays a double role: as a
beneficiary of the sustainable development and as a key tool for achieving the sustainability goals. That means
that social well-being is the objective that needs to be achieved, and, at the same time, it is also a pivotal factor
influencing people’s approach to nature and to production processes, determining environmental and economic
success. In the light of this conclusion, the concept of social capital and resilient communities is gaining
significance. The problem which remains still unsolved is how to develop such communities that are able to face
challenges and to adapt to new conditions in an active way. The concept of human needs seems to be very useful
to maximise potential of people as agents of sustainable development. It leads to the conclusion, that creating a
life environment allowing its resident to meet their needs, including needs for social well-being and for the sense
of power, resulting in a higher level of their life satisfaction, may translate into stronger relations with the place of
residence and willingness to act in the interest of the living environment.
Key words: sustainable development, community, cities, human needs, place attachment

Streszczenie
Koncepcja rozwoju zrównoważonego, ze względu na swoją złożoność, jest bardzo trudna w praktycznej realizacji.
Miasta, pomimo dużych starań, mają duże trudności w osiągnięciu równowagi pomiędzy celami ekonomicznymi
a racjami społecznymi i ekologicznymi. Najsłabszym ogniwem w całym procesie zarządzania zrównoważonego
wydaje się być komponent społeczny. Społeczeństwo jest systemem bardziej złożonym i zróżnicowanym
wewnętrznie niż struktury ekonomiczne, czy przyrodnicze, a ponadto występuje w podwójnej roli: jako beneficjent
rozwoju zrównoważonego oraz jako kluczowy element w procesie realizacji całej idei. Oznacza to, że dobrobyt
społeczny jest zarazem celem rozwoju zrównoważonego, jak i ważnym czynnikiem wpływającym na stosunek
ludzi do przyrody i procesów produkcji, a więc warunkującym sukcesy w sferze ekonomicznej i środowiskowej.
W świetle tych wniosków znaczenia nabiera koncepcja kapitału społecznego oraz społeczności adaptacyjnych –
trwałych i zdolnych do radzenia sobie w trudnych sytuacjach. Powstaje jednak pytanie, jak budować takie
społeczności, które stawiają czoła nowym wyzwaniom i przystosowują się pomyślnie do zmieniających się
warunków kulturowych, ekonomicznych, politycznych. Wydaje się, że pomocna w rozwiązaniu tego problemu
może być teoria potrzeb ludzkich. Pozwala ona zakładać, że stworzenie warunków życia, które umożliwiają
mieszkańcom miast realizować swoje złożone potrzeby, włącznie z potrzebami wyższego rzędu, takimi jak dążenie
do samorealizacji, do posiadania wpływu na otoczenie, do wartościowych relacji społecznych może skutkować
wyższym poziomem satysfakcji życiowej. Jej osiągnięcie może z kolei przekładać się na silniejsze więzi z
miejscem zamieszkania i gotowość do działania na rzecz środowiska lokalnego.
Słowa kluczowe: rozwój zrównoważony, społeczność, miasta, potrzeby ludzkie, więzi z miejscem
a
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Introduction
The idea of sustainable development is currently the
basic concept determining the rules of life and management of modern societies. Because it refers to the
relations between man and the environment, cities,
as areas with particularly high pressure on nature
sometimes reaching a critical level and simultaneously as structures with transparently organised governance system, are units for which the concept becomes the guiding paradigm, both in the theoretical
and practical aspect. Very rich scientific literature is
available regarding sustainable development of cities, discussing the issue from different perspectives.
The problem is also present in the social debate and
planning practice, as evidenced by numerous references to sustainability in official strategic documents
determining the directions of development of cities.
Specific pro-development activities undertaken for
the purpose of improvement of the current and future
condition of cities are increasingly common and are
conducted in accordance with the rules of sustainable development.
A lot of attention is given to environmental problems, namely the protection of resources, reduction
of pollution, and maintenance of environmental parameters on the correct level (Chiesura, 2004;
Phdungsilp, 2011; Pincetl, 2010, 2012). In the context of sustainable development, tasks such as management of energy, water, transport, waste, and pollution are of particular importance (Cozens, 2002). It
seems to be completely justified, because the idea of
sustainable development originates from ecological
problems as an attempt to bridge the gap between environmental problems resulting from human activities and concerns about further development of regions (Robinson, 2004). Moreover, cities as settlement units with extremely high concentration of
population are very negatively affected by excessive,
often uncontrolled transformation of the environment and exploitation of its resources.
The vision of the sustainable city, particularly in the
practical aspect, is very often related to the concept
of the Eco-city and Green City (Roseland, 1997).
The best example of such an approach is The Sustainable City in Dubai, or Masdara City in Abu
Dhabi, based on the use of renewable energy
sources, rational use of water, reduction of pollution,
and organisation of a high amount of green areas in
the form of parks and landscaped open spaces. The
ecological trend also involves the concept of the
Smart City, defined as knowledge-based city that develops different technological solutions to improve
the quality of life of the resident in a way that minimises environmental burdens (Hara at al., 2016). Using innovative IT and transport technologies, Smart
Cities reduce the nuisances of urban life and ensure
the maintenance of high parameters of individual elements of the natural environment (Ramaswami et
al., 2012).

The concept of sustainable development is difficult
to define precisely and unambiguously, because it refers rather to the process than to the endpoint
(Phdungsilp, 2011). Its vague nature allows for different interpretations. Modern literature, however,
very strongly emphasises the fact that besides the environmental aspect, sustainable development must
consider social and economic elements. Creating a
stable economy and providing social wealth are key
elements of human development (Barkemeyer et.al.,
2014). It is often suggested that one of the elements
that makes sustainable development unique and different from the other theories of development or environmental policy is its emphasis on the interactions
between the environmental, social, and economic dimensions of development (Lehtonen, 2004). Due to
the equal importance of the environmental, economic, and social aspect, sustainable development is
even compared to a three-legged stool (Dale and
Newman, 2010). In order to achieve complete sustainability, all three legs must be equally important.
The social component is unfortunately considered to
be the weakest pillar of sustainable development.
Negligence in this dimension, both on the theoretical
and practical level, is considered a serious cause of
failures in the implementation of the objectives of
the whole concept (Dale and Newman, 2008; Lehtonen, 2004). People are a constant element strongly
affecting all processes occurring in the natural, business, and cultural environment. People’s competences, behaviour, and desires determine the condition of the economy and the state of the environment.
The social component in sustainable urban development
A key question to ask is what is the role of social
component in the sustainable development. A multidimensional analysis of the concept and its practical
application allow us to perceive social actors both as
a beneficiaries of the sustainable development and as
a key tool for achieving the sustainability goals. On
the one hand, societal progress and evolution towards welfare, safety, equity and social justice is one
of the outcomes of the sustainable development
which remains to be achieved. At the same time, it is
also central to the accomplishment of the environmental and economic sustainability. It is evident that
features of social systems have a significant impact
on people’s approach to nature and the results of production processes. Norms and values shared within
a given society shape human behavior, expectations,
style of life and attitude towards education and business, so they determine, among other things, the way
of management of resources, consumption habits,
moral code, job performance and social commitment
that compose crucial characteristics of environmental and economic concerns. That is why social capital
is considered to act as a pre-condition for economic
and environmental health (Boyer et al., 2016).
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Social systems are very specific. They are much
more complex and variable than ecological or economic structures, because their essential elements
are human relationships and interactions (Brown and
Dillard, 2006) which are intangible and unstable by
its nature. They cannot be exhausted when used, like
natural resources, but it is really hard to ensure their
high quality. There are no universal patterns or
mechanisms applicable on a large, spatial and temporal scale, as in different parts of our globe exist
diverse environmental, demographical, political and
economic conditions defining social groups and their
priorities. Considering that the situation in the contemporary world is very changeable, even the best
practices cannot be applied repeatedly without the
risk of failure. For example, despite numerous attempts to emulate the path of social and economic
revival of Bilbao, called Bilbao effect, elsewhere in
the world, very few cities succeeded in getting such
good results. It is because any success in one place
cannot be transferred to another due to different macroeconomic factors, physical and environmental
conditions, institutional setting, and political and social terms (Gonzalez, 2006).
In the literature there is a heated debate on the social
dimension within the sustainable development
agenda, starting from its nature and relations with
environment and economy (Hediger, 2000; Lehtonen, 2004; McKenzie, 2004; Vallance et al., 2011),
as well as means of sustainability of local communities (Chan and Huang, 2004; Hutchins and Sutherland, 2008). As more than 50% of the world’s population reside in cities and towns, a lot of attention has
been given to urban areas. Though the viewpoints are
still diverse, many scholars agree that it would be appropriate to address sustainability issues at the local
level, where most of problems arise (Kildow, 1992;
Chan and Huang, 2004). Reduction of ecological
footprint requires not only general policies, but also
change in daily routines and behavior of people on a
mass scale (Callaghan and Colton, 2007). A large
part of economic difficulties depends on indigenous
citizens’ activity and can be overcome locally, due to
bottom-up initiatives. Additionally, the local management system is thought to be best suited for the
implementation of the principles of sustainable development (Mierzejewska, 2017). In the light of this
conclusion, the concept of social capital and resilient
communities have gained significance.
The term social capital means a set of relationships
that have developed within a given group of people
around shared values and norms and trust that enable
people to act collectively (Coleman, 1988; Callagan
and Colton, 2007; Cochrane, 2006; Roseland, 2000;
Woolcock and Narayan, 2000). It encompasses networks at different levels – between individuals and
groups, including formalized institutions, like business companies, the government, court system or
other community organizations (Coleman, 1988;
Danchev, 2005; Lehtonen, 2004). It is considered to
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be one of the key factors of social and economic development (World Bank, 2002). Comprising such
virtues like trust, tolerance and reciprocity, it facilitates working of social structures, both at the individual and institutional levels. It facilitates cooperation, exchange of ideas and goods, or civic engagement and willingness to take collective actions and,
finally, enhances the community cohesion (Holman
and Rydin, 2012). When a society functions well in
its informal dimension, it will reach good performance at its institutional level (Danchev, 2005).
Hence, social capital produces beneficial outcomes
like well-being of the individuals, families, neighbourhoods and, also, businesses. It contributes to social and economic benefits (Lehtonen, 2004; Putnam, 1993, Flora, 1988) as well as to an effective
government. As a conclusion, it can be said that social capital is an important growth factor supporting
any development processes and enabling implementation of new ideas and solutions. For this reason, it
seems to be a useful tool in sustainable development
policies.
The idea of communities has a lot in common with
the concept of social capital. Communities are considered to be groups of people who share common
values or interests and are subject to either direct or
indirect interaction with each other (Lee et al., 2015).
Their members form interacting system of networks
which plays bonding as well as bridging role (Onyx
et al., 2004). It means that communities are cohesive
units in which social capital plays a vital role. People
are linked by interactions and common interests.
They are socially active and supportive, as well as
involved in local initiatives. These features make
communities powerful and capable of resilience and
development. Resilience defines not only the ability
to recover, but also to adapt to new conditions, to
transform when necessary and to facilitate social and
technologically innovative processes. The feature is
therefore not limited to persistence or restoration
subsequent to natural or man-made disasters, but it
also includes adaptation and transformation when
needed (Seeliger and Turok, 2013). Resilient communities are strong and aware enough to undertake
varied actions in order to implement new ideas improving their existence.
Experts in the fields of sustainable development in
urban areas refer mainly to two concepts of communities, namely to classical, place-based communities,
as spatial formations with strong feeling of place attachment and to so called communities of actions organized around common interests, distinguished in
modern sociology (Delanty, 2003). These kinds of
communities represent qualities relevant from the
perspective of sustainable development of urban areas. Traditional, territorial communities are united
around people-place bonds and feeling of rootedness
resulting from both, environmental and social values
(Lewicka, 2011). Communities of action are built on
common goals and cooperative activities (Zack-
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lad, 2003). It is widely recognized that along with
societal changes the model of communities has
transformed. People’s mobility, common availability
of goods and services, easy access to information
and especially, development of means of communications has modified the character of communities
and ways they are developed (Hampton, 2016). Such
elements like face-to-face interactions, reciprocity,
or solidarity become definitely rare. Hence dwelling
in the same geographic space does not mean having
any ties either to that space or to other people around
(Clark, 2007). Community is no longer directly associated with neighborhood to such an extent as it
used to be. Instead, social relations exist as a network that extends across multiple sources of activity (Hampton, 2016; Zacklad, 2003). Building
communities requires such a social system in which
all members of the community are encouraged to
participate.
Nature of human needs
Human needs have always been a component considered in the discussion on sustainable development. In the best known definition from the report of
the Brundtland’s Commission (the World Commission on Environment and Development established
by the Secretary General of the United Nations in
1983), the term needs is emphasised, and has key importance. It is essential to conduct development of
societies in a way that provides the next generations
with a chance of satisfying their needs.
The second context in which the term needs occurs
concerns the issue of social well-being corresponding with the doctrine of sustainable development as
one of the key objectives. One of the conditions of
achieving it is intragenerational equity, requiring the
elimination of poverty and social exclusion. The occurrence of marginalised communities constitutes a
barrier for social and economic prosperity of regions,
and contributes to their long-term poverty (Barkmeyer et al., 2014). Therefore, the priorities of sustainable development in the social dimension include
tasks such as the provision of all communities with
the possibilities of meeting basic needs, i.e. access to
water, food, energy, good sanitary conditions, basic
health care, education, and safety (Vallance et al.,
2011).
The concept of human needs understood as any condition within the person that is essential and necessary for life, growth and well-being (Reeve, 2009)
should be however considered in a wider context, as
an impetus for building strong and resilient local
communities, which can be used to maximise their
potential as agents of sustainable development. It is
possible, as human needs and the level of their satisfaction influence the system of behaviours of people
as social creatures. They are the factor shaping the
motivational and decision-making processes (Maslow, 1954). They affect the level of life satisfaction

of the individual and the individual’s relations with
the living environment. Failure to satisfy needs can
lead to serious dysfunctions in the individual, and
more importantly, also in social dimension. Longterm deficits can result in the occurrence of negative
emotional states of individuals, their alienation, and
tendencies for destructive behaviour. J. Galtung
(1980) evidences that when basic needs are not satisfied, some kind of disintegration takes place. He
identifies two kinds of social disintegration: freezing
with typical lack of participation, and boiling marked
by overactivity, revolt. Burton (1997) argues that
when social structures are not compatible with the
needs of individuals, it can result in conflicts. Some
scholars argue that the social system not ensuring a
proper level of satisfaction of its members ceases to
be a system with features of a community. According
to M. Buber (after Hallsmith, 2003), community is
defined by ways it meets the needs of its members. It
turns out, what the social system offers to people
proves to be more important than who is in the system.
The relations between needs and quality of social life
are debatable and any conclusions cannot be perceived as absolute (Park, 2010). It is important not
to assume that violation of people’s needs always
generates destructive conflicts or satisfying them
fully always implicates good social effects. Despite
the fact that it is difficult to make an unambiguous
statement in this matter, it is hard to deny that people’s well-being influences their social behaviours.
Attitudes towards living environment are not of
purely innate character, they are largely based on
people’s feelings and intentions that undeniably depend on to what extent a given place allows people
to live their whole life and satisfy their multiple
needs, including the spiritual ones. Social systems
seem to be strongly influenced by human perception
and experience (Seeliger and Turok, 2013).
Starting the discussion on human needs in the context of sustainable development it is worth emphasising that people are not only biological units. They
are complex creatures functioning on the biological,
psychological and social level. Therefore, human
needs are of multiple character. In addition to physiological needs related to the maintenance of vital
functions, man has a number of needs of higher order
that result from striving for personal development
and satisfying relations with others. For analytical
purposes, they are grouped in different categories,
depending on the research perspective adopted by
particular scientists. A. Maslow, the author of the
most recognisable theory of needs (1954, 1968,
1971) dealing with the issue in the context of human
motivation, designates 6 groups of needs: physiological, safety and security, belongingness and love, esteem, self-actualisation, and self-transcendence – the
need to connect with something beyond oneself. Alderfer (1968) simplified Maslow’s structure of needs
into three categories: the need to exist, the need for
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relatedness, which includes love and esteem and the
need for growth. Max–Neef (1991) analysing human
needs from the economic point of view designated 9
categories: subsistence, protection, affection, understanding, participation, leisure, creation, identity,
and freedom.
In the literature there are a lot of varied classifications using different criteria. For the purposes of the
debate on social dimension of sustainable development, the classification proposed by G. Hallsmith
(2003) seems to be the most appropriate. It was developed following the research on urban communities, and distinguishes four categories of human
needs: physical, social, economic, and governance.
This means that what people living in a society strive
for can be classified into four categories: physical
well-being, social well-being, economic security,
and a sense of power.
According to Hallsmith (2003), physical needs constitute a category corresponding with physiological
needs in the classification by A. Maslow, and sustenance needs according to Max–Neef. The group includes basic needs such as needs for food, clothing,
and shelter. In the context of discussion on sustainable development of communities it is worth noting
that these are the needs whose satisfaction considerably burdens the natural environment. Satisfying the
needs for food, clothing, and shelter and the related
transport services currently requires the consumption of huge amounts of resources and energy. Moreover, it inevitably results in environmental pollution.
Such a situation provides the basis for the idea of
conducting further socio-economic development in a
sustainable way.
Economic needs are needs for ensuring financial security, i.e. employment and revenues. The level of
their satisfaction determines reaching physical wellbeing. In the modern world, where shelter is not
equivalent to a natural shelter, and clothes do not
only protect us from cold, but are also a component
determining social status, economic needs seem to
be of key importance.
Social needs relate to how people care about themselves, what they expect of others, and to the way
they form and express values (Hallsmith, 2003).
They refer to people striving to enrich their selves,
look for the life philosophy, and establish meaningful interpersonal relations in order to share emotions
(Max–Neef, 1991). This group includes such needs
as the need for peace and safety, recreation, lifelong
learning, valued relationships and a sense of belonging, self-expression and self-esteem, beauty, spiritual
life, and freedom. Satisfying these needs seems to be
particularly important, because it affects the subjective well-being of the individuals and determines
their position in the group. Failure to satisfy them for
this group in the individual dimension results in low
self-esteem, lack of self-acceptance, feeling of social
maladjustment, apathy and withdrawal. Therefore, it
reduces the efficiency of the individual in fulfilling
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different roles. In the social dimension, this may lead
to weaker social relations, disintegration, reduced
ability to undertake common activities, which also
means a deficit of social capital.
The last group of needs related to governance refers
to the way people use power and the way they share
power and valuable information with others
(Hallsmith, 2003). To some extent they are the needs
for influence on one’s own life and codetermination
in the life of the surroundings. On the individual
level, this particularly involves the possibility of
making choices, the right to being oneself, to govern
one’s own assets, and equal access to information,
goods, and services. In broader terms, the need for
governance is manifested as the need to influence
others and to control the living environment. Failure
to satisfy the need for governance results in reducing
the individual to a unit controlled by the external
governance system. It lowers the sense of belonging
and sense of community and, in result, diminishes
the ability to undertake individual or joint action in
the interest of common good.
In this approach all groups of needs, contrary to
Maslow’s theory, are positioned at the same level.
They interact and inter-correlate, but with no particular hierarchy, excluding physical needs which must
be satisfied at least at the basic level prior to others
for an individual to survive.
Human needs in the development of resilient urban communities
The first condition for cities to succeed in sustainable
development is to have a policy and an efficient governance system. However, people resist being instrumentalized for even the best reason (Roseland,
2000). So the task for local authorities is to develop
communities perceiving the living environment as
their homeland and willing to undertake individual
and cooperative activities for common good. Scientists argue that in the modern world, place attachment is weakening and territorial communities do
not exist or, in the best case, are diminishing (Clark,
2007). However, it is worth noting that mobility
which is considered to be a significant factor decreasing social bonds, at the same time, can be perceived as a phenomenon which works for the benefit
of development of territorial ties. If people can easily
leave one place and choose another one, more appropriate for their needs and ambitions, they become
more satisfied and emotionally attached to it. A new
place of residence becomes their homeland of
choice. There are numerous examples of newcomers
rooted in the local communities much more strongly
than original inhabitants. The strength of human
bonds with place only to some extent depends on
whether or not they were born there, or how long
they have been living there (Pytka, Rodzoś, 2011). It
is the well-being and life satisfaction that can play a
vital role in the process of social rooting.

96

Rodzos/Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 91-99

In spite of criticism of theories emphasising the role
of human needs in creating social reality (Park,
2010), it is hard not to agree with the thesis that creating a life environment allowing its resident to meet
their varied needs can result in a higher level of their
life satisfaction, which may translate into stronger
relations of people with the place of residence. In environmental psychology it is assumed that people intrinsically attempt to develop a sense of belonging to
a place (Lewicka, 2011). Place attachment, due to its
social nature (Scannell and Gifford, 2010), may increase willingness to enter into contact with others
and to act for the common good. Psychological studies demonstrate that this phenomenon may contribute to civic activity in the interest of a place of residence (Guardia and Pol, 2002; Uzzell, Pol and Badenas, 2002). The principle of reciprocity known in
psychology (Bloom and Bloom, 2015) is applied
here. A person receiving something has an internal
need to reciprocate towards the donor. As a result, a
place for whose benefit people took actions become
better, more liveable. The inhabitants feel more satisfied and more eager to undertake pro-social actions. As it is claimed, social activity seems to be
more likely to take place in a high quality living environment (Dempsey et al., 2011). Hence self-perpetuating, positive mechanism emerges. Psychological research on place attachment prove that placeattached people compared to non-attached ones are
more satisfied with their life, demonstrate a higher
sense of belonging, trust people more and are less
egocentric (Lewicka, 2011). Place attachment correlate especially with environmentally responsible behaviours and engagement in protective activities
(Scannell and Gifford, 2010; Vaske and Cobrin,
2001; Clayton, 2003), which seems to be very important for sustainable development. Research undertaken by Lewicka (2005) in Poland shows, however, that place attachment has positive relations
with civic activity but through neighborhood ties. It
confirms the importance of social networks within a
given community and a predictive role of social capital for civic involvement, in general.
If the social system in which people live does not respect their right for satisfaction and the need for successful social relations within a community they live
in, they start the process of searching for environments, which will satisfy their needs or/and enable
diffusion of their negative emotional states. Such a
possibility is very often provided by informal (intentional) groups. In the conditions of the current technological development, social media are also helpful. This, however, occurs to the detriment of the local community, because people feel a connection,
first of all, with the group that allows for satisfying
their needs.
In the light of the conclusions, the quality of life, including sense of community, plays a pivotal role in
the process of development of urban areas. This
statement is nothing new. Cities invest huge financial

resources in technical infrastructure in order to meet
the growing needs of their residents, however they
fail to establish communities. They improve living
environment and finally obtain gratitude of individuals, but do not achieve the social objective of building strong and resilient communities capable of multiplying the social capital. There might be two reasons for the failure: not all groups of stakeholders are
beneficiaries or not all groups of needs are taken into
account.
Cities invest eagerly in technical infrastructure
which is called public structural capital (Callaghan
and Colton, 2007) in order to make people’s lives
easier. They streamline the transport and communication system and expand their public services. In
the developed countries new solutions reducing negative environmental impact are implemented. In the
underdeveloped world the effort is focused on systems providing clean water, energy and other basic
goods. Urban regions also pursue higher economic
environment for their citizens to achieve better job
opportunities and higher incomes, which is considered to be crucial in terms of life satisfaction and
economic security. This approach seems to be rational, as the development of the economic system is
a prerequisite condition for any development. It is
convergent with challenges identified in strategic
documents related to the sustainable development.
However, cities and towns should also make an effort to develop strong bonds between citizens as well
as between them and their living environment. It is
needed for people to feel attached to the place and to
be part of the community in order to get involved in
public issues and to start acting collectively for the
common good. To gain such a result, on the one
hand, they need to feel safe in an emotional dimension, which is connected with their self-esteem and a
sense of acceptance, but, on the other hand, they
should perceive the place as meaningful and valuable, referring to their needs for positive experiences,
emotions, thoughts or social relations (NorbergSchultz, 1979; Tuan, 1977). Positive experiences
and emotions occur when people participate in satisfying interactions with the physical as well as social
environment. It can be said that the persistent ties between people and place are possible when the place
contributes to people’s physical and social well-being, when a given environment ensures conditions
for satisfying not only basic needs, but also needs of
higher order, like for ongoing development and creativity, for beauty and spiritual experiences, for being useful, admired and loved, for having successful
relations with others. If social capital is understood
as trust and reciprocal relationships, its development
to fulfil these needs is crucial.
To foster people’s participation in public life and to
arouse their interest in local initiatives it is also necessary to meet their need for governance. At the individual level it starts from tolerance of people’s
choices and their styles of life, which ensures the
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sense of independence and freedom. It refers also to
equal access to facilities, institutions and goods. In a
collective dimension the key task is to provide such
a system of local governance which enables people
to express their opinions and to participate in decision-making. People, having their personal goals and
expectations, tend, in a natural way, to exert an influence on local practices (Hallsmith, 2003). Excluding people from basic municipal politics lowers the
sense of community and, in effect, reduces the
chances to involve them in any collective activities.
This is the local government that establishes conditions and legal framework for citizen’s participation
in the community life. However, the cooperation depends on activities of other social actors like institutions, formal and informal organizations, associations or clubs and civic groups, interceding between
authorities and citizens. All of them are entitled to
organize varied forms of collective projects, so it is
important for them to exist and to embrace the whole
community.
All of the groups of human needs are important and
all of them determine the quality of life. Satisfaction
of physical and economic needs influence the standard of living, but meeting social and governance
needs determines people’s personal development
and forms human beings as social creatures. From
the perspective of community development the latter
seems to be substantial. People’s personal capacity
and the way they perceive their role in the community they live in define the power of community in
terms of integration, solidarity and ability to address
challenges.
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porting this thesis. Societies deprived of the opportunity to self-express, to develop internal interests
and to organize their life in a unrestrained manner
remain disintegrated and unable to take bottom-up
initiatives. In such societies implementation of new
ideas, even of highest importance, remain a tough
task.
The concept of sustainable development of urban areas should therefore be completed. It might be defined as a way of managing a city where an important
element is the development of the living environment in which people develop in the intellectual,
spiritual, as well as cultural dimension and can be
incorporated into community structures. It is a more
demanding model, representing a higher level of development, not just involving an efficient management of environmental and economic resources, or
investment in ecological technologies and modern
urban infrastructure. Its implementation requires the
development of a truly social space, fostering constant integration of residents with the living environment.
Human needs have proved to be universal, that is,
they are the same for people worldwide. What is different among cultures are the means of satisfying
these needs resulting from operating norms and values (Max-Neef, 1991). Thus the needs are the same,
but there is no one role model for all urban regions
how to satisfy them. Any success cannot be directly
transferred from one place to another due to different economic environmental and cultural conditions. Cities and towns have to search for their own
ideas how to make the living environment valuable
from the perspective of community building.
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Abstract
The distinctive public–private sector segmentation in China provides a unique opportunity to assess the impacts
of environmental education. Considering that the ideological education of ecological civilization has long been
mandatorily enforced in the public sector, including government agencies and state-owned enterprises (SOEs),
ahead of the private sector, this research centers on the question of whether environmental behaviors are influenced
by sector affiliation in China. We carried out an empirical comparison using data from the 2013 version of the
Chinese General Social Survey. The results showed that public sector and state-owned enterprise affiliations were
both positive predictors of environmental behaviors. However, private environmental behaviors were weak in
SOEs and environmental knowledge had an insufficient impact on public environmental practices. These findings
suggest that a more efficacious environmental education system is needed in public sectors as well as for the
general public.
Key words: pro-environmental behavior, private and public environmental behaviors, government agencies, stateowned enterprises (SOEs), environmental knowledge, environmental ideology education

Streszczenie
Charakterystyczna segmentacja sektora publiczno-prywatnego w Chinach stanowi wyjątkową okazję do oceny
wpływu edukacji ekologicznej. Biorąc pod uwagę, że edukacja ekologiczna od dawna jest obowiązkowo wymagana w sektorze publicznym, w tym w agencjach rządowych i przedsiębiorstwach państwowych, przed sektorem
prywatnym, badania koncentrują się na pytaniu, czy na zachowania środowiskowe wpływa przynależność do
danego sektora. Przeprowadziliśmy porównanie empiryczne z wykorzystaniem danych z chińskiej wersji General
Social Survey z 2013 roku. Wyniki pokazały, że powiązania sektora publicznego i przedsiębiorstwa państwowego
(SOE) były w obu przypadkach pozytywnymi predyktorami zachowań środowiskowych. Jednak prywatne zachowania środowiskowe były słabe w przedsiębiorstwach publicznych, a wiedza o środowisku nie miała wystarczającego wpływu na publiczne praktyki środowiskowe. Wyniki te sugerują, że bardziej skuteczny system edukacji
ekologicznej jest potrzebny zarówno w sektorach publicznych, jak i dla ogółu społeczeństwa.
Słowa kluczowe: zachowanie prośrodowiskowe, prywatne i publiczne zachowanie środowiskowe, agencje rządowe, przedsiębiorstwa państwowe (SOE), wiedza środowiskowa, edukacja ekologiczna
a
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Introduction

China has witnessed severe environmental degradation over previous decades. Concern about environment issues is becoming increasingly common
among the Chinese public, and environmental behaviors have gained a great amount of attention from
various stakeholders. Studies regarding environmental behaviors in China have been based around the
perspectives of sociology (Chen et al., 2011; Tilt,
2009), education (He et al., 2011; Wang et al., 2013),
business (Chan, 2001; Fryxell and Lo, 2003), media
(Zhao, 2012), politics (Xie, 2012; Stalley and Yang,
2006) as well as public policy (Harris, 2008). In
terms of the individual dimension, multiple sociodemographic factors, e.g., age (Johnson et al., 2007),
gender (Xiao and Hong, 2010), and residency (Chen
et al., 2011; Yu, 2014), are extensively being examined to identify the key determinants and driving
mechanisms of environmental behaviors.
A specific characteristic of the Chinese society, however, seems to have been neglected by the existing
literature. The dual structure of public–private sector
separation has been a crucial outcome of the marketization process of the country. In China, all employees were affiliated with public sectors before the reform and opening-up in 1978. This proportion has
declined synchronously with the market reform, and
the rate has been below one-third since 2003 (Zeng,
2013). Presently, people who work in the public sector, usually called inside the official system (tizhinei
in Chinese), enjoy comparatively more economic
benefits, greater job security, and more social privileges than those in the private sectors, i.e., outside
the official system (Sheldon et al., 2011). The identity differentiations between the public and private
sectors have become potential forces regarding many
aspects in China (Peng, 1992; Démurger et al., 2012;
Tang et al., 2013), including the national environmental protection strategy as well as individuals’ environmental behaviors.
The public sector basically has two components. One
includes the Communist Party of China (CPC) and
government agencies. As the founding and ruling political party in China, CPC sketches and implements
its environmental protection strategy following the
classical roots of Marxian theory (Foster, 2017). The
ecological civilization concept, firstly delivered in
2007 at the 17th CPC National Congress, was re-emphasized at the 18th CPC National Congress and
adopted into the revised CPC Constitution five years
later (Pan, 2016; UNEP, 2016). The 19th CPC National Congress specifically launched initiatives to
develop eco-friendly Party and government offices,
as well as eco-friendly communities, transport services, etc. The learning and implementation of the
congress reports has been a primary political task for
government employees, especially CPC members.
The idea was added into the latest amendments of the
constitution of the country in early 2018, which has

encouraged the people throughout the nation to pursue the goal of ecological civilization. Thus, environmental protection was made mandatory for employees from government agencies over a decade
ahead of the general public. Effects related to environmental behaviors might have emerged as a consequence.
State-owned enterprises (SOEs) are the other core
component of China’s public sector. In China, SOEs
have a huge value – 29.2 trillion USD as of 2015,
which is over ten times the aggregation of SOEs in
all OECD countries (OECD, 2017). Meanwhile,
SOEs account for 15 percent of China’s total nonagriculture employment, which is approximately six
times higher than the OECD average (National Bureau of Statistics of China, 2016; OECD, 2017). On
account of the administrative monopoly and natural
advantages in certain areas, China’s SOEs have produced remarkable economic performances and social impacts (Hubbard and Williams, 2017). The
central government strictly controls these enterprises
through the State-owned Assets Supervision and Administration Commission of the State Council (SASAC) which appoints CEOs and makes strategic decisions. All SOE officials and employees, equally to
those in government agencies, are subject to the
same political rules regarding the enforcement of the
ecological civilization spirit. Meanwhile, in terms of
enterprise operation and management, they are required to balance economic, environmental, and social objectives, particularly, the sustainability goals
of the recent ecological civilization campaign (Zhu
et al., 2016). Therefore, SOE personnel could conceivably have potential effects on environmental behaviors.
Public–private sector segmentation, a distinguishing
feature in China, has thus provided the political and
economic backgrounds of the environmental protection strategy in China’s authoritarian regime.
Though similar pro-environmental initiatives can be
found in other units, e.g., schools and communities,
most of these are voluntary instructions instead of
mandatory requirements. For individuals within the
public sectors, potential influences on their environmental behaviors will be generated from these, since
the ideological education and execution of ecological civilization has been compulsory for several
years. A systematic statistical investigation, however, has scarcely been addressed. In terms of related
studies in China, Zhou et al. (2013) chose the case of
a local environmental protection bureau to characterize their behavioral strategies; however, they did not
fully investigate the personal behavioral patterns.
Duan and Hu (2014) made an interesting comparison
between local officials within and outside the climate field in regard to their concerns and activities
with climate change issues. Graves et al. (2013)
tested the factors of employees’ environmental behaviors using a few hundred samples from four
global organizations in China. A similar study con-
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nected the environmental involvement of managers
and workers with firms’ environmental performances (Chen et al., 2015). Chun (2009) compared
the environmental values of employees from stateowned and private firms with a sample of workers
from seven energy companies in Shanxi province,
China. Nevertheless, to the best of our knowledge,
there have been few relevant research studies based
on national samples involving a thorough examination linking the environmental behaviors and the
public–private sector separation in China.
Given the scant amount of literature, we offer empirical evidence on the interplay of sector affiliation
and environmental behaviors in China. The basic
mechanism behind this is that if individuals from the
public sector faced intensive ideological education
on environmental protection as well as practical implementation in their workplaces and decision-making, then they could accordingly adapt their environmental behaviors to some extent. To fill the missing
link between macro and micro dimensions, an empirical research effort using a large-scale survey was
conducted in order to assess the association between
the use of ideological education on environmental
strategies in the public sector and the individuals’
subsequent environmental actions. Following an interpretation of the theoretical background on environmental literacy and environmental education, we
present the data collected and the empirical results.
The article concludes with a discussion.
2.

Theoretical Background

Considering the roots of the environmental protection strategy and the potential influences of environmental education in China’s public sector, we placed
the issue of environmental behaviors under a theoretical framework of environmental literacy. We believed that the disparities between sector affiliations
would be reflected along with the logical chain of
environmental literacy.
The idea of environmental literacy has been evolving
for decades (Harvey, 1977; Hart, 1981; Roth, 1992;
McBride et al., 2013), and various components have
been measured in different assessment projects
(Hollweg et al., 2011; McBeth and Volk, 2009).
However, the core factors covered in these theoretical and empirical studies on environmental literacy
are unanimous. The first element is the environmental sensitivity which reflects the awareness and concerns of individuals or groups on environmental
risks. The second element is environmental
knowledge which includes understanding, experience, or skills related to environmental issues. The
third element is behavioral strategies – the ultimate
outcome of the first two elements that involves actions and participation in solving environmental
problems (UNESCO-UNEP, 1976; Roth, 1992). In
addition, sociodemographic factors that measure
personal competence and social contexts are con-
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tained in this interactive structure (Simmons, 1995;
Hollweg et al., 2011). By using these common features of environmental literacy, the sensitivity-behavior and knowledge-behavior interrelations under
the behavior model of environmentally responsible
citizenship can be generalized. The goals and objectives of successful environmental education and
green society are achieved based on the components
of environmental sensitivity and environmental
knowledge. Environmental sensitivity provides the
external forces, while environmental knowledge
contributes to internal pro-environmental behaviors.
Most studies that have applied the environmental literacy framework have been assessment projects on
certain groups. The North American Association for
Environmental Education (NAAEE), for example,
supported an assessment on middle schools (McBeth
and Volk, 2009). National surveys of environmental
literacy were also conducted on elementary and high
school students in other countries, e.g., South Korea
(Shin et al., 2005). In addition to the assessments on
students from elementary and middle schools, similar projects have been undertaken on university students (Fang et al., 2018) and teachers (Patrick,
2012). However, investigations on professionals, especially those working in governments and private
firms, have rarely been conducted.
A unique form of environmental literacy, based on
the environmental ideological education within public sectors in a typical country, such as China, could
follow the same theoretical framework but simultaneously provide better understanding of the issue of
environmental education. Firstly, for employees in
the public sector, environmental sensitivity nor
knowledge cannot be acquired merely through classroom instruction; life experiences and real-world
policy practices have contributed to the development
of individuals’ environmental sensitivity and
knowledge that has led to their pro-environmental attitudes and behaviors. Secondly, environmental education at the primary and secondary stages is transitory and voluntary, while adults’ environmental literacy gained from the obligatory ideological propaganda might be more persuasive. Thirdly, since the
public sector in China could have a significant influence on the national environmental strategy, its development of personal environmentally responsible
behaviors brought by the professional environmental
education system deserves specific identification.
Therefore, the testing of affiliation factors that affect
environmental performances in China, will enrich
the classical environmental literacy framework. We
extend the environmental literacy literature and offer
fruitful implications for both scholars and policy
makers by examining a distinguishing aspect of environmental ideology education in the Chinese context. Based on the continuous and intensive education on environmental protection that has taken place
in China’s public sector during previous years, we
preliminarily hypothesize that higher levels of envi-
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ronmental behaviors exist among individuals in the
public sector.
3.

Data and Measures

3.1. Data
The data for this study was extracted from the 2013
version of the Chinese General Social Survey (CGSS,
2013). The environmental module of this database
has been widely used in the literatures to assess environmental attitudes and behaviors from various angles (Duan and Sheng, 2018; Wang and Cheng, 2017;
Yang and Huang, 2018). The latest open database is
the 2015 version which became accessible in early
2018; however, the environment module was replaced with an energy module, which could not be
used to capture the desired environmental concepts.
More importantly, to the best of our knowledge, a
comparison perspective of environmental issues between the public and private sectors has not been investigated using the CGSS 2013. The data collected
in 2013 could still present a clear picture of the actual
effects on environmental behaviors from years of environmental education in the public sector, since the
ecological civilization concept was first proposed in
2007.
Table 1. The Distribution of the Public and Private Sectors
in the Chinese General Social Survey (CGSS) 2013
Frequency
Percent
1,446
21.02
Public Sectors
CPC (the Communist Party of
China) and government agencies
169
2.46
Public service units
539
7.84
Social organizations (CPC/government-funded), residential/vil111
1.61
lage committees
State-owned/collective-owned enterprises
627
9.11
Private Sectors
Farming
Self-employed
Non-governmental social
organizations
Private/foreign enterprises

5,433
2,430
1,624

78.98
35.32
23.61

13
1,366

0.19
19.86

The CGSS 2013 data set has a sample size over
11,000, while only 60 percent of this data was valid
for this specific study, since numerous respondents
did not disclose their occupation. Among the 6,879
samples containing information on occupation, as
listed in Table 1, approximately one-fifth were from
the public sector. Besides the CPC and government
agencies and SOEs, the public service units (shiye
danwei in Chinese) and residential/village committees fall into two special categories in China. Public
service units are public service providers affiliated
with all levels of government agencies (World Bank,
2005). The residential/village committees affiliated
with township governments and municipal street offices, are grassroots organizations that manage pub-

lic affairs and offer social services for communities
(Choate, 1997, 1998). The private sector includes
farming, self-employed individuals, non-governmental social organizations, and private and foreign
enterprises.
It is also worth noting the two different attributes of
enterprises in the sample. One is state-owned and the
other is non-state-owned. Since most pollution is directly caused by the activities of enterprises, an extra
examination of the enterprise sample was necessary.
Thus, we designed a comparative study between
public enterprises (SOEs) and private enterprises.
3.2. Dependent Variables
The core dependent variables in this study were characterized by a series of environmental behaviors.
Ten items describing specific green activities were
assessed in the CGSS 2013 questionnaire: (1) waste
sorting; (2) discussing environmental topics with
families and friends; (3) bringing own basket or bag
when shopping; (4) reusing plastic bags; (5) donating to environmental protection initiatives; (6) interest in environmental information on the radio, television or in newspapers; (7) participation in environmental activities organized by the government; (8)
participation in environmental activities organized
by non-governmental organizations; (9) planting and
maintaining trees or green spaces at their own expense; and (10) participating in complaints and appeals related to environmental issues. The respondents were required to choose never/occasionally/frequently when claiming whether they had been involved in any of these activities in the recent year.
Codes of never = 1, occasionally = 2, and frequently
= 3 were respectively given according to respondents’ choices.
Table 2. Rotated Factor Loadings
Variables Factor 1 Factor 2
EB 1
0.0281
0.2361
EB 2
0.0409
0.2518
EB 3
-0.1450
0.4121
EB 4
-0.1808
0.4208
EB 5
0.2155
0.0155
EB 6
0.0965
0.1883
EB 7
0.2501
0.0244
EB 8
0.2956
-0.0489
EB 9
0.2685
-0.1540
EB 10
0.2890
-0.1262
Note: EB = environmental behavior. Cronbach’s alpha =
0.76. Method: Principal-Component Factors. Rotation:
Orthogonal Varimax (Kaiser on). Kaiser-Meyer-Olkin
measure of sampling adequacy = 0.8181.

We used a factor analysis to generate more concentrated scores of environmental behaviors. The extraction of these factors was done to avoid the potential issues from highly correlated variables. The results of the rotated factor loadings are presented in
Table 2. Two components are suggested which are
marked in italics. Based on the content of each environmental behavior (EB) and inspired by related
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studies (Hadler and Haller, 2011; Sherkat and Ellison, 2007), we named the two factors private environmental behaviors (EB 1,2,3,4, and 6) and public
environmental behaviors (EB 5,7,8,9, and 10). The
distinction between private and public behaviors was
mainly determined by the number of participators:
private behaviors are mostly personal or within a
family, while public behaviors involve certain organizations or even political groups. Similarly, the
United Nations proposed the idea of individual and
collective actions on environmental challenges
(UNESCO-UNEP, 1976).
The final scores of the two dependent variables were
normalized on a range of 0 to 100. Overall, the private environmental behavior scores (mean = 49.48,
SD = 20.22) were evidently higher (mean = 15.79,
SD = 15.13). The scores also revealed differences
between the public and private sectors. The public
sector showed more enthusiasm for public environmental behaviors (mean = 22.30, SD = 17.54) than
the private sector (mean = 14.05, SD = 13.92). It was
also shown that the public sector is more active in
terms of private environmental behaviors (mean =
58.68, SD = 19.85) compared with the private sector
(mean = 47.03, SD = 19.61).
3.3. Independent Variables
All independent variables excluding the public/private sector are summarized in Table 3. We firstly incorporated a control variable, Perceived Environmental Threat, to identify people’s sensitivity to environmental harm. This variable was derived from a
set of 12 items describing various common environmental hazards, e.g., air pollution, water pollution,
and desertification, following a 5-point scale ranging
from 5 = extremely serious to 1 = not serious at all
to obtain the respondents’ personal feelings. After
aggregating and normalizing the scores for those
items, we obtained the Perceived Environmental
Threat index within the interval of 0 to 100
(Cronbach’s alpha = 0.87). This index is assumed to
have positive consequences on individuals’ environmental behaviors (Chen et al., 2013; Hadler and Haller, 2011; Schmitt et al., 2018), since a higher assessment of environmental threats is linked to greater
concern about environmental issues and more active
reactions. The descriptive statistics showed that people in the public sector feel more worried about environmental risks despite the fact that they share a
common living environment with others.
We also computed the Environmental Knowledge
variable from ten statements of general knowledge
related to the environment, e.g., phosphorus-containing detergents cause water pollution and acid rain
has no connection with coal burning. These were
given to the respondents with the options true, false,
or unknown. We were able to easily rate repliers
since each statement had a determinate answer. The
results indicated a poor performance by people from
the private sector (Cronbach’s alpha = 0.82).
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Several other sociodemographic characteristics were
controlled in our estimation. This included two interval variables, age, and education (Years of Schooling), and some dummy variables including gender,
ethnicity, religion, CPC membership, and residency
status. The average profile of individuals from the
public sector was 4.07 years younger, with 4.84
more years of schooling than individuals from the
private sector, as well as being mostly female, of
Han ethnicity, religious non-believers, CPC members, and urban residents.
4.

Results

The results generated from the ordinary least squares
(OLS) regression method are listed in Table 4. The
estimations including the sector affiliations and all
control variables, were conducted with Models 1 and
2. A special component of the public sector in China
was particularly observed by the comparison between the public enterprises (SOEs, observations =
627) and private enterprises (private/foreign enterprises, observations = 1,366) in Models 3 and 4. The
means of the VIF (variance inflation factors) were
1.40 (Models 1 and 2) and 1.20 (Models 3 and 4) respectively so that any potential multicollinearity
could be precluded in all scenarios.
It can be seen from Table 4 that public sector affiliation was shown to be a positive predictor of environmental behaviors in all models, which supports our
hypothesis. Meanwhile, public employees had relatively higher levels of public environmental behaviors than private behaviors. All of the regression coefficients of public sector affiliation were statistically significant, except for the effect of public enterprises on private environmental behaviors.
Perceived Environmental Threat, as an indicator of
participants’ anxiety levels in relation to environmental degradation, was unsurprisingly associated
with environmental behaviors. A related result was
that urban residents reported more active behaviors,
considering they are exposed to more pollution than
rural residents.
Environmental knowledge has a mixed effect on environmental behaviors. On the whole, it was shown
to be positively and significantly related to private
behaviors and this became non-significant for public
behaviors. When testing the enterprise sample, the
same results were found for private behaviors, while
more environmental knowledge could even lead to
negative public behavior. In contrast, the education
level, as measured by years of schooling, appeared
to generate more positive and significant effects.
The variables of age, gender, ethnicity, and religion,
however, presented more disparities. Generally,
older people performed private environmental behaviors more willingly than public behaviors. Reversals of coefficients between private and public behaviors were also found for the effects of gender and
religion. Another interesting determinant was eth-
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Table 3. Descriptive Statistics of Independent Variables
Variables
Perceived Environmental Threat (0–100)
Environmental Knowledge (0–10)
Age
Years of Schooling (min = 0, max = 19)
Gender
Male = 1
Female = 0
Ethnicity
Han = 1
Others = 0
Religions
Believers = 1
Non-believers = 0
CPC Membership
Yes = 1
No = 0
Residency Status
Urban = 1
Rural = 0
Observations

Public Sectors
Mean
S.D.
42.06
21.96
6.61
2.41
41.16
11.13
(min = 18, max =85)
13.08
3.20
Frequency
Percent

Private Sectors
Mean
S.D.
29.14
21.07
4.38
2.77
45.23
13.55
(min = 17, max = 95)
8.24
4.16
Frequency
Percent

546
900

37.76
62.24

3,054
2,379

56.21
43.79

1,361
85

94.12
5.88

4,885
548

89.91
10.09

115
1,331

7.95
92.05

611
4,822

11.25
88.75

409
1,037

28.28
71.72

283
5,150

5.21
94.79

1,098
348

75.93
24.07

1,296
4,137

23.85
76.15

1,446

5,433

Table 4. Regression Results of Sector Affiliations on Environmental Behaviors
Overall Sample
Model 1
Model 2
Private Behavior
Public Behavior
1.688***
3.735***
Public Sector/Enterprise
(2.64)
(7.42)
0.103***
0.111***
Perceived Environmental
(9.08)
(12.40)
Threat
1.478***
0.0141
Environmental Knowledge
(15.60)
(0.19)
0.0505**
-0.0142
Age
(2.53)
(-0.91)
0.532***
0.491***
Years of Schooling
(7.12)
(8.36)
-4.892***
0.982***
Gender
(-10.79)
(2.75)
-1.125
-0.182
Ethnicity
(-1.44)
(-0.30)
-0.992
1.502***
Religions
(-1.36)
(2.61)
1.213
2.226***
CPC Membership
(1.54)
(3.60)
5.747***
0.181
Residency Status
(9.90)
(0.40)
33.34***
6.642***
Constant
(22.83)
(5.78)
Adj R-squared
0.1985
0.1134
N
6,879
6,879
Note: T statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01

nicity, whereby individuals of Han ethnicity showed
positive environmental behaviors only in the enterprise sample, while the other ethnic minorities were
more active.
The effect of CPC membership was surprisingly
non-significant in most models (Models 1, 3, and 4),

Enterprise Sample
Model 3
Model 4
Private Behavior
Public Behavior
0.668
2.758***
(0.73)
(3.36)
0.104***
0.130***
(5.43)
(7.50)
1.424***
-0.547***
(8.16)
(-3.48)
0.127**
-0.0216
(3.05)
(-0.57)
0.926***
0.646***
(6.06)
(4.69)
-6.021***
1.165
(-7.18)
(1.54)
0.972
4.265*
(0.52)
(2.51)
-5.334***
2.997*
(-3.82)
(2.38)
0.366
1.537
(0.27)
(1.26)
4.785***
1.265
(4.96)
(1.45)
27.84***
2.672
(8.73)
(0.93)
0.1753
0.0702
1,993
1,993

which is inconsistent with common knowledge that
these individuals undergo in-depth study on the issue
of ecological civilization for several years. The proportion of CPC membership in the public sector is
over five times higher than in the private sector.
However, those members’ personal pro-environ-
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mental behaviors were not remarkably shown, and
group cohesion has not sufficiently formed in enterprises.
5.

Discussions

With environmental knowledge, environmental sensitivity and general sociodemographic factors controlled, the characteristic variables of the public sector and public enterprises still have positive and
mostly significant effects on environmental behaviors. The results of this study confirmed our hypothesis on the potential influences of public–private sector separation in China. The environmental behaviors associated with sector affiliations were well observed. However, some of the contradictory results
from the estimation are noteworthy and are further
discussed.
First, regarding the environmental literacy framework, the sensitivity-behavior connection was clear,
while the knowledge-behavior connection was not
fully straightforward. Environmental knowledge did
not totally play the role of an internal facilitator of
pro-environmental behaviors. Higher environmental
knowledge scores were not associated with significant public environmental behaviors and even became obstacles for public environmental behaviors
in the enterprise sample. Though public employees
performed better when answering the quizzes on environmental knowledge, their higher knowledge
level was not reflected in specific green actions.
Considering the variable of education has provided a
comprehensive enhancement of active environmental behavior, this contradiction may reflect the comparison between general school education and specific environmental education, especially, the professional training programs in public sectors and
SOEs. Another captivating result, the non-significant effect of CPC membership in most scenarios,
could illustrate a similar suspicion about the outcomes of ideological propaganda and political education regarding environmental issues. The partial
failure of the knowledge–behavior connection reminds us of the need for improvement of environmental education on environmental awareness and
environmental behaviors (Wang et al., 2013), and
also suggests a further issue of balancing among environmental sensitivity, knowledge, and practical
behaviors.
Second, private and public environmental behaviors
were differently exhibited under various circumstances. More active public behaviors were observed
in the public sector and from the CPC members. This
might be related to the descriptions of those behaviors in the questionnaire. The public environmental
behaviors, e.g., participation in environmental active
ities, complaints, and appeals, are organized or processed by certain CPC and government agencies
which have had significant impacts on their public
environmental behaviors. While the CPC members
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in the enterprises have less direct interactions with
such activities, their green practices are insignificantly influenced. Environmental knowledge, however, showed little effect on public environmental
behaviors for the overall sample, and even had a significant negative effect when testing the enterprise
sample. The dissimilarity between the two categories
of environmental behaviors reflects the knowledge–
behavior disconnection again.
Meanwhile, the age, gender, and religion had totally
opposite effects on private and public environmental
behaviors. The results showed that younger people
and religious believers have more extensive participation in public environmental affairs, which is in
accordance with mainstream literature (United Nations, 2004; Schusler and Krasny, 2008; Yang and
Huang, 2018; Sherkat and Ellison, 2007). Men
showed significant negative attitudes towards private environmental behaviors and the results were
contrary for their public environmental behaviors.
However, evidence from Western countries showed
greater participation in environmental movements
by females (Tindall et al., 2003; Smith, 2001). Considering most items related to private behaviors in
the questionnaire were inside of the home activities
dominated by women in China (Xiao and Hong,
2010), it is understandable that Chinese women tend
to form environmental-friendly behavioral patterns
based more on knowledge or experience of material
conservation and resource efficiency within families
instead of activities in public fields (Jiggins, 1994).
Third, some effects are less encouraging when moving from the overall sample to the enterprise sample.
The weakening of private environmental behaviors
in public enterprises, and the negative effect of environmental knowledge on public environmental behaviors suggests a lag in the environmental responsibility of enterprises, especially the SOEs, in China.
This finding is similar to that of Chun (2009), indicating that employees from SOEs have poorer ratings on environmental attitudes compared to those in
private companies. The results also imply the profitdriven essence of enterprises, even though SOEs are
supposed to pursue social and political targets for
governments (Putterman and Dong, 2000). Some
firms even tend to work in collusion with local governments that give priority to economic performance
over environmental concerns (Mol and Carter, 2006;
Maung et al., 2016). Evidence has shown that central
SOEs are the primary source of serious pollution incidents due to protectionism and insufficient regulations (Eaton and Kostka, 2017). The impact of the
poor environmental performances of these enterprises on the lower level of environmental behaviors
by their employees cannot be ignored. Meanwhile,
we assume that some of the results regarding environmental knowledge may also be associated with
the personal characteristics of employees in enterprises – approximately 70 percent were from private
enterprises, with lower level of education, and this

108

Yang et al./Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 101-110

included more older people, men, ethnic minority
groups, and religious believers. Thus, the sociodemographic structure of the enterprise sample may have
also caused the divergence between the enterprise
group and the other groups.
6.
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Abstract
The paper contains deliberations concerning the concept of sustainable development and utopia. The concept of
utopia explains different perceptions of utopia, also from the historical point of view. Utopia usually brings negative associations because in the past it comprised unreal ideas presented in a simplified way and unattainable.
Currently, the concept of utopia is presented as the necessity to introduce changes which have to be supported with
action and cannot only be treated as dreams. You should be aware of opportunities and impossibilities of changing
the reality when you do not agree with its functioning.
The second subchapter attempts to answer the question whether the sustainable development idea is a new utopia.
The authors of the sustainable development idea do not present the vision of a better world which would replace
the reality. They look for mechanisms which would allow their gradual implementation because it is not about a
perfect world but about creating a holistic reality model. Therefore, the sustainable development idea means rather
a plan of changes and not utopia.
The presented plans include the Earth Summit Resolutions and 27 rules of the Rio Declaration (1992). Their
content is presented in the third subchapter of the article. Implementation of those resolutions and rules was assessed critically because it is suspected that they constitute a cover for the elites who desire power and that this is
utopia used as a social manipulation tool.
Therefore, the sustainable development idea is supposed to be a model of reality, an announcement of performance
of that model, or at least an attempt to take actions in order to achieve the planned development.
Key words: sustainable development, utopia, Earth Summit

Streszczenie
W artykule zawarte zostały rozważania dotyczące koncepcji zrównoważonego rozwoju i utopii. Koncepcja utopii
wyjaśnia różne postrzeganie idei utopii, także historycznie. Najczęściej utopia wywołuje negatywne skojarzenia,
gdyż historycznie były to nierealne idee, przedstawiane w uproszczeniu, bez możliwości realizacji. Obecnie ideę
utopii przedstawia się jako konieczność zmian, które muszą być poparte działaniem, nie mogą być tylko marzeniami. Należy mieć świadomość możliwości i niemożności zmian rzeczywistości, gdy nie zgadzamy się z jej
funkcjonowaniem.
Z kolei próbą odpowiedzi na pytanie czy nową utopią jest idea zrównoważonego rozwoju, jest drugi podrozdział.
Twórcy idei zrównoważonego rozwoju nie przedstawiają idei wizji lepszego świata, który ma zastąpić rzeczywistość. Szukają mechanizmów, które pozwolą na ich stopniową realizację, gdyż nie chodzi o świat idealny, ale o
stworzenie holistycznego modelu rzeczywistości. Dlatego idea zrównoważonego rozwoju jest raczej planem
zmian, nie utopią.
Wśród różnych przedstawionych planów są Uchwały Szczytu Ziemi oraz 27 Zasad Deklaracji z Rio (z roku 1992).
Ich treść przedstawiona została w trzecim podrozdziale artykułu. Realizacja tych uchwał i zasad została oceniona
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krytycznie, gdyż zachodzi podejrzenie, że są one tylko przykrywką dla elit żądnych władzy i jest to utopia, która
jest narzędziem manipulacji społecznej.
Tak więc idea zrównoważonego rozwoju ma być modelem rzeczywistości, zapowiedzią realizacji tego modelu, a
przynajmniej próbą podjęcia działań dla osiągnięcia zaplanowanego rozwoju.
Słowa kluczowe: zrównoważony rozwój, utopia, Szczyt Ziemi
Introduction
Even Aristotle said: the perfect shape can be imagined as you wish but you should avoid impossibility.
The idea of sustainable development and its difficult
implementation are sometimes perceived as a myth.
First of all, they are viewed from the wish point of
view instead of the practical one. The above is noted
by various researchers who assess that idea in a negative way, comparing it to utopia. Others are less
radical in stating that utopias play an important role
in social sciences because they indicate the needs of
changes and improvements. In the event of feeling
alienation and threat, a growing number of sick and
hungry people, anxieties arising from destabilisation
of natural systems and wars, it is necessary to search
for new solutions connected with transformation of
the existing political and economic order. Zbigniew
Hull states that even if the vision of sustainable development means utopia to a large extent, such utopia, presenting the possibilities of a different manner
of using the nature, social and individual life, is what
we need nowadays (Hull, 2003). The utopian perception of the sustainable development rule cannot be
focused on perfect visions of a better world but on
searching for the opportunities which would allow
its implementation.
Utopia concepts
The notion of utopia is often connected with negative
associations. It contains simplifications, artificial examples and naive faith of the authors that their imagined world can come true, which are perceived in
negative way. Utopia is often associated with people
who wish to implement unrealistic ideas. However,
when utopia affects the shape of culture of a given
period or stimulates mass movements, radical social
and historical changes, nothing prevents creation of
new concepts. Bronisław Baczko said that: Nothing
prevents us from creating new, perfect communities,
but also the fact of establishing that type of paradigm
for imagination encourages us to play Utopia. Therefore, intellectual practice within the utopia paradigm
contribute in a way to answering the important question of modernity, the question of the possibility of
creating a self-establishing society not based on any
order which would be external towards the world,
but combining the individuals into a community having full power. It is, using the term created by Max
Weber, a disenchanted society which is not deprived
of dreams and own imagination system (Baczko,
1994).

The Enlightenment became the turning point for the
utopian thought. In that period, the place utopia was
transformed into time utopia. Currently, there are no
unknown places and utopia ceases to be understood
as separated from the real life. The contemporary
utopias are closer to history and to everyday life. The
conviction that changes are necessary does not mean
waiting but constitutes an active transformation of
such reality within the limits of the existing social,
political and economic opportunities. Such vision of
transformation is close to the utopianism of Immanuel Wallerstein where illusion and wishing is replaced with searching for actual historical alternatives for the existing order (Wasyluk, 2009).
The possible is richer than the real, states I. Wallerstein. Why we are so afraid of considering the possible things, analysing the possible things and exploring them. We have to move utopianism to the centre
of social sciences, instead of utopia. It constitutes an
analysis of the possible utopias, their restrictions and
obstacles preventing its implementation. It constitutes the reconciliation of searching for truth and
searching for good (Wallerstein, 2004). That concept
of the American historian and sociologist is a concept of utopianism which constitutes historical
knowledge and simultaneously the vision of just society. In the concept of specific utopia, the German
philosopher Ernst Bloch states that if we care about
better tomorrow, we have to act today. Jerzy Szacki
emphasises that an utopian may be wrong in diagnosis and forecast but his effort does not become irrelevant because of that as it is mainly about proving
that one cannot agree with the reality and should
search for an ideal. There is no progress, movement,
action without utopia (Szacki, 1980). He also notes
that utopians were born in societies in the state of
crisis and disorder, doubt and uncertainty. Although
utopian thinking may lead to violent rebellions but it
may also give rise to changes of the existing order in
the right direction. If it was not possible until now,
using human reason, to create a safe civilisation all
around the world, there is no need to create a new
utopia? It can be an idea of sustainable development
which creates the opportunities because is notices
the existence of global problems and threats for human existence and also holds better cognition
measures.
The sustainable development idea
The concept of sustainable development was created
as a result of a discussion aimed at developing solutions for the most urgent international and global
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problems in the social, economic and ecological areas. It does not mean faith in achieving new, better
worlds which function on the basis of freedom,
equality and brotherhood, without diseases and suffering. The sustainable development studies are multidisciplinary and interdisciplinary which allows creation of a holistic model of reality. The idea of sustainable development does not fully constitute utopian thinking which assumes that the imagined reality is impossible to achieve. Although certain elements seem to be excluded from the real world, they
may become achievable after the conditions for their
implementation are created. The authors of sustainable development programs do not describe perfect
visions of a better world which should replace the
reality but search for mechanism which allow their
gradual implementation. The starting point is the existing order of social structure. The sustainable development idea is a kind of plan. It is an instruction
on how to achieve the intended social order. It also
constitutes the regulations setting the norms of interpersonal relations. That plan can always be improved, amended, reinterpreted. The planners do not
intend to question or liquidate the structural certainties of the democratic order. Their task is to order the
modern pluralist democracy. Integration of invention and activity measures is supposed to be the solution to that. However, social order cannot exist in
the area divided by national borders. It has to be international because the human challenges are of
global nature. The solutions should be of the same
nature. Therefore, locking yourself in the national
borders is not a good method of finding them. New
solutions also mean comparison of the level of an individual person with micro- and macro-social level.
They also have to take into account the newly occurring phenomena connected with technologies which
refer to the forms of production and interpersonal
communication.
In the Polish legislation, the definition of sustainable
development is as follows: social and economic development which includes the process of integrating
political, economic and social activities maintaining
a natural balance and consistence of the basic natural
processes in order to guarantee the possibility of satisfying the basic needs of specific societies or citizens both from the current generation and from the
future generations.
There are voices of scientists who consider the essence of sustainable development and its implementation and note the consistence of interests (replacing generations) and integrated order (the sum of
ecological, economic, social, spatial and political orders). Consistence of interests and integrated order
require general adoption of the same system of values at a global scale. However, such axiological
unity contradicts the idea of liberal democracy which
has been developed. Thus, the sustainable development idea encounters many obstacles in its implementation.
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Such obstacles are noticed by Wiesław Sztumski.
The essence of sustainable development is best reflected by the notion of order. It means the integrated
order being the total of five orders: ecological, social, economic, spatial and institutional (political). It
means an organisation of the social system where
those elements function in harmony so it can perform
the tasks it was created for, as a whole. Sustainable
development is all about ordering the society to the
highest possible extent in its structures, mainly the
economic structure, and all other structures should
contribute to achievement of the goal and maintain
balance. It is about the best level of organisation and
not the highest level because a system organised at a
highest level does not always function in the most
efficient manner. Order is subordinate to the basic
goal of the society and it is decided by the hierarchy
of values adopted by that society. The current and
future order is built on those axiological values.
Therefore, implementation of sustainable development requires reference to the generally applied system of values. There is no such system and shaping
a unified system of values is problematic, in particular in the liberal democracy which assumes that people spontaneously strive to achieve balance and the
social system regulates itself. On the other hand, the
competitive fight, not only in the economic area,
fuels many conflicts in various structures. If the paradigm of the classic economic thought based on the
balance between supply and demand, economic stabilisation and laminar flows of capital, goods and
work is not changed and the ethical values are subordinate to the economic values, the conflict vision
of the social order will still function (Sztumski,
2006).
Resolutions of the Earth Summit
Social order requires consents in selection of the system of values and determination of the basic goal to
be realised by the society. It requires appropriate philosophy which will allow shaping human attitudes
and behaviours around it. Until now, apart from talking about sustainable development, not much is done
to implement its principles. For example, none resolutions of the Earth Summit is implemented or they
are implemented in a minimum scope. Not everyone
agrees to submit to the recommendations of Agenda
21 and the resolutions of the Summit although they
were democratically adopted by governments of
about 170 countries (Sztumski, 1997). The principles
of the Rio Declaration from 1992 are really impressive:
Principle 1
Human beings are at the centre of concerns for sustainable development. They are entitled to a healthy
and productive life in harmony with nature.
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Principle 2
States have, in accordance with the Charter of the
United Nations and the principles of international
law, the sovereign right to exploit their own resources pursuant to their own environmental and developmental policies, and the responsibility to ensure that activities within their jurisdiction or control
do not cause damage to the environment of other
States or of areas beyond the limits of national jurisdiction.
Principle 3
The right to development must be fulfilled so as to
equitably meet developmental and environmental
needs of present and future generations.
Principle 4
In order to achieve sustainable development, environmental protection shall constitute an integral part
of the development process and cannot be considered in isolation from it.
Principle 5
All States and all people shall co-operate in the essential task of eradicating poverty as an indispensable requirement for sustainable development, in order to decrease the disparities in standards of living
and better meet the needs of the majority of the people of the world.
Principle 6
The special situation and needs of developing countries, particularly the least developed and those most
environmentally vulnerable, shall be given special
priority. International actions in the field of environment and development should also address the interests and needs of all countries.
Principle 7
States shall co-operate in a spirit of global partnership to conserve, protect and restore the health and
integrity of the Earth's ecosystem. In view of the different contributions to global environmental degradation, States have common but differentiated responsibilities. The developed countries acknowledge
the responsibility that they bear in the international
pursuit of sustainable development in view of the
pressures their societies place on the global environment and of the technologies and financial resources
they command.
Principle 8
To achieve sustainable development and a higher
quality of life for all people, States should reduce and
eliminate unsustainable patterns of production and
consumption and promote appropriate demographic
policies.

Principle 9
States should co-operate to strengthen endogenous
capacity-building for sustainable development by
improving scientific understanding through exchanges of scientific and technological knowledge,
and by enhancing the development, adaptation, diffusion and transfer of technologies, including new
and innovative technologies.
Principle 10
Environmental issues are best handled with the participation of all concerned citizens, at the relevant
level. At the national level, each individual shall
have appropriate access to information concerning
the environment that is held by public authorities, including information on hazardous materials and activities in their communities, and the opportunity to
participate in decision-making processes. States
shall facilitate and encourage public awareness and
participation by making information widely available. Effective access to judicial and administrative
proceedings, including redress and remedy, shall be
provided.
Principle 11
States shall enact effective environmental legislation. Environmental standards, management objectives and priorities should reflect the environmental
and developmental context to which they apply.
Standards applied by some countries may be inappropriate and of unwarranted economic and social
cost to other countries, in particular developing
countries.
Principle 12
States should co-operate to promote a supportive and
open international economic system that would lead
to economic growth and sustainable development in
all countries, to better address the problems of environmental degradation. Trade policy measures for
environmental purposes should not constitute a
means of arbitrary or unjustifiable discrimination or
a disguised restriction on international trade. Unilateral actions to deal with environmental challenges
outside the jurisdiction of the importing country
should be avoided. Environmental measures addressing transboundary or global environmental
problems should, as far as possible, be based on an
international consensus.
Principle 13
States shall develop national law regarding liability
and compensation for the victims of pollution and
other environmental damage. States shall also co-operate in an expeditious and more determined manner
to develop further international law regarding liability and compensation for adverse effects of environmental damage caused by activities within their jurisdiction or control to areas beyond their jurisdiction.
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Principle 14
States should effectively co-operate to discourage or
prevent the relocation and transfer to other States of
any activities and substances that cause severe environmental degradation or are found to be harmful to
human health.
Principle 15
In order to protect the environment, the precautionary approach shall be widely applied by States according to their capabilities. Where there are threats
of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation.
Principle 16
National authorities should endeavour to promote
the internalization of environmental costs and the
use of economic instruments, taking into account the
approach that the polluter should, in principle, bear
the cost of pollution, with due regard to the public
interest and without distorting international trade and
investment.
Principle 17
Environmental impact assessment, as a national instrument, shall be undertaken for proposed activities
that are likely to have a significant adverse impact
on the environment and are subject to a decision of
a competent national authority.
Principle 18
States shall immediately notify other States of any
natural disasters or other emergencies that are likely
to produce sudden harmful effects on the environment of those States. Every effort shall be made by
the international community to help States so afflicted.
Principle 19
States shall provide prior and timely notification and
relevant information to potentially affected States on
activities that may have a significant adverse transboundary environmental effect and shall consult
with those States at an early stage and in good faith.
Principle 20
Women have a vital role in environmental management and development. Their full participation is
therefore essential to achieve sustainable development.
Principle 21
The creativity, ideals and courage of the youth of the
world should be mobilized to forge a global partnership in order to achieve sustainable development and
ensure a better future for all.
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Principle 22
Indigenous people and their communities, and other
local communities, have a vital role in environmental management and development because of their
knowledge and traditional practices. States should
recognize and duly support their identity, culture and
interests and enable their effective participation in
the achievement of sustainable development.
Principle 23
The environment and natural resources of people under oppression, domination and occupation shall be
protected.
Principle 24
Warfare is inherently destructive of sustainable development. States shall therefore respect international law providing protection for the environment
in times of armed conflict and co-operate in its further development, as necessary.
Principle 25
Peace, development and environmental protection
are interdependent and indivisible.
Principle 26
States shall resolve all their environmental disputes
peacefully and by appropriate means in accordance
with the Charter of the United Nations.
Principle 27
States and people shall co-operate in good faith and
in a spirit of partnership in the fulfilment of the principles embodied in this Declaration and in the further
development of international law in the field of sustainable development. The tasks set in that document
should result in new order on Earth, which would be
characterised by better quality of life and existence
of people in harmony with nature because human
health and balanced ecosystem are the most important. However, in order to take the appropriate actions, it is necessary to establish cooperation between all nations and states around the world because the problem is global in nature. Sustainable development requires also liquidation of such phenomena as poverty and imbalance between rich and poor
societies. There is a need to develop regulations concerning actions which are harmful to the environment (even including penalties). The Rio Declaration was another document, after the Stockholm Declaration, devoted to the problems of environment
degradation and inequalities between the societies.
Unfortunately, it is becoming a historical document.
Until now, the manner of implementation of the resolutions of the Earth Summit is unknown. Perhaps
the idea created there is only aimed at drawing attention away from the imperfect reality and focusing it
on a future goal. Perhaps – states Wiesław Sztumski
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– a noble idea covers maliciously masked desire of
global power of a small group of wealthy citizens.
Perhaps it is all about allowing mafia and economic
and political monopolies to assure undivided, indiscriminate and unpunished ruling because of tricking
people with empty promises for the future. The
crowds of hungry, unemployed, humiliated and poor
have to be calmed down somehow and they constitute over 80% of the world population. That number
is going to grow because impoverishment of masses
is a consequence of free market economy conducted
while pursuing profits. The attempt to introduce sustainable development without changing the manner
of economic thinking and modifying the social order
will probably end in failure. This is the utopia which
is used as a manipulation tool in the hands of the governing elites. This is also the utopia which should
give more optimism and a little hope, in particular to
poor people, so that they were forced to even more
action, mainly work (Sztumski, 2006).
Conclusions
Those critical words concerning the idea of sustainable development also constitute a voice in the discussion. The discussion which gave rise to the sustainable development concept. The discussion aimed
at developing solutions for the most urgent international and global problems in the social, economic
and ecological areas. It was developed with a different attitude than the radical assumptions regarding
resolution of the ecological problem. It does not
mean faith in achieving new, better worlds which
function on the basis of freedom, equality and brotherhood, without diseases and suffering. The sustainable development studies are multidisciplinary and
interdisciplinary which allows creation of a holistic
model of reality. The idea of sustainable development does not fully constitute utopian thinking
which assumes that the imagined reality is impossible to achieve. Although certain elements seem to be
excluded from the real world, they may become
achievable after the conditions for their implementation are created. The authors of sustainable development programs do not describe perfect visions of a
better world which should replace the reality but
search for mechanism which allow their gradual implementation. However, they assume the starting

point to be the existing order of social structure.
Therefore, that idea is not a form of a plan. It is an
instruction on how to achieve the intended social order (Goćkowski, Machowska, 2004). The sustainable development idea as a type of utopian thinking is
of double nature. It is not only the model of the desired reality but also a forecast of its implementation,
or at least working in order to achieve it.
If the current rules of human actions, reasons, could
not create a safe civilisation for the entire globe, will
the new utopia help? In my opinion, the idea of sustainable development creates such opportunities because it notices the existence of global problems and
the related threats for human existence more than
any of the ideas before. It is also supported by better
cognition measures. It is more efficient with respect
to detecting potential and actual threats and dangers
faced by the contemporary world.
Some of the statements of the most radical opponents
of sustainable development can be supported. However, we are much closer to the views of the scientists who are convinced that even if we decide that
sustainable development means a utopia, it is possible to at least partially implement its assumptions.
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Abstract
Increasing globalization, unplanned industrialization, and unethical industrial practices have created enormous
environmental and social problems. Sustainable development has the potential to handle these problems. Nowadays, environmental and social sustainability are no more considered as voluntary activities to the company. However, these are the needs of the society and human being to survive in the earth. This paper discusses the issues
pertaining implementation of sustainability in the global supply chain. The philosophical need of carrying out
business from totally profit oriented to sustainable is discussed in this paper. The paper also discusses various
operational and strategic issues for implementing sustainability. We conjecture that environmental footprint and
social obligations must be monitored beyond the boundary of the country. Environmental footprint and social
sustainability should be monitored at each level to make a global supply chain sustainable.
Key words: sustainable development, social sustainability, carbon emission, Corporate Social Responsibility,
Global Supply Chain

Streszczenie
Globalizacja, industrializacja i moralnie naganne praktyki przemysłowe doprowadziły do poważnych problemów
środowiskowych i społecznych. Szansę na ich przezwyciężenie ma konsekwentne wprowadzanie rozwoju zrównoważonego. Obecnie zrównoważenie środowiskowe i społeczne w przypadku firm nie są już uważane za dobrowolne. Są to potrzeby społeczeństw i ludzi, niezbędne do naszego przetrwania na ziemi. Niniejszy artykuł omawia
zagadnienia związane z wdrażaniem zrównoważonego rozwoju w globalnym łańcuchu dostaw. Omówiono filozoficzną potrzebę przestawienia prowadzonej działalności gospodarczej z całkowicie nastawionej na zysk na
zrównoważoną. Omówiono także różne kwestie operacyjne i strategiczne dotyczące wdrażania zrównoważonego
rozwoju. Uważamy, że w zglobalizowanym świecie do analizy śladu ekologicznego i zobowiązań społecznych,
perspektywa krajowa nie jest wystarczającą, muszą być one monitorowane z perspektywy międzynarodowej. Ponadto ślad środowiskowy i zrównoważony rozwój społeczny powinny być monitorowane na każdym poziomie,
aby globalny łańcuch dostaw był zrównoważony.
Słowa kluczowe: rozwój zrównoważony, społeczna zrównoważoność, emisja dwutlenku węgla, społeczna odpowiedzialność biznesu, globalny łańcuch dostaw
1.

Introduction

Over a period of time, globalization has influenced
the society and business significantly (Pawłowski,
2013). It has increased cross-border movements of
goods and has created new rivals and opportunities
across contending supply chains within an industry
(Mentzer et al., 2006). In various global supply chain

studies, cost reduction has been found to be an important issue, which has motivated the firm to adopt
various strategies like global sourcing, relocation of
manufacturing facilities in emerging economies,
long-term strategic contracts with suppliers, and
many more. Similarly, risk has been observed as an
important factor in the literature of the global supply
chain. As of now, many researchers have addressed
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various risks in the context of the global supply chain
(Brammer et al. 2011). Surprisingly, limited studies
have been conducted especially addressing sustainability risks (i.e. environmental as well as social) that
many global supply chains have been exposed to
(Carter and Eston, 2011). Recently, many issues, like
the energy price increase, drastic climate change, depletion of nonrenewable energy, emission reduction
and concern for improving the quality of life, have
drawn significant attention of decision makers towards developing corporate strategies. These factors
have also motivated decision makers to migrate in a
new era of sustainable development (Chaabane,
2011; Pawłowski, 2008; Pawłowski 2009). However, the main challenge is how to implement sustainability in business. According to Pawłowski
(2013), sustainable development can be achieved
through three stages. The first stepping stone towards sustainable development is to adopt ethical
practices. Pawłowski (2013) also argued for giving
equal weights to environmental, social and ecological factors towards implementing sustainability. In
the third stage, the firm should focus on the technical, legal and political aspects for managing
sustainability.
It can be presumed that the future supply chain operations will be constrained by the availability of raw
material, energy, water under the volatility of cost
and raw material supply. The similar issues have
been pointed out in a report of World Economic Forum (2009). The incorporation of sustainable practices into the global supply chain is a relatively new
concept, but it is diffusing steadily (Seuring et al.,
2008). This paper tries to explore the main challenges for making a global supply chain sustainable
from both environmental and social dimensions and
discusses the possible solutions.
Recently, many articles have been written by various
researchers in the scientific literature about carbon
emissions across the supply chain (McKinnon,
2008; Sundarakani et al., 2011). All of them have
emphasized on carbon footprint reduction of the
supply chain to survive in the business. Recently,
several initiatives have been taken at different levels
to cope up ever-increasing greenhouse gases emission in the environment (Chaabane, 2011). These initiatives can be classified as (a) global-level (b)
country level and (c) supply chain level. The environmental pollution reduction from the perspective
of a global supply chain level has enormous possibilities to save our nature.
In earlier studies, initiatives to minimize environmental pollution were found to be increasing overall
business costs, and to happen only because of regulation and taxes. However, there has been a growing
consensus that major improvement in environmental
performance can be accomplished by using new
technologies with a little increment of cost. In addition, environmental performance improvement can
also yield a net cost reduction through improved re-

source consumption, process efficiency and quality
(Porter and Kramer, 2011). In recent times, environmental and social sustainability (ES) have become
crucial issues for conducting business (Jones et al.,
2005; Pawłowski, 2009). Researchers like Prakash
(2018) and Singh (2018) have advocated the importance of sustainability from a philosophical point
of view. The environmental sustainability often encompasses various agenda like energy consumption,
greenhouse gas emissions in the environment, water
consumption, raw material usage, waste generation,
volume of packaging, recycling and use of chemicals
for manufacturing, etc. Among these, greenhouse
gas emission has emerged as the most important concern factor in recent times. There has been a growing
consensus that excessive greenhouse gas emission in
the environment will increase global warming,
which may become a threat to the existence of mankind (IPCC, 2007; Stern, 2006). To understand the
problem it is very imperative to know the operational
definition of carbon footprint. The definitions of the
carbon footprint are varying from author to author.
However, in simple term carbon footprint is the
amount of carbon dioxide (or equivalent greenhouse
gases) emitted through the usage of fossil fuels for
carrying out a particular operation either directly or
indirectly (Grub and Ellis, 2007). Researchers have
suggested different ways to manage the environmental degradation such as adopting sophisticated
machinery, quantifying the pollution, usage of the
mandatory footprint for manufacturing every product, ethical use of the resources, change to greener
transportation modes, ethical consumption pattern
and many more. Implementing sustainability is a
herculean task which may be achieved by targeting
the problem from multiple facets (Pawłowski, 2007).
Before proposing the solution it is very vital to know
the evolution of the environmental sustainability
concept.
2.

Evolution of Environmental Sustainability
Concept

During the early 1900s, environmental and industrial
pollutions were not the focal concern for management and economic scholars. In economics, Pigou
(1920) was the first author, who proposed the concept of taxation for handling industrial pollution. Afterward, significant philosophical debates were initiated for granting fundamental rights to the natural
environment (Leopold, 1933; Sarkis et al., 2011).
The outcomes of environmental pollution were elucidated to the public by Rachel Carson through his
debated book, Silent Spring. In this book, the author
had criticized the after effects of DDT over the birds
and human. The critics had helped in developing the
environmental protection laws in the United States
in the 1960s (Sarkis et al., 2011). Subsequently, industrial metabolism and material balancing concepts
were emerged (Ayres and Kneese, 1969), and further
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these theories were refined in the period of 1970s
(Ayres, 1978). During the 1980s, the concept of life
cycle assessment was crystallized from the various
researches of industrial ecology (Erkman, 1997).
The widely acclaimed sustainability term was defined by Brundtland commission in the year 1987 as
meeting the needs of the present generation without
compromising the ability of future generations to
meet their needs (WCED, 1987; Marrewijk, 2003).
In the 1990s, the green supply chain concept had
started to shape up. Initially, the green supply chain
was conceptualized through embedding environmental factors in operational issues of the traditional
supply chain. Subsequently, the triple bottom line
concept was proposed in the year 1997 to measure
organizational performance (Elkington, 1997). The
idea of the triple bottom line is that firm’s performance may not be only appraised by its economic
bottom line, but it should be done from the perspectives of social, ethical and environmental facets
(Norman and MacDonald, 2004). In 2000, researchers across the globe have given significant emphasis
on carbon footprint reduction for the supply chain
(Halldorsson et al., 2009; Benjaafar et al., 2010).
Broadly, the goal of sustainable development is to
establish a synergy among economy, ecology, and
society.
3.

Importance of Corporate Social Responsibility (CSR) for implementing sustainability

The need for protecting the natural environment has
been suggested in various literature related to corporate social responsibility (CSR). Many authors and
organizations have defined CSR from different perspectives. CSR is the integration of social and environmental aspects in the business operations on a
voluntary basis (Commission of European communities, 2001). For more definitions of CSR, readers
can refer to the study of Dahlsrud (2006). Different
definitions of CSR are available in the literature, but
interestingly, the meaning of CSR has differed extensively from researcher to researcher; and their
views lie in a range of responsibilities, from purely
monetary to purely charitable (Steiner, 1975). Some
authors believe that profit-making is the prime requirement for business, and it adds values to society
through maximizing the value of stakeholders and
employees (Preston and Post, 1975). The counterargument of the prior thought has been supported by
some researchers like McGuire (1963) and Manne
and Wallich (1972). According to them, CSR is a
charitable corporate exercise that does not cover
monetary measure.
Carroll (1979) investigated the relationship between
social and economic issues and found that society often admires those firms, which keep the separate social and economic responsibilities separated through
assigning some priorities. As per the author, social
issue is important but it should be performed when
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economic and legal obligations are fulfilled (Carroll,
1979). Apart from these, there are studies which advocate towards pursuing CSR and economic activities simultaneously. For example, Davis (1960) and
Hay et al. (1976) suggested to carry out corporate social responsibility in tandem with the economic activities for the betterment of society.
CSR is the fulfillment of requirements that come
from the communities in which the firm operates
(Carroll, 1979; Clarkson, 1995). According to Hoffman (2000), fulfilling the social obligations often
helps firms in achieving better financial performance
through minimizing the costly litigations and identifying the wasteful activities in the supply chain operations (Hoffman, 2000). According to Porter and
Kramer (2006), CSR is more than a voluntary activity. It is the source of innovation which provides the
competitive advantage to the firm. The authors have
also advocated for long-term strategic growth as
compared to short-term which has been found socially as well as environmentally detrimental in
many situations.
4.

Importance of carbon reduction from a
global supply chain perspective

The importance of carbon emission reduction has
been felt across the world to mitigate global warming
risk. As a precautionary measure, Kyoto protocol
was signed in the year 1997 by various industrialized
nations, and further carbon emission law came into
force from February 16, 2005 (Lau et al., 2012). As
per the Kyoto protocol, ratified parties have to minimize their greenhouse gases emissions in the first assessment period (from the year 2008 to 2012) as
compared to 1990 base level. The protocol predominantly suggested three instruments, such as Clean
Development Mechanism (CDM), Joint Implementation (JI) and Emission Trading (ET), to enforce the
law (Lau et al., 2012). All these initiatives indicate
toward a paradigm shift from economic to low-carbon has been gradually happening across the world.
This shifting creates substantial pressure on countries as well as on firms towards reducing the carbon
emission.
In near future, approximately 80 percent of companies may encounter environmental footprint reduction related risks for their supply chains. In coming
times, environmental footprint disclosure will become a mandatory entity to carry out business and
failure to disclose the footprint will put the firm in
the strategic disadvantage position. Wal-Mart’s
CEO Lee Scott discussed the importance of reducing
carbon footprint across the global supply chain. This
can be accomplished through rearranging the channel partners efficiently across the supply chain network. An efficient carbon measurement system will
help to develop more efficient operational processes
in the carbon-constrained world (Lash and Wellington, 2007). According to Nidumolu et al. (2009), the
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firm often feels comfortable to stick to lower environmental standard as long as possible. However, it
would be wiser to comply with most stringent rules
and to do so before they are put in force. This proactive thinking will help to create a substantial fastmover advantage in terms of fostering innovation.
As global supply chain deals with multiple markets,
cultures, and people, its chance of exposure to carbon risk is more as compared to the domestic supply
chain. Although, carbon reduction regulation appears like a distance threat, yet many firms have
started to measure carbon footprint proactively to
make sure that the regulation, when they come, will
fall in their favor (Hoffman, 2004).
For example, Tesco has been actively participating
in UK’s emission trading scheme and had determined to reduce 74000 tonnes of greenhouse gases
over a span of five years within 188 stores (Jones et
al., 2005). In the same way, John Lewis has taken
various initiatives to reduce the carbon footprint of
its logistics system. Global brand Marks and Spencer
has given emphasis on the ethical processing of textile garments using specified chemicals. Wal-Mart
has been proactively engaged in reducing the carbon
footprint of its supply chain. The company instructed
their suppliers to reduce the carbon footprints of
products or processes as a condition of continuing
business with them (Wal-Mart, 2010). Further, the
German automaker, BMW implemented life cycle
assessment (LCA) technique for quantifying carbon
footprint of the product (Koplin et al., 2007). A holistic approach to carbon footprint reduction is very
essential to handle climate change risk. As per the
author, global supply chain management is probably
one of the best available approaches for handling this
problem because it deals with the raw material to the
final consumption of the product.
5.

Strategies for implementing environmental
sustainability from global supply chain perspective

Carbon Trust (2011) has suggested that carbon footprint accounting should not be limited to intracountry, as most of the supply chains have become
global nowadays. In the broader perspective, a
proper accountability of carbon emission for cross
country business is extremely important in the
current scenario, because emissions from global
trade have increased by more than 39 percent since
1990 (Peters et al., 2011). The increase of global
trade resulted in a higher amount of embodied carbon footprint flow across the world. Around 4-6 Gigatons (Gt) of CO2 were found to be embodied in
global trade in the year 2004, which was approximately 15-25% of annual GHG emissions across the
world. Subsequently, it was found to be increased to
7.8 Gt for the year 2006, which was equivalent to
around 30% of global emissions (Sato, 2012). Lack
of accountability for embodied carbon emission will

lead to carbon leakage, which may subsequently hinder the mitigation of global warming risk. Therefore,
a proper policy is to be executed at the international
level to restrict the hidden flow of embodied carbon
footprint across the world. These types of policies
will significantly affect the sourcing, manufacturing
and distribution patterns of the global supply chain.
Apart from the above issues, carbon footprint should
be accounted from supply chain perspective because
at least 75 percent of emissions come from supply
chains partners (Trucost, 2012). The findings of
Matthews et al. (2008) were quite similar to Trucost
(2012). In their study, only 14 percent emission was
found to be associated with the direct activities of the
company and the rest of the emission was found to
be contributed by various supply chain partners.
Therefore, the company must focus on the global
supply chain perspective to handle the indirect emissions (Plambeck, 2012), which generally come from
various supply chain partners.
Carbon Trust (2006) suggested different ways to
manage the emission in a supply chain. Their suggested ways are correcting market failure, change of
product mix, and supply chain reconfiguration or optimization. World Economic Forum report (WEF,
2009) has made few suggestions for making a supply
chain low carbon. Their suggested measures are the
collaboration between customers and suppliers, despeeding the supply chain, optimization of supply
chain network, and reduction in packaging. Matthews et al. (2008) reported the importance of quantifying carbon footprint for the supply chain. The authors suggested that the largest source of carbon
footprint should be attacked first with a costeffective manner in order to reduce the emission of
the whole system. Many researchers and scholars
suggested different ways to minimize the carbon
footprint of a supply chain. Few suggested ways are
supplier selection (Hsu et al., 2013), lot sizing (Bonney and Jaber, 2011), supply chain network design
(Abdallah et al., 2012).
6.

Strategies for implementing social sustainability from the global supply chain perspectives

Social sustainability is an imperative element for the
current business scenario. It has to be handled
properly; otherwise, it may lead to embarrassment
and customer loss. For example, sports textile and
shoe manufacturing company, Nike, faced a huge
embarrassment when various NGOs shouted against
adoption of unethical sourcing practice from various
developing countries.
This embarrassment created a negative impact on the
buyers and further resulted in a significant loss of
customers and brand loyalty across the world
(Amaeshi et al., 2008). Adoption of efficient globally sustainable enterprise strategies result in, increase in profit, operational efficiency and commu-
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nity interactions, and a decrease in waste, cost and
environmental resources (Closs et al., 2011). Business sustainability is relatively a broader issue,
which often encapsulates agenda like environmental
sustainability, social sustainability, and economic
factors. The social issues like the poor wage, high
discrimination based on religion, caste, color, high
overtime, child labor, poor basic health facilities,
poor sanitation facility etc should be considered in
the supply chain level to implement the sustainability properly. Sustainability cannot be achieved
merely implementing the environmental measures
but it should also cover the social and ethical factors.
A policy in the global supply chain level may help to
curb all these problems.
7.

Adoption of proper measurement technique

To implement environmental sustainability it is very
important to measure the environmental footprint
properly. Carbon footprint has been slowly recognized as a yardstick to measure the environmental
sustainability of the supply chain. Theoretically, carbon footprint can be measured from the perspectives
of the firm as well as product.
Numerous methods are available in the literature to
calculate the carbon footprint of a product
(Chakraborty and Roy, 2013); for example, Publicly
Available Specifications (PAS) 2050 developed by
the British Standards Institution (BSI). The PAS
2050 standard was proposed for measuring the carbon footprint of the product. The standard adopts the
Life-cycle Assessment (LCA) approach for computing the greenhouse gases for manufacturing goods
as well as services.
Apart from these, other standards are also available
in the literature. Few examples are GHG Protocol by
World Resources Institute (WRI) and Product Life
Cycle Accounting and Reporting Standard by the
World Business Council for Sustainable Development (WBCSD) (Chakraborty and Roy, 2013). International Organization for Standardization (ISO) has
been engaged in developing a standard for calculating the carbon footprint of a product, namely ISO
14067 (Chakraborty and Roy, 2013). Carbon footprint is generally assessed by three types of approaches such as bottom-up, top-down and hybrid
(Peters, 2010). The bottom-up methodology applies
LCA principle, which computes environmental footprint of product from cradle to grave. Bottom-up
method is primarily applied for measuring the carbon footprint of the small entity (Peters, 2010). Various researchers applied this methodology to calculate the carbon footprints of products such as denim
jeans, papers (Boguski, 2010), milk (Flysjö et al.,
2011). The top-down approach is applied for measuring carbon footprints of large elements like sector,
region, and country. The top-down calculation is
based on the Environmentally Extended Input-Output Analysis (EE-IOA) (Pandey et al., 2011). A
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hybrid approach is the mixture of two above discussed approaches (Lenzen and Crawford, 2009).
The choice of carbon footprint measurement methodology depends on the type of entity. To implement
sustainability is very crucial to apply the right
method to the right entity. In addition, it is also
important to know the proper boundary of the environmental footprint.
8.

Factors that mobilize to implement sustainability in the global supply chain

8.1. Regulatory pressure
Regulatory pressures are usually related to an organization’s decision to implement an environmental
management system (Darnall, 2003). Delmas and
Toffel (2004) conceptualized regulatory pressure as
coercive pressure. This pressure has been found to
be created from the menaces of noncompliance and
penalties (Davidson and Worrell, 2001) and obligations to disclose information about the toxic and
chemical release to the public (Konar and Cohen,
1997). According to institutional theory, the behaviors of organizations have been found to be influenced by two primary mechanisms such as imposition and inducement (Scott, 1987). The influence can
be exerted through various regulatory institutions
and government bodies (Oliver, 1991). Rivera
(2004) suggested toward creating a trade barrier to
apply coercive pressure over the firm. For example,
there are many international bodies, such as European Community Directive on Waste Electrical and
Electronic Equipment (WEEE), which monitor the
potential hazards in the product before allowing to
enter in the country. According to Zhu et al. (2013),
the electronics industry in China has been greatly affected by these types of laws. The authors considered
export country’s regulation as one of the important
coercive pressures. The pressures from various foreign regulatory authorities help to diffuse the corporate environmentalism among the manufacturers of
developing countries. This diffusion takes place
through disclosing data pertaining to environmental
pollution, carry out environmental auditing of the
manufacturing facilities and enforcing third-party
certification of the environmental management system (Stalley, 2009).
8.2. Market pressure
Market pressure is another mobilizing factor for implementing various environmental and carbon reduction initiatives in the supply chain. This pressure has
been found to be generated from various needs of
downstream customers and consumers (Zhu and
Sarkis, 2007). According to Zhu et al. (2013), market
pressure has forced many Chinese manufacturers to
reassess their environmental practices to survive in
the global market. In many cases, environmental sustainability has been found to be a pre-requisite to
carry out business with foreign customers (Zhu et al.,
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2013). Many times, end consumers’ preferences to
buy green product create significant pressure over
manufacturers to implement environmental practices. Most of these pressures have been found to be
shifted to manufacturers through big retailers like
Wal-Mart, Gap, Tesco, etc.
According to Hoejmose et al. (2012), business to
customer (B2C) sector has faced great pressure for
implementing green practices due to high consumer
pressure, media inspection and quick observability
to stakeholders (Hall, 2000). Bowen (2000) also noticed that firms, having more consumer recognition
and high advertisement spend, have been found to be
exposed the higher level of pressure for environmental accountability as compared to their rivals. Customer's pressure forces organization to integrate environmental practices, which help in increasing the
performance of the firm (Kagan et al., 2003). Hill
(1997) found that environmental pressure migrates
from customer’s end to manufacturer’s end and manufacturer’s end to their suppliers’ ends. In almost
every case customers hold the balance of power unless there is any monopolistic situation.
Market pressure plays a pivotal role in accepting
environmental practices. There are ample examples
in the literature divulging the role of market pressure
for implementing sustainability. For example, environmental friendly textile products, like GOTS certified, OKEO Tex certified and Bluesign certified,
are becoming more popular among the customers
(Wu et al., 2012). Many retailers across the globe are
keeping low carbon products in their retail shelf. For
example, UK based retailer, Tesco, has introduced
carbon label over product packaging in the retail
business. Wal-Mart is creating pressure over its suppliers to reduce the energy consumptions. Many textile and apparel manufacturing companies introduced the code of conduct for their suppliers to manage the social and sustainable issues. For example,
Li & Fung, Levis Strauss, Nike, Adidas, GAP and
many more have introduced different codes of conducts that need to be fulfilled for being a supplier of
these companies. Increasing carbon emission consciousness among customers and consumers create
market pressure significantly.
8.3. Competitive pressure
Competitive pressure plays a pivotal role in greening
or carbon reduction of the global supply chain. According to Krafft (2000), competition can be viewed
as a rivalry among the firms and it takes the shape of
the contest within an existing market and also applicable for potential penetration into a new market.
Competition can be influenced by various factors
such as product price, new production technique, and
the availability of information to consumers pertaining to the products (Krafft, 2000). Competitive pressures are generally created from the interactions of
the aforementioned factors. A couple of researchers
in green supply chain assumed competitive pressure

as the mimetic pressure. Many authors (Blundell et
al., 1995; Nickell, 1996) found competition as a
source of innovation. A competitive pressure can
drive the firm to adopt green practices (Zhu and
Sarkis, 2006). Adoption of pro-environmental practice helps firms to gain a competitive advantage over
its rivals (Wagner, 2005). For example, if a firm introduces a green or low carbon product in the market
with the competitive price then it may create competitive pressure over other existing players. To survive in the market other players have to mimic their
rivals' strategies and should come out with a
comparable sustainable product.
The competitive pressure over a firm depends on the
environmental or carbon reduction strategies
adopted by its competitors. For example, a garment
manufacturer, Levi Strauss, discloses the carbon
footprint of its jeans pant. The voluntary disclosure
of carbon footprint can create extra pressure over its
rivals towards reducing their products' footprints.
The rival firms are obviously assumed to be a low
performer if they fail to disclose the carbon footprints of their products.
8.4. Organizational support
Organizational support plays an import role in the
adoption of green practices. Organizational support
has a different meaning in the context of organization management literature. According to Eisenberger et al. (1986), organizational support is nothing but the employees’ discernments about the extent
an organization cares about their interests and appreciates their contributions. It has been found in the
studies (Eisenberger et al., 1997) that employees
subjected to a higher level of organizational support
are in some extent more interested to refund the positive thoughts and work behaviors to the
organization.
It has been widely accepted that top management
support plays a vital role in the successful implementation of innovative and technological programs and
activities in a firm (Hamel and Prahalad, 1989).
Therefore, if a firm wants to implement green or low
carbon practices then their top management must be
committed to it (Zsidisin and Siferd, 2001). Top
management must communicate the advantages of
implementing environmental practices to their employees, and they should inspire them to take part in
environmental activities (Poksinska et al., 2003).
Carter et al. (1998) argued that not only top management’s, but the middle management role is also very
important to effectively execute the environmental
practices in a supply chain. Christensen and Rasmussen (1998) emphasized employees' participation for
better execution of the environmental system. The
authors argued that people are more willing to follow
environmental procedures if they create those. The
pro-activeness of middle management often helps to
implement green or low carbon practices better in the
supply chain (Bowen et al., 2001). Top management
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commitment effectively motivates the environmental orientation of the firm (Banerjee et al., 2003).
8.5. Green Practices
The green supply chain has drawn considerable attention in recent times. The intention of any green
practice is to reduce the environmental impact,
which in turn may help to exaggerate the performance of the firm. The elements of green practices
are diverse in nature and often varied from research
to research. However, factors like internal environmental management, green purchasing, and ecodesign have been extensively suggested by
researchers to determine green practices (Shukla et
al., 2009). The below section further discusses the
literature relevant to internal environmental management, green purchasing, eco-design, and carbonconstrained operational strategy.
8.5.1. Internal environmental management
Internal environmental management is comprised of
a set of actions, processes, and procedures, which
help to meet the general environmental preservation
goal of a company (Zhu and Sarkis, 2004). Internal
environmental activities are intended to reduce inefficiency through synchronizing engineering, quality,
and marketing departments (Walton et al., 1998).
Activities, for example, ISO 14001 certification,
eco-labeling of product, and environmental audit of
departments often help to establish internal environmental management in the firm (Klassen and Johnson, 2004).
Effective implementation of an environmental management system necessitates the compliance of internal systems and frequent audits of environmental
performance. A third-party verification may be carried out once in every three years for proper implementation of the environmental management system
(Morrow and Rondinelli, 2002). They found that internal environment management can significantly
help firms to reduce the energy consumption and
waste production. As carbon emission reduction is
associated with energy consumption, therefore a
proper internal environmental management strategy
may help to reduce the carbon footprint of the supply
chain.
8.5.2. Green purchasing
Purchasing plays a critical role in achieving the environmental goal as well as reducing the cost of the
supply chain. Green purchasing intends to adopt a set
of policies, actions, and relationships among the supply chain members to deliver the intended environmental performance of the firm. Many researchers
suggested that supplier is a key strategic partner,
who can be a part of various environmental initiatives of the focal firm and also helps the firm to
achieve their environmental goals (Bowen et al.,
2001).
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A higher collaboration with suppliers often helps to
achieve superior environmental performance as well
as fulfilling customers’ environmental desires
(Theyel, 2006). Purchasing has been found as a most
powerful change agent as compared to any other operational practices in the supply chain (Preuss,
2001). Nowadays, the eco-labeling issue has become
the most important factor for green purchasing. For
example, a fabric certified with GOTS can be termed
as sustainable or environmentally friendly.
8.5.3. Eco-design
Eco-design is one of the important aspects of green
practices because on an average 80 percent of the
lifetime cost of a product depends on the design of
the product (Pujari et al., 2003). An efficient product
design has numerous benefits, which many companies have started to realize. It helps to reduce material usage, waste, disposals and recycling fees, which
subsequently help in reducing the overall cost of the
product. Eco-design advocates toward choosing
proper eco-friendly materials that help to minimize
the environmental burdens while manufacturing of
products (Bovea and Gallardo, 2006). The eco-design has huge significance for reducing the carbon
footprint of a global supply chain. The carbon footprint of any material is significantly influenced by
the types of chemicals and process parameters used.
For example, AVITERA SE, a chemical produced
by dye manufacturing company HUNTSMAN, can
significantly help to reduce water as well as the
carbon footprint of the textile material.
8.5.4. Carbon constrained operational strategy
Carbon constrained operational strategy is a new dimension of green practices suggested in this study.
As per Benjaafar et al. (2013), an operational strategy can significantly affect the overall carbon footprint of the supply chain or manufactured product. A
suitable operation strategy can reduce carbon footprint without significantly increasing the overall supply chain-oriented costs. For example, ordering frequency of procurement can significantly increase or
decrease the carbon footprint of a global supply
chain. A bulk order is often assumed as
environmentally friendly but also responsible for
huge inventory cost and emission if the material belongs to perishable categories (Benjaafar et al.,
2013). In the same line, JIT (just in time) procurement may significantly increase the transportation
emission due to the requirement of high replacement
frequency. On the other hand, efficient supplier selection leads to minimization of overall sourcing
footprint. Some authors have advocated for supply
chain network design for minimizing the overall carbon footprint.
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9.

Conclusion

Implementing sustainability is a real challenge
which human being is currently facing. There are
various methods available in the literature that advocate making the system sustainable. Unfortunately, a
single approach may not be sufficient to make the
system sustainable. This paper tries to articulate a
few important issues in the direction of implementing sustainability in the global supply chain. The first
and foremost thing is that the decision maker should
think beyond the boundary of a country to manage
the environmental and social issues. The environmental footprint and social factors should be given
equal importance to the cost factor. The environmental and social elements should not be considered as a
charitable activity; it may be incorporated in the corporate culture as mandatory efforts. The top management of the global supply chain must give more importance to reduce environmental footprint and they
should motivate the middle and lower management
to enforce sustainable practices. It can be also noted
that sustainability implementation cannot succeed
without the active participation of the customers as
well as stakeholders. The firms should put more effort to increase the consciousness of the customers
towards environmental pollution and encourage
them to purchase sustainable products. The sustainable supply chain concept will not survive without
the demand for eco-friendly products in the market.
Therefore, a suitable marketing policy to be taken to
motivate the customers.
The environmental footprint can be reduced by continuous monitoring of the production process, consumption pattern, transportation pattern, and demand
pattern. A mismatch between demand and supply
may lead to unnecessary production as well as misuse of precious resources. The environmental footprint can be reduced by decreasing the speed of the
supply chain or decreasing the agility of the supply
chain. Hence, the human being should act more consciously to implement sustainability. The government should enforce mandatory environmental footprint disclosure policy over the company to operate
in the market. To make the global supply chain sustainable every element must work in a synchronized
manner. The limitation of the current study is that it
has predominately given more emphasis to the environmental and social factors. The issues like water
footprint and reverse logistics may also come under
the umbrella of sustainable development. Therefore,
future research may be conducted by addressing the
aforementioned factors.
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Abstract
Striving for sustainable development of society and economy is a concept that for decades has been the subject of
scientific inquiry. Additionally, the sustainable development concept is based on three main and overlapping pillars (social, economic and environmental). Maintaining balance between them is only way to achieve at least
acceptable effects of sustainable development. Analyses in this field have focused on identification of boosters
and inhibitors of sustainable development. Taking into consideration this context in our paper, the analyses were
devoted to identifying whether a smaller gender gap level (e.g. incentives, political engagement, and education)
aligns with higher results in obtaining sustainable development goals. Three hypotheses were formulated that state
that mitigating the gender gap supports the social, economic and environmental pillars of sustainable development.
Indeed, the results of our study show that in particular, a smaller gender gap related to educational attainment and
political empowerment of females is connected positively with higher levels of sustainable development of the
three pillars in specific countries. The final conclusion is that diminishment of inequality between females and
males supports harmonious and sustainable development of societies in social, economic and environmental dimensions.
Key words: sustainable development, pillars of sustainable development, gender gap

Streszczenie
Dążenie do zrównoważonego rozwoju społeczeństwa i gospodarki jest ideą, która od dekad stanowi przedmiot
zainteresowania badaczy. Jej podstawę stanowią trzy główne, zintegrowane filary (społeczny, ekonomiczny oraz
odnoszący się do środowiska naturalnego). Wskazuje się, że zachowanie równowagi pomiędzy nimi wydaje się
być sposobem na uzyskanie co najmniej zadowalających efektów długoterminowego rozwoju społeczno-ekonomicznego. Do szczególnie ważnych aspektów badawczych w tym obszarze zalicza się analizy, których celem jest
zarówno identyfikacja czynników sprzyjających, jak i przeciwdziałających zrównoważonemu rozwojowi. Podobne wątki poruszone zostały w prezentowanym artykule. Jego celem głównym było ustalenie, czy mniejszy
poziom dysproporcji pomiędzy kobietami i mężczyznami (gender gap – np. pod względem dochodów, zaangażowania politycznego, wykształcenia itp.) posiada dodatnie związki z miernikami zrównoważonego rozwoju. Postawione zostały trzy hipotezy badawcze, zgodnie z którymi zmniejszanie gender gap wykazuje pozytywny wpływ
na społeczny, ekonomiczny oraz środowiskowy aspekt zrównoważonego rozwoju. Szczegółowe wyniki pokazały,
że zmniejszanie luki związanej z poziomem edukacji kobiet i mężczyzn, jak również włączanie kobiet w procesy
i decyzje polityczne, w bezpośredni lub pośredni sposób przekłada się na wyższy poziom zrównoważonego rozwoju społeczeństw w jego trzech wymiarach. Konkludując, stwierdzić można z pełną odpowiedzialnością, że
zmniejszanie dysproporcji pomiędzy przedstawicielkami płci żeńskiej i męskiej sprzyja harmonijnemu i zrównoważonemu rozwojowi społeczeństwa w wymiarze społecznym, ekonomicznym oraz środowiskowym.
Słowa kluczowe: zrównoważony rozwój, filary zrównoważonego rozwoju, gender gap
a
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Introduction
The concept of sustainable development combines
growing concerns about a range of environmental
(ecological) and social and economic issues. This vision was reported for the first time in Our Common
Future. The Report of the World Commission on Environment and Development in 1987, presented by
the former Norwegian Prime Minister, who headed
the World Commission on Environment and Development and who is female. The report recognises
that civilization has reached a level of well-being
that can be sustained if it is managed consciously. It
assumes a properly shaped relationship between economic growth, care for the environment and quality
of life (WCED, 1987). This brought together environmental and socio-economic questions and recognised development in a much broader sense that
means qualitative, rather than quantitative, improvements (Giddings et al., 2002). Studies indicate that it
is not possible to solve contemporary environmental
problems only by technical means, with no account
being taken of the social or economic aspects. Thus,
three generally recognised dimensions of sustainable
development have been identified: ecological1, social and economic (Pawłowski, 2008). This concept
is diffusing through many areas of people’s lives
(Domańska et al., 2018).
Sustainable development indicators are scientific
constructs that identify various dimensions underlying the concept (Boulanger, 2008). All over the
world, stakeholders are undertaking an effort to present in a consistent way the achievements of sustainable development of particular countries. Three general reports seem to be most feasible. The SDG Index
shows an overview of countries’ performance on the
17 Sustainable Development Goals set by the United
Nations General Assembly in 2015 as a part of Resolution 70/1 Transforming Our World: The 2030
Agenda for Sustainable Development (2015). These
goals are presented in a yearly report prepared jointly
by the Bertelsmann Stiftung and the Sustainable Development Solutions Network. Another sustainability
measure is the Happy Planet Index from the New
Economics Foundation, which reveals how well nations are doing at achieving long, happy, sustainable
lives for their people. It is based on a ratio of a country’s well-being measurements such as life expectancy, equality and satisfaction, divided by the country's ecological footprint (Jeffrey et al., 2016). Third
is the Better Life Index, which compares well-being
across countries based on 11 topics that the OECD
has identified as essential in terms of material living
conditions and quality of life (Mizobuchi, 2014).
There are many different interpretations of sustainable development. We can distinguish two extreme
approaches represented by ecocentrics who connect

1

Often instead of ecological, the notion of environmental
is adopted.

the environment with the socio-economic point of
view, tending towards social and economic equality,
while technocentrists are more likely to support the
economic and political status quo (O’Riordan,
1989). Those who take a reform approach recognise
that government has a key role in moving towards
sustainable development while accepting that there
are problems within societies. This view has a strong
commitment to social equity and access to livelihood, good health, resources, economic and political
decision-making (Hopwood, 2005). Some research
projects connected with sustainable development
share many common features, including social indicators such as health, household wealth, knowledge,
peace and order and gender equity (Rydzewski,
2018).
Thus, gender inequality is an important component
that has a significant effect on sustainable development. The SDG Index measures it using four indicators (see Table 1): unmet demand for contraception,
female-to-male mean years of schooling of population age 25-plus, female-to-male labour force participation rate and seats held by women in national parliaments. The problem of gender inequality is much
more widely described in the Global Gender Gap
Report, published since 2006 by the World Economic Forum. The report includes a comparison of
the countries' results in women's disadvantages compared to men, but it does not measure equality in a
strict way, using a calculated gender gap index. It
presents the gap between women and men in four
key areas: economic participation and opportunity,
educational attainment, health and survival and political empowerment. It assesses countries on how
well they are dividing their resources and opportunities among their male and female populations, regardless of the overall levels of these resources and
opportunities (The Global Gender Gap Report,
2017).
Many studies indicate that gender inequalities are the
reason for slowing down sustainable development
through extracting high economic costs and leading
to social inequities and environmental degradation
around the world. Moreover, some scientists argue
that the gender gap is destroying many sustainable
social structures and increasing poverty (Mies &
Shiva, 1993). Hence, it is important to investigate
whether gender equity is the missing link of sustainable development (Stevens, 2010). Thus, in our research, we focus on gender gap problems that affect
all three pillars of sustainability.
Economic Pillar
The relevance of gender as a macroeconomic variable has been recently the subject of academic research. Whether gender inequality has an impact on
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economy has been investigated (Gutierrez, 2003).
Some analysis shows that female educational attainment has a positive effect on economic growth (Benavot, 1989; Hill & King, 1995). GDP growth is
slowed by gender wage inequality (Seguino, 2000).
Moreover, a World Bank study shows that government strategies that focus on development assistance
for women and poverty reduction lead to faster economic growth than gender neutral approaches (Gender Equality…, 2009). A study conducted from a micro-prospect provides additional evidence in this
area. For example, research in behavioural psychology shows that men and women exhibit positive
leadership behaviours with different frequencies.
Typically, female leaders use those behaviours more
often than their male counterparts. That is why
women as leaders improve companies’ organizational performance in such areas as vision, motivation, accountability, leadership, work environment
and values (Eagly et al., 2003; Eagly & JohannesenSchmidt, 2001). Nevertheless, in 2017, in the G20
countries, women accounted for only on average
17% of corporate board members and 12% of executive committee members of the top 50 listed companies (Women Matter …, 2017). Additionally, in
family businesses, women are rarely preferred as
successors, and they are excluded from succession
not only for social and cultural reasons, but also due
to stereotypes and discrimination (Zajkowski, 2018).
Social Pillar
Economic growth, without taking into account basic
social issues such as health, household wealth, education and knowledge, peace and order, household
equity and gender equity cannot be called fully sustainable (Rydzewski, 2018). Economic development
should depend to a large extent on governance policy, which must also focus on social factors.
Women more than men show greater willingness to
engage in social actions on behalf of their own. Some
research identifies no differences among gender in
general social activist orientation on non-specific issues (Corning & Myers, 2002).
However, alternative research shows that women
support the social development of their families and
their entourage more compared to men. It turns out
that women invest a significant part of their earnings
in the education and health of their children. What is
more, they devote a larger percentage of resources to
the development of the family and society than men
do (Booth, 2011). Moreover, the study conducted by
Inter-Parliamentary Union shows that women in parliament pay more attention than men to social welfare and environmental issues as a general concept
(Women in Parliament …, 2017). The presence of
women in politics broadens the debates on problems
of socio-economic development and expands the
number of topics discussed publically that are particularly important for women, including raising
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awareness of discrimination based on gender, social
policy, health care, including maternal health, and
care for dependent persons, including children and
the elderly. Additionally, a World Bank report argued that a strong relationship exists between relatively high levels of female involvement in public
life and low levels of government corruption (Engendering Development …, 2001).
Environmental Pillar
The concept that draws attention to the special affinity between women and the environment is ecofeminism (Gaard & Gruen, 2005). The problem of the
contemporary world that is dominated by men is the
treatment of women and nature as unproductive elements. Natural links between women and the environment are not properly used. Meanwhile, OECD
research on household behaviour finds that women
more often than men buy recyclable, eco-labelled
and energy-efficient products (Gender and Sustainable …, 2008). Women also strongly believe that individual actions can affect the environment. For this
reason, they are more likely to take action to protect
the environment. For example, they recycle more often than men and consider clean energy important in
their purchasing decisions. Other studies show that
women spend more time than men looking for information on sustainable consumption. They are willing
to pay more for sustainable products and more often
purchase green foods (Stevens, 2010). According to
SustainLabour, women are excluded from the green
economy because of gender discrimination. Women
need to be employed in non-traditional jobs, trained
in more sophisticated skills, ensured equal remuneration and high labour standards (Green Jobs …,
2009), engaged in politics activities and supported in
their educational opportunities. One of the goals of
sustainable development is gender equality. Based
on previous findings, it is the first to suggest that to
make proper economic, social and environmental
contributions to sustainable development, women
have to be more intensively included not only in various pro-environmental issues, but also in whole aspects of the general idea.
The aim of the paper is to verify whether diminishment of the gender gap has a positive impact on sustainable development of specific countries. Three
hypotheses were formulated.
H1: Mitigating the gender gap supports sustainable
development within the scope of the economic pillar.
H2: Mitigating the gender gap supports sustainable
development within the scope of the social pillar.
H2: Mitigating the gender gap supports sustainable
development within the scope of the environmental
pillar.
Verification of the hypotheses was conducted using
the methodology described.
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Table 1. Sustainable Development Goals, Source: https://www.un.org/sustainabledevelopment/sustainable-developmentgoals/ (6.11.2018)
No SD Goal (subindices)
1

2

3

4

5

6

7

8

9

10

11

Indicators used to calculate particular goal
Poverty headcount ratio at $1.90/day (% population)
No Poverty (Y1)
Projected poverty headcount ratio at $1.90/day in 2030 (% population)
Prevalence of undernourishment (% population)
Prevalence of stunting (low height-for-age) in children under 5 years of age (%)
Prevalence of wasting in children under 5 years of age (%)
Zero Hunger (Y2)
Prevalence of obesity, BMI ≥ 30 (% adult population)
Cereal yield (t/ha)
Sustainable Nitrogen Management Index
Maternal mortality rate (per 100,000 live births)
Neonatal mortality rate (per 1,000 live births) Mortality rate, under-5 (per 1,000 live
births) Incidence of tuberculosis (per 100,000 population)
HIV prevalence (per 1,000)
Age-standardised death rate due to cardiovascular disease, cancer, diabetes, and chronic
respiratory disease in populations
age 30-70 years (per 100,000 population)
Good Health and
Age-standardised death rate attributable to household air pollution and ambient air polWell-Being (Y3)
lution (per 100,000 population)
Traffic deaths rate (per 100,000 population) Healthy Life Expectancy at birth (years)
Adolescent fertility rate (births per 1,000 women ages 15-19)
Births attended by skilled health personnel (%)
Surviving infants who received 2 WHO-recommended vaccines (%)
Universal Health Coverage Tracer Index (0-100)
Subjective Wellbeing (average ladder score, 0-10)
Net primary enrolment rate (%)
Quality Education (Y4)
Mean years of schooling
Literacy rate of 15-24 year olds, both sexes (%)
Unmet demand for contraception, estimated (% women married or in union, ages 15-49)
Female to male mean years of schooling of population age 25 + (%)
Gender Equality (Y5)
Female to male labour force participation rate (%)
Seats held by women in national parliaments (%)
High-income countries: population using safely managed water services (%)
Other countries: population using at least basic drinking water services (%)
Clean Water and Sanitation High-income countries: population using safely managed sanitation services (%)
(Y6)
Other countries: population using at least basic sanitation services (%)
Freshwater withdrawal as % total renewable water resources
Imported groundwater depletion (m3/year/capita)
Access to electricity (% population)
Affordable and Clean
Access to clean fuels & technology for cooking (% population)
Energy (Y7)
CO2 emissions from fuel combustion / electricity output (MtCO2/TWh)
Adjusted GDP Growth (%)
Slavery score (0-100)
Decent Work and EcoAdults (15 years +) with an account at a bank or other financial institution or with a monomic Growth (Y8)
bile-money-service provider (%)
Unemployment rate (% total labour force)
Proportion of the population using the internet (%)
Mobile broadband subscriptions (per 100 inhabitants)
Quality of overall infrastructure (1= extremely underdeveloped; 7= extensive and efficient by international standards)
Industry, Innovation and
Logistics performance index: Quality of trade and transport-related infrastructure
Infrastructure (Y9)
(1=low to 5=high)
The Times Higher Education Universities Ranking, Average score of top 3
universities (0-100)
Number of scientific and technical journal articles (per 1,000 population)
Research and development expenditure (% GDP)
Reduced Inequalities (Y10) Gini Coefficient adjusted for top income (1-100)

Sustainable Cities and
Communities (Y11)

Annual mean concentration of particulate matter of less than 2.5 microns
of diameter (PM2.5) in urban areas (μg/m3)
Improved water source, piped (% urban population with access)
Satisfaction with public transport (%)
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No SD Goal (subindices)

12

Responsible Consumption
and Production (Y12)

13

Climate Action (Y13)

14

Life Below Water (Y14)

15

Life on Land (Y15)

16

Peace, Justice and Strong
Institutions (Y16)

17

Partnerships for the Goals
(Y17)
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Indicators used to calculate particular goal
Municipal Solid Waste (kg/day/capita)
E-wast16e generated (kg/capita)
Anthropogenic wastewater that receives treatment (%)
Production-based SO2 emissions (kg/capita)
Net imported SO2 emissions (kg/capita) Reactive nitrogen production footprint (kg/capita)
Net imported emissions of reactive nitrogen (kg/capita)
Energy-related CO2 emissions per capita (tCO2/capita)
Imported CO2 emissions, technology-adjusted (tCO2/capita)
Climate Change Vulnerability Index
CO2 emissions embodied in fossil fuel exports (kg/capita)
Mean area that is protected in marine sites important to biodiversity (%)
Ocean Health Index-Biodiversity (0-100)
Ocean Health Index-Clean Waters (0-100)
Ocean Health Index-Fisheries (0-100)
Fish Stocks overexploited or collapsed by EEZ (%)
Fish caught by trawling (%)
Mean area that is protected in terrestrial sites important to biodiversity (%)
Mean area that is protected in freshwater sites important to biodiversity (%)
Red List Index of species survival (0-1)
Annual change in forest area (%)
Imported biodiversity threats (threats per million population)
Homicides (per 100,000 population)
Prison population (per 100,000 population)
Population who feel safe walking alone at night in the city or area where they live (%)
Government Efficiency (1-7)
Property Rights (1-7)
Children under 5 years of age whose births have been registered with a civil authority
(%)
Corruption Perception Index (0-100)
Children 5–14 years old involved in child labour (%)
Transfers of major conventional weapons (exports) (constant 1990 US$ million per
100,000 population)
Government Health and Education spending (% GDP)
High-income and all OECD DAC countries: International concessional public finance,
including official development assistance (% GNI)
Other countries: Tax revenue (% GDP)
Tax Haven Score (best 0-5 worst)

Table 2. Components of gender gap, source: The Global Gender Gap Report 2017, p. 4, https://www.weforum.org/reports/the-global-gender-gap-report-2017 (5.11.2018)
Gender gap areas (indicators)
Economic Participation and
Opportunity (X1)

Educational Attainment (X2)

Health and Survival (X3)
Political Empowerment (X4)

Detailed ratios
Ratio: female labour force participation over male value
Wage equality between women and men for similar work (survey data, normalized on a 0-to-1 scale)
Ratio: female estimated earned income over male value
Ratio: female legislators, senior officials and managers over male value
Ratio: female professional and technical workers over male value
Ratio: female literacy rate over male value
Ratio: female net primary enrolment rate over male value
Ratio: female net secondary enrolment rate over male value
Ratio: female gross tertiary enrolment ratio over male value
Sex ratio at birth (converted to female-over-male ratio)
Ratio: female healthy life expectancy over male value
Ratio: females with seats in parliament over male value
Ratio: females at ministerial level over male value
Ratio: number of years with a female head of state (last 50 years) over male value

Methodology and Indicators
We based our study on two sets of data. Firstly, we
adopted figures that reflect sustainable development
levels of specific countries from the SDG Index and
Dashboards Report 2017, Implementing the Goals of
Global Responsibilities. We extracted the second set
of figures from The Global Gender Gap Report

2017. From both reports, we used only cumulating
figures that describe general aspects of the phenomena even though dozens of detailed aspects of both
sustainable development and gender gap were presented in these documents. In working with the first
report, we took into account that in 2015, countries
adopted the 2030 Agenda for Sustainable Development with 17 Sustainable Development Goals. Table
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1 shows these goals with indicators that were used to
assess the level of realization of particular goals in
countries all over the world.
To conduct comparison analyses between countries
based on across sub-indices, each variable was rescaled from 0 to 100 by a usage unitarisation method,
with 0 denoting worst performance and 100 denoting
the optimum. All 17 sub-indices in our analyses are
independent variables (Ys). Furthermore, we divided
them in three groups that align with the three main
pillars of sustainable development (economic, social
and environmental). The economic pillar of sustainable development encompasses goals (sub-indices)
1, 8, 9, and 10; the social pillar, goals 2, 3, 4, 5, 11,
16, and 17; and the environmental pillar, goals 6, 7,
12, 13, 14, and 15. Deeper analyses showed that variable 5 includes gender equality as an component of
sustainable development. Hence, we excluded it
from further analyses because it is pointless to estimate a model in which both dependent and independent variables represent the same kind of phenomenon. Further consideration and confirmations
of hypotheses were conducted in accordance with
this division.
The second set of data was drawn from The Global
Gender Gap Report, which is an insight tool published annually by the World Economic Forum that
contains a range of unique contextual data related to
four general aspects of a differentiation (or rather,
inequality) between men and women. There are four
main areas:
1) economic participation and opportunity,
2) educational attainment,
3) health and survival, and
4) political empowerment.
On the one hand, some areas are components of the
general Global Gender Gap Index, a single index that
describes the gender gap in particular countries, as
mentioned previously. On the other hand, each consists of detailed ratios, presented in Table 2.
All ratios were calculated so that higher values reflect lower levels of inequality between women and
men. For instance, in some countries, 35% of women
and 65% of men occupy ministerial positions, so the
value is 35/65=0,54 (54 in scale 0-100), but if the
relevant figures are 45% and 55%, respectively, then
the value is 45/55=0,82 (82 in scale 0-100). Additionally, the four indicators (areas) were calculated
by use of weights presented in the quoted report (p.
6). Nonetheless, a general prerequisite of The Global
Gender Gap Report was that higher values of indicators and ultimately higher values of the general
Global Gender Gap Index represent lower inequality
among genders in the country in question. This four
indicators were adopted in our research and models
as independent variables (Xs).

Additionally, two controls variable were used in
models and calculations, GDP per capita PPP in
2016 (X5) and population in 2017 (X6).
Elaborating upon the methodology for this research,
we have identified four prerequisites.
1. For the ultimate dataset, we have taken only
those countries for which relevant data exist in
both reports. Ultimately, we calculate correlations (Appendix 1) and linear regression models (Appendices 2, 3 and 4) based on data from
137 countries.
2. We decided to conduct double verification of
statistically significant relations among variables using linear regression models (Arbia,
2014; Banerjee et al., 2004; Fotheringham et
al., 2002) and Pearson’s correlation coefficients (R) (Joseph & Nicewander, 1988;
Cowan, 1998). Conclusions are based only on
relations in both directions of influence (based
on linear regression models). The directions of
interrelations were the same and confirmed
doubly2.
3. We excluded from analysis all relations that
were confirmed statistically only by one procedure (models or correlations) as well as interrelations that were not confirmed statistically at
all.
4. To assess a power correlation, we followed the
proposal of Taylor (1990), where if the correlation coefficient (absolute value) is lower than
0.35, the power of the correlation is considered
low or weak; if it is 0.36 to 0.67, the power is
modest or moderated; and if it is 0.68 to 1.00,
the power is strong or high. Additionally,
within the third interval, a very high correlation
was indicated if R exceeds 0.90.
These prerequisites were the starting point for the
analyses.

2

of variables. If a value of a correlation coefficient included
the interval (0,1), a positive correlation and was statistical
significant, we analysed and interpreted the relation between x1 and y1.

If a coefficient besides x1 in the linear regression model
was positive (e.g. y1=12x1) and statistically significant,
meaning that the relation between x1 and y1 was positive,
we checked Pearson’s correlation coefficient for this pair

Results
Economic Pillar of Sustainable Development versus Gender Gap
The first group of regression models is connected
with goals that support the economic pillar of sustainable development. As supports for this pillar, we
chose four specific goals: No Poverty (Y1), Decent
Work and Economic Growth (Y8), Industry, Innovation and Infrastructure (Y9), and Reduced Inequalities (Y10). For the model that describes the first goal,
we discover that women's Educational Attainment
(X2) is positively related to achieving low poverty
level (Y1) (with the regression model, if X2 grows by
1%, it is expected that Y1 grows by 1,48%). The
Pearson's coefficient (R) equals 0,56, which means
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that the correlation between both variables is on the
modest level. In the second model, two indicators,
Educational Attainment (X2) and Economic Participation and Opportunity (X1), are examined as positively related to the Decent Work and Economic
Growth (Y8) goal (with the regression model, if X2
grows by 1%, it is expected that Y8 grows by 0,61%,
and if X1 grows by 1%, Y8 grows by 0,42%). Again,
both variables correlate modestly with the goal performance (Pearson’s R for X 2 is 0,49 and for X1 0,36). In the third model, we revealed that these
goals connected with Innovation and Infrastructure
(Y9) can be supported by strengthening areas that
make up Educational Attainment (X2) and Political
Empowerment indicators (if X2 grows by 1%, it is
expected that Y9 grows by 0,77%, and if X4 grows
by 1%, then Y9 grows by 0,22%). Again, the Educational Attainment indicator correlates with the goal
performance moderately (Pearson’s R=0,51). We
also found that despite the fact that the Political Empowerment indicator is a statistically significant variable in this model, the correlation level with the goal
performance should be interpreted as rather low
(Pearson’s R=0,31). In the fourth model, which describes the performance on the Reduced Inequality
goal (Y10), we discover only one positive relation
with the Political Empowerment indicator (if X4
grows by 1%, it is expected that Y10 grows by 0,3%).
However, the strength of the correlation is rather
low.
Social Pillar of Sustainable Development versus
Gender Gap
To confirm our second hypothesis positing the supportive role of mitigating gender gap in enhancing
the social pillar of sustainable development, we decided to show the relations between gender gap indicators and sustainable development goals such as
Zero Hunger (Y2), Good Health and Well-being
(Y3), Quality Education (Y4), Sustainable Cities and
Communities (Y11), Peace, Justice and Strong Institutions (Y16) and Partnerships for the Goals (Y17). In
the first model, we reveal that the Zero Hunger goal
(Y2) realization can be supported by boosting Economic Participation and Opportunity (X1) and Educational Attainment (X2) indicators (if X1 grows by
1%, it is expected that Y2 grows by 0,19%, and if X2
grows by 1%, it is expected that Y2 grows by 0,61%).
The first correlates with the goal weakly (X1, Pearson’s R=0,22) and the latter moderately (X2, Pearson’s R=0,53). For the next model, we discovered
that better realization of the Good Health and WellBeing goal (Y3) is positively related with the higher
Educational Attainment (X2) and Political Empowerment (X4) indicators (if X2 grows by 1%, it is expected that Y3 grows by 1,39%, and if x4 grows by
1%, it is expected that Y3 grows by 0,11%). Educational Attainment is strongly correlated with the goal
performance (Pearson’s R=0,74), whereas Political

135

Empowerment is correlated only weakly (Pearson’s
R=0,24). In the next model, we found the positive
relation between obtaining Quality Education (Y4)
and high level of Educational Attainment (X2) indicator (if X2 grows by 1%, it is expected that Y2 grows
by 2,15%). Correlation between Educational Attainment (X2) and this goal is one of the highest (Pearson’s R=0,84). In the next model, in which we examine the relations between gender gap indicators
and the Sustainable Cities and Communities goal
(Y11), we found that two indicators are positively related (if X1 grows by 1%, it is expected that Y11
grows by 0,32%, and if X2 grows by 1%, it is expected that Y11 grows by 1,02%). Economic Participation and Opportunity (X1) and Educational Attainment (X2) correlate with this goal moderately (Pearson’s R=0,36 and 0,62, respectively). The higher
performance of the Peace, Justice and Strong Institutions goal (Y16) can be explained with growing values of Educational Attainment (X2) and Political
Empowerment (X4) indicators (if X2 grows by 1%, it
is expected that Y16 grows by 0,37%, and if X4 grows
by 1%, it is expected that Y16 grows by 0,15%). The
Educational Attainment indicator correlates with the
goal performance moderately (Pearson’s R=0,43),
and the Political Empowerment indicator correlates
only weakly (Pearson's R=0,26). Furthermore, in this
model, we found one surprising result—the Health
and Survival (X3) indicator does not support obtaining this goal as the statistically significant relation is
negative. Nevertheless, it correlates with Y16 on a rather weak level (Pearson’s R=-0,19). The last goal,
Partnerships for the Goals (Y17), is explained only by
the Political Empowerment indicator (if X4 grows by
1%, it is expected that Y17 grows by 0,22%), but it
correlates with the goal performance only weakly
(Pearson’s R=0,18).
Environmental Pillar of Sustainable Development versus Gender Gap
To test our third hypothesis connecting the supportive role of reducing the gender gap with enhancing
the ecological pillar of sustainable development, we
examined relations between gender gap indicators
and sustainable development goals such as Clean
Water and Sanitation (Y6), Affordable and Clean Energy (Y7), Responsible Consumption and Production
(Y12), Climate Action (Y13), Life Below Water (Y14),
and Life on Land (Y15). The most vital relation was
found for the Clean Water and Sanitation goal (Y 6),
the performance of which can be supported by boosting the Economic Participation and Opportunity
(X1), Educational Attainment (X2), and Political Empowerment (X4) indicators (if X1 grows by 1%, it is
expected that Y6 grows by 0,48%; if X2 grows by
1%, it is expected that Y6 grows by 0,95%; and if X4
grows by 1%, Y6 grows by 0,15%). The first two correlate with the goal performance on the moderate
level (for X1, Pearson’s R=0,44, for X2, R=0,47), and
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the third is little bit weaker (for X4, R=0,32). In the
model that describes Affordable and Clean Energy
goal performance (Y7), we found only one indicator
to be statistically significant – Educational Attainment (X2) (if X2 grows by 1%, it is expected that Y7
grows by 2,27%). It correlates strongly with the dependent variable (Pearson’s R=0,69). The surprising
result was found for Responsible Consumption and
Production goal (Y12). The relation between Educational Attainment (X2) and the goal realization level
is negative (if X2 grows by 1%, it is expected that Y12
decreases by 0,16%). Correlation between those two
variables is on the moderate level (R=-0,42). For the
Climate Action goal (Y13), only the Political Empowerment (X4) indicator is statistically significant,
but we do not find a statistically significant correlation between them. We also do not find any significant relations between gender gap indicators and the
Life on Land goal (Y15). Nevertheless, the model
dedicated to the Life Below Water goal (Y14) revealed that boosting the Political Empowerment indicator can lead to its better performance (if X1
grows by 1%, it is expected that Y14 grows by
0,01%). However, the correlation between those two
variables was rather low (Pearson’s R=0,18).
Discussion and Conclusions
Economic Pillar
The economic pillar of sustainable development in
our research encompasses four sub-indices: no poverty; decent work and economic growth; industry, innovation and infrastructure and reduced inequalities.
Mitigating the gender gap in educational aspects and
political engagement is not only positively correlated
with economic development, but also can be recognised as a crucially supportive factor for this pillar.
Therefore, we recommend that mitigating of the educational and political (political engagement) gender
gap aligns with sustainable development success of
particular countries in the economic pillar. This finding confirms Hypothesis 1. As pointed out previously, female educational attainment has a positive
effect on economic growth, but additionally, inclusion of women’s voices in politics broadens the diversity of viewpoints, experiences, interests, and expertise brought into parliamentary debates (Philips,
1995; Mansbridge, 1999). Other evidence suggests that a higher number of women in elected office leads to higher economic advantages (Annan,
2008) and can raise productivity, improve outcomes
for children, make institutions more representative,
and advance development prospects (World Development Report, 2012). This reason seems to be sufficient to undertake actions focused on mitigating aspects of the gender gap.
On the other hand, we expect to find that diminishment of inequality between females and males in
economic participation and opportunity should be

strongly correlated and should influence the economic pillar of sustainable development. However,
only in one case (the linear regression model) was
this relation significant and confirmed by Pearson’s
correlation coefficient. Without more profound studies, the question of why economic participation of
females does not correlate with the economic pillar
of sustainable development is difficult to answer.
Social pillar
The social pillar was represented by the variables
zero hunger, good health and well-being, quality education, sustainable cities and communities, peace,
justice and strong institutions, and partnerships for
the goals.
Taking into considerations these components, we
confirmed that mitigation of the gender gap can support many of its dimensions. On the basis of our findings, we can accept Hypothesis 2. Again, the most
vital element of the gender gap that has the biggest
meaning for social aspects of sustainable development is women's educational attainment. Better educated women are more aware of social problems and,
thanks to their beliefs about the potential consequences of social matters, are more likely to act.
Women's educational level also impacts their political engagement. The better educated and socially
aware women are, the better they can transfer their
engagement to the regulatory level. This trend is visible in the literature. As mentioned, the presence of
women in politics broadens the debates on problems
of socio-economic development and supports creating policies focused on social welfare and environmental issues. In our research, we also discover that
political empowerment of women is in many cases
positively related to achieving the social goals of
sustainable development. However, the gender gap
dimensions connected with health and survival do
not support Hypothesis 2. This finding, being unexpected, needs further study to identify detailed reasons for the negative interrelation. Such a study goes
beyond the scope of this paper.
Environmental Pillar
The environmental pillar of sustainable development
encompasses the goals of clean water and sanitation,
affordable and clean energy, responsible consumption and production, climate action, life below water
and life on land. Different pro-environmental purposes can be better achieved by regulatory bodies
than by individuals or groups of people because they
require implementation of various kinds of regional
and international regulations. Therefore, alleviating
the gender gap can indirectly impact these aspects.
That is probably also why higher educational involvement of females and their engagement and empowerment in politics as well economic issues cor-
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relate positively with the environmental pillar of sustainable development. It should be not ignored that
the group Green Entrepreneurship Leaders includes
such countries as Luxembourg, Finland, Ireland,
Denmark and Netherlands (Domańska et al., 2018).
Simultaneously, these countries represent relatively
high levels of economic development and narrow
gender gaps. Due to this fact, they are more able, e.g.
to provide clean water for their citizens, to build renewable energy plants, and furthermore to educate
their citizens pro-ecologically. This whole bundle of
circumstances is likely to moderate indirectly the
positive connection between gender gap mitigation
and environmental issues. Taking into account this
consideration, Hypothesis 3 can be confirmed partly
because of the indirect interrelations between gender
inequality and environmental issues.
To note a complexity in our analyses, it has to be
mentioned that in one case, the relation appeared to
be reversed. The model showed that educational attainment affects negatively goal 6, responsible consumption and production. On the basis of available
data and without further study, the question of this
negative relation remains unanswered. On the other
hand, it opens up a new field for more profound research in the future.
Despite some controversial observations, the final
conclusion can be drawn that diminishing inequality
between females and males supports all aspects of
harmonious and sustainable development of societies.
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a
Appendix 2. Linear regression model related to economic
pillar of sustainable development, source: own study

Appendix 3. Linear regression model related to social pillar of sustainable development, source: own study

No Poverty (Y1)
Variables
B
t
p
Constant
234,441
1,446 0,150
IV
Economic Participation and
-0,325
-2,567 0,011
Opportunity (X1)
Educational Attainment (X2)
1,485
6,929 0,000
Health and Survival (X3)
-2,868
-1,713 0,089
Political Empowerment (X4)
0,035
0,315 0,753
Controls
GDP per capita PPP in 2016
0,000
2,790 0,006
(X5)
Population in 2017 (X6)
0,469
0,492 0,623
R = 0.643; R Square = 0.413; Adjusted R Square = 0.386; F =
15.239; N= 137

Zero Hunger (Y2)
Variables
B
t
p
Constant
72,415
0,806 0,421
IV
Economic Participation and
0,193
2,749 0,007
Opportunity (X1)
Educational Attainment (X2)
0,606
5,103 0,000
Health and Survival (X3)
-1,092
-1,177 0,241
Political Empowerment (X4)
0,065
1,069 0,287
Controls
GDP per capita PPP in 2016
0,000
7,151 0,000
(X5)
Population in 2017 (X6)
0,741
1,405 0,163
R = 0.726; R Square = 0.526; Adjusted R Square = 0.505; F =
24.089; N= 137

Decent Work and Economic Growth (Y8)
Variables
B
t
P
Constant
130,781 1,275
0,205
IV
Economic Participation and
0,422 5,260
0,000
Opportunity (X1)
Educational Attainment (X2)
0,613 4,517
0,000
Health and Survival (X3)
-1,840 -1,737
0,085
Political Empowerment (X4)
0,115 1,643
0,103
Controls
GDP per capita PPP in 2016
0,000 7,704
0,000
(X5)
Population in 2017 (X6)
1,197 1,986
0,049
R = 0.759; R Square = 0.576; Adjusted R Square = 0.557; F
= 29.466; N= 137

Good Health and Well-Being (Y3)
Variables
B
t
p
Constant
72,511 0,767
0,445
IV
Economic Participation and
-0,089 -1,203
0,231
Opportunity (X1)
Educational Attainment (X2)
1,398 11,180
0,000
Health and Survival (X3)
-1,334 -1,366
0,174
Political Empowerment (X4)
0,114 1,765
0,080
Controls
GDP per capita PPP in 2016
0,000 8,729
0,000
(X5)
Population in 2017 (X6)
-0,443 -0,798
0,426
R = 0.858; R Square = 0.736; Adjusted R Square = 0.724; F
= 60.462; N= 137

Industry, Innovation and Infrastructure (Y9)
Variables
B
t
p
Constant
110,233
0,912 0,363
IV
Economic Participation and
0,171
1,813 0,072
Opportunity (X1)
Educational Attainment (X2)
0,778
4,874 0,000
Health and Survival (X3)
-2,255
-1,808 0,073
Political Empowerment (X4)
0,221
2,689 0,008
Controls
GDP per capita PPP in 2016
0,001
14,894 0,000
(X5)
Population in 2017 (X6)
2,503
3,527 0,001
R = 0.867; R Square = 0.752; Adjusted R Square = 0.740; F =
65.653; N= 137

Quality Education (Y4)
Variables
B
t
p
Constant
-112,252
-1,092 0,277
IV
Economic Participation and
0,145
1,806 0,073
Opportunity (X1)
Educational Attainment (X2)
2,154
15,857 0,000
Health and Survival (X3)
-0,507
-0,478 0,634
Political Empowerment (X4)
0,016
0,231 0,818
Controls
GDP per capita PPP in 2016
0,000
5,518 0,000
(X5)
Population in 2017 (X6)
0,888
1,471 0,144
R = 0.878; R Square = 0.771; Adjusted R Square = 0.761; F =
73.038; N= 137

Reduced Inequalities (Y10)
B
t
531,963 2,497

p
0,014

Constant
IV
Economic Participation and
0,058 0,346
0,730
Opportunity (X1)
Educational Attainment (X2)
-0,545 -1,935
0,055
Health and Survival (X3)
-4,285 -1,947
0,054
Political Empowerment (X4)
0,299 2,059
0,041
Controls
GDP per capita PPP in 2016
0,000 4,644
0,000
(X5)
Population in 2017 (X6)
-1,442 -1,152
0,252
R = 0.472; R Square = 0.223; Adjusted R Square = 0.187; F
= 6.212; N= 137

Sustainable Cities and Communities (Y11)
Variables
B
t
P
Constant
-149,406 -1,391
0,167
IV
Economic Participation and
0,324 3,855
0,000
Opportunity (X1)
Educational Attainment (X2)
1,023 7,203
0,000
Health and Survival (X3)
1,085 0,978
0,330
Political Empowerment (X4)
0,059 0,804
0,423
Controls
GDP per capita PPP in 2016
0,000 2,295
0,023
(X5)
Population in 2017 (X6)
-0,365 -0,578
0,564
R = 0.710; R Square = 0.504; Adjusted R Square = 0.481; F =
22.025; N= 137
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Peace, Justice and Strong Institutions (Y16)
Variables
B
t
p
Constant
435,906
5,406 0,000
IV
Economic Participation and
-0,003
-0,052 0,959
Opportunity (X1)
Educational Attainment (X2)
0,368
3,449 0,001
Health and Survival (X3)
-4,142
-4,975 0,000
Political Empowerment (X4)
0,153
2,777 0,006
Controls
GDP per capita PPP in 2016
0,000
11,291 0,000
(X5)
Population in 2017 (X6)
-0,898
-1,895 0,060
R = 0.819; R Square = 0.671; Adjusted R Square = 0.656; F =
44.270; N= 137
Partnerships for the Goals (Y17)
Variables
B
t
p
Constant
34,198
0,263
0,793
IV
Economic Participation and
-0,070
-0,689 0,492
Opportunity (X1)
Educational Attainment (X2)
0,277
1,612
0,109
Health and Survival (X3)
0,418
0,312
0,756
Political Empowerment (X4)
0,215
2,426
0,017
Controls
GDP per capita PPP in 2016
0,000
-3,318 0,001
(X5)
Population in 2017 (X6)
-2,156
-2,825 0,005
R = 0.388; R Square = 0.150; Adjusted R Square = 0.111; F =
3.838; N= 137

Appendix 4. Linear regression model related to environmental pillar of sustainable development, source: own
study
Clean Water and Sanitation (Y6)
B
t
-208,365
-1,687

Variables
p
Constant
0,094
IV
Economic Participation and
0,476
4,927 0,000
Opportunity (X1)
Educational Attainment (X2)
0,954
5,846 0,000
Health and Survival (X3)
1,483
1,163 0,247
Political Empowerment (X4)
0,146
1,742 0,084
Controls
GDP per capita PPP in 2016
-0,00008
-1,338 0,183
(X5)
Population in 2017 (X6)
1,081
1,491 0,138
R = 0.643; R Square = 0.414; Adjusted R Square = 0.387; F =
15.249; N= 137
Affordable and Clean Energy (Y7)
Variables
B
t
p
Constant
77,783
0,445
0,657
IV
Economic Participation and
-0,406 -2,966
0,004
Opportunity (X1)
Educational Attainment (X2)
2,267
9,804
0,000
Health and Survival (X3)
-2,042 -1,130
0,260
Political Empowerment (X4)
0,010
0,082
0,935
Controls
GDP per capita PPP in 2016
0,000
3,735
0,000
(X5)
Population in 2017 (X6)
-0,437 -0,425
0,672
R = 0.758; R Square = 0.575; Adjusted R Square = 0.555; F =
29.270; N= 137

Responsible Consumption and Production (Y12)
Variables
B
t
p
Constant
110,628
1,600 0,112
IV
Economic Participation and
-0,04
-0,731 0,466
Opportunity (X1)
Educational Attainment (X2)
-0,162
-1,777 0,078
Health and Survival (X3)
-0,217
-0,304 0,761
Political Empowerment (X4)
-0,021
-0,453 0,651
Controls
GDP per capita PPP in 2016
0,000 -15,295 0,000
(X5)
Population in 2017 (X6)
0,419
1,033 0,304
R = 0.849; R Square = 0.721; Adjusted R Square = 0.708; F =
56.074; N= 137
Climate Action (Y13)
Variables
B
t
p
Constant
-72,976 -0,709
0,479
IV
Economic Participation and
0,004
0,045
0,964
Opportunity (X1)
Educational Attainment (X2)
-0,136 -0,997
0,320
Health and Survival (X3)
1,684
1,584
0,116
Political Empowerment (X4)
0,157
2,247
0,026
Controls
GDP per capita PPP in 2016
0,000 -5,175
0,000
(X5)
Population in 2017 (X6)
0,361
0,598
0,551
R = 0.506; R Square = 0.256; Adjusted R Square = 0.222; F =
7.457; N= 137

Life Below Water (Y14)
Variables
B
t
p
Constant
-116,113
-1,217 0,226
IV
Economic Participation and
-0,028
-0,372 0,711
Opportunity (X1)
Educational Attainment (X2)
0,026
0,209 0,835
Health and Survival (X3)
1,556
1,579 0,117
Political Empowerment (X4)
0,0118
1,820 0,071
Controls
GDP per capita PPP in 2016
-0,000003
-0,075 0,940
(X5)
Population in 2017 (X6)
0,668
1,191 0,236
R = 0.243; R Square = 0.059; Adjusted R Square = 0.016; F =
1.363; N= 137

Life on Land (Y15)
Variables
B
t
p
Constant
23,955
0,191
0,849
IV
Economic Participation and
0,137
1,396
0,165
Opportunity (X1)
Educational Attainment (X2)
-0,260 -1,569
0,119
Health and Survival (X3)
0,514
0,396
0,692
Political Empowerment (X4)
0,039
0,458
0,648
Controls
GDP per capita PPP in 2016
-0,320
0,750
(X5)
0,000018
Population in 2017 (X6)
0,100
0,136
0,892
R = 0.209; R Square = 0.044; Adjusted R Square = 0.000; F =
0.995; N= 137
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Abstract
Peaceful coexistence of farmers and pastoralists is becoming increasingly elusive and has adverse impact on agricultural
revolution and global food security. The targets of Sustainable Development Goal 16 (SDG 16) include promoting peaceful and inclusive societies for sustainable development, providing access to justice for all and building effective, accountable and inclusive institutions at all levels. As a soft approach and long term solution to the perennial farmersherdsmen clashes with attendant humanitarian crisis, this study proposes a social inclusion architecture using deep neural
network (DNN). This is against the backdrop that formulating policies and implementing programmes based on unbiased
information obtained from historical agricultural data using intelligent technology like deep neural network (DNN) can
be handy in managing emotions. In this vision paper, a DNN-based Farmers-Herdsmen Expert System (FHES) is proposed based on data obtained from the Nigerian National Bureau of Statistics for tackling the incessant climate changeinduced farmers-herdsmen clashes, with particular reference to Nigeria. So far, many lives have been lost. FHES is
modelled as a deep neural network and trained using farmers-herdsmen historical data. Input variables used include land,
water, vegetation, and implements while the output is farmers/herders disposition to peace. Regression analysis and
pattern recognition performed by the DNN on the farmers-herdsmen data will enrich the inference engine of FHES with
extracted rules (knowledge base). This knowledge base is then relied upon to classify future behaviours of herdsmen/farmers as well as predict their dispositions to violence. Critical stakeholders like governments, service providers and researchers can leverage on such advisory to initiate proactive and socially inclusive conflict prevention measures such as
people-friendly policies, programmes and legislations. This way, conflicts can be averted, national security challenges
tackled, and peaceful atmosphere guaranteed for sustainable development.
Key words: climate change, deep neural network, farmers-herdsmen clashes, policies and programmes, social inclusion
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Streszczenie
Pokojowe współistnienie rolników i pasterzy staje się coraz mnie realne, co ma negatywny wpływ na rewolucję rolniczą
i globalne bezpieczeństwo żywnościowe. Cele zrównoważonego rozwoju (SDG 16) obejmują promowanie tworzenia
pokojowych i zintegrowanych społeczeństw na rzecz zrównoważonego rozwoju, zapewnienie wszystkim dostępu do
uczciwego wymiaru sprawiedliwości i tworzenie skutecznych, odpowiedzialnych i integrujących instytucji na wszystkich poziomach. W ramach łagodnego podejścia i długofalowego podejścia do problemu konfliktów rolników-pasterzy
w kontekście kryzysu humanitarnego, w niniejszym artykule zaproponowano architekturę integracji społecznej wykorzystującą głęboką sieć neuronową (DNN). Formułowanie polityki i wdrażanie programów w oparciu o obiektywne
informacje uzyskane z historycznych danych przy użyciu inteligentnej technologii, takiej jak głęboka sieć neuronowa
(DNN), może być przydatne w zarządzaniu emocjami. W niniejszym artykule zaproponowano oparty na danych uzyskanych od Nigeryjskiego Narodowego Urzędu Statystycznego system ekspercki rolników-pasterzy (FHES) oparty na
DNN w celu przeciwdziałaniu nieustannym starciom rolników-pasterzy wywołanych zmianami klimatu, ze szczególnym uwzględnieniem Nigerii. Do tej pory wiele było ofiar. System FHES jest modelowany jako głęboka sieć neuronowa,
przy użyciu danych historycznych hodowców-pasterzy. Zastosowane zmienne wejściowe obejmują ziemię, wodę, roślinność i narzędzia, podczas gdy zmienne wyjściowe to rolnicy-pasterze skłonni do pokoju.
Analiza regresji i rozpoznawanie wzorców przeprowadzone przez DNN na danych rolników-pasterzy wzbogaci mechanizm wnioskowania systemu FHES o wyodrębnione reguły (baza wiedzy). Podstawą tej wiedzy jest klasyfikacja przyszłych zachowań pasterzy/rolników, a także przewidywanie ich skłonności do przemocy. Krytyczni interesariusze, tacy
jak rządy, dostawcy usług i naukowcy, mogą wykorzystać takie doradztwo do zainicjowania proaktywnych i społecznie
włączających środków zapobiegania konfliktom, takich jak przyjazne dla ludzi polityki, programy i prawodawstwo. W
ten sposób można uniknąć konfliktów, stawić czoła wyzwaniom bezpieczeństwa narodowego i zagwarantować pokojową atmosferę dla zrównoważonego rozwoju.
Słowa kluczowe: zmiany klimatu, głęboka sieć neuronowa, konflikty rolników-pasterzy, polityki i programy, włączenie społeczne

1.

Introduction

In a bid to improve forecasting capacity of policy
makers and service providers in the agricultural sector particularly with respect to farmers-herdsmen
conflict, there is need to rely on historical data for
knowledge engineering. Qazi et al. (2015) opine that
knowledge engineering tools like data mining and
machine learning are capable of eliciting robust and
credible information from historical antecedents for
formulating polices, implementing programmes,
managing projects and making pronouncements that
are equitable and socially inclusive. Once the sedentary farmers and mobile pastoralists have a sense that
justice is served through such public instruments,
they are likely to be favourably disposed to peaceful
coexistence, a sine qua non for sustainable development. The adverse impact of climate change all over
the world is also evident in the Lake Chad Basin
(Ndehedehe et al., 2016; Buma and Lee, 2016). As
nations and development partners such as UNESCO
are making conscious and concerted efforts to safeguard the basin, reports have it that rainfall has declined steadily in the last fifty years in the region.
Consequently, it has shrunk significantly and cannot
sustained livelihoods as in the past. Countries like
Chad, Niger, Central African Republic and Nigeria
are deeply affected as the ecosystem and economy of
the Lake Chad Basin dwindle. The multiplier effect
is that herdsmen in this region are migrating in
search of greener pasture for their livelihood. As
they move southwards, there is competition between
them and crop farmers over land, water, vegetation,
infrastructure, and other live-sustaining resources,

resulting in violent clashes. In extreme cases, lives
are lost.
This is a clarion call on government to rise up to task
of ensuring that its policies and programmes are not
biased but all-embracing so as deescalate tensions
between farmers and herdsmen. Apart from demonstrating the political will, the need for data-driven
decisions that overtime has been known to be nonprejudicial cannot be over-emphasized (Jeong and
Lee, 2018).
Against the backdrop that insecurity in any part of
the world should be the concern of all, farmersherdsmen face-off in Nigeria has attracted global attention in recent times. This is particularly so as the
country is grappling with the Boko Haram insurgency (Hamid and Baba, 2014). To this end, this article proffers a soft approach to tackling the menace
of farmers-herders violence. The study proposes a
socially inclusive and mutually beneficial institutional framework that promotes a sense of justice and
peaceful coexistence among farmers and headers. To
achieve this aim, public policies and programmes
should be formulated based on antecedents rather
than sentiments. Historical antecedents as reflected
in data can be harnessed for eliciting information and
knowledge which policy makers and service providers can base their decisions for optimal outcome. In
this regard, the paper proposes a knowledge engineering system christened Farmers-Herdsmen Expert System (FHES) that uses deep neural network
(DNN) to extract features and classify behaviours of
farmers/pastoralists. Regression analysis and pattern
recognition in the DNN culminate in an inference engine equipped with rules (knowledge) that guide ac-

Okewu et al./Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 143-155

curate prediction of disposition of farmers and herders. Such unbiased and non-prejudicial forecast can
be used to consolidate on existing socially inclusive
policies and initiate new ones so as to proactively
tackle impending conflict.
On the contrary, Tubi and Feitelson (2016) posit that
formulating policies based on political patronage and
primordial sentiments can escalate social conflicts
between subsistence farmers and the nomadic herdsmen particularly in developing economies where infrastructure for ranching and grazing reserves are
less developed. This is evident in Nigeria where legislations such as Anti-Open Grazing Law and Open
Grazing Prohibition and Ranches Establishment
Law have resulted in escalated violence and deaths
as some concerned parties feel that the legislations
are socially exclusive and justice is not being served
(Gwangwazo, 2018).
The remainder of the article is arranged as follows:
Section 2 is a literature review and related work; the
methodology is discussed in Section 3; in Section 4,
the implication of the proposed system for social inclusion and peaceful coexistence of farmers and
herdsmen is discussed; Section 5 focuses on further
work; in Section 6, limitations of the study discussed
and recommendations made; and the study is concluded in Section 7.
2.
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Among the many manifestations of the negative impacts of climate change on developing economies is
the chronic desert encroachment in northern Nigeria.
In its trail are socio-economic fallouts and humanitarian crisis occasioned by the raging farmers-herdsmen clashes that have left many dead. As the desert
encroaches, green vegetation depletes, forcing the
Fulani herdsmen to flee their traditional base in
northern Nigeria to the southern parts with their cattle. As the herders approach southern Nigeria with
predominantly subsistence farmers, there is competition for resources. As depicted in Figure 1, the
farmer wants the land for his crop while the herdsman insists that his cattle must graze on same land.
Crisis erupts and in extreme cases, lives have been
lost (Gwangwazo, 2018).

Background and Related Work

2.1. Climate Change and Farmers-Herdsmen
Violence
The Sustainable Development Goal 13 (SDG 13) focuses on Climate Action with emphasis on the exigency of taking urgent action to tackle climate
change and its impacts through the regulation of
emissions and promotion of developments in renewable energy (Goal 13, 2015); Ndehedehe et al.,
2016). Many nations have ratified, domesticated and
are presently implementing SDG 13. Another reality
is the inextricable link between development and climate. In this light, public sector is enjoined to initiate
measures to minimize negative impacts on the environment (Kumara et al., 2018).
Nigeria is one of the countries that have domesticated and enforcing SDG 13. Prominent among government initiatives to tackle climate change and its
adverse effects are the setting up of an Ecological
Fund (Nwabughiogu, 2017) and the Nigerian Meteorological Agency (NIMET). However, the burden
of corruption on the country has made the fund less
effective in the attainment of set objectives (Galinatoa, and Galinato, 2013). But for corruption, hopes
were high at the country’s independence in 1960 that
a highly industrialized nation would soon emerge
given its abundant human and material resources. It
is public knowledge that climate-resilience of developed countries have shielded their citizens from unpalatable consequences of climate change.

Figure 1. Graphical illustration of the social tension between farmers and herdsmen in Nigeria (Source: This Day
Newspaper, 2018).

Though governments at state and federal levels have
been fashioning out ways to tackle the problem, military options have been largely used as a quick-fix
and reactionary measure (Abubakar, 2017). There is
room for more advances in research for diplomatic
solutions, soft approaches and long term solutions.
Part of policy measures taken so far by some state
governments are legislations such as the Anti-Open
Grazing Law in Taraba State and Open Grazing Prohibition and Ranches Establishment Law in Benue
State (Nwachukwu, 2018). However, these legal
frameworks have compounded the face-off between
the pastoralists and crop farmers, aggravating existing humanitarian crisis. The reason is that some concerned parties, particularly the Fulani herdsmen feel
these measures are not socially inclusive and mutually beneficial (Gwangwazo, 2018). In quick response, the Federal Government has suggested creation of cattle colonies across the states but this initiative has met resistance in some states. Since the
Land Use Act of Nigeria concedes power over land
to states, the federal government has its hands tied as
it can only appeal to states for cooperation (Matemilola et al., 2018).
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a
Table 1. Military operations across geo-political zones of Nigeria
SN
Military Ope- English
Geopolitical
States
ration Code
Translation
Zone
covered
1.
Operation
Operation
North-East
Borno, AdaLafia Dole
Compulsory
Nigeria
mawa, Yobe
Peace
2.
Operation
Operation
South-East
Enugu, Anambra,
Egwu Eke
Python Dance
Nigeria
Imo, Abia,
Ebonyi
3.
Operation
Operation CroSouth-South Ni- Akwa-Ibom,
Crocodile
codile Smile
geria and
Cross-River,
Smile
South-West Ni- Rivers, Bayelsa,
geria
Lagos, Ondo,
Edo, Delta
4.
Operation
Operation
North-West
Kaduna, Zamfara
Harbin
Scorpion Sting
Nigeria
Kunama
5.
Operation
Operation Cat
North-Central
Benue, Taraba,
Ayem
Race
Nigeria
Kogi, Nasarawa,
Akpatuma
Kaduna, and
Niger
6.
Operation Ru- Operation Rain
North-East
Borno, Adawan Wuta
of Fire
Nigeria
mawa, Yobe

2.2. Insecurity in Nigeria
The climate change-induced farmers-herdsmen
clashes have continued to soar as researchers and
policy makers are busy making frantic efforts to
bring the situation under control. As part of a quick
fix, military intervention such as Operation Ayem
Akpatuma (Operation Cat Race) has become necessary in affected areas (Ugwuanyi, 2018). Insecurity
in Nigeria is legendary with virtually all the six (6)
geopolitical zones affected with one form of insecurity or the other. Table 1 contains details of military
responses to the various security challenges across
geo-political zones in Nigeria (Abubakar, 2017).
Though such use of brutal force to quell crisis is unavoidable in certain circumstances, there is need to
increasingly explore and exploit soft approaches for
proactively curbing insecurity. From Table 1, it can
be inferred that the military makes conscious effort
to domesticate its various operations and make them
socially inclusive by code naming its operations using local dialects of respective operational zones.
This deliberate policy of soliciting the support of the
people is commendable though military option is
only a reactionary and hard approach that is less
fashioned. Overtime, dialogue and diplomacy have
been known to be a viable alternative with great potentials for soothing nerves in a way that promotes
justice and peaceful coexistence. As captured by
SDG 16 (Peace, Justice, and Strong Institutions),
sustainable peace between farmers and herdsmen
can only be achieved if there is a pervasive feeling
of justice among both parties (Goal 16, 2015). As far
as the geopolitical space called Nigeria is concerned,
both have a feeling that they have equal stakes in catering for their livelihoods (crop farming and cattle
rearing). Hence, government policies and pro-

Main Target
Boko Haram
terrorists
IPOB (Indigenous People of
Biafra)
Niger Delta
Militants, Kidnappers, and
Pirates

Main Motivation
of Agitators
To create an Islamic state in
Nigeria
Self-determination
struggle to create
Biafra Republic
Fight for resource
control

Cattle rustlers,
Farmers-Herdsmen,
Farmers- Herdsmen

Communal clash

Boko Haram
Terrorists

To create an
Islamic state in
Nigeria

Struggle for
grazing land

nouncements based on sentiments rather than historical antecedents will create feelings of social exclusion and escalate existing tensions.
A soft approach that promises long term solution to
the climate change-induced crisis is data analytics.
Basing decisions such as legislations, policies, and
programmes on credible and robust information elicited from farmers-herders’ data would eliminate bias
and prejudices and therefore promote peace and justice among the farmers and herdsmen.
2.3. Deep Neural Network in Agriculture
Enthusiasts in the agricultural sector are desirous of
credible knowledge for informed decision making
(Shena et al., 2018). Extracting knowledge from
farmers-herdsmen historical data could be done using data science techniques such as statistics, data
mining, knowledge discovery in databases (KDD),
data warehouse, and machine learning (Ali et al.,
2012). Deep Neural Network (DNN) is a high-end
predictive data mining technique as well as machine
learning tool that is reputed for accuracy in generating knowledge from agricultural data sets (Kamilaris
and Prenafeta-Boldú, 2018). DNN relies on regression analysis (function approximation), classification (pattern recognition), and forecasting (predictive analytics) for availing policy makers and service
providers in the agricultural sector with robust and
credible information from observational data (Lu et
al., 2017). Applied to farmers-herdsmen data for example, it has capability for classifying behaviours of
farmers and herdsmen as well as predicting their disposition to violence amid scarcity of productive resources such as land, water, and infrastructure. In
this sense, historical antecedent can be harnessed for
furnishing stakeholders in the agricultural sector
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with unbiased and non-prejudicial information. Such
credible information can be used for strategic interventionist measures and adaptive solutions in the
form of socially inclusive and mutually beneficial
policies, legislations and institutions. Therefore, designing a DNN-based learning system such as the
Farmers-Herdsmen Expert System (FHES) as proposed in this study will go a long way in promoting
peaceful coexistence between farmers and herdsmen
given that stakeholders will muster the political will
to implement it. Farmers and herdsmen will have a
sense of social inclusion, justices and equity as a result of unbiased policies and pronouncements of
government based on patterns learnt and information
extracted by FHES from operational data. The process involves training FHES sufficiently to attain
stability by the neural network prior to deploying it
for predicting outcome from future farmers-herdsmen data inputs.
2.4. Related Works
In (Kumara et al., 2018), the research addressed the
problem of missed or swapped animals and false insurance claims by proposing deep neural network
learning based approach. The approach identifies individual cattle using the image pattern of its nose
(muzzle point). This feature extraction and classification initiative leveraged on the realization that animal biometrics is a frontline aspect of computer vision that can aid the registration, identification, and
verification of livestock. Deep learning as an embodiment of pattern recognition and cognitive science
has been able to recognize species or individual animal using visual features. This is in contrast with existing handcrafted texture feature extraction and the
traditional appearance-based feature representation
techniques that are incapable of recognizing animals
in unconstrained environment. Even in constrained
environment, the deep neural network approach outperformed traditional methods of animal identification. Though this study demonstrated the use of deep
neural network in resolving identity crisis in animal
husbandry, it fell short of mentioning how same
technology could be applied to resolve emerging
farmers-herdsmen crisis that has impacted adversely
on livestock rearing and crop farming.
The work of (Sonawane and Choubey, 2017) focused on crop farming and demonstrated the use of
neural networks for value addition in seed processing. The research used artificial neural network
to grade soyabean seeds for sale in commercial quantity. The authors observed that the use of computer
vision rather than human vision in the visual inspection of soyabean seeds will reduce time delay, minimize errors, and scale up accuracy in the process of
grading soyabean seed. Hence their advocacy for a
neural network-based automated system. The work
further highlighted key parameters used as criteria
for evaluating quality of soyabean seeds as well as
summarized the use of various machine vision tech-
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niques for visual inspection and classification of
grains. Despite using neural network to enhance agricultural programme through quality seed management, handling farmers-pastoralists face-off using
same technology was not discussed, the main focus
of this present study.
Tubi and Feitelson (2016) examined how climate
change-induced conflicts between herdsmen and
farmers in Isreal’s northern Negrev were handled by
state institutions. The study used archival data to xray conflictive and cooperative interactions between
the pastoralists and farmers during the 1957-1963
drought, acclaimed to be the worst in the 20th century. The paper reiterated that climate change is increasingly a security problem that deserves attention
of academics and political office holders. Strategic
interventionist measures taken by state institutions to
mitigate frictions and offer relief assistance were
cardinal to the limited level of conflict even though
it strengthened the power disparities between the
groups. It was observed that the drought impacted
conflict and cooperation though violence occurred
when herders and farmers lacked previous familiarity. The all-embracing approach of the state institutions and the consequent peaceful coexistence between herders and farmers even in the face of severe
drought and attendant limited resources underscores
the significance of social inclusion to justice, peace
and sustainable development. The paper however
did not explore the use of artificial neural network
for eliciting robust and unbiased information from
farmers-herdsmen data for informed decisions.
The work of (Ukamaka et al., 2016) used 135 crop
farmers and 72 herdsmen as subjects for conducting
the study which focused on the roots and remedies
of farmers-herders’ conflicts. The farmers surveyed
outline causes of conflict as destruction of harvested
crops, uncontrolled grazing, destruction of farmland,
pollution of water source of community and other
unpleasant activities of herdsmen. On their part, the
herdsmen identified animal rustling, commercialization of crop residue, inability to access water point,
and other factors capable of undermining their livelihood. The authors classified the causes broadly as
resource use and structural factors while outlining
conflict management strategies adopted as rural institutions and social strategies. However, poor funding and institutional supports were fingered as constraints of successful conflict management. Other
constraints are demographic, political, economic, social and cultural orientation. The study did not explore the possibility of harnessing historical farmersherdsmen data using deep neural network for unbiased and informed decision making geared towards
social inclusion of both farmers and pastoralists in
policies for justice and peaceful coexistence.
Reuveny (2007) researched the impact of climate
change on the environment and implications for migration. The study observed that environmental
problems caused by climate change such as drought,
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rising sea level, melting glaciers, and desert encroachment can stimulate residents to migrate. For
those not yielding to migration, they try to adapt to
the problems by staying in place without making efforts to ameliorate them. Yet others stay and make
conscious and concerted efforts to mitigate the problems. The author opined that option chosen depends
on mitigation capabilities and extent of environmental problems. The work further observed that people
in lesser developed countries are more likely to
choose the option of leaving affected areas which
may result in conflict in receiving areas. Based on
his findings, the author opined that there are policy
implications for climate change. In spite of the fact
that the study did not explore the use of machine
learning for eliciting credible information for policy
formulation for dealing with climate change-induced
conflicts, the findings bear relevance to the Nigerian
situation used as case study in this present research.
The herdsmen from northern Nigeria are chased by
desert encroachment and as they approach southern
Nigeria, conflicts erupt between them and the subsistence farmers over agricultural resources.
3.

Methodology

The study examined data on estimates of crop hectarage, yield and production made available by the
Nigerian National Bureau of Statistics (National Bureau, 2011). These estimates are based on sample
survey data gathered from farming households. Also
examined is the dataset on livestock as contained in
the annual inventory of livestock and estimates of
livestock and poultry production. The livestock dataset was obtained from the National Bureau of Statistics and Livestock Department of Federal Ministry
of Agriculture and Rural Development (FMARD).
Both agencies of government prepared the data
based on information gathered from farmers and agricultural sample surveys.
The above datasets are respectively sample sizes of
crop farming data and livestock data. The population
data for entire farming activities since 1914 when the
geo-political entity called Nigeria was created to
date is a high dimensional dataset that requires sophisticated and precision-conscious machine learning technique like deep neural networks for real-time
data analysis and unlocking of useful information.
Except in exceptional cases, patterns in both the crop
dataset (Table 2) and livestock dataset (Table 3) indicate that there has been expansion in crop production and animal farming. This is attributable to the
diversification drive of the government from a monolithic oil economy to non-oil exports. Agriculture is
a key area that the diversification policy is focusing
on. The growing farmers-herdmen clash could therefore be linked to competition for resources like land,
water, vegetation and implements aggravated by climate change effects like desertification.

However, human vision may not be precise in unlocking potentials in the data for planning purposes.
To process the data real-time and unveil hidden and
useful information for policy making and project implementation, this paper proposes an ANN-based
Farmers-Herdsmen Expert System (FHES) as an intelligent software system that offers advisory to critical and relevant stakeholders in peaceful coexistence of farmers and herdsmen for sustainable development. As a pilot scheme, this technology-driven
social inclusion initiative harnesses Nigerian farmers-herdsmen data using ANN for generating robust
and credible information and knowledge that guides
decision making. This is against the backdrop that
decisions based on sentiments rather than antecedents will promote social exclusion, aggravate violent
clashes and deepen humanitarian crisis.
Conversely, socially inclusive policies, legal and institutional frameworks based on historical data will
galvanize peace, justice and strong institutions as enshrined in SDG 16 (Goal 16, 2015). The ANN assists
FHES in learning hidden and useful patterns in farmers-herdsmen data for the purpose of generating
knowledge for decision making using regression
analysis (function approximation), classification
(pattern recognition), and forecasting (predictive analytics).
In modelling FHES, deep neural network (DNN)
was used. DNN has input layer, hidden layer and
output layer of nodes with the hidden layer made up
of many layers of nodes for rigorous and elaborate
training of the FHES for purposes of high accuracy
in results (Kamilaris and Prenafeta-Boldú, 2018).
DNN represents a new paradigm in machine learning
and DNN-based FHES will be trained rather than
programmed, accounting for high accuracy as programmer’s errors and biases are eliminated (Lu et al.,
2017).
Gathering and analysis of requirements as well as
system design were done preparatory to actualizing
FHES. The system was designed using Unified Modeling Language. However, implementation is pending.
3.1. Requirements for Farmers-Herdsmen Expert
System (FHES)
Tackling the climate change-induced farmers-herdsmen clashes requires that a non-partisan approach be
adopted for conflict prevention and control. Therefore, in formulating policies, implementing programmes, and managing projects that have direct
bearing on land for crop farming and cattle rearing,
both farmers and herdsmen must be integrated in a
fashion that promotes a sense of justices and belongingness. All critical and relevant stakeholders in agriculture are therefore potential users of the proposed
expert system christened Farmers-Herdsmen Expert
System (FHES). The services that FHES renders to
these stakeholders include Enquiries, Regression
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Table 2. Estimated area planted with major crops in Nigeria, 2004/2005-2007/2008, source: National Bureau of Statistics
'000 Hectare
Crops
2004/2005
2005/2006
2006/2007
2007/2008
2008/2009
Millet
3,835.58
4,428.18
4,270.00
3,827.61
3,749.60
Guinea corn/Sorghum 3,956.71
4,597.56
4,578.00
4,113.68
4,736.73
Groundnuts
2,152.96
2,265.30
1,666.00
2,336.40
2,636.31
Beans
2,153.51
2,153.49
3,098.00
2,364.89
2,524.58
Yams
2,060.80
2,165.75
1,696.00
2,651.03
2,776.01
Cotton
307.37
301.43
222.00
261.80
374.14
Maize
3,209.20
3,791.95
4,670.00
3,175.92
3,335.86
Cassava
2,570.25
2,790.00
2,659.00
2,983.60
3,126.51
Rice
1,454.57
1,590.37
1,526.00
1,680.76
1,788.20
Melon
532.52
530.65
200.00
503.91
454.24
Cocoyam
296.81
315.47
513.00
421.86
480.75
Table 3. Estimated population of domestic livestock in Nigeria, 2006-2010, source: Federal Livestock Department
Livestock
2006
2007
2008
2009
2010
Chicken (Poultry)
158,216,648
166,127,481
174,433,855
183,155,548
192,313,325
Cattle
16,013,382
16,152,698
16,293,226
16,434,978
16,577,962
Goats
51,208,022
25,488,222
53,800,428
5,677,901
56,524,075
Sheep
32,305,032
33,080,353
33,874,281
34,687,264
35,519,759
Pigs
6,386,866
6,642,341
6,908,034
7,184,356
7,471,730

Analysis Services, Classification Services, and Prediction Services as illustrated in the Use Case diagram in Figure 2.
The actor in the above diagram is generic and represents stakeholders such as government, researchers,
and service providers who want to secure information from FHES for informed interventionist
measures to tackle the ongoing farmers-herdsmen
clashes. Towards achieving SDG 16 (Goal 16,
2015), learnt patterns in farmers-herdsmen experiential data should suggest quantity and quality of lands,
vegetation, water and implements that satisfy the
needs of farmers and herdsmen.
With the use case Enquiries, critical and relevant
stakeholders in the agricultural sector shall be able to
access real-time online information on government
agricultural programmes and crisis prevention/mitigation interventions. For example, policy makers
and service providers such as ranchers shall be able
to inquire from FHES information on levels of availability of agricultural resources such as land, vegetation, water and implements in the various geopolitical zones and geo-agricultural belts of the country.
The unbiased information can be used to guide efficient and effective policies on development of initiatives such as farm lands, ranches, grazing land, and
cattle colonies in a way that promotes social inclusion and minimizes social tension.
The Regression Analysis Services will be used by
stakeholders to model a machine learning function
for real world farmers-herdsmen training data. Specifically, FHES shall show the relationship between
availability of productive resources such as land, water, vegetation, implements and peaceful disposition
of farmers/herdsmen. The essence is to ensure that
ANN function sufficiently mimic the statistical function of the live data. This will ensure data fitting be-

tween machine representation and real-life statistical
features of the historical data.
The classification of farmers and herdsmen and their
behaviours is another initiative that can douse tension. The use case Classification Services can be invoked when the concern of agricultural stakeholders
is to understand behavioural patterns of farmers and
herdsmen. Sample question that could be asked here
is what infuriates a farmer or herdsman and what appropriate steps should be taken to forestall such.
The use case Predictive Analytics Services will enable governments, researchers, and service providers
to experiment with future input data with a view to
forecasting possible outcomes. In the event that certain inputs indicate possible chaos between farmers
and herdsmen, remediation measures can be initiated
to forestall humanitarian crisis. This use case will
only be functional after the ANN-based FHES has
been sufficiently trained, stability attained, and
enough confidence built that FHES’ predictions will
be accurate.
3.2. System and Software Design
Conflict management stakeholders shall rely on
FHES to interrogate farmers-herdsmen data for credible information in order to proffer lasting solution
to incessant farmers-herdsmen clashes. FHES as an
intelligent framework for advisory on farmers-herdsmen peaceful coexistence is depicted in Figure 3 below. We anticipate that FHES will be able to suggest
dynamically strategic interventionist measures that
is all-inclusive based on patterns learnt from supplied farmers-herdsmen data. This way, the informed decision making process with respect to policies and legislations will galvanize a sense of belonging and fairness rather than social exclusion that
fuels crisis.
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Farmers-Herdsmen Expert System (FHES)

Enquiries

Regression Analysis
Services

Classification Services

Actor

Prediction Services

Figure 2. Farmers-Herdsmen Expert System (FHES) use case diagram

Farmers-Herdsmen
Training Data

Neural Knowledge Base

Rule Extraction
Rule: IF .. THEN

New Data

Inference Engine

Explanation
Facilities

User Interface

User

Figure 3. Farmers-Herdsmen Expert System (FHES) design
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Table 4. Sample instances of resource distribution and impact on farmers-herdsmen disposition to violence.
Land (x1)
Water (x2)
Vegetation (x3)
Implements (x4)
Class: Farmers/herdsmen disposition (y)
Sufficient
Adequate
Lush
Available
Peaceful
Moderate
Adequate
Fair
Not available
Peaceful
Scarce
Inadequate
Poor
Not available
Violent
Table 5. Weighted farmers-herdsmen variables
Variables
Linguistic Variables
Sufficient
Land (x1)
Moderate
Scarce
Adequate
Water (x2)
Inadequate
Lush
Vegetation (x3)
Fair
Poor
Available
Implements (x4)
Not available

As shown above in Figure 3, FHES has both
knowledge generation and usage components. The
Neural Knowledge Base generates rules (knowledge) using supplied farmers-herdsmen training
data and learning algorithm. The extraction and interpretation of rules for decision action is done in the
Inference Engine. To foster understanding of system’s actions, the Explanation Facilities are used.
The User Interface is the channel through which users submit inputs and receive outputs.
Attempts to get coordinated and quantitative observational data on farmers-herdsmen activities from
the National Bureau of Statistics of Nigeria for use
in this work did not yield result as there is yet to be
a coordinated set of data in Nigeria (News Agency,
2018). Hence, the study resorted to hypothetical data
as shown in Table 4 which is reasonably representative of the farmers-herdsmen problem.
From Table 4, it can be inferred that the key variables that stimulate violent or peaceful disposition of
farmers/herders are land, water, vegetation, and implements. Given that the above data set is used to
sufficiently train the network, the proposed system
can, based on patterns learnt, forecast the outcome of
future tuples such as:
Land = Scarce, Water = Inadequate, Vegetation =
Lush, Implements =Available, Farmers/herdsmen
disposition = ?
This predictive information can be used by policy
makers and service providers to formulate policies
and implement programmes that will foster unity and
engender peace.
Since deep neural network is purely a quantitative
tool unlike other classification schemes such as
Bayesian Network and Decision Tree that can process qualitative data, the above data were transformed to quantitative form by assigning weights to
respective linguistic variables as indicated in Table
5. The weights were assigned based on their perceived relevance to livelihoods of farmers and pastoralists.

Weights
3
1
0
1
0
3
1
0
1
0

The network (machine) representation of the relationship between the input variables (land, water,
vegetation, implements) and the output variable (disposition) is captured in the logistic regression diagram in Figure 4, where x1 = land, x2 = water, x3 =
vegetation, x4 = implements and ŷ is the network output.
x1

x2

x3

x4

Figure 4. Logistic regression of farmers-herdsmen data

The learning process in the deep neural network
commences with an activation function in the artificial neuron as shown in Figure 5.
x1

w1

x2
w2

w3

x3

Sum
w4

Activation
Function

x4

Figure 5. Artificial neuron structure showing learning process

The activation function enables the neuron to learn
non-linearity in real world farmers-herdsmen data
and also transforms real-valued inputs to probabilis-
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X1

X2

X3

X4

Figure 6. Deep learning of patterns in farmers-herdsmen data for a class of output

tic outputs. The machine learning process is mathematically depicted as follows:
Output of neuron (ŷ) = x1.w1 + x2.w2 + x3.w3 + x4.w4
In the event the network output (ŷ) is not equal to the
data (desired or expected) output, an error (cost/loss)
occurs. The deep neural network as a self-organizing
system, adjusts parameters such as weights and
learning rate in continuous iterative refinements until a zero error is achieved or an error size within a
tolerable limit. The essence of this learning process,
otherwise referred to as perceptron learning rule Dimililera K. and Kianib E. (2017). [25], is to train
the proposed expert system, FHES, to correctly classify each instance of the farmers-herdsmen data and
it is mathematically denoted below.
Wnew = Wold + η*δ*X
where
δ=Y-Ŷ
Y = expected/desired output
Ŷ = network/actual output
Wnew = new weight
Wold = old weight
η = learning rate
δ = error (cost/loss function)
X = inputs (x1, x2, x3, x4)
The iterative refinement process of training FHES
with successive update of weights is proportional to
the derivative of the loss function otherwise referred
to as gradient of the error function (Boukis et al.,
2009). This is with respect to existing weight in each
training iteration. Since the study considered n input
variables (x1, x2, x3, .. xn) and m instances (y1, y2, y3,..,
ym) for the farmers-herdsmen problem, the learning
process can be expressed as a Jacobian matrix of
derivatives of loss function as follows:

When all instances of the farmers-herdsmen data
have been correctly classified as depicted by
∂y/∂x=0, FHES is said to have sufficiently learnt and
the pattern recognition process concluded. The
ANN-based system is then considered to be stable
enough for predicting subsequent disposition of
farmers/herdsmen from future inputs. Deep neural
network modelling of the farmers-herdsmen problem showing vast nodes (neurons) in which the computations take place to correctly classify all instances
in a particular category of output (Peaceful disposition or Violent disposition) is shown in Figure 6.
However, since the attitude, belief and behaviour of
each farmer/herdsman must be analyzed for a comprehensive, representative and socially inclusive decision making, the mapping of all tuples to their respective classes of output is shown in the deep neural
network in Figure 7.
This, in essence, is a comprehensive neural network
model of the binary class farmers-herdsmen problem
showing mappings from the input vector (X) to
output vector (Y).
4.

Implications of FHES
Herdsmen Clashes

for

Farmers-

Though statistics of farmers-herdsmen clashes in Nigeria abound (Agbese, 2017), a comprehensive and
coordinated database of herdsmen and farmers is
lacking (News Agency, 2018). More disturbing is
the realization that little efforts have been made towards harnessing such numbers for informed decision making. More often than not, stakeholders in
conflict resolution and management base their decisions on mere conjecture, political patronage, primordial sentiments, or just rely on instinct which
may not be productive. There is need for a paradigm
shift for objective and socially inclusive policies to
be formulated for peaceful coexistence of farmers
and herdsmen. Proposed legislations such as National Grazing Reserve bill, Open Grazing bill, and
Cattle Colony bill for environmental sustainability
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Figure 7. Deep neural network showing binary farmers-herdsmen problem

should be articulated based on historical data or antecedents. This is because there is a strong link between environmental sustainability and economic/national security (Okewu et al., 2018a;
Okewu et al., 2018b).
To make optimal use of the database of farmersherdsmen conflicts, the application of a high-end
predictive data mining technique and machine learning tool such as ANN is necessary. The ANN-based
learning system, FHES, proposed in this paper is deliberately modelled as a deep neural network to vigorously and rigorously learn patterns in historical
data of farmers and herdsmen with a view to offering
informed advisory to stakeholders such as government, security agencies, farmers and herdsmen. This
is particularly useful in Africa where climate change
response system is very weak (Okewu et al., 2017).
If the advisory is heeded, policy formulation, programme implementation, project management, and
public pronouncements would be devoured of bias
and prejudice. This creates an atmosphere of justices
and equity capable of promoting patriotism and
sense of belonging thereby mitigating tendencies for
violence and conflict. Such proactive crisis management strategy will reduce losses in terms of human
and material resources and speed up development
across all facets of the SDGs.
5.

Further Work

ANN-based expert systems are known to suffer from
open problems such as system quality issues, prolonged time of training neural networks, and huge
memory requirements. Though advances in research
have led to certain improvements, more efforts are

required to fully harness the potentials of ANN for
optimal decision making in preventing humanitarian
crises like those occasioned by farmers-herders
clashes. Another area researchers should intensify
efforts is reducing the adverse effects of climate
change on lives and livelihoods. As depicted in this
study by the farmers-herders conflict in Nigeria,
scarcity of opportunities (such as occasioned by climate change) and conflicts are inseparable.
6.

Limitations of Study

The proposed expert system, FHES, is based on the
assumption that adequate, reliable and coordinated
data is available. While in developed economies
availability and integrity of data are guaranteed,
same cannot be said of developing economies such
as Nigeria. This can impact negatively on outcomes
of data-based studies such as this. Though the Nigerian statistical system has evolved since 1928
providing statistics for national transformation
agenda (Olubusoye et al., 2015), obtaining complete
dataset for crop and animal farming in Nigeria from
1914 to date is difficult. In any case, the sample data
used in this study as obtained from the Nigerian national bureau of statistics offers opportunity for using real-life data for evidence-based policy formulation for tackling farmers-herdsmen conflicts.
Also, typical knowledge discovery in databases
value chain requires that pre-processing and processing of data be carried out when knowledge engineering tools are deployed. Though the data used in
this study were scrutinized for abnormalities that
could impair outcome of the research, some other
more advanced studies would have preferred a more
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detailed and rigorous data preparation procedure.
Nonetheless, the aim of this study is to demonstrate
that ANN could be applied to farmers-herders’ data
to elicit unbiased and non-prejudicial information for
policy formulation, programme implementation and
project management. Since it has been demonstrated
that the proposed ANN-based FHES can promote socially inclusive policies for peaceful coexistence of
farmers and herdsmen based of real world sample
data obtained from the Nigerian National Bureau of
Statistics, it is considered that the aim of system
modelling in this paper has been achieved.
Recommendations
1.

2.

7.

Countries wishing to implement a scheme such
as FHES should have a coordinated data in the
form of national database. Presently, many
countries, particularly the less developed, don’t
have such national asset for knowledge engineering.
Policy makers and service providers should
demonstrate sufficient political will to use the
robust
and
credible
output
(information/knowledge) from unbiased intelligent
systems like FHES for informed and optimal decisions. In this sense, taxpayer resources can be
optimally and judiciously utilized in an equitable and socially inclusive manner to promote
justice, peaceful coexistence and sustainable development. Conversely, politicization of policies and programmes will breed social mistrust
and violence.
Conclusion

The humanitarian crisis ignited by farmers-herdsmen clashes may not be peculiar to Nigeria as climate change-induced conditions are found in countries all over the world. However, this study used Nigeria as a case study to proffer a technology-based
solution to an environmentally-linked humanitarian
crisis. The proposed expert system (FHES) is trained
rather than programmed using extracted features of
farmers-herdsmen. Real-life farming-related data
obtained from the Nigerian National Bureau of Statistics were used to explain the competition between
crop farmers and herdsmen for agricultural resources
which often results in clashes. A sufficiently trained
ANN-based FHES is able to predict crisis-stimulating behaviour based on future inputs using rules in
its inference engine. This way, unbiased information
is made available to policy makers and service providers for proactive interventions and measures. As
a result, socially inclusive policies, legislations, and
pronouncements could be made to promote peace,
justice, and sustainable development. If the proposed
model is implemented, accurate and reliable information can be generated from national database of
farmers-herdsmen attributes. An ANN-based expert

system does not only classify behaviours of farmers
and herdsmen, but is able to predict potentials dangers so that concerned authorities will take appropriate measures to avert the kind of humanitarian crisis
frequently experienced in Nigeria.
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Abstract
The main cognitive objectives of this paper are the following: to present previous results and achievements in the
field of research on pro-environmental behaviours in the hotel industry, to identify major barriers to the shaping
of such behaviours, and to specify directions of further research on this topic in the context of sustainable tourism
development. The dominant research method used in this paper is a systematic analysis of the available literature
on the subject, but the authors also use their own knowledge and experience resulting from conducted quality
audits. An analysis of the previous publications in this topic allows the authors to identify the major barriers to the
shaping of pro-environmental behaviours in hotels in both the objective dimension (concrete actions and problems)
and the subjective dimension (all people who should manifest pro-environmental behaviours). The paper discusses
various theories and models explaining the process of the occurrence and development of pro-environmental behaviours in hotels. They can constitute a basis for hotel managers to create their own training programmes aimed
at the shaping of pro-environmental behaviours.
Key words: hotel, stakeholder, ecological awareness, pro-environmental behaviours, sustainable tourism

Streszczenie
Głównymi celami poznawczymi artykułu są: ukazanie dotychczasowego dorobku dotyczącego badań nad zachowaniami prośrodowiskowymi w branży hotelarskiej, identyfikacja głównych barier kształtowania tego rodzaju
zachowań oraz sformułowanie kierunków dalszych kierunków badań nad podjętą problematyką w kontekście
zrównoważonego rozwoju turystyki. Główną metodą badawczą była systematyczna analiza literatury, lecz autorzy
wykorzystali również wiedzę z własnych doświadczeń wynikających z przeprowadzania audytów jakości. Analiza
dotychczas opublikowanych badań pozwoliła na identyfikację głównych barier kształtowania zachowań prośrodowiskowych w hotelach zarówno w układzie przedmiotowym (konkretnych działań i problemów), jak i podmiotowym (wszystkich osób, które powinny przejawiać zachowania prośrodowiskowe). W artykule omówiono różne
teorie i modele wyjaśniające, w jaki sposób dochodzi do rozwoju zachowań prośrodowiskowych w hotelach. Na
ich podstawie menedżerowie hotelowi będą mogli tworzyć własne programy edukacyjne, których celem będzie
kształtowanie zachowań prośrodowiskowych.
Słowa kluczowe: hotel, interesariusze, świadomość ekologiczna, zachowania prośrodowiskowe, zrównoważona
turystyka
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Introduction

For a long time, it has been common knowledge that
climate change and other alarming environmental
phenomena required integrated preventive actions to
be undertaken by local communities, organizations,
and governments. The literature on the subject more
and more often refers to the need to build a sustainable society and sustainable development policies
applicable to various sectors of the economy, including tourism, whose key segment is the hotel sector
(Awedyk, Niezgoda, 2018; Borys, 2011; Kowalczyk, 2010; Nowacki et al., 2018; Rothschild,
1999). The sustainable development of tourism is determined by the following four operational directions: minimizing interference with the natural environment, ensuring respect for cultural differences,
maximizing the participation of local communities in
tourist services, and ensuring higher satisfaction
with tourism. According to the World Tourism Organization, the principles that determine such development apply to natural, economic, social, and cultural aspects, among which it is necessary to maintain balance guaranteeing long-term and harmonious
development (Kowalczyk, 2010).
The maintenance of this balance depends to a growing extent on pro-environmental behaviours. They
are conscious actions aimed at reducing the negative
impact of people on the natural environment. Such
behaviours include minimizing the consumption of
natural resources as well as the use of harmful and
toxic substances, reducing the generation of waste
and the consumption of energy (Kollmuss, Agyeman, 2002). Pro-environmental behaviours always
depict the status of people's ecological awareness,
i.e. their attitude characterized by responsibility for
the state of the natural environment. Such awareness
constitutes a part of social awareness concerning the
environment. It is an expression of people's
knowledge of the environment and their abilities to
perceive phenomena taking place in the environment, their mutual relations, causes and effects, as
well as their readiness to adopt pro-environmental
behaviours (Zuzek, 2017).
For a few years pro-environmental behaviours have
been the subject matter of numerous researches conducted, among others, in hotel industry organizations
(Baker, et al. 2014; Dief, Font, 2010; Dolnicaret et
al., 2017; Goldstein et al., 2007; Han, Hyun, 2018;
Hsin-Hui 2014, Mirela, 2014; Reese, et al., 2014;
Rezapouraghdam et al., 2018; Tsai, Tsai, 2008; WeiChe et al., 2018; Yoon, et al., 2016).
Despite many interesting research threads, there is
still a serious deficit of knowledge of the efficiency
of undertaken activities and barriers to the shaping
of pro-environmental behaviours in hotels. Such barriers need to be identified and directions of future research projects need to be indicated, but what is of
primary importance is the formulation of recommendations for applications making it possible to de-

velop programmes aimed at shaping such behaviours. This conviction results from a few premises.
Firstly, the hotel sector has become a significant consumer of natural and manufactured resources, and
therefore has a significant impact on the world’s reserves. Industry specialists predict the worth of the
hotel industry to the US economy in 2016 to be $550
million (Advisera Expert Solution, 2018). In various
parts of the world, specialists analyse what can be
done to cope with the growing numbers of tourists
and there appear suggestions that it is necessary to
increase the range of liability for the negative consequences of tourism such as air pollution or excessive
consumption of natural resources. In China, for example, the emergence of all-for-one tourism has
formed a new tourism trend, which will drive tourists
to behave more civilly (Yang et al. 2017).
Secondly, hotels represent various levels of the proenvironmental orientation. Some researches indicate
that there is a weak green organizational climate,
which implies lack of organizational emphasis on
green practices (Zientara, Zamojska, 2018). Also,
standardized environmental management systems
are not used on a large scale in the hotel industry
(Bonilla et al., 2011; Mirela, 2014).
Thirdly, the opinion that it is necessary to prevent the
destruction of natural environment is becoming increasingly popular. It is critical for the sustainability
of the industry to understand the psychological
mechanisms underpinning tourists’ voluntary adoption of behaviours that minimize harm to environments and communities that support tourism (Landon et al., 2018). It is claimed that not only hotels
have to focus on shaping pro-environmental behaviours but also tourism destination providers have to
provide pro-environmental activities to enhance
tourists' environmental attitude and general environmentally responsible behavior (Tsung Hung,
Fen-Hauh, 2015).
Therefore, the understanding of the mechanisms of
and barriers to such behaviours is so important.
Some of them have already been partly identified.
On the one hand, it has been shown that hotel owners
and managers may express the conviction that ecological practices are not worth getting involved in.
On the other hand, however, there is more and more
evidence that stakeholders’ positive attitude towards
the natural environment does not necessarily translate into relevant practices, for example, purchasing
truly sustainable products (Line, Hanks, 2016).
Other barriers in both the objective dimension (particular actions and problems) and the subjective dimension (all people who should manifest pro-environmental behaviours) obviously require a more
thorough diagnosis.
2.

Research methodology

The paper is based on an analysis of the literature on
the subject included in the database called Academic
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Search Complete. The research process was divided
into stages. The first stage comprised an analysis of
the content of source materials, i.e. 151 papers published in the years 1971-2018 and dominated by the
following two key words, hotel and behaviour. In
consequence of a detailed analysis of the available
literature, a number of research areas were identified
on the basis of key words provided by authors. This
allowed the authors to distinguish about a dozen issues related to behaviour, for example the personnel's behaviour towards guests or customers, innovative behaviour, the behaviour of managers and owners, pro-environmental behaviour, citizenships behaviour, unethical behaviour, online behaviour, CSR
behaviour, or opportunistic behaviour. The objective
of this stage was to analyse all behaviours with respect to content which could at least indirectly be related to the subject of pro-environmental behaviour.
The second stage of the research comprised an analysis of 60 papers on pro-environmental behaviours
in hotels. On the basis of the comprehensive analysis, the authors first reviewed the collected papers,
rejecting those of little academic value, and subsequently conducted a selection process aimed at collecting publications that were the closest to the research problem under investigation.
At the third stage of the research, the authors classified and categorized the selected papers. They arranged all issues, assigning particular content to the
adopted list of research topics. Next, they tried to
compare the obtained and described research results
which concerned the specific features of pro-environmental behaviours.
The main objectives of this paper are the following:
1. to present previous results and achievements in
the field of research on pro-environmental behaviours in the hotel industry,
2. to identify the main barriers to the shaping of
pro-environmental behaviours,
3. to indicate directions of further research on this
topic.
3.

Research on pro-environmental behaviours
in hotel establishments

A very synthetic review of the state of research on
pro-environmental behaviours in the hotel industry
aimed at achieving the first diagnostic objective of
this paper will cover seven research topics identified
as the most important, namely:
 the influence of consumer environmental ethics
on consumer behaviours in hotels,
 the execution of ecological programmes,
 pro-environmental behaviours connected with
the use of hotels’ resources,
 relationships among strategies, pro-environmental behaviours, and citizenship behaviours,
 relationships between the concept of sustainable
development and the process of hotel certification,

159

 the influence of social media on the activation
(implementation) of pro-environmental norms,
 the identification of factors influencing pro-environmental behaviours of hotel managers.
3.1. The impact of consumer environmental ethics
on consumer behaviours in hotels
One paper published in 2008 showed that consumer
behavior can be affected when the three components
that make up an attitude, namely cognitive (belief),
affective (feeling) and behavior (reaction), are perfectly compatible. Since hotels are given a special
characterization due to their emphasis on luxurious
service, there are less partially positive correlative
relationships between environmental ethics (NEP)
and consumer green hotel consumption behaviors
(Tsai, Tsai, 2008).
Tilikidou, Delistavrou and Sapountzis (2014)
demonstrated that potential travellers seemed to be
more inclined to declare their willingness to use services offered by an ecologically oriented hotel than
to make a real effort to do it. They observed a frequently occurring discrepancy between consumers’
intentions and factual behaviours. They also found
that travellers were willing to boycott hotels where
unethical behaviours were identified. However, also
in this case, the character of such willingness was
declarative rather than factual. The most effective
method of encouraging customers to stay in an ecologically oriented hotel was to appeal to their emotions.
3.2. The execution of ecological programmes
In their researches, Line and Hanks (2016) observed
that some representatives of the hotel industry expressed concern that guests interested in luxurious
services would not want to use hotels taking care of
the environment. Various researchers showed that
the execution of environmental programmes in hotels was difficult because customers sometimes perceived them as pursuit of cost reduction. The execution of such programmes entails certain inconveniences and a partial loss of what guest perceive as
luxury. Furthermore, the research conducted by
Baker et al. (2014) indicates that guests who declare
that environmental programmes are important do not
necessarily prefer and choose hotels offering such
programmes. Also, such customers manifest a
greater responsibility for the environment at home
than in a hotel. The research focused on what could
increase customers’ willingness to participate in environmental programmes. On the one hand, guests
may feel satisfaction with participation in such programmes, but on the other hand, they may have
doubts about them, suspecting that services offered
in such hotels represent a lower quality (Hsin-Hui,
2014). However, so far such perception of pro-environmental practices in hotels has been documented
only in the case of guests using hotels with the highest categories whose services are positioned in the
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luxury segment. Analogous researches have not been
conducted with respect to the other segments of the
hotel market, i.e. low- or middle-standard establishments.
3.3. Pro-environmental behaviours connected with
the use of hotels’ resources
Some researches showed that standards (Noah et al.,
2007), and in particular so-called provincial norms,
i.e. ones adjusted to individuals’ direct situations,
were very important for guests’ pro-environmental
behaviours. It was shown, among other things, that
guests in two hotels used many fewer towels if provincial norms were used instead of typical environmental communications (Reese et al., 2014). The results of an experiment conducted in a four-star hotel
in Slovenia demonstrated that appeals to pro-ecological values were hardly effective as there was no observable reduction in the use of hotel towels or energy. It was suggested that a strategy based on references to hedonistic convictions could be more effective (Dolnicar et al., 2017). At present researchers
use various experiments to study changes in pro-environmental behaviours. For example, in one of the
researches, the participants received exaggerated
feedback to intensify the negative consequences of
water consumption. The results showed that the immersive virtual reality game caused significant
changes in cognition and behaviour intention (Using
Exaggerated Feedback in a Virtual Reality Environment to Enhance Behavior Intention of Water-Conservation (Wei-Che, 2018). The study covered the
influence of such elements as biospheric values, concern for the environment, readiness for sacrifices for
the environment, personal norms and descriptive social norms which are effective in foreseeing hotel
guests’ decisions concerning water saving and in
recommending the same behaviours to other people.
Findings revealed that customer characteristics
played an essential role in generating pro-environmental intentions. Results demonstrated the mediating role of willingness to sacrifice for the environment and personal norm (Goldstein et al., 2007; Han,
Hyun, 2018; Reese et al. 2018).
3.4. Relationships among strategies, pro-environmental behaviours, and citizenship behaviours
A few researches showed that the use of an environmental management strategy had a positive impact
on trust and organizational commitment, which is
important for the development of citizenship behaviour (Yoon et al., 2016). Other studies examined relations between pro-environmental citizenship behaviours and workplace spirituality.
Workplace spirituality is a framework of organizational values evidenced in the culture that promotes
employees’ experience of transcendence through the
process, facilitating their sense of being connected
to others in a way that provides feeling of complete-

ness and joy (Giacolone et al., 2003, p.13). Rezapouraghdam et al. (2018) and Yoon et al., (2016)
demonstrated the positive character of relations between pro-environmental behaviours and workplace
spirituality.
3.5. Relationships between the concept of sustainable development and the process of hotel certification
Some publications also drew attention to the necessity of applying the concept of sustainable development in hotels as an exemplification of the idea of
sustainable development of tourism. Their authors
concluded that the relationship between tourism and
the environment was especially important because
these two elements were closely connected and either of them was characterized by complexity and
variability. Hence what is important is harmony, cooperation among hoteliers, tourists and tour operators, which in fact constitutes the essence of the concept of sustainable tourism concerning all entities involved in the tourism development process and applicable at the levels of tourists and inhabitants of reception regions, service providers (hotels, accommodation providers, travel offices, carriers), as well as
tourist regions. The conviction was expressed that
the ISO 14001 certification process and ecological
markings for hotel services constituted milestones in
promoting pro-environmental behaviours connected
with sustainable development (Mirela, Tomescu,
2014).
3.6. The influence of social media on the activation
(implementation) of pro-environmental norms
Researchers examined also the impact of social media on activating pro-environmental norms. The results showed that pro-environmental knowledge and
awareness were found to have a strong role in activating pro-environmental norms, creating a pro-environment online community, and increasing tourists’ level of engagement in pro-environmental social media activity (Han et al., 2018).
3.7. The identification of factors influencing pro-environmental behaviours of hotel managers
The objective of the research conducted in Egypt by
Dief and Font (2010) was to identify factors determining the use of pro-ecological practices by managers.
It was found that organisational contextual variables, and in particular targeting Western tourists,
being affiliated to an international hotel chain and
the marketers' own demographics, including age, academic subject studied and gender, were the best
predictors of more proactive green marketing. Personal environmental values did not explain the proenvironmental behaviour of marketers, and the organisational environmental values that had explained part of their ethical behaviour had resulted
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from voluntarism rather than utilitarian or conformance-based values.
4.

Barriers to the shaping of pro-environmental
behaviours in the objective dimension

The identification of barriers to the effective shaping
of pro-environmental behaviours will be conducted
in the objective dimension. It is of key importance
for generating positive changes in both ecological
awareness and the practice of pro-ecological behaviours. This paper identifies the following eight major
types of barriers to the shaping of such behaviours:
 barriers inherent in cognitive limitations,
 diagnostic barriers connected with the identification of factors influencing pro-environmental behaviours and the assessment of the strength of
such influence,
 barriers resulting from the specific character of
the hotel industry,
 barriers resulting from the rather limited scope of
the application of environmental management
systems in hotels,
 barriers related to the limited reliability of declarations concerning CSR practices,
 barriers inherent in motives for the shaping of
pro-environmental behaviours, particularly in the
light of hotel guests’ experiences,
 barriers resulting from the conviction that positive changes in ecological awareness translate
automatically into factual purchases of sustainable hotel products,
 barriers resulting from the insufficient effectiveness of human resources management methods.
4.1. Barriers inherent in cognitive limitations
Barriers of this type may concern all stakeholders
and are connected with the attractiveness of particular ideas and the psychological tendencies to reject
what is bad but may happen in the future. Such a
mechanism is also observable in pro-environmental
behaviours related to climate change. This group
comprises three major limitations that have already
been identified.
Firstly, for many people, the exploitation of resources is something abstract. This abstraction leads
to cognitive complexity which often prevents people
from realizing the factual scope of resource consumption. Secondly, certain elements of environmental degradation (e.g. water shortages) are difficult to observe for individual customers, although
facts prove intensifying environmental degradation
and growing demand for resources. For example, the
quantity of water used in tourism is gradually becoming equal to that consumed by the heavy industries, which results from the necessity to meet the
needs of individual tourists and to maintain numerous water consuming facilities such as swimming
pools or water parks. This fragmentary character of
observations causes environmental degradation to be
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underestimated, which reduces people's motivation
to take care of the natural environment. Thirdly, for
particular customers, their daily consumption of water or energy is imperceptible. The isolation of contemporary people from the environment results in
their numerous problems with perceiving the negative consequences of the excessive exploitation of
natural resources and inability to assess the impact
of their personal behaviours and habits on such resources. These problems accompany the process of
shaping pro-environmental behaviours also in hotels
(Wei-Che et al., 2018).
4.2.

Diagnostic barriers connected with the identification of factors influencing pro-environmental behaviours
If the objective is the shaping of pro-environmental
behaviours, it becomes necessary to determine
which factors and to what degree influence such behaviours. And this causes a problem. Despite many
models describing behaviours, researchers are still
unable to determine unambiguously to what extent
endogenous and exogenous factors exert impact on
the behaviour of hotel guests (Han, Hyun, 2018; Juvan and Dolnicar, 2017; Zientara and Zamojska,
2018). The majority of the models are based on previous marketing research (Dief, Font, 2010) or sociological and psychological theories (Goldstein et al.,
2007; Scheibehenne, Jamil and Wagenmakers,
2016). If an analysis covers relations among two or
three factors, the following questions appear: In what
environment was a particular survey conducted?
What was the psychic state of people participating in
the survey? What was the influence of other factors
on the factors constituting the subject matter of the
survey? It is rather difficult to draw unambiguous
conclusions from the researches conducted so far,
but by no means does it mean that they are worthless.
Just the opposite; hotel managers can use them to develop their own research tools taking into consideration the unique character of a given hotel, as well as
location or cultural differences.
4.3.

Barriers resulting from the specific character
of the hotel industry
The motives of hotel guests are very diverse; besides
obvious motives related to tourism or business there
may be ones concerning entertainment. Some guests
treat hotels as places of entertainment or stopovers
on a way to some final destination. There is also a
small group of guests whose stay in a hotel is longer
than usual. Consequently, there are differences in behaviours between businesspeople staying in a hotel
on a permanent basis and lovers staying for a weekend only. A short stay in a hotel and detachment from
everyday home duties and workplace discipline do
not cause people to worry about the environment;
just the opposite, they focus on consuming more than
usual, exploiting excessively available resources
(Wontorczyk, 2016).
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4.4.

Barriers resulting from the limited scope of
the application of environmental management systems
The current level of environmental management
used in hotels has a very limited impact on the development of pro-environmental behaviours. Such a
conclusion can be drawn from researches conducted
in hotels on the functioning of standardized management systems based on the ISO 14001 standards and
the EMAS system (Bonilla et al., 2011; Mirela,
2014).
Although some hotel industry representatives indicate a higher level of satisfaction in guests using the
services of hotels with an implemented system based
on the ISO 14001 standards (Nearly Zero Energy
Hotel, 2018), it is difficult to establish unequivocally
to what extent a general level of customer satisfaction is influenced, respectively, by the level of management, the quality of infrastructure, and environmental management systems.
4.5.

Barriers related to the limited reliability of
declarations concerning CSR practices
If pro-environmental behaviours are analysed from
the perspective of practices followed by hotels themselves, the basic question arises about the reliability
of certification processes and declared CSR practices. Researches conducted in the USA showed that
80% of the surveyed hotels were involved in charitable activities regarded as an element of CSR, 60%
of them declared having a diversity management
policy, and 40% referred to corporate social responsibility in the visions or missions of their development strategies. Very few hotels referred to the principles of a balanced approach to CSR. Reporting
documents did not include such CSR elements as environmental protection or values (Holcomb et al.,
2007). Holcomb and Smith (2017) demonstrated in
their researches that hotel managers had a positive
opinion on CSR. However, similar researches were
not conducted in other groups of stakeholders, for
example employees.
4.6.

Motives for the shaping of pro-environmental
behaviours and hotel guests’ experiences
The shaping of pro-environmental behaviours resembles the process of fulfilling customers’ needs
and expectations, i.e. achieving the required quality
of hotel services. An assessment of such behaviours
may be influenced indirectly by guests’ expectations. The higher the expectations related to pro-environmental behaviours manifested by employees
and managers, the lower their level of satisfaction
(Littlejohn et al., 2017).
4.7. The conviction that positive changes in ecological awareness translate automatically into factual
purchases of ‘sustainable hotel products’
Although some research results indicate that various
educational programmes, particularly those targeted

at young people, may foster pro-environmental behaviours (Andrew and Coburn, 2018) and the idea of
sustainable development is beneficial for people
with a supraegocentric value system, in practice
there is more and more evidence that environmental
awareness does not have to translate into factual purchases of sustainable products (Line and Hanks,
2016).
4.7.

The insufficient effectiveness of human resources management methods
Researches conducted so far have also emphasized
the role of culture, commitment, and green human
resource practices (training, empowerment and rewarding for pro-environmental behaviours) in fostering employees’ green recovery performance (Luu,
2018). It is obvious that training, empowerment and
other HR methods may support both environmental
awareness and environmental behaviours. However,
the question arises about their effectiveness and factual impact on changes in employees’ behaviours. So
far such researches have not been conducted in the
hotel industry, which results, among other things,
from a considerable share of seasonal workers employed in hotels.
Partial answers to the above question can be provided by researches concerning Behavioural Modelling Training. Nevertheless, the results of some researches did not prove unequivocally that this type
of training was more effective than others (Mayer et
al., 1987). Thus, such training can provide information on the required models of pro-environmental
behaviours, but it cannot guarantee that employees,
particularly those with an egocentric value system,
will factually manifest such behaviours.
5.

Barriers to the shaping and maintenance of
pro-environmental behaviours in the subjective dimension

In this part of the paper, barriers to the effective
shaping of pro-environmental behaviours will be
identified in the subjective dimension. The authors
have identified four barriers to the shaping of this
type of behaviours which are characteristic of the
major (but not all) stakeholders, namely barriers occurring in hotel guests, hotel owners, hotel managers, and hotel employees.
5.1. Hotel guests
On the basis of conducted researches, it can be concluded that the most important barriers to pro-environmental behaviours on the part of hotel guests include infrastructural limitations, the temporary character of staying in a hotel and its leisure motive, bad
habits acquired in another environment, and bad examples given by others, for example hotel employees. Miller et al. (2015) demonstrated a considerable
role of infrastructure and habits as barriers to proenvironmental behaviours. On the other hand, Baker
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et al. (2014) noticed that customers manifest greater
responsibility for the natural environment while
staying at home than during tourist trips and hotel
stays. This may be the result of the nimby effect and
its variant – the biybtim effect (better in your backyard than in mine), both of which have been described in the literature on the subject. People oppose
behaviours perceived as negative in their own backyard, but if the same behaviours take place outside
their home, they are more tolerant of them (Wontorczyk, 2016).
5.2. Owners
One of the more important barriers to pro-environmental behaviours in hotels can be intensifying competition leading sometimes to owners’ pathological
behaviours and adopting a short-term perspective
with respect to conducted business activities (Kingaby, Caterer, 2011). Among the major barriers to
propagating and strengthening pro-environmental
behaviours, the literature indicates also people's limited knowledge of benefits resulting from taking care
of the environment, including the conviction that
pro-environmental initiatives have to be unprofitable. But the results of researches on pro-environmental behaviours do not provide sufficient grounds for
such an opinion and a lack of profit may be true in a
short-term (temporary) perspective only. In a longterm perspective and with a broader understanding
of benefits resulting from pro-environmental behaviours, the category of profitability becomes more and
more crystallized (Choi et al., 2009; Baker et al.,
2014).
There are two reasons for hotel owners’ lack of
knowledge of benefits resulting from care of the environment. One reason is that for some hotel owners,
care of natural resources is a category that is abstract
or not worthy of interest, and possible daily savings
on water or energy consumption are so small that, in
their opinions, they cannot translate into significant
reductions of financial costs. The other reason is a
rather limited use of systems monitoring environmental processes as a cost management method in
hotels. Consequently, there is a lack of evidence that
ecological education or pro-environmental behaviours can bring about positive measurable results
(Wei-Che et al., 2018).
5.3. Managers
In the case of hotel managers, the primary problem
is pressure on achieving short-term objectives. This
results in managers’ focusing exclusively on financial objectives while other goals, including environmental ones, are not established at all or are not pursued (Deming, 2012). A short-term perspective is often combined with a faulty remuneration system.
Firstly, a lack of environmental objectives is connected with a lack of a reward for the achievement
of objectives. Secondly, possible rewards for environmental achievements are reaped exclusively by
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managers, which leads to conflicts between managers and employees. Furthermore, not all managers
have the skill of influencing other people, motivating
them or shaping their behaviours. Various researches
conducted in hotels show that no significant relationship was found between supervisors' transformational leadership dimensions and employees' performance (Brown, Arendt, 2011).
The last identified barrier is managers’ limited
knowledge of environmental management systems
and lack of motivation to maintain and improve such
systems. Consequently, the number of environmental management systems used in the hotel industry is
insufficient (in Poland, for example, it is only large
hotel networks such as Ibis or Novotel that hold ISO
14001 certificates). Additionally, wanting to obtain
a better offer, managers too frequently change certification systems (Bonilla et al., 2011; Puciato, Goranczewski, 2011).
5.4. Employees
A high level of personnel turnover and a high share
of seasonal workers in the hotel industry cause a
sense of temporariness in some of them. Such employees do not perceive their work in a hotel as an
important part of their professional career, which
does not favour pursuing long-term objectives such
as environmental ones. The temporary character of
seasonal employment causes also difficulties with
managing human resources in the strategic perspective; consequently, there are no effective methods of
modelling pro-environmental behaviours (HsiangFei et al., 2014).
Commonly occurring in hotels, standardization covers as a rule only such areas as the scope and standard of provided services, requirements applicable to
the personnel, or the functional features of a hotel
facility. With the exception of hotels which have implemented standardized management systems based
on the ISO 14001 standard, standardization usually
does not cover environmental management processes. Furthermore, the research conducted by
Hsiang-Fei et al. (2014) indicates that although work
standardization as an element of the 5S method plays
an important role in increasing employees’ responsibility for pro-environmental behaviours, it sometimes exerts a negative influence on employees’ innovation with respect to solving environmental problems.
Also, the organizational and social factors characteristic of the hotel industry (e.g. a large scope of control, functional dependency, assessments causing
competition among employees) contribute to the development of counter-productive behaviours, including behaviours detrimental to the environment. They
are fostered by personality factors such as feeling
guilt, a lower sense of one's own value, aggression,
narcissism, neuroticism, tendency to compromise,
physical attractiveness, no job satisfaction, and injustice (Bugdol, 2018).
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Possibilities of using existing models and theories in research on pro-environmental behaviours

The review of the specialist literature conducted
above shows that researchers examining the mechanisms of pro-environmental behaviours can make
use of the following (Wong et al., 2018):
 linear models,
 the models of pro-ecological behaviours proposed by Fietkau and Kessel, the theory of reasoned action, the theory of planned behaviour,
the theory of planned behaviour and environmental literacy,
 the model developed by Kollmuss and Agyeman,
the transtheoretical model, the norm activation
model, the self-determination theory.
Each of these theories can be useful in planning and
carrying out research projects, but there are also certain limitations. Therefore, various researches attempt to combine elements of particular theories
(Zhang et al., 2017).
Linear models are based on the assumption that increased ecological knowledge and awareness cause
changes in pro-environmental behaviours. Such
models are used in developing training programmes
for employees and educational programmes for customers. In practice, however, when survey participants only declare to possess ecological awareness,
its positive impact on changes towards pro-environmental behaviours does not always take place (Wong
et al., 2018). For such people, the natural environment does not have to have a high place in their hierarchies of values (Ashley, 2000), although recently, under the influence of more effective information on hazards such as smog, there have been
considerable changes in this respect.
The model of pro-ecological behaviours proposed by
Fietkau and Kessel (1981) assumes that such behaviours are influenced by attitudes and values, possibilities of undertaking ecological activities, motivational behaviours, perceptions of and opinions on
ecological behaviours, and knowledge. Possibilities
of pro-ecological activities depend on economic, exogenous, and infrastructural factors. This model may
be useful in developing training programmes and
motivational systems. But it requires a holistic programme aimed at developing pro-environmental behaviours. It contains a large number of elements and
its effectiveness depends on their importance and interaction among organizational subsystems.
The Theory of Reasoned Action (ToRA or TRA)
aimed to explain relations between attitudes and behaviours in people’s actions. It was used mainly to
foresee the individual’s behaviour on the basis of
their previous attitudes and actions. It assumed that
the individual's decision to behave in a particular
way was based on the outcomes expected of the individual in consequence of the behaviour (Ajzen,
Fishbein, 1980). However, the theory was fraught

with weaknesses because it did not contain the perceived behavioural control component; therefore,
Ajzen put forward the theory of planned behaviour.
According to the theory, there are three predictors of
human behaviour (Ajzen, 1991): (1) an attitude towards a behaviour, i.e. a degree to which an individual has a positive or negative opinion of a particular
behaviour, (2) subjective standards being social expectations of a given individual or perceived pressure on performing a given behaviour, and (3) perceived control of a behaviour, i.e. competence in performing a behaviour perceived by an individual on
the basis of previous experiences or predicted obstacles. This theory is criticized for focusing exclusively on rational thinking, to the exclusion of unconscious influence on behaviour and the role of
emotions besides affective effects. It is believed that
the static explanatory character of the TPB does not
help to understand the proven influence of behaviours on learning in future behaviours (Sniehotta, et
al., 2014). The Theory of Planned Behaviour is not
quite relevant for environmental issues and therefore
some researches take advantage of its modified version – The Theory of Planned Behaviour & Environmental Literacy (Wong, et al., 2018). This theory assumes that knowledge exerts influence on behavioural and normative beliefs and convictions as well
as a sense of control. Dispositions (here: attitudes,
subjective standards) are connected with conservative intentions and, similarly to competencies, exert
influence on pro-environmental behaviours (Wong
et al., 2018).
The model developed by Kollmuss & Agyeman
(2002) identifies many factors which shape pro-environmental behaviours positively or negatively. It
can provide data on which demographic, external
(e.g. institutional, economic, social, or cultural) as
well as internal (e.g. motivation, pro-ecological
knowledge, awareness, values, attitudes, emotions, a
sense of control, duties, or priorities) factors have
impact on pro-environmental behaviours. This
model provides comprehensive knowledge on internal and external factors influencing such behaviours.
The problem connected with the use of this model is
that it fails to take into consideration the role of the
scientist in establishing the criteria of pro-environmental behaviours which subsequently become a basis for the assessment of educational success.
The transtheoretical model (TTM) was originally developed to be used in behaviours connected with giving up smoking (Prochaska, DiClemente, 1982). Its
authors focused on five psychosocial levels: situational, cognitive, interpersonal, systems, and intrapersonal. They recognized that other domains,
such as biological, could play important roles in the
development of problem behaviours (Prochaska, et
al., 1992). The model focuses on the process of making decisions by an individual and on intended
changes. It is based on the assumption that people do
not change their behaviours quickly and decidedly.
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Behaviour change takes place on a continuous basis,
within a cyclical process. The model describes the
stages through which an individual has to go when
deciding to change their behaviour (pre-contemplation, contemplation, preparation, action, and maintenance). Among other things, the model is criticized
for its failure to contribute to the knowledge of the
nature, etiology, and development of addictive behaviours (Prochaska, et al., 1992).
One of the models which turned out to be successful
in predicting participation in behaviours that are altruistic and friendly for the environment is the Norm
Activation Model (NAM), which assumes that performing or refraining from the performance of particular actions results from a sense of moral obligation (Schwartz, 1977). The NAM comprises three
types of variables used to predict pro-social behaviours: (1) personal norms – referred to as feeling a
moral obligation to perform or refrain from performing particular actions, (2) consequence awareness –
the awareness of the negative consequences of improper behaviours for others, (3) responsibility attribution – understood as a sense of responsibility for
the negative consequences of failing to act in a prosocial manner (De Groot, Steg, 2009). It is beyond
any doubt that social standards may have influence
on behaviours in the hotel industry (Reese et al.,
2014). However, according to this theory, the activation of standards is not a sufficient condition for
pro-social behaviours. Activated standards may be
neutralized because either a particular individual
denies the consequences of their actions for others
or they refuse to assume responsibility for undertaking actions (Turaga, et al., 2010, p. 212).
The Self Determination Theory (SDT) can also be
used to strengthen motivation for manifesting proenvironmental behaviours (Darner, 2009). According to the SDT, individual motivation depends,
among other things, on the perception of autonomy,
competence (e.g. optimal challenges and performance feedback) and relatedness (e.g. peer acceptance, parental involvement) (Deci, et al., 1991).
Although it is one of the most frequently cited theories of human motivation and function, its critics
question the practical usefulness of its three needs,
i.e. autonomy, competence, and relatedness (Cerasoli, et al., 2016).
With respect to pro-environmental behaviours there
are many other possibilities of performing researches
and using them as a basis for developing programmes aimed at shaping such behaviours. It is
possible to use an approach based on the theory of
relational contracts consisting in the examination of
pursued objectives by particular entities. Such objectives may be either intangible or tangible, but they
do not have to be integrated and known to stakeholders. A lack of integrity of individual objectives as
well as environmental and strategic qualities always
leads to dysfunctions in management and causes dif-
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ficulties with the shaping of pro-environmental behaviours.
Hotels are specific organizations. Guests are direct
observers of provided services because they are inside the organization that provides services. Their
major objectives are relaxation and entertainment,
while managers’ objectives are profits and also social results (e.g. higher customer satisfaction). Employees’ objectives are not always clearly specified;
besides superior objectives, they may have particular
ones and their lifetime goals may include acquiring
experience (as an element of competence) and tangible goods. However, conflicts occur in the case of
environmental objectives. Managers’ objectives
consist in eliminating the negative impact of environmental aspects (this objective is often combined
with remuneration); employees participate in pursuing such objectives, but do not receive additional remuneration for this, while customers may not be interested in environmental objectives because sometimes it is not consistent with the objective of their
hotel stay.
The theory of relational contracts can be supplemented with the theory of conflicts. It should be
noted that in the case of hotels there may occur conflicts between the rules of hygiene and the rules of
environmental care, between financial objectives
and the necessity of complying with environmental
and sanitary procedures (e.g. the necessity of changing bedding regularly and its impact on the environment or costs incurred in connection with environmental care). Do such conflicts and a lack of integrity of objectives exert influence on pro-environmental attitudes and behaviours?
Another interesting proposal is an attempt to use the
theory of organizational behaviours. The first researches on sports or citizenship behaviours have already been conducted (Dagenais-Cooper, Paillé,
2012; Munap, et al., 2013). They demonstrated that
extraversion, tendency to compromise, conscientiousness, and openness had a positive and strong
connection with citizenship behaviours. Therefore,
employees who are extravert, conciliatory, conscientious and open to new experiences tend to manifest
citizenship behaviours. But it should be remembered
that citizenship behaviours may sometimes be counterproductive. Thus, the question arises whether citizenship behaviours favour pro-environmental behaviours.
7.

Proposed directions of further research

Identified and discussed in the previous chapters, the
subjective and objective barriers to the shaping of
pro-environmental behaviours require further indepth studies and empirical researches. In this context, the key objective is to identify the primary and
factual sources of such barriers. In the opinion of the
authors of this paper, future studies should focus on
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the following six research problems regarded by
them as the most important:
 the maturity of environmental management systems,
 the holistic character and authenticity of CSR activities with a special emphasis put on the proenvironmental perspective,
 the role of pro-environmental activities in assessing the quality of hotel services,
 problems related to cultural and social differences determining customers’ ecological orientation and their readiness to pay for hotels’ pro-environmental behaviours,
 the effectiveness of human resources management methods in the context of shaping pro-environmental behaviours,
 the environmental and economic efficiency of
such behaviours.
7.1. The maturity of environmental management systems
If it can be assumed that managers sometimes adjust
certification to the requirements of the market
(Bonilla et al., 2011), the following questions arise:
To what extent do hotels really examine their environmental efficiency? How are improvement actions
initiated? What opinions are used? How do managers cope with process analysis?
7.2.

The holistic character and authenticity of
CSR activities with a special emphasis put on
the pro-environmental perspective
So far it has been ascertained that environmental activities are not emphasized in the practice of CSR
(Holcomb et al., 2007). CSR activities can be a critical tool in engaging frontline employees to achieve
better performance and in attracting good quality
employees, however, results show that hotel employees' perceptions of CSR activities encompass the
host community, colleagues, and customers, beyond
green practices (Park, Levy, 2014). Observed in the
hotel industry, the limitation of the scope of CSR is
contrary to the holistic character of this concept.
7.3. Hotel guests’ experiences and assessments of
the quality of received services
Pro-environmental attitudes and behaviours constitute a potentially important element in assessing the
quality of hotel services. However, the question
arises about the impact of pro-environmental practices identified by customers on their satisfaction
based on previous experiences. How important is a
positive assessment of pro-environmental activities
in comparison to other factors influencing the level
of satisfaction (e.g. the quality of interpersonal relations, infrastructure, provided services, etc.)?

7.4. Pro-ecological activities and purchasing decisions
The topic which certainly deserves attention is how
guests assess pro-environmental activities undertaken by hotels. Are hotel guests, similarly to customers in other industries, for example the automotive industry, willing to pay more for green services?
So far it has been demonstrated that guests are usually suspicious about pro-ecological activities undertaken by hotels. They suspect that the true objective
is not some kind of common good in the form of a
good state of the natural environment or compliance
with the principle of intergenerational justice, but the
pursuit of lower financial costs. This is how hotel
guests react to appeals for lower consumption of
towels, water or electricity. Maybe expenditures on
human resources (e.g. the development of pro-ecological behaviours in employees) or tangible assets
(e.g. pro-ecological infrastructure and equipment)
will turn out to be more effective than or at least
complementary to information and eduction used as
tools for shaping pro-environmental attitudes and behaviours in hotel guests.
Some previous researches analysed guests’ attitudes
towards pro-environmental practices followed in
Greek and American hotels. They also attempted to
establish to what extent they are willing to pay for
such practices (so-called readiness to pay). The results indicated that consumers in both countries were
more likely to patronize and demonstrate a strong
willingness to pay for hotels that provide environmentally responsible practices. It was also demonstrated that hotel guests in Greece were more concerned about the natural environment than their
counterparts in the United States (Choi et al., 2009).
This interesting observation confirms the occurrence
of significant cultural and social differences determining consumers’ ecological orientation.
7.5. The effectiveness of human resources management methods in the context of shaping pro-environmental behaviours
The effectiveness of human resources management
methods is an important and relevant topic in the
context of this research paper. Management specialists ponder over the methods of evaluating the effectiveness of training programmes (the methods used
so far do not work because such effectiveness is influenced by a large number of factors), whether employees should be assessed, and how they can be motivated.
At this point, however, we would like to draw special
attention to the issue of motivating employees to undertake pro-environmental activities. The question
arises whether motivation aimed at shaping pro-environmental behaviours in employees is possible at
all. It is a very complex problem because such behaviours are assessed on the basis of both their results and employees’ motives for undertaking such
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behaviours. Behaviours with positive influence on
the environment need not be always related to environmental motives. What is more, individuals may
not get involved in pro-environmental behaviours
despite having strong pro-social or environmental
fears (Jagers et al., 2017). Another important problem is an approach to motivating employees and an
answer to the question whether pro-environmental
behaviours should be rewarded. Researches conducted and experience gained to date indicate unambiguously that this method of motivation can be effective. On the other hand, however, achieved effects
are usually short-lived and a motivational system can
also lead to pathological behaviours. Thus, the problem of employee motivation remains open with respect to both the whole hotel industry and individual
hotels.
Furthermore, a review of the literature on the subject
indicates that subsequent researches should focus
more on the cultural, ethnic, social, and economic diversification of hotel guests. Researches conducted
so far on pro-environmental behaviours do not take
such differences into sufficient consideration. They
focus on gender only (Chen et al., 2016) and selected
social factors (Lam et al., 2007; Ngai et al., 2007;
Vasiljevic-Shikaleska, 2017), and exclusively in the
context of ecological awareness and filing customer
complaints. Furthermore, Singh (2018) observes that
in some publications, the factors taken into consideration in statistical analysis are correlated or there
are network connections among them. Such researches related directly to linear models developed
in the 1970s.
Another interesting research direction could be to
determine the influence of a hotel's location and its
functional features (e.g. size, a degree of integration
with other entities, a type and origin of capital) on
guests’ behaviours, including pro-environmental
ones. For example, the research conducted by Line
and Hanks (2016) demonstrated that ecological hotels were regarded as less luxurious by some guests,
but this applied exclusively to business hotels and
not to tourist ones.
7.6. The environmental and economic efficiency of
behaviours
Issues related to ecological and economic efficiency,
i.e. accounting for pro-environmental and economic
programmes and behaviours, constitute an important
research gap. The factual environmental results of
hotels’ activities aimed at limiting negative impact
on the natural environment and savings of natural resources are still unknown. This is also connected
with the issue of the economic efficiency of this type
of activities. It is true that some researches indicate
a potential influence of pro-environmental behaviours on the amount of ecological fees or taxes
(Oreja-Rodríguez and Armas-Cruz 2012), but narrowing this calculus to the economic dimension has
no justification at present, particularly in the context
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of the principles of the new development paradigm
that provide for the necessity of balancing economic,
social, and environmental aspects in such calculations.
However, there is still a lack of convincing evidence
that the implementation and use of environmental
management systems creating, for example through
procedures, employees’ and managers’ behaviours
are related to hotels’ economic results.
Another related issue is owners’ and managers’ decision-making dilemmas resulting from divergence
between their organizations’ short-term and longterm objectives. In the short term, the desire to maximize profits may be stronger than the will to undertake pro-environmental activities which, as a rule,
have a positive, but long-term perspective. In the
short term, they involve the necessity of incurring
costs, which may have some negative impact on financial results. Potential benefits may be discounted
later, which is difficult because of financial reporting
requirements and a possible turnover of hotel employees, managers, and even owners. Thus, the question arises whether it is a good idea, for example, to
reduce the number of light sources, to replace bathtubs with showers or offer company headed paper
made of recycled materials, knowing that this will
reduce guests’ satisfaction with received services.
An attempt to answer this question was made by Ho
et al. (2018), who analysed the influence of an ethical approach to leadership, including formal supervision, on opportunistic behaviours in employees.
The authors observed that the desire to gain immediate benefits may be the reason for behaviours characterized by rejection of moral principles. This, however, has to be confirmed in subsequent researches.
7.

Conclusion

Issues related to pro-environmental behaviours are
located at the junction of many subdisciplines such
as environmental ethics, environmental economy,
ecological economy, economy of sustainable development, and also – within the range of management
and quality sciences – environmental management.
At present they are of fundamental importance in the
context of intensifying ecological problems the majority of which are of a global character (e.g. climate
change) and, as a rule, have local sources. Because
of mass tourism, the development of business tourism, and their huge impact on the natural environment, responsibility for these problems and their solutions has to be shared also by the hotel industry.
Consequently, it can be assumed that environmental
issues will be playing a greater and greater role in
operational and strategic management processes in
the hotel industry. What should be expected is their
stronger connections with costs, and thus with financial results of individual hotels and the whole sector.
It is important because an extended economic calculus (environmental and economic calculus) will be
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becoming a major motive for pro-environmental behaviours of various groups of hotel stakeholders.
This concerns not only hotel owners, managers, employees, and guests but also hotel suppliers and local
communities. Each of these groups can derive real
financial benefits from the implementation of environmental policies in hotels.
In this paper, the authors have reviewed researches
on pro-environmental behaviours in the hotel industry. They have identified the most important objective and subjective barriers to the shaping of such behaviours. It has turned out that the topic is not discussed too extensively in the literature. A considerable part of earlier publications can constitute a starting point for further in-depth studies of the literature
and empirical researches.
In the authors’ opinion, the most promising issues in
the context of future research projects include the
maturity of environmental management systems, the
authenticity of pro-environmental activities conducted within the scope of CSR, pro-environmental
experiences of hotel guests and their influence on
quality assessment and thus on future purchasing decisions, the effectiveness of human resources management, particularly training programmes, in the
shaping and development of pro-environmental behaviours, as well as their environmental and economic efficiency. The conducted review of the literature on the subject, with particular attention paid to
the models and theories of shaping ecological awareness, may also be used by managers to develop their
own programmes aimed at shaping and developing
pro-environmental behaviours in hotel stakeholders.
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Abstract
In order to improve the operational performance of R&D and transformation functional platform, the health situation of R&D and transformation functional platform must be evaluated. First, the evaluation index system of
R&D and transformation functional platform health was established based on influencing factors of platform
health.Then,four regional R&D and transformation functional platforms, including Shanghai Lingang Intelligent
Manufacturing Research Institute (SHIMRI), Ningbo Intelligent Manufacturing Research Institute(NBIMRI), Harbin University of Technology Intelligent Research Institute(HEBIMRI) and Suzhou Intelligent Manufacturing Research Institute(SZIMRI) are selected for empirical analysis with the help of factor analysis method and two factor
theory based evaluation model. Finally, according to the empirical results, policy recommendations for optimize
platform’s operation and improve platform’s health are proposed.
Key words: R&D and transformation functional platform, health evaluation, two-factor model

Streszczenie
W celu poprawy wydajności operacyjnej platformy R&D (Research and Development, Badania i Rozwój) i transformacji funkcjonalnej należy dokonać jej oceny sprawności. Najpierw ustalono system oceny indeksu funkcjonalności platformy, który oparto na czynniki wpływające na jej funkcjonowanie. Następnie cztery regionalne platformy funkcjonalne R&D i transformacji, w tym Shanghai Lingang Intelligent Manufacturing Research Institute
(SHIMRI), Ningbo Intelligent Manufacturing Research Institute (NBIMRI), Inteligentny Instytut Badawczy Uniwersytetu Harbina (HEBIMRI) i Suzhou Intelligent Manufacturing Research Institute (SZIMRI) zostały wybrane
do analizy empirycznej, w której wykorzystano metodę analizy czynnikowej i modelu oceny opartego na teorii
dwuskładnikowej. Wreszcie, zgodnie z wynikami empirycznymi, zaproponowano zalecenia dotyczące polityki
optymalizacji działania platformy i poprawy jej funkcjonalności.
Słowa kluczowe: platforma R&D i transformacji funkcjonalnej, ocena sprawności, teoria dwuskładnikowa
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Introduction

R&D and transformation functional platform is a
powerful complement to the high-tech industrial
cluster. It effectively integrates the resources of each
link and each entity in high-tech industry value
chain, and promotes the cooperation of high-tech industry more conveniently, effectively and safely, finally to achieve high-tech industrial chain innovation and meet the common needs of industrial chain
clusters. Therefore, setting up an effective high-tech
industry functional platform operation mode is a
deep-seated problem that needs to be solved urgently
in the current harmonious construction of business
ecosystem and the improvement of overall competitiveness in high-tech industry. It is also an important
guide for the government to guide the cultivation of
high-tech industries. At present, some countries and
regions that regard high-tech industries as strategic
pillar industries, including European Union, United
States, Japan and South Korea, attach great importance to the construction and operation optimization of R&D and transformation functional platform.
The major developed countries in Europe and the
United States have made considerable research on
R&D and transformation functional platform, including platforms’ performance, the emergence of
new formats and new models and so on. China's current research on high-tech industries is in its infancy,
and the existing research on high-tech industries are
very limited. Research on how to construct and optimize functional platform for high-tech industry
R&D and transformation is even less. In the current
stage of practice, functional platforms such as the intelligent network joint vehicle pilot demonstration
zone and the biomedical innovation organization already been established in some area of China, but
most platforms are only a kind of semi-finished products, and the fragmentation phenomenon is prominent. There are many problems in the development
of platform, such as the effectiveness needs to be improved, the operation and management mechanism
needs to be optimized, and the performance appraisal
and evaluation mechanism is not perfect, etc. In addition, the imperfect financial investment mode and
support methods are also bottlenecks encountered in
the construction and development of platforms.
Based on this, the research proposes an effective
method to evaluate R&D and transformation functional platform health, which can not only improve
the operational efficiency of platform, promote the
competitiveness and sustainable development of the
industry, but also contribute to China’s Made in
China 2025 strategy and improve the competitiveness of Made in China in the international market.
The importance of R&D and transformation of functional platform is becoming increasingly prominent,
but most current research focuses on the construction
of platforms and the formulation of government-re-

lated policies (Chesbrough, 2003; Xia, 2006; Antonova, 2011; Yu, 2017; Rohrbeck, 2010; West &
Gallacher, 2006). Existing research has paid little attention to how to measure platform’s health status
and how to design and optimize platform’s operation
system according to health evaluation results and the
characteristics of high-tech industries. The only relevant studies are as follows. Mueller (2006) proposed from the perspective of resource-based view
that the key to R&D and transformation of functional
platforms performance lies in the integration of resources within the platforms and the resources sharing among members. Sun & Wang (2010) used the
system idea to construct the basic framework of
R&D and transformation functional platform, analyzed its health improvement path, and proposed that
the establishment of an efficient organizational guarantee mechanism, collaborative integration mechanism, and innovation incentive mechanism are the
key to improvement platform performance. Chen
(2012) proposed that the health status of R&D and
transformation functional platform is affected by
their resource conditions, openness, trust level, normative nature of contract governance, and the perfection degree of policy environment.
The evaluation of R&D and transformation functional platform health and the optimization of platform operation based on the evaluation results are
the foundation and guarantee for platform sustainable development. It has great help to enhance platform ecosystem efficiency and upgrade its core competitiveness. However, the ecosystem of high-tech
industry is complicated, and R&D and transformation functional platform health is not only related
to the innovation subject, public service system, public technology support system, innovation environment layer and other organizations, but also subject
to many constraints and constraints, such as the cooperation and sharing of all parties in its operation
process. Based on the existing literature, field research and expert interviews, first, the influencing
factors of R&D and transformation functional platform health been analyzed, and a high-tech industry
R&D and transformation functional platform health
evaluation index system been established; Then a
two-stage factor analysis-two-factor model is constructed and an empirical study on platform health
was carried out. Finally, based on empirical results,
the corresponding optimization strategies for platform operation are proposed. This research is arranged as follows. In second section, analyzing influencing factors of R&D and transformation functional platforms health and establish the evaluation
index system. In third section, evaluation method selection and evaluation model construction. In fourth
section, data acquisition and processing. In fifth section, R&D and transformation functional platform
health evaluation results analysis and platform operation optimization strategy proposed.
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2.

Evaluation index system construction

2.1. Analysis of factors affecting platform health
R&D and transformation functional platform is an
important carrier for high-tech industry innovation,
and also an important strategic resource for hightech industry development. Its health is often affected by many factors. In the past, the typical classification of the factors affecting R&D and transformation functional platform health was from the perspective of platform structure and R&D level, and
the platform health was divided into platform structure perfection level and R&D and transformation
level. From the perspective of platform construction
process and development trend, it is considered that
perfection level of platform structure is the key factor affecting platform health. In practice, China began to explore the construction conception and development elements of R&D platform as early as the
1990s, and clearly stated in National Medium- and
Long-Term Science and Technology Development
Plan (2006-2020) that platform should integrate all
kinds of innovative resources in the high-tech industry chain with enterprises as the main body and industry-university combination as the basis. Western
scholars also pointed out that besides the perfection
of platform structure, the national policy system is
an implicit factor affecting platform health. Considering the characteristics of R&D and transformation
functional platform and the multi-faceted nature of
the environment, this study divides the influencing
factors of R&D and transformation functional platform health into two categories: internal health influencing factors and external health influencing factors.
Internal factors affecting the health of R&D and
transformation functional platform. First, the status
of platform construction. For example, platform
openness, it not only restricts the participation of
members, but also restricts the members’ use of innovative resources and services within platform,
which will inevitably affect platform attractiveness
ultimately. Another example is the quality of core
scientific researchers, which directly determines the
value of their cooperative R&D partner development
system, scientific and technological achievements
transfer system and knowledge sharing system. Second, the platform resource structure, including the
reputation of platform members and their heterogeneity, the number of R&D and technical service organizations. The higher reputation and the more
characteristic resources the main body in industrial
chain have, the more beneficial it is to improve the
efficiency of resource sharing platform and promote
platform innovation. Similarly, the more R&D and
technical service organizations (include organizations of scientific and technological achievements
transformation, technology transactions, professional technical consultation, productivity promotion, and various engineering technology research
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centers, key laboratories, etc.), the more resources
the platform has, the more conducive to platform's
health improvement. Third, the governance mechanism of platform. Including revenue distribution
mechanism, cost sharing mechanism, and the internal coordination mechanism. During the operation,
platform needs to select appropriate contract governance mechanisms to guide all members’ behavior
and reduce cooperation risk. For example, duo to
R&D and transformation functional platform have a
short development time, the resource sharing and
service capabilities of some platforms are in a weak
position. But the level of platforms technological innovation can be effectively improved through multiagent collaboration, so the game among members
will affect platforms survival quality and operational
efficiency. However, the revenue distribution mechanism and cost sharing mechanism can directly determine the game behavior among members. Fourth,
the R&D and transformation capabilities of platform. The number of patents, the number of patents
transformed, the number of patents transformed to
meet the market demand, and whether a certain number of basic common technologies and achievements
can be used in many ways will not only affect the
degree of platform resources waste, but also affect
the completion of platform's initial strategic objectives. Fifth, the promotion of platform to the overall
industry competitiveness. For example, the market
share of leading products and the output value of
new products, they are both the direct reflection of
customers' acceptance of products and the indirect
reflection of platform innovation and transformation
results. Higher product market penetration is a strong
proof of platform system innovation ability and potential.
External factors affecting the health of R&D and
transformation functional platform. First, the policy
system for platform development. R&D and transformation functional platform is an organizational
system highly regulated by government and an important starting point for government to develop
high-tech industries. The government's support policies and early strategic planning have an important
impact on the development and operation of the platform. Second, government's R&D support. The investment on R&D is not only combined with the project, but also have a character of forward-looking
and strategic, that is, focusing not only on the existing market prospects, but also on supporting R&D of
future industries, common technologies and core
technologies. The amount and the way of capital investment determine the platform development model
at this stage, and also determine the strategy for its
future development. Third, relevant laws and regulations. For example, the perfection of the taxation system, platform promotes R&D cooperation and technology transactions among members through its
partner development system, knowledge sharing
system and technology achievement transfer system,
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as the result, all various taxes and fees will inevitably
affect the platform’s operation. In particular, China
is a country with a turnover tax as the main source of
taxation. Every statutory transaction between different entities must pay depreciation tax or business tax
according to law, especially the business tax paid for
R&D service outsourcing and technology transactions. Enterprise usually cannot make deductions,
nor can it be included in the annual depreciation of
enterprise intangible assets, but must be included in
the cost of the current year. These taxes and fees generated in the transaction link, especially the non-deductible tax represented by the business tax will hinder the deepening of labor division between enterprises, which is not conducive to the platform's operational performance improvement. Fourth, the innovation environment of platform. The inaccessible
inflow of social financial capital and the active participation of talents who understand the market, good
at research and coordination, will increase platforms
develop enthusiasm. Furthermore, platform will not
rely too much on government's input, and the use efficiency of funds already invested by government
will be greatly enhanced.
2.2. Establishment of evaluation index system
According to the analysis of influencing factors, a
comprehensive evaluation index system for R&D
and transformation functional platform health is constructed. Considering the importance of platform’s
internal and external coordination mechanism, this
research will take it as the underlying index. After
evaluating it separately, the evaluation results will be
integrated into comprehensive index system.
(1) Construction of comprehensive evaluation index
system
According to classification of the main influencing
factors of R&D and transformation functional platform health, the first-level indicators in R&D and
transformation functional platform health evaluation
index system can be divided into two categories: internal health index and external health index. It is
further subdivided into 5 second-level indicators and
19 third-level indicators, as shown in Table 1.
Among them, the internal coordination mechanism
and external coordination mechanism are determined according to the evaluation results of lower
evaluation index.
(2) Construction of lower level index system
Considering that internal and external coordination
is the key link of platform's healthy operation,
whether the coordination mechanism is perfect is directly related to platform’s sustainable development.
Therefore, the platform coordination indicators are
further refined, which contains 9 specific evaluation
indicators, as shown in table 2. In the specific evaluation process, incorporated platform collaborative

evaluation results into the upper evaluation index
system as platform internal collaborative common
factor and platform external collaborative common
factor.
3.

Evaluation method selection and model construction

3.1. Evaluation method selection
According to the influencing factors analysis, the
evaluation index of R&D and transformation functional platform health can be divided into two categories: internal health index and external health index. In this paper, the two-factor evaluation model is
used to evaluate R&D and transformation functional
platform health. In addition, in view of the fact that
internal and external coordination has a particularly
prominent impact on platform health, this paper uses
the factor analysis method to summarize internal and
external synergistic factors and put them into the
two-factor evaluation model to evaluate platform
health.
Different from the general comprehensive evaluation method, the two-factor method gradually clusters the factors in the platform health evaluation and
finally forms two sets of evaluation factors, which
highly summarizes all the factors involved in the
evaluation. It is beneficial to grasp the health factors
of each evaluation set as a whole, and can effectively
guide the R&D and transformation of functional
platform health operation practices. The two-factor
method considers all factors comprehensively final
and has strong comprehensiveness, especially, has a
strong representative parameter. It can effectively
solve the defect of results produced by methods such
as comprehensive index evaluation method.
In this paper, factor analysis is used to deal with the
relationship between lower indicators (i.e., platform
synergy factors) and upper indicators (other impact
indicators of R&D and transformation functional
platform). The basic idea of factor analysis is to classify the observed variables. From the related dependencies within the research variables, several related
variables are classified into the same class. Each type
of variable becomes a factor with less several factors
reflect most information in the original data.
Through factor analysis, the information of lower
level indicators is brought into e analysis framework
of upper level indicators, so that the health of R&D
and transformation functional platform is comprehensively evaluated by two factors.
3.2 Comprehensive evaluation model construction
The evaluation results of internal and external collaborative obtained by factor analysis are put into
upper index system, which can evaluate R&D and
transformation functional platform health comprehensively.
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Table 1. R&D and transformation functional platform health evaluation index system
First-level
Second-level
Third-level indicators and description
indicators
indicators
Reputation of platform memReputation of platform members and uniqueness of their
bers and their heterogeneity
resources
Platform restrictions on the use of resources by its
Platform openness
members and restrictions on the provision of services to
members
The capabilities, innovative resources, cooperative
Quality of core scientific
experience and reputation of scientific researchers in the
Basic condiresearchers
field of technology R&D
tions
Number of R&D and technical service institutions，the
Number of R&D and technical
more institutions platform have, the more resources the
service institutions
platform has, and the better healthy development of
platform.
Platform's ability to provide
Various services provided by platform to main body
services
Internal
Income distribution mechaHow platform revenue is distributed among members
health
nism
Governance
Cost sharing mechanism
How platform costs are Share among Members
mechanism
Platform internal coordination
Common factors of platform internal collaboration
mechanism
The number of patents granted by platform for domestic
Number of authorized invenand foreign invention in the previous year, including the
tion patents
number of software copyright registrations
Total industrial conversion
value of technological
Platform technology market transaction contract amount
Platform
achievements
output
Market share of leading prodThe proportion of dominant products in domestic market
ucts
in previous year
The ratio of the output value of new products to the total
Output value of new products output value of products in the industrial ecosystem in the
previous year
Policy system of platform deThe quantity and strength of government policies
velopment
Government
Total R&D investment
Total R&D funds invested by government
support policy
National strategic planning which have a clear goals,
Strategic planning
timetables and technical routes, and already form a certain consensus
External
Law and regulation system
Whether laws and regulations are perfect
health
Whether the tax system is tilted to support platform deTax system
velopment
Laws
Whether the intellectual property system sufficient to enand
Intellectual property
sure the full flow of resources inside and outside the platregulations
protection system
form
External coordination mechaCommon factors of platform external collaboration
nism of platform
Table 2. Evaluation index system of platform collaboration mechanism
Ordinal
Specific indicators
Indicator description
1
Trust level among platform members
Trust level between platform entities
Whether there is deep information sharing among platform
2
Information Sharing among platform members
members
Whether platform members willing provide services to
3
Service level among platform members
each other
Whether platform members maintain a positive
4
Communication status among platform members
communication
5
Cooperative time of scientific researchers
Total time for scientific research staff cooperation
Cultivation and incentive mechanism of
Whether have a perfect training and incentive mechanism
6
scientific research talents
for scientific researchers?
7
Risk investment
Whether has a sound risk investment mechanism?
8
Financing system
Whether has a perfect financing mechanism?
Whether have a strong innovation and entrepreneurial
9
Innovation and entrepreneurship culture
culture environment?
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(1) Evaluation parameter composition
The platform internal and external health evaluation
factors are as follows:
Platform internal health evaluation factors set: {Reputation of platform members and their heterogeneity;
Platform openness; Quality of core scientific researchers; Number of R&D and technical service institutions; Platform's ability to provide services; The
relationship between platform subjects; The status
quo of platform subject collaboration; Income distribution mechanism; Cost sharing mechanism; Number of authorized invention patents; Total value of
industrial transformation of technological achievements; Market share of leading products; Output
value of new products}.
Platform external health evaluation factors set: {Policy system of platform system development; Total
R&D investment; Financial environment of platform; strategic planning; Law and regulation system;
Tax system; Innovation environment of platform; Intellectual property protection system}.
(2) Determination of parameter score matrix
If i represent different R&D and transformation
functional platform, xij represent platform’s internal
health assessment factors, j represent the internal
health index weight, then the internal health evaluation results are:
Ni   j * xij , i  1, 2,3, 4
If yij represent platform’s external health assessment
factors, j represent the external health index
weights, then the external health evaluation results
are:
Oi    j* yij , i  1, 2,3, 4
4.

Data acquisition and processing

4.1. Selection of empirical R&D and transformation
functional platform
After the release of Made in China 2025, R&D and
transformation functional platform has received unprecedented attention as an important pillar of hightech field. At present, R&D and transformation functional platform in various regions cover many hightech fields such as biomedicine, brain-like chips, material genomes, etc. Their operational goals are to
form strong industrial influence and regional radiation through common technology R&D and transformation, and to help China's economic transformation
and upgrading. In order to make the analysis comparable, this study mainly select four platforms in the
field of intelligent manufacturing (Table 3) for empirical analysis, and analyzes the development status
of R&D and transformation functional platforms in
China.

4.2. Data sources and processing of upper indicators
The three-level indicator data in the upper indicators
of evaluation index system mainly comes from China's economic and social big data research platform,
China national intellectual property office, Shanghai science and technology innovation center,
Ningbo science and technology center, Suzhou science and technology center, Technology information
center of Harbin University, and the results of experts scoring with five special scales. In the evaluation system, the reverse indicators in the upper raw
data are processed positively, and all the upper raw
data are standardized by using the method of 0 mean
and 1 variance. The processed upper index scores are
shown in Table 4.
4.3. Lower level indicator data acquisition
By using KMO and Bartlett spherical test, the KMO
value between the indicators of platform synergy
mechanism is calculated to be 0.697, which is suitable for factor analysis. And the significance level of
Bartlett's spherical test is less than 0.05, indicating
that there is a significant difference between the indicators. It is suitable to analyze and deal with the
platform synergy health index by using dimensionality reduction technology.
According to the criterion root of correlation coefficient matrix is greater than 1, the factor variable is
extracted, and four factor variables with cumulative
contribution rate of more than 80% are obtained. Using the method of maximum variance rotation, the
formed factor interpretation matrix is rotated to determine the information in the evaluation index represented by the four factors. The rotation factor interpretation matrix is shown in Table 5.
According to the rotation factor interpretation matrix, it can be seen that the first factor is highly correlated with three evaluation indicators: resource
sharing among platform members, service level
among platform members, and communication status among platform members. Therefore, the first
principal factor mainly reflects the influence of relationship among platform members. The second factor is mainly positively correlated with the trust level
among innovation subjects and innovation entrepreneurship culture. It shows that the second factor
mainly reflects the social innovation environment inside and outside the platform. The third factor is
mainly related to the two evaluation indicators of
venture capital and financing system, reflecting the
financial environment of platform. The fourth factor
is mainly related to the indicator of full-time equivalent of researcher's cooperation, indicating that this
factor reflects the impact of platform's main body
synergy mechanism. Further, the first and fourth factor belong to the third-level indicator of platform internal health status in the upper evaluation index system, and the second and third factors are the thirdlevel indicators of platform external health status in
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Table 3. Basic situation of empirical R&D and transformation functional platform
Ordinal
Platform
Establishment time
Location
Key areas of R&D and transformation
Intelligent sensing and internet of Things, intelligent and
1
SHIMRI
12-18-2015
Shanghai
special robots, intelligent control and maintenance
Intelligent molding equipment, intelligent molds, intelli2
NBIMRI
4-17-2018
Ningbo
gent molding technology, molding manufacturing big
data
Machine perception and pattern recognition, natural lan3
HEBIMRI
5-5-2018
Harbin
guage processing, robotics and intelligent systems in the
field of artificial intelligence
Ultra-precise intelligent manufacturing and inspection,
4
SZIMRI
5-8-2018
Suzhou
intelligent control and industrial software, additive manufacturing and manufacturing Internet of Things
Table 4. Upper indicators evaluation score for R&D and transformation functional platforms health
Ordinal
Indicators
SHIMRI
NBIMRI
1
Reputation of platform members and their heterogeneity
0.91263
0.74728
2
Platform openness
0.33161
-0.23696
3
Quality of core scientific researchers
0.87071
0.70711
4
Number of R&D and technical service institutions
0.77159
0.61929
5
Platform's ability to provide services
0.55618
-0.28618
6
Income distribution mechanism
-0.10251
-0.23594
7
Cost sharing mechanism
-0.00618
-0.43427
8
Number of authorized invention patents
0. 46567
0.67784
Total industrial conversion value of technological
9
1.61721
0.21721
achievements
10
Market share of leading products
1.55028
0.25028
11
Output value of new products
0.94254
0.60592
12
Policy system of platform development
1.31154
0.93603
13
Total R&D investment
1.07349
0.90349
14
strategic planning
0.96684
0.86521
15
Law and regulation system
-0.09975
0. 89705
16
Tax system
0.10435
0.11257
17
Intellectual property protection system
0.15441
0.35465

HEBIMRI
0.76874
0.21701
0.84142
0.628935
0.73905
-0.26881
-0.23905
1.54279

SZIMRI
0.72675
-0.19301
0.71722
0.70153
0.23427
-0.23677
-0.23905
0.65674

0.23443

0.92582

0.58969
0.20592
0.85297
-0.80326
0.92041
0.73688
-0.74721
-0.58496

0.15598
0.10088
0.81154
0. 87831
-0.02705
0.75339
-0.14335
0.15441

Table 5. Rotation factor interpretation matrix
Specific indicators
Trust level among platform members
Information sharing among platform members
Service level among platform members
Communication status among platform members
Cooperative time of scientific researchers
Cultivation and incentive mechanism of scientific research talents
Risk investment
Financing system
Innovation and entrepreneurship culture

the upper evaluation index system. The upper level
indicator was eventually expanded to 21. After
standardization, the above four synergistic factors of
each platform scored as shown in Table 6.
4.4. Acquisition of evaluation index weight
In order to objectively and reasonably reflect the importance of each evaluation index to platform health,
this paper uses a combination of questionnaire survey and entropy weight method to obtain evaluation
index weight. Firstly, according to the principle of
two-factor method, platform health status evaluation
questionnaire was designed. The scale is divided into

1
0.605
0.762
0.542
0.525
-0.218
-0.684
-0.435
0.454
0.274

Factor variable
2
3
0.530
0.093
0.427 -0.106
-0.300 0.373
-0.326 0. 328
-0.522 -0.132
0.238
0.397
0.244
0.716
0.227
0.714
0.677 -0.112

4
-0.225
0.528
-0.193
0.077
0.372
0.105
0.389
-0.366
0.466

five levels, and the weight of evaluation index is determined by expert scoring. Questionnaires survey
was conducted among R&D and transformation
functional platform personnel, relevant government
department managers, and experts of scientific research institutions. A total of 135 questionnaires
were distributed and a total of 112 valid questionnaires were collected, with a total recovery rate of
83%. The weights of evaluation parameters (w1) are
determined according to Delphi method and analytic
hierarchy process. Secondly, considering that entropy weight method is a method to determine the
objective weight according to index variability magnitude, this paper further uses it to calculate the
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a
Table 6. Platform synergy factor indicator score
Indicators
Relations among platform members
Current situation of platform members collaboration
Innovation Environment of platform
Financial environment of platform

SHIMRI
0.90110
0.72631
1.44788
0.23173

NBIMRI
-0.01937
0.08338
0.53978
0.28197

Table 7. Weight of R&D and transformation functional platform health evaluation index
OrdiPrimary
Indicators
nal
weight (w1)
1
Reputation of platform members and their heterogeneity
0.0712
2
Platform openness
0.0407
3
Quality of core scientific researchers
0.0686
4
Number of R&D and technical service institutions
0.0661
5
Platform's ability to provide services
0.0367
6
Income distribution mechanism
0.0611
7
Cost sharing mechanism
0.0614
8
Relations among platform members
0.0314
9
Current situation of platform members collaboration
0.0309
10
Number of authorized invention patents
0.0563
Total industrial conversion value of technological
11
0.0657
achievements
12
Market share of leading products
0.0596
13
Output value of new products
0.0876
14
Policy system of platform development
0.0677
15
Total R&D investment
0.0396
16
Strategic planning
0.0716
17
Law and regulation system
0.0714
18
Tax system
0.0596
19
Intellectual property protection system
0.0536
20
Innovation environment of platform
0.0456
21
Financial environment of platform
0.0736

HEBIMRI
0.38546
0. 59424
-0.3208
-0.16959

SZIMRI
0.30301
0.72134
1.22724
1.06457

Secondary
weight (w2)
0.0091
0.1715
0.2623
0.0032
0.0065
0.0082
0.0086
0.0749
0.0829
0.1576

Comprehensive
weight (w3)
0.0654
0.0178
0.0831
0.0527
0.0087
0.0404
0.0443
0.2062
0.0803
0.0580

0.0154

0.1407

0.0256
0.0857
0.0315
0.1279
0.1453
0.0932
0.0865
0.0837
0.0704
0.0579

0.0369
0.0357
0.0232
0.1036
0.0289
0.0212
0.0380
0.0911
0.0848
0.0710

Table 8. R&D and transformation functional platform health evaluation results
Internal health status
External health status
Platform
order
score
order
score
SHIMRI
1
0.2298
1
0.1901
SZIMRI
2
0.1501
2
0.1142
HEBIMRI
3
0.1183
4
-0.4092
NBIMRI
4
-0.4982
3
0.1049
weight of each index (w2). Finally, a weighted normalization process is performed on w1 with w2 as a
weight and obtain a comprehensive weighting result
(w3), as shown in Table 7.
5.

R&D and transformation functional platform health evaluation results analysis

Through the specific evaluation of R&D and transformation functional platforms health, it can be seen
that each R&D and transformation functional platform presents different health characteristics.
5.1. Analysis of overall health evaluation results
R&D and transformation functional platforms
(1) Internal health status
As shown in Table 8, the internal health evaluation
results of the four R&D and transformation functional platforms are as follows: SHIMRI has the

highest level of internal health, followed by
SZIMRI, HEBIMRI and NBIMRI. Due to different
dimensions, the evaluation indicators are standardized in order to make the indexes comparable. Therefore, the average health score of each indicator is 0
points. A score higher than 0 indicates that platforms
health is higher than the average level. The higher
the score, the healthier of platforms. According to
the score, the internal health level of SHIMRI,
SZIMRI and HEBIMRI is better, while there are
many internal health problems in NBIMRI.
(2) External health status
As shown in Table 8, the highest external health
scores were scored by SHIMRI, followed by
SZIMRI and NBIMRI. These three platforms external health scores are positive, indicating that their
external health is good. While the external health
score of HEBIMRI is negative, indicating that there
are many external health problems in the platform.
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(3) Comprehensive health status of R&D and transformation functional platforms
The four platforms can be roughly divided into two
categories according to their internal and external
health conditions. HEBIMRI and NBIMRI belong to
the same category. The internal health status of
HEBIMRI is higher than the average, but its external
health status is at a low level. On the contrary,
NBIMRI has a higher external health than the average level, while the internal health is at a lower level.
SHIMRI and SZIMRI belong to the other category.
The internal and external health conditions of these
two platforms are at a good level, but in-depth analysis found that the internal and external health is still
different. The external health status of SHIMRI is
better than its internal health; SZIMRI, on the other
hand, has a relatively high internal health level. In
general, from the health scores, although the four
platforms have higher-than-average internal or external health level, the overall scores of internal or
external health are low, indicating that the health
maintenance work of the four platforms needs to be
strengthened from both internal and external aspects.
5.2. Analysis of main influencing factors of R&D
and transformation functional platforms health
(1) HEBIMRI
HEBIMRI was established on May 5, 2018, but Harbin University of Technology began the research of
artificial intelligence as early as the 1950s, which almost at the same time as the research of artificial intelligence started in the world. Due to the long-term
internal integration, HEBIMRI internal health is
higher than the average level, but the external health
is low. Further analysis found that the sub-health of
HEBIMRI mainly comes from the total investment
of R&D funds, tax system, intellectual property protection system, etc. The influencing factors scores
are shown in Table 9.
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siasm to do more expansion work. Second, the transaction cost caused by platform specialization is too
high. The increasingly widening and deepening of
specialized labor division has led to the increase of
transaction subjects, the expansion of transaction objects and the complexity of transaction types. In the
face of increasing and very strange counterparties, it
not only causes changes in cooperative relations, but
also changes in contractual arrangements. The evolution of labor division will also lead to a substantial
increase in taxes and fees, and the original tax system
is not suitable, which requires redesigning the system or innovating the original rules. Third, the intellectual property protection system has weak protection capabilities. Once the technology developed by
platform is transformed into service or product, it is
easy to be modified and imitated, or even transcendental imitation. All these will lead to a significant
reduction in profits, but the cost is not shared.
(2) NBIMRI
NBIMRI plans to builds a platform for innovation
and entrepreneurship of intelligent manufacturing
technology. In the next five years, it will adopt one
hospital, two centers, three directions, four bases
and N demonstration factories as the strategic goal
and become the new engine for the development of
Ningbo Smart industry. Since establishment,
NBIMRI has received strong support from government departments, including funding and optimization of other systems in the external ecosystem,
therefore, its external health is above average. However, its internal health is low at this stage. Further
analysis shows that internal health is mainly affected
by factors such as platform openness, platform service capability, revenue distribution mechanism and
cost sharing mechanism. The influencing factors
scores are shown in Table 10.

Table 9. Main influencing factors of HEBIMRI external
health
PlatMain influencing factors of exScore
form
ternal health
Total R&D investment
-0.0832
HEBITax system
-0.0284
MRI
Intellectual property protection
-0.0533
system

Table 10. Main influencing factors of NBIMRI internal
health
Main influencing factors of inPlatform
Score
ternal health
Platform openness
-0.0042
Platform's ability to provide
-0.0025
services
NBIMRI
Income distribution mecha-0.0095
nism
Cost sharing mechanism
-0.0192

Since its establishment, HEBIMRI has actively integrated the academic resources and superior scientific
research forces at home and abroad, but it still faces
many problems. First, the government has limited
capital investment and no systematic planning. As a
platform based on colleges and universities, its funding source is very single, mainly come from the application and commitment of national projects, and
the limited national projects funds cannot be used for
infrastructure construction, which resulting in poor
capital efficiency and make HEBIMRI has no enthu-

According to the report provided by Pulse Data Research Institute, R&D and transformation of functional platforms is a new thing in itself. Among the
dozens of R&D and transformation functional platforms in China, more than 70% platforms have open
shortages. NBIMRI is a platform for applied technology research and development, innovation and
entrepreneurship and conditional service. It has a
short set-up time, and there is a serious shortage of
talents who understand the market, manage, and coordinate. At the same time, its own characteristics
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tics and function orientation have not been fully integrated. There are not many channels and methods
for platform development and management of innovative talents, and the ability of open public service
is relatively weak. The second major internal operation problem of NBIMRI is the income distribution
mechanism and the cost sharing mechanism.
NBIMRI has many internal entities, including R&D
center, technology transfer center, management
transfer center, consultation center and other subordinate organizations. There are no clear rules and
regulations on what kind of mechanism to invest
R&D funds, allocate operating costs and distribute
income, which leads to insufficient internal cohesion
at this stage, and health needs to be focused on.
(3) Other platforms
Although SHIMRI and SZIMRI have a better overall
health situation, the unhealth status of specific individual indicators cannot be ignored.
SHIMRI has been established for three years. With
the help of Shanghai Science and Technology Innovation Center, the operation effect has been recognized by the industry. However, the following problems still exist in the current stage. First, the innovation mechanism is not perfect enough. SHIMRI has
insufficient innovation resources, which results in
the weak innovation ability of the existing innovators. At the same time, due to the fact that the development of Shanghai's science and technology finance is not active enough, the exit mechanism of
Shanghai's technology finance is not perfect, and the
openness of innovation cooperation needs to be improved, all these have limited the overall innovation
level of SHIMRI. Second, there are also problems of
income distribution and cost sharing. In addition to
the large number of subjects, the revenue and cost
mechanism is not perfect. At the same time, because
in the initial stage and the technical team must running as a whole, the platform needs to integrate the
research and development of the whole industry
chain to promote the transformation of scientific and
technological achievements. Therefore, how to create a more favorable environment for the cultivation
of technology brokers, make them driven by interests
rather than system or government, realize the crossregional flow of technology brokers and reduce the
cost of matching, is also an urgent matter.
Although SZIMRI is above average in terms of
openness, income distribution and cost sharing, its
health is not outstanding enough. Another factor that
is critical to its health impact is the poor strategic
planning, which is lower than the average level.
Firstly, the government and the platform itself have
no prominent positioning focus, which directly leads
to the lack of advantages in market share of products
developed and converted. At the same time, due to
the lack of clear positioning, the social capital investment cannot be attractive enough, and the existing
government investment has certain blindness in this

respect, which has brought certain obstacles to the
rapid development of SZIMRI.
6. Suggestions and Recommendations
In order to improve R&D and transformation functional platform health, the following suggestions are
put forward.
(1) Increase platform openness and build open network
Platform openness directly affects platform’s attractiveness. The higher the degree of openness, the
higher the level of resource sharing within the platform. For R&D and transformation functional platforms, realizing resource sharing and accelerating
the flow and diffusion of innovation resources are
the best ways to rapidly promote the generation and
development of innovation and achieve rational allocation of resources. Under the current state of innovation, building an innovation network can greatly
accelerate the flow and diffusion of innovation, and
at the same time enable participants in the network
to use network resources, which can save costs and
maximize resource use. Innovative networks can accelerate the flow of resources, but in the face of the
dynamic evolutionary game of resource sharing
within the platform, a reasonable governance mechanism should be designed in the process of innovation network. Such as the punishment mechanism,
set strict protection rules for platform resource sharing, prevent accidental disclosure of related resources in resource sharing system, and strengthen
the punishment for members’ possible malicious infringement shared resource behavior, which can effectively reduce the risk cost of members participating in sharing and enhance members' sharing willingness. Another example, bundling the income distribution with the shared resources provided by the
members can also increase the enthusiasm of members to disclose knowledge and share resources.
(2) Adhere to market-oriented operation and build a
sound operation mechanism
Clarify the mission and objectives of functional platform, learn from the experience of world-class R&D
institutions, establish a market-oriented and professional operation mechanism, innovate and breakthrough in organizational structure and institutional
mechanism, introduce an enterprise management
model, coordinate and mobilize the strengths of all
parties in society to ensure good operational efficiency. The transformation of scientific and technological achievements and the cultivation of upstream
and downstream enterprises of the platform should
be incorporated into the assessment system, and the
distribution of income and the sharing of costs
should be based on the results of research and development and transformation. Guiding and encouraging the two-way flow of talents among universities,
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scientific research institutes and functional platforms, establishing an evaluation orientation based
on the main criteria of ability, performance and contribution, adopting annual salary system, agreement
salary system and project salary, and designing a reasonable income distribution mechanism for innovative teams and individuals, all these can improve
platforms ability of gathering and attracting highlevel innovative talents. For example, US Big Data
R&D platform cooperates with universities to promote the innovation of the performance evaluation
mechanism for researchers engaged in the transformation. The platform will directly allocate part of
cooperation project funds to the University as the research funds. In the distribution of income that promotes the transformation of scientific and technological achievements, universities and platforms are divided into 8:2. Then, the university will allocate 80%
of its revenue to innovative teams and individuals,
which greatly improves platform overall innovation
efficiency.
(3) Pay equal attention to science and technology and
system, and the government should guide them reasonably.
Since the platform aims to integrate R&D and innovation resources of the whole industry chain and
serve the innovation main body, the original policies
and systems are mostly divided by departments, and
there are many incompatibilities. Therefore, in order
to promote the construction and development of
R&D and transformation functional platforms, technological innovation and institutional innovation
must be driven by two-wheel drive. Learning from
the experience of world-class R&D institutions, and
comprehensively applying breakthrough policy
measures in terms of talents, results transformation,
fiscal and taxation. Strengthen policy guidance and
comprehensive support for functional platform construction, optimize operational mechanisms, attract
top talents, and enhance core capabilities. Platform
development needs to gather internal and external
forces, therefore government support is very important. At different stages of platform construction,
the government should assume different roles, such
as planners, organizers, investors, leaders and liaisons. Government should formulate targeted policies, provide strong scientific research input, encourage society active participation, and guide the platform to develop steadily.
(4) Optimize financial support methods and build a
diversified fund-raising mechanism
Government should sign a support agreement with
platform in the form of contract, clarified the main
objectives, and built a research funding mechanism
and management model based on operational performance. Establish a periodic performance appraisal
system, give full autonomy to the platform to construct and operate. The performance appraisal is di-
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rectly linked with financial allocation, so as to determine the follow-up support and the independent use
of funds. At the same time, we should build a diversified fund-raising mechanism to guide platforms to
cooperate with resources of all parties, attract social
funds to invest together, and realize benign interaction and sustainable development. We should give
full play to the guiding role of financial investment
funds, encourage and support platforms to set up investment funds through multiple financing means
and channels, carry out market-oriented and specialized operations, and provide entrepreneurship incubation and technology investment and financing services in accordance with industrial characteristics.
(5) Pay attention to platform’s internal and external
coordination, strengthen the transparency of platform operation
The trust among members will have a positive impact on platform health. Platform should try to ensure the operating procedures are open and transparent, which is not only conducive to promoting the
overall trust level, but also can further expand platform’s service object. Therefore, in order to promote
trust and understanding among members, the accuracy and completeness of the information submitted
by platform and its members should be reviewed regularly, the normal communication and exchange
mechanism among members and platforms should
be established, and the high-level meeting mechanism of members should be established. At the same
time, according to the different forms of cooperation
among members, different interest distribution and
cost risk sharing schemes should be developed to ensure members fulfill their commitments. In order to
prevent resources waste and the real resources can be
implemented in practice, it is necessary to strengthen
platform prior and in-process control. The previous
assessment is more focused on post-event control,
resulting in problems that have not been dealt with
in a timely manner and causing hysteresis. Therefore, it is necessary to combine the pre-contractual
constraints with the post-evaluation in development
process.
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Abstract
In the article, on the basis of a review of literature and personal considerations, the problem of violence was presented, especially in relation to violence in the natural environment. The expected impact of the introduction of
the term violence on the natural environment in relation to the economic, social and environmental area has been
presented; three pillars of sustainable development. Man is currently influencing the Earth in many ways. These
harmful activities must be reduced immediately to prevent further violence in the natural environment.
Key words: education, sustainable development, violence on natural environment

Streszczenie
W artykule, na podstawie przeglądu literatury i rozważań własnych zaprezentowano problem przemocy, szczególnie w odniesieniu do przemocy w środowisku przyrodniczym. Przedstawiono oczekiwany wpływ wprowadzenia
terminu przemoc na środowisku przyrodniczym w odniesieniu do obszaru gospodarczego, społecznego i środowiskowego; trzech filarów zrównoważonego rozwoju. Człowiek wywiera obecnie wpływ na Ziemię na wiele sposobów. Te szkodliwe działania muszą zostać natychmiast ograniczone, aby zapobiec dalszej przemocy w środowisku
przyrodniczym.
Słowa kluczowe: edukacja, rozwój zrównoważony, przemoc na środowisku przyrodniczym
Introduction
Technological development brings comfort, but also
puts people into a multi-dimensional threat. We live
in the anthropocene period wreaking havoc on the
natural environment. Currently, as never before,
much on our planet is influenced by Homo sapiens –
our attitudes, actions and relationships with other living organisms. Gawor (2017) rightly disseminates
the view that the current situation is forcing Man to
radically change his approach to nature, if human
civilization is to survive. Diagnoses of the natural
and social environment alert and clearly indicate that
the anthropocentric vision of a human place on Earth
should be revised and replaced with an ecocentric
perspective in which Man occupies an undefined position among other elements of nature. Thanks to bi-

ological diversity, ecosystems provide priceless services to human and other organisms. According to
the Millennium Ecosystem Assessment (MEA,
2015) ecosystem services are a set of benefits that the
environment provides to society and the economy.
Recognition of mutual dependencies and mechanisms between individual ecosystem services may
improve the ability to manage natural resources and
landscapes to preserve the biodiversity of ecosystems (Cavender-Bares et al., 2015). According to the
calculations carried out at the initiative of the EU
Commission for the G8 summit, estimated costs of
losing global ecosystem services were put at 50 billion euros per year. It has also been estimated that by
2050, such financial losses may amount to around
7% of global consumption (Braat and Ten Brink,
2007; TEEB 2011). Rockström et al. (2009) defined
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nine global processes for which it is necessary to set
boundaries for safe human function on Earth. According to the authors' claims, these limits have now
been exceeded in three of these processes. In addition to climate change and the nitrogen cycle impinging on human security, these authors highlight the
current rate of biodiversity loss.
Counteracting this last phenomenon is one of the
main goals of contemporary authorities in the field
of environmental and nature protection. Idealistically, Edward O. Wilson (2016) postulated that half
of the Earth ought to be allocated as strict nature reserves and claimed that this could help to save biological diversity. Acceptance of such a view would
mean the retardation of ecosystem degradation (Kostecka, 2013), but also limit current economic development. If Wilson’s ideas were followed, a total economic re-think would be necessary.
Implementation of conduct in accordance with the
principle of sustainable (intelligent, responsible) development is now a priority task for all of mankind.
This is important because the basis of this concept is
the protection of natural resources while preserving
intergenerational justice within ecological, economic and social spheres. Particularly noteworthy
here is the use of non-renewable resources, lost irretrievably when utilized. The prudent use of potentially renewable resources is also important, because
about 60% of ecosystem services provided by biodiversity are currently degraded or do not function according to the principle of sustainable development
(MEA, 2015). The variety of human activities at
many levels, causes the necessity for constant research on progress in this field and implementation
in the education sector (Kras, 2015). In the search for
new educational resources and elements of social organization, an introduction to and dissemination of
the concept of violence on the natural environment
(Absher, 2012; Chapple, 1990) is worthwhile.
The aim of this paper is to consider the subject of
violence, the concept of which was extended to violence on the natural environment. The literature has
been reviewed in the field of perception of violence.
The current understanding of the term has been developed, to propose an understanding of the term
ecological violence with violence on the natural environment also evaluated. Using a SWOT (strengths,
weaknesses, opportunities and threats) analysis, the
predicted impact of adaptation and application of the
concept of violence on the natural environment was
taken on the implementation of sustainable development.
Reflections on violence
Various definitions of violence can be found in psychological and pedagogical literature. Colloquially,
it is replaced by the terms: cruelty, oppressiveness,
brutality, aggression and crime. We use violence to
overcome or stop resistance (Zybertowicz, 1995).

Understood as a spontaneous or premeditated procedure, significantly threatening another person or
group of people. It can cause damage, harm, physical
suffering, but also moral suffering, meaning the use
of violence to force the adoption of certain attitudes
and behaviours inconsistent with someone's will.
Hanausek (2009) conceives violence as an influence
of physical means on a certain object, forcing his
functioning under the influence of the will of the
subject exerting pressure. Sometimes the perpetrator
using violence wants to influence not only his victim, but also social awareness. Violence, however,
can also impose its point of view, ideology or religion (Mańkowska, 2004). The perpetrator is always
responsible for violence. It is also possible to recognize numerous other forms of violence: social and
political, revolutionary and non-revolutionary, state
and anti-state, internal and external, stabilizing and
destabilizing, mental and physical, individual and
group, direct and indirect, partial and comprehensive, every day and occasional, substitute and fundamental and even just and unjust (Tokarczyk, 2004).
Violence and aggression can also be directed towards plants, animals and even inanimate objects.
Often, people mindlessly or deliberately destroy
public lawns, break trees, demolish interiors of
trains, buildings, destroy park benches, turn over
waste bins (Wolicki, 2013). The result of violence
may also be environmental damage – the result of a
crime determined by law (regarding damage caused
to protected species, natural habitats, water and soil
ecosystems, it can also be interpreted as any pollution that negatively affects the natural environment).
A specific form of violence may also be ecoterrorism, i.e. the use of threat or violence to exert pressure
on private or public entities in the sphere of activities
related to the natural environment (Tomasiewicz,
2006).
As an example, Polish law on preventing environmental damage and its repair (Act of 13 April, 2007),
defined the concept of environmental damage as a
measurable, negative change in the function or state
of natural elements, assessed on the initial state,
which was directly or indirectly caused by the entity's activity (entrepreneur, unit organizational, physical person) using the environment. It seems that the
concept of damage is very narrow here due to the
simple and unambiguous definition of the scope of
the subject and elements of the environment (species
and protected habitats, water and land surface). This
may lead to the conclusion that not every interference with the environment will be a disadvantage;
interference is after all the essence of human development. However, the concept of damage should
clearly highlight the problem of abuse and irreversibility of the negative effects of the anticipated damage. According to Mering (2012), the Act covers
only major changes that have a very negative impact
on a large scale, meanwhile, in the current reality of
reduced availability of resources and the destruction
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of more than 60% of ecosystems globally, the concept of environmental damage should be a key category of crime, as the possibility of its occurrence violates the requirements of environmental safety for
people and may also affect the criminalization of
many behaviours. The situation in English law is very
similar to that in Poland, as both countries are currently
a part of the European Union. However, post-Brexit,
the UK will need to ensure legal measures are enacted
to continue such protection.
Within modern criminology, a new dynamic field of
science called Green criminology is developing
(White, 2014), which could be added to the issue of
ecological crime. It is controversial and has an unconventional approach to contemporary ecological
threats, looking for new pathological phenomena
that arise in the natural environment. Numerous
studies conducted by biologists, inspired criminologists to seek answers, as to how the local community
co-exists with the natural environment, and what
processes accompany these relationships. Ecologists
strive to protect the quality of life at every level, even
indicating cases of appropriation of green urban
spaces by construction companies and industrial
consortia, taking into account glaring violations of
construction law by developers, causing pollution of
the air or drinking water intakes.
It seems that in criminology literature, rarely does
the term Green criminology appear. This may be due
to a very slow development of provisions on criminal
law of environmental protection, and above all from
the low environmental awareness of citizens even
blocking those restrictions that arise from existing
law. Due to such attitudes present in other nations,
despite numerous international initiatives, the resources of the Earth are being intensively exploited.
This is also the result of the phenomenon of globalization, which on one hand may be a chance to solve
numerous economic problems, but on the other becomes a cause of serious ecological problems at local
and larger scales.
A good example of crime in the field of eco-crime,
would be conducting illegal activities strongly interfering with environmental resources in naturally valuable areas. Many sectors of world economic trade
(for example, tropical timber, rare protected species), deal with the production of modified plant species, contribute to the exploitation of valuable minerals, and trade waste and land important for environmental protection. Often, valuable areas for development are growing illegally. In such case, do
deeds in the Earth's resources meet with an adequate
legal and citizen protection? A radical change in attitudes and judgments is necessary here (Pływaczewski and Chorbot, 2011). This also applies to
education and law enforcement of tourists, whose irresponsible behaviours and deeds may be another
example of ecological violence (Chackiewicz and
Kostecka, 2017).
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As an example, Polish and English students who
were training in an environmental subject, were
aware of threats to the environment. They were able
to suggest numerous examples of ecological violence, including loss of biodiversity, habitat destruction and pollution (terrestrial and marine). In addition, they mention over-hunting and over-fishing and
specifically hunting of endangered species. Exploitation of minerals was also mentioned with a focus
on short term gains without thought for the long term.
Unsustainable practices in society were mentioned
such as rubbish tipping and burning. On a larger scale,
deforestation for production of cattle (meat) was mentioned as was other economic violence in general that
might impact upon ecosystems. However, little consideration was given to the soil system and the consequences on food production if such a universal resource
is lost or severely degraded (Butt and Kostecka, 2019;
Kostecka et al., 2019).
We believe that the discussed concept is worthy of
further analysis because there currently seems to be
a need. The issue of accepting and promoting a specific appellation appears as a secondary matter: it is
not the most important aspect. Despite this, the term
violence on the natural environment was seen by
English students to be a slightly worst form of expression than the term ecological violence (although
as many students were non-committal and some
even felt that violence itself was not a term to connect with the natural environment) (Butt and Kostecka, 2019). We believe that the first term (violence
on the natural environment) appears broader and allows for more multifaceted considerations.
Expected impact of the concept violence on the
natural environment on sustainable development
The heuristic SWOT analysis technique is one of the
basic methods of organizing information, alongside,
for example, the method of decision-making based
on numerous sustainability scenarios (Kostecka and
Butt, in prep.) allows the most appropriate actions in
complicated situations. As seen from the figure and
table below (fig. 1, table 1), the impact of the violence on the natural environment concept on functioning of sustainable development has a chance to
be positive at the natural, social and economic level.
Discussion
Given the different sources of violence, three basic criteria can be noted: type of behaviour, intentions and effects. An important role in the assessment and perception of behaviour is played by norms and patterns: the
perpetrator committing a specific act may do so to
achieve a certain goal or satisfaction or to discharge anger and cause suffering to the other person. Analyzing
the criterion of intent, one can distinguish intentional
behaviour, or one that is the result of recognizing vio-
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Figure 1. Effects expected after enactment of the term violence on the natural environment, source: authors own
Table 1. The impact of violence on the natural environment concept with divisions into areas important for building
sustainable development, source: authors own
Economic
The term violence on the natural environment can be a legal barrier to the
uncontrolled use of natural resources,
which will limit the costly recovery of
ecosystems degraded without restrictions, thus not undermining the future income of local communities.
Fear of punishment resulting from failure to comply with the law in which
the consequence of violence on the
natural environment will be included
and will fall into the broadly understood treatment.
The costs of environmental repair will
be reduced.

Greater respect for nature can translate
into economic savings in connection
with the improvement of the quality of
human health.

Dissemination of the concept may
stimulate the emergence of new business entities that guard broadly understood good relations with nature.

Setting economic gains over not entirely quantifiable social and environmental profits and a long-term development strategy.
Insufficient promotion of the term,
lack of access to information and the
exchange of experience of the application may cause further acts of violence on the natural environment,
which will have to be repaired with
the participation of financial expenditures.

(a) Strengths
Social
The term violence on the natural environment
has a connection with human emotions. Its
presence in the social consciousness will favour
the organization of many human-nature relations, may even deepen the need for neatness,
improve the appearance of the landscape and
the surroundings.
Social acceptance of the concept will create positive conditions for the organization of a strategically justified model of social development in a
positive relationship with ecosystem services.
The renewed and widespread habits of civic respect for nature and the resistance to various manifestations of violence on the natural environment
coincide with the concept of sustainable development and promote the pro-ecological attitude of
local communities. It can also trigger the need to
look for more effective ways to protect the natural
environment.
The use of pro-environmental activities in the
avoidance of environmental violence can also
contribute to improving the health of citizens,
and therefore also the comfort of their lives.

An attempt to disseminate the term by enthusiasts may favor a kind of fashion, an interesting
hobby. It can bring new social groups (whole
families) closer to nature. A perfect and multifaceted educational tool is created.
(b) Threats
No emotional support for effective methods of
pro-environmental education.

With poor promotion, the energy and enthusiasm
of the potential enthusiasts of the concept may
be wasted.

Ecological
An understanding of the term violence on the natural environment will allow more careful use
of biodiversity.

Conditions will be created to
protect the benefits of ecosystems,
it will develop the prevention of
environmental threats from
waste, eutrophication, air pollution, soil degradation and other
forms of anthropogenic stress.

Stimulating the emotional condemnation of violence on nature
will help improve the quality and
fertility of soils, strengthen ecosystem services, reduce environmental burdens.
Positive relations with the natural environment are re-born.

The threat of not using the chance
to gradually relieve the natural environment from the pressure of an
anthropocentrically-thinking Man.
Lack of support for unconventional methods of pro-environmental education.
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lence as an effective technique (e.g. when raising or bypassing environmental law) then the perpetrator is not
violence. As far as the criterion of effects is concerned,
the example is the position of Kondziela (1974), according to which violence is: exerting influence on people, in which their current level of spiritual and somatic
development is smaller than the potential level of this
development. With ecological violence, it is easy to find
an analogy – as a result of the use of violence in the
ecosystem, the level of well-being of its inhabitants, including Man, deteriorates. As we expand our considerations to sustainable development, the deterioration can
also be sought in the living conditions of local societies
plundered against the Washington Convention on biodiversity (Chackiewicz and Kostecka, 2017).
When reviewing the given criteria, it can be stated
that violence is defined not only as an action but also
as a failure to act; violating the norms using the predominant force directly affecting the other person,
which is not accidental and premeditated. The result
of such an act is the creation of suffering, pain and
harm, loss of values, change in behaviour, views or
attitudes incompatible with his will (Walc, 2006).
Currently, the world is changing very rapidly, with
the number of people and the global economy increasing. It seems that we need more and more energy, water, wood and metals, food and a range of
other resources. Meanwhile, the majority are non-renewable or potentially renewable resources. The
amount of waste generated is increasing. There is a
contraction of previously unadulterated areas and an
increasingly rapid extinction of species (Popkiewicz,
2015). Taking forecasts into account, the world's
population will increase to 8-9 billion within the next
50 years. When we do not change our way of thinking, we do not see the need for retardation in relation
to various aspects of life (Kostecka, 2013), it should
be assumed that the demand for resources and natural values will continue to grow. It means great challenges and the necessity to look for and research new
variables, thanks to which it would be necessary to
continuously monitor social attitudes towards environmental protection.
Rydzewski (2017) claims that attitudes towards protection of the natural environment, e.g. in contemporary American society, do not depend on the income
and prestige of the profession of the respondents.
These attitudes are determined by education, and
above all age – these are the most important features
that influence the strength of beliefs about the need
to protect the natural environment. This fact means
not only the necessity to undertake education on the
principles of sustainability and sustainable development in all areas of life, but also the need to carefully
look around and learn from leaders and learn from
their experiences.
The term sustainable development should be implemented in an increasing number of new contexts
(technological, science development, environmental

protection, policy) and at various levels (global, regional, national, institutional, individual). It should
also be correctly interpreted in the world of business,
technology and politics. The diversity of human activities at various levels of the concept of sustainable
development makes its implementation in the education sector a difficult task. Therefore, next to the
term of ecosystem services (MEA, 2015) and retardation (Poskrobko and Kostecka, 2016), the concept
of violence on the natural environment also fulfills
its tasks and can be useful in arousing positive emotions and conviction about the need to change attitudes towards nature.
Education for sustainable development is not uniformly
implemented in all institutions, including universities
(Kostecka et al., 2019). Therefore, one should address
the question of how to create a balance based on economic, social and natural development, if this issue is
foreign to many citizens. In the results of the studies
quoted, it is worth emphasizing the difference in the
perception of the world between students in the field of
Environmental Protection and non-environmental subjects. Their answers repeatedly differed in the level of
understanding human relationships with ecosystems
and accepting the importance of this. Most of the Polish
students surveyed recognized violence in the environment and knew at least one or a few people who experienced it. The popularity of this phenomenon is also
confirmed by the report by Miedzik (2014), according
to which on average 30% of children and adolescents
surveyed knew someone who had experienced various
manifestations of domestic violence in their environment. Such people according to the respondents require
re-socialization. Almost all Polish and English surveyed students had never heard of the term violence on
the natural environment, but intuitively chose its definition. In earlier studies (Kostecka et al., 2012), which
were carried out in Rzeszów, Poland for randomly selected adult citizens, the question Is there a concept of
ecological violence?, 78% of respondents associated it
with excessive consumption of resources. Most student
responses (>70%) thought that the process of resocialization should be undertaken by anyone who commits
environmental violence (Kostecka et al., 2019; Butt and
Kostecka 2019).
The quantity and quality of knowledge is the effect
of diverse curricula, so not everyone has an opportunity to learn and consider the above problems.
Most of the students of non-environmental subjects
examined by Kostecka et. al (2019) (unlike students
of environmental protection) did not recognize the
need to act responsibly in the environment. It may be
the result of a situation at a lower level of education.
When interviewing students in selected junior high
schools in the Lublin region, Poland, Samonek-Miciuk
(2013) confirmed the average level of interest of the respondents in threats and environmental protection. This
gives an unfavorable picture and may indicate that there
is no future need for respondents to join in actively
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solving environmental problems and may result in little
involvement in activities for environmental protection.
The fact that today's youth, through lifestyle, loses contact not only with nature, but also with nature vocabulary, which until recently was present in everyday life,
also strengthens the negative situation. In the past, a
sentence such as They met under a linden tree, pansies
were collected, a cow was milked, and the voices of various bird species were distinguished was not uncommon. Currently, young people are mainly indoors, they
contact each other through social media, so everyday
vocabulary is dominated by terms such as, laptops,
smartphones, bits, interfaces, selfie and Instagram. The
bond with nature is emotionally broken. Therefore, the
reintroduction of a strong and emotional relationship
with nature seems very important. Education for sustainable development requires well-thought-out projects and effective actions to shape and recreate such
bonds with nature.
Currently, commercial forestry, killing of rare animals, illicit trade in protected organisms, carefree
mass ecotourism and other threats to ecosystems, are
perceived as the most serious crimes in the field of
eco-criminology by only a few. It is therefore necessary to question whether deeds interfering with the
Earth's resources are met with an adequate legal response. How can we measure the harmfulness of
such activities? What penalties should be given to
perpetrators and how should we prevent this? The
problems outlined indicate that it is not only worth
introduction and dissemination of the concept of violence on the natural environment, but also creation
and implementation of strategies to counteract ecological crime. Knowledge alone is not enough, it is
necessary to radically change our habits, attitudes
and judgments. Although a large proportion of surveyed students had difficulties in recognizing the issue of violence on the environment, the majority
stated a need to rehabilitate people committing such
violence. This confirms the need for continuous and
adequate education. In search of effective education
for broadly defined sustainable development, it is
also worth presentation, examination and refinement
of the concept of violence on the natural environment.
We use technology to clean up waste water through
sewage treatment and to remove atmospheric contamination in emissions from industrial plants by use
of scrubbers. However, as proposed by Skolimowski
(1991a, b), in addition to cleansing of such environmental problems, there is also a need to clean our
minds. Whatever happens, the environmental situation must change. If we do not seriously consider and
act to prevent violence on the natural environment,
then technological-Man will destroy the very ecosystem services that we rely upon, but too few recognize
nor fully appreciate.

References
1.

2.

3.

4.

5.

6.

7.

8.
9.
10.

11.

12.

13.

14.

15.

16.

17.

ABSHER B., 2012, Toward the Concept of Ecological
Violence: Martin Heidegger and Mountain Justice, in:
Radical Philosophy Review. vol. 15. no 1. 89-101,
DOI: 10.5840/ radphilrev20121519.
Act of 13 April 2007 on preventing and repairing damage to the environment/ Ustawa z dnia 13 kwietnia
2007 r. o zapobieganiu szkodom w środowisku i ich
naprawie, OJ 2007, No. 75, Pos. 493.
BRAAT L., TEN BRINK P. (eds.), 2007, The Cost of
Policy Inaction: The case of not meeting the 2010 biodiversity target, A study for the European Commission,
DG Environment under contract: ENV.G.1/ETU/
2007/0044, Official Journal reference: 2007/S95116033), http:///ec.europa.eu/nature/biodiversity/eco
nomics/index.en_htm (10.07.2017).
BUTT K. R., KOSTECKA J., 2019, Opinions of English students on the term ‘Ecological violence’, in:
PJfSD, 23(1), DOI: 10.15584/pjsd.2019.23.1.1.
CAVENDER-BARES J., BALVANERA P., KING E.,
POLASKY S., 2015, Ecosystem service trade-offs
across global contexts and scales, in: Ecology and Society, 20 (1), p. 22.
CHACKIEWICZ M., KOSTECKA J., 2017, Zatrzymania zasobów różnorodności biologicznej chronionych
konwencją waszyngtońską (CITES) dokonywane przez
polską służbę celną, in: Inżynieria Ekologiczna, 18(3), p.
129-138.
CHAPPLE CH., 1990, Ecological Nonviolence and the
Hindu Tradition, in: Perspectivies on Nonviolence, ed.
Kool V.K., Springer-Verlag, New York.
GAWOR L., 2017, Ekoszkice, Wydawnictwo Uniwersytetu Rzeszowskiego.
HANAUSEK T., 2009, Kryminalistyka. Zarys wykładu,
Wydawnictwo Oficyna.
KONDZIELA J., 1974, Badania nad pokojem. Teoria i
jej zastosowanie, Ośrodek Dokumentacji i Studiów Społecznych.
KOSTECKA J. 2013, Self-evaluation on the way to retardation of pace of life and resources transformation, in:
Problemy Ekorozwoju/ Problems of Sustainable Development, 8(2), p. 93-102, http://ekorozwoj.pol. lublin.pl/no16/l.pdf (15.11.2017).
KOSTECKA J., BUTT K.R., 2019, Problems of development management in rural areas (in preparation).
KOSTECKA J., MAZUR-PĄCZKA A., PODOLAK-MACHOWSKA A., DUNIN-MUGLER C.,
2012, Stosunek do wybranych akcentów różnorodności biologicznej wykładnią szans na wprowadzanie
pojęcia retardacja przekształcania zasobów, in: Zesz.
Nauk. PTIE i PTG Oddz. w Rzeszowie, 15, p. 53-61.
KOSTECKA J., CYRANKOWSKA M., PODOLAK
A., KOWALSKA B., 2019, Elements of reflection on
education for sustainable development in 30 years
from the Bruntland report, in: Studia Ecologiae et Bioethicae, 17(1), DOI: 10.21697/seb.2019.17.1.01.
KRAS E., 2015, How We Think: How it Affects Sustainable Thinking, in: Problemy Ekorozwoju/ Problems
of Sustainable Development, 10(2), p. 63-69.
MAŃKOWSKA A., 2004, Przemoc, in: Przemoc i filozofia, Lubelskie Odczyty Filozoficzne, Wydawnictwo
UMCS, 8, p. 143-151.
MERING L., 2012, Szkoda środowiskowa, jako znamię
przestępstw przeciwko środowisku, in: Prawnokarne i

Kostecka & Butt/Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 183-189

18.

19.

20.

21.
22.

23.

24.

kryminologiczne aspekty ochrony środowiska, Wydawnictwo UWM, p. 143-157.
MIEDZIK M., 2014, Diagnoza zjawiska przemocy i
możliwości uzyskania pomocy, w sytuacji doświadczania przemocy w percepcji dzieci i młodzieży, Ministerstwo Pracy i Polityki Społecznej.
MILLENIUM ECOSYSTEM ASSESSEMENT,
2015, Guide to the Millenium Assessment Reports,
http://www.millenniumassessment.org/en/index.html (15.03.2019).
PŁYWACZEWSKI W., CHORBOT P., 2011, Ekokryminologia, jako uzasadnienie badań na rzesz ochrony
środowiska, in: Kryminologia wobec współczesnych zagrożeń ekologicznych, Wydawnictwo UWM, p. 8-19.
POPKIEWICZ M., 2015, Świat na rozdrożu, Sonia
Draga.
POSKROBKO B., KOSTECKA J., 2016, Retardacja w
świadomości społecznej, in: PJfSD, 20, p. 145-160,
DOI: 10.15584/pjsd.2016.20.16.
ROCKSTRÖM J., STEFFEN W., NOONE K., PERSON A., CHAPIN S.F., LAMIN E.F., LENTON T.M.,
SCHEFFER M., FOLKE C., SCHELLNHUBER H.J.,
NYKVIST B., DE WIT C.A., HUGHES T., VAN DER
LEEUW S., RODHE H., SÖRLIN S., SYNDER P.K.,
COSTANZA R., SVEDIN U., FALKENMARK M.,
KARLBERG L., CORELLI R.W., FABRY V.J., HANSEN J., WALKER B., LIVERMAN D., RICHARDSON K., CRUTZEN P., FOLEY J.A., 2009, A safe operating space for humanity, in: Nature, 461, p. 472475.
RYDZEWSKI P., 2017, General Social Survey and Sustainable Development. Methodological and Empirical
Aspects, in: Problemy Ekorozwoju/ Problems of Sustainable Development, 12(1), p. 21-29.

189

25. SAMONEK-MICIUK E., 2013, Stosunek uczniów gimnazjum do środowiska przyrodniczego, Wydawnictwo
UMCS.
26. SKOLIMOWSKI H., 1991a, Ocalić Ziemię – Świt filozofii ekologicznej, Wydawnictwo Krzysztofa Staszewskiego, Warszawa.
27. SKOLIMOWSKI H., 1991b, Medytacje o prawdziwych wartościach człowieka który poszukuje sensu
życia, Wrocławska Oficyna Wydawnicza Astrum,
Wrocław.
28. TEEB (The Economics of Ecosystems and Biodiversity),
2011, Poradnik TEEB dla miast: usługi ekosystemów w
gospodarce miejskiej, Fundacja Sendzimira, Kraków.
29. TOKARCZYK R., 2004, Przymus a prawo, in: Przemoc
i filozofia. Lubelskie Odczyty Filozoficzne, Wydawnictwo UMCS, 8, p. 15-36.
30. TOMASIEWICZ J., 2006, Przemoc w ruchu ekologicznym: od obywatelskiego nieposłuszeństwa do terroryzmu - przypadek Earth Liberation Front, in: Terroryzm.
Anatomia zjawiska.
31. WALC W., 2006, Przemoc w relacjach międzyludzkich
– opinie młodzieży. Wydawnictwo UR.
32. WILSON E.O., 2016, Half-Earth: Our Planet’s Fight
for Live, Liveright Publishing Corporation. New YorkLondon.
33. WHITE R., 2014, Green Criminology, in: Encyclopedia
of Criminology and Criminal Justice, eds. In: Bruinsma
G., Weisburd D., Springer, New York.
34. WOLICKI. M., 2013, Agresja i przemoc, jako konsekwencja braku poczucia sensu w życiu. W świetle logo
terapii. V.E. Frankla, in: Przemoc jako przedmiot rozważań i badań, p. 25-35.
35. ZYBERTOWICZ A., 1995, Przemoc i poznanie, Wydawnictwo UMK.

190

Kostecka & Butt/Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 183-189

PROBLEMY EKOROZWOJU – PROBLEMS OF SUSTAINABLE DEVELOPMENT
2019, vol. 14, no 2, 191-200

Comparative Assessment and Obstacles in the Advancement
of Renewable Energy in India and China
Ocena porównawcza rozwoju energii odnawialnej w Indiach
i Chinach
Pankaj Kumar, Himanshu Sharma, Nitai Pal*, Pradip Kumar Sadhu
Department of Electrical Engineering,
Indian Institute of Technology (Indian School of Mines),
Dhanbad, Jharkhand, India-826004,
*E-mail (corresponding author): nitai@iitism.ac.in

Abstract
This paper presents a comparative in-depth investigation of the energy standings, opportunities and the barriers
that occur in the expansion of renewable energy in the Asia’s two fastest growing economies, i.e. India and China.
These two countries contain almost 36% of the world’s population and constitute the fastest emerging hub for
trade and industries in the energy sector in which different types of energy resources are sought to meet the energy
demands. Non-conventional sources of energy are the inevitable alternative for the achievement of economic improvement, ecological balance, nature friendly environment and sustainable development. It is recommended to
eliminate the obstacles to achieving the estimated energy targets of the 13th financial year plan (FYP) of both
nations and stimulate the enhancement of the rate of green energy resources exploitation.
Key words: biomass energy, hydro power, ocean energy, solar energy, wind energy

Streszczenie
Niniejszy artykuł przedstawia porównawcze dogłębne badanie możliwości i barier, które występują w ekspansji
energii odnawialnej w dwóch najszybciej rozwijających się gospodarkach Azji, tj. w Indiach i Chinach. Te dwa
kraje to prawie 36% ludności świata, stanowią one najszybciej rozwijające się centrum handlu i przemysłu w
sektorze energetycznym, w którym różne rodzaje zasobów energetycznych są brane pod uwagę w kontekście zaspokojenia zapotrzebowania na energię. Niekonwencjonalne źródła energii są nieuniknioną alternatywą dla osiągnięcia postępu ekonomicznego, równowagi ekologicznej, środowiska przyjaznego naturze i zrównoważonego
rozwoju. Zaleca się wyeliminowanie przeszkód w osiąganiu celów energetycznych w ramach trzynastego planu
roku budżetowego (FYP) obu narodów i stymulowanie wzrostu wykorzystania zielonych zasobów energii.
Słowa kluczowe: energia biomasy, energia wodna, energia oceanów, energia słoneczna, energia wiatru
1.

Introduction

Renewable energy is the energy produced from the
sources that can be naturally replenished, such as solar, wind, rivers, biogas, ocean (Sharma et al., 2017).
Sustainable energy system serves the energy demand
of the contemporary without compromising the capability of future power generation to meet their energy requirements. The principle of sustainable development includes three correlated aspects of development, i.e. environment, economy and society

(Joshi et al., 2010). Non-conventional energy is very
essential for strengthening the security of the future
energy supply. Taking the environmental aspect into
consideration, conversion of one form of energy into
another form for electricity generation utilizing fossil fuels, directly relates pollution in terms of greenhouse gas emission. Major ingredients of it also
cause global warming to the environment. Subsequently, it leads to the melting of polar ice caps with
the overall rise in global temperature. Therefore, renewable energy is the novel alternative for the pro-
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duction of energy in an eco-friendly manner. The
transition from fossil fuel to green energy sources
will add a needful kick to the economy of a nation
by creating new jobs and providing energy to the
consumers at lower prices than traditional energy.
The promotion of small scale distributed renewable
energy based generation units will act as a catalyst in
reducing the economic burden of the government’s
budget for electrification of the areas, where transmission of electricity is highly uneconomical. Moreover, advanced renewable energy technologies
(RETs) offer an uplift to the present education system by electrifying primary and secondary schools,
having no electricity with off-grid power generation
systems (Sovacool et al., 2014). In remote areas,
electrification through green energy resources acts as
a revolutionary step towards the access of modern
media like television, cell phones, internet etc. It will
help to increase the standard of living of people as
well as the human development index. In this way,
deployment of renewable energy sources (RES) can
result in the overall increase of sustainability indices
to a remarkable level (Power to the People, 2017).
Hence, RES are the key booster for the sustainable
development.
According to the renewable energy policy network
for the 21st century 2018 report, 26.5% of total electricity generation of the world at the end of year of
the 2017 is from RES. The total global electricity
generated from RES is further distributed into 16.4%
from hydro power, 5.6% from wind power, 2.2%
from bio-power, 1.9% from solar PV and 0.4% from
other resources (REN21, 2018).
In the past years, accidents like the Chernobyl disaster and the Fukushima Daiichi disaster have been
major alarming situations for the climate change because of the combustion of coal, fossil fuels etc. in
countries like India, China and USA. Still, more than
70% of the world's total electricity production is fulfilled with crude oil, fossil fuels and nuclear power
(REN21, 2018).
In Asia, India and China strong renewable energy
paths are being built to meet their climate targets. As
India, China and US release over 50% of the total
CO2 produced by the world, China is planning to increase their renewable energy capacity up to 38% of
in 2020, compared to the 2015 level. This is equal to
680 GW of installed capacities and $361 billion investment. India is also taking vital steps to dramatically raise its renewable energy capacity. In December 2018, the India’s total renewable power installed
capacity including large hydro was 113.41 GW. For
2022, India renewable energy targets is 175 GW in
which 60 GW corresponds to wind, 100 GW – solar,
10 GW – biomass and 5 GW – small hydro power
(JNNSM, 2017).
This paper is organized as two main sections in
which the first section deals with the comparative assessments of energy targets and opportunities of two
countries with their plans. The second section deals

with the obstacles in the path to achieve the renewable energy targets of two nations.

2.

Current Status and Comparative Advancement Approach of RETs of India and China

In the last decade, a remarkable rise in RETs investment has been noticed in India and China. The scope
of renewable energy industry is increasing with continuous technology advancements (Assmann et al.,
2006, Chu et al., 2016). Therefore, both countries
have planned green energy targets to boost their financial decisions in RETs (Liu et al., 2017).
2.1. Renewable Energy Technologies
Classification of solar PV technologies is twofold,
into standalone and utility interactive systems. The
standalone systems are not connected to the grid,
while the utility interactive system utilizes a grid
through the inverter units and energy storage technologies in order to maintain the uninterrupted
power during the absence of solar irradiation (Manju
et al., 2017). Moreover, another classification includes active and passive technologies. The active
solar technologies take the solar energy directly from
the sun and change it to another form or store it for
future use (Chakraborty et al., 2016). In turn, the passive solar technology directly gathers the energy
from sun without transforming it to another form.
(Wolff et al., 2008).
The wind turbine technology divides it into vertical
and horizontal axis turbines. Small capacity wind
turbines are very common in practice and used for
DC batteries on bus stands and also to provide auxiliary power for small ships. For domestic and large
farm operations, medium and large wind turbines are
used from 300kW to 8 MW (Vestas V164).
The hydro power plant has two types of turbines
which are classified as an impulse turbine and a reaction turbine. In the impulse turbine, the hydraulic
energy is converted into kinetic energy and drives
the wheel, while in the case of reaction turbine, pressure and velocity of the water rotate the turbine when
water goes out from the turbine nozzle.
The technologies associated with biomass include
combustion, gasification, fast pyrolysis, carbonization & torrefaction and anaerobic digestion. Bio-organic materials (biomass) are utilized for the production of energy (Christiane Brauner, 2011). Therefore, it comprises animal dung, waste products and
vegetable matierals (Pingali, 2012). There are three
stages of biogas production: hydrolysis, acidification
and methane formation. The composition of the biogas includes methane (50-80%) as main constituents,
as well as contains carbon dioxide (20-50%) and
trace elements like nitrogen and hydrogen sulphide.
The potential of biogas of India is assessed as
17,000MW (Biogas Technology in India: More than
Gandhi's Dream?, 2017).
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Figure 1. Installed power generation capacity of India and China (CEA, 2017, NBSC, 2017)
Table 1. Renewable energy targets of India and China (NITI, 2015)
Hydro power
Biomass power
Solar power
Wind power
Total

India’s target by 2022 (in GW)
5
10
100
60
175

China’s target by 2020 (in GW)
350
30
100
200
655

Ocean energy technologies include thermal, wave, tidal and ocean current as power driver resources (Andres et
al., 2017). Ocean thermal energy is based on Rankine cycle, which utilizes the temperature difference between
surface water and deep level cold water. In turn, the wave energy technologies are based on wave interactions, i.e.
terminator, attenuator and point observer. The power generation from tidal current utilizes large bays and estuaries
along the coastline (Esteban et al., 2016).
2.2. Comparative Analysis of Energy Status and Strategies of India and China
World’s two rising economies, i.e. India and China are the leading users of coal. China holds the top place while
India is the second position. As per the statistical report of Fig. 1, energy mix of China (1797.97 GW) is five times
greater as compared to India (343.21 GW). The current installed capacity of India amounts to 24.02 GW of solar
energy and 34.61 GW of wind energy. Moreover, China leads with 130.25 GW of solar power installation and
163.67 GW of wind power generation. In India, the current clean energy generation contributes about 20% to the
total power generation, excluding the large-scale hydro projects. (Whose power plans are greener: China or India?,
2017).
In order to enhance the rate of growth of renewable energy sector, both countries have proposed five years plan
(FYP) as shown in Table 1. India's 13th FYP runs from 2017-2022, while China's FYP runs 2016-2020. The estimated plan presumes to boost the renewable energy sector of India with an annual increment of 60% in solar power
as shown in Fig. 2(a). Moreover, it will double the wind capacity at the end of 13 th FYP as represented in Fig. 2(b)
(Highlights of proposals for China's 13th Five-Year Plan, 2017, NDRC, 2017, CEA, 2017).
India is not only executing its policies to strengthen RETs targets, but also intending to reduce the fossil fuel
consumption. After completion of the 50 GW coal-based project, India will need no more exploitation of coal for
power generation till 2027. In this regard, China's limitation is 1,100 GW. Despite the huge opportunities in China,
the India's plan of power generation is greener than China, as shown in Fig. 3. The rate of expansion of RETs in
China is slow as per the requirement (CEA, 2017). It reveals that India will claim 56.7% of total installed capacity
through renewable energy by 2027 (NITI, 2015, NDRC, 2017). In order to promote solar rooftop and ground
mounted solar projects, India has launched Jawaharlal Nehru National Solar Mission in 2011 (JNNSM, 2017).
China is the top global leader of the largest dam manufactured for hydro power project. Table 2 depicts the comparative aspects of maximum installed capacities of solar, wind and hydro power plants in two countries. Although
ocean energy is under-utilized
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Table 2. Maximum installed capacity for solar, wind and hydro power project in India and China

Photo voltaic Power Stations
Wind Power Stations
Hydro Power Stations

India
Ananthapuramu Ultra Mega Solar
Park of 1,500 MW
Muppandal wind farm of 1,500 MW
Tehri Dam 2,400 MW

China
Tengger Desert Solar Park of 1,500
MW
Gansu Wind Farm of 6,800 MW
Three Gorges Dam of 22,500 MW

due to many obstacles, but India is stepping up its
endeavor to exploit all possible ocean energy
technologies. Power projects in the Gulf of Kutch,
Gulf of Chambay, Kalpasar etc. are the indication of
ocean energy contribution towards robust sustained
development of India (MNRE, 2017). India has
tested a floating ocean thermal energy conversion
plant of capacity 1 MW at Tamilnadu. On the other
hand, to achieve an accelerated growth index in the
ocean energy sector China it intended greater supports on the R and D platform and international collaborations for advancement of the ocean energy
technologies (Tidal Energy Today, 2017).

Figure 3. India and China: estimated power generation capacity at the end of 13th FYP (CEA, 2017,
NDRC, 2017).
3.
Figure 2(a). Target of solar energy capacity in 13th FYP of
India and China (CEA, 2017, NDRC, 2017).

Obstacles in the Advancement of Renewable
Energy in India and China

The transition of the current non-renewable energy
needs of the Indian and Chinese societies to renewable energy depends on diverse components like economic, technical, institutional, environmental and
societal factors (Manju et al., 2017, Sen et al., 2017).
In this regard, India and China need long-term potential actions to achieve the solutions of the following common barriers.
3.1. Economic Obstacles
Following economic problems are involved with the
development of RETs in two countries:
Solar:
Figure 2(b). Target of wind energy capacity in 13th FYP of
India and China (CEA, 2017, NDRC, 2017).

i.

Lack of appropriate financing system
decelerates the process of enlargement
and completion of solar energy projects in India and China.
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ii.

iii.

iv.

v.

Lack of security in the incentives for
the development of solar photovoltaic
technology.
Relevant stakeholders and investors
lose their trust due to sudden reversal
of the government policies related to
the PV technologies.
PV modules are not cost effective due
to high initial investment. However, it
also requires high capital investment
during installation and maintenance.
Low rate of return and poor incentives
leads to longer payback periods of the
solar energy projects.

Wind:
i.

ii.

iii.

iv.

Like other renewable energy resources,
wind energy is also faced with the lack
of proper financing sources.
Generation of electricity from wind energy normally depends on wind speed,
site, season and air temperature. Therefore, the numerous monitoring systems
involved for monitoring these factors
increase the cost of power generation.
A large part of the hardware cost is
usually spent on the design of the tower
(for turbine support).
In the case of onshore and offshore
wind farms, transmission of the generated power to the load center exhibits
severe line loss. Additional devices
like synchronous condenser, capacitor
banks, etc. are used to compensate the
them, which adds to the incurred costs.

Hydro Power:
i.
In some locations of the hydro projects,
landslides, hill ramp destruction and the
huge flood cause the blockage of road in
rainy seasons which delays the project completion time. If the cost of road connectivity
is incorporated into the project infrastructure, then it results in a rise of overall initial
investment of the project.
ii.
In some places in India (for example Arunachal Pradesh) and China, land documents
are missing with land and revenue departments, which compels the project investors
to bear the dual economic load by settling
the compensation to the local public as well
as the State Forest Department.
iii.
The participation of public sector undertaking organizations or state government
funded companies in hydro power projects,
grant smooth access to the capital debt required for the investment because the organizations have state assurance. However,
involvement of private developers, pro-

iv.
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duces a risk in the project completion, because huge liability is not a full-recourse investment in this case (Tan-mullins et al.,
2017).
Many hydro power sites are located in the
places touched with revolt and military operated regions. For security reasons, government laws and orders delay in the implementation of the venture which becomes a
key factor for the cost overrun.

Biomass Energy:
i.
Cost of production and transportation of biomass is very high.
ii.
Biomass boiler has a very high initial cost
compared to the regular gas or oil boiler.
iii.
There is a risk involving a hike in the global
food price, when energy crops are preferred
to traditional crops for biomass energy production. It is the significant root cause of
poverty, hunger and malnutrition in poor
and developing countries.
Ocean Energy:
i.
High initial investment is required for the
construction of the ocean energy plant.
ii.
Limited lifetime of equipment raises the
maintenance cost of the wave and tidal energy plants.
iii.
Ocean thermal energy conversion plant involve expensive unit, in which costly and
large cross-sectional area intake pipes are
immersed in the depth of more than a kilometer (KM) in ocean to bring low temperature water to the surface.
3.2. Technical Obstacles
India and China have not been competent to achieve
their non-conventional energy targets compared to
other developed countries due to many technical
challenges. Some technical barriers in this regard
have been identified as follows:
Solar Energy:
i.
The competitiveness of the solar energy
technologies is reduced due to low capacity
factor of solar panels (below 0.25) compared to the coal based power stations (0.70
- 0.80).
ii.
Intermittent occurrence of solar irradiation
also makes it very difficult to provide uninterrupted power supply to the consumer.
iii.
Research and development organizations
realize the problem of constraint over the
access of advanced technologies.
iv.
The low penetration level of solar irradiation on solar panels reduces its efficiency.
It occurs due to natural degradation, visual
discoloration, hot spot formation, compo-
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nent failure and dust layer formation on the
panels.

ii.
iii.

Wind Energy:
i.
Inconsistency in the reliability of wind energy plants occurs due to the fluctuating
wind patterns.
ii.
Due to low energy density of wind turbines,
wind energy plant demands large quantities
of wind turbines in operation for production
of 1 MW of energy.
iii.
The performance of many signal receivers
decreases at the receiving end due to the interference of television, radio and other signals with wind turbine movement.
Hydro Power:
i.
Hydro power projects are explicitly limited
to the site of installation.
ii.
Rate of progress work of the project decelerates due to unavailability of grid power at
the constructional period of the project.
iii.
For the safety requirements, standard and
high quality materials are needed for the
construction of a reservoir or dam for hydro
power project to avoid any undesired breakage. For example, Banqiao Dam in China
took the lives of 171,000 people and millions became homeless due to the dam failure.
iv.
The hydro power plants situated in the
Himalayan zone in India, encounter the
problem of silt at the time of the high inflow
season due to natural weak geology, rock
immaturity and deforestation. It ceases to
erode of turbine and negatively impacts the
power generation and cooling water system.
v.
Creation of void and bubbles causes formation of cavities in the turbines of the hydro power plant. At the portion of the cavity, the pressure of the water changes frequently by decreasing the efficiency as well
as the life of the turbine.
vi.
Load fluctuations in hydro turbines cause
fatigue on the turbine due to varying cyclic
stress. It weakens the turbine's material and
further leads to the failure of the turbine.
vii.
The lack of development-aligned skilled
contractors, skilled workers and technically
sound technicians appear as a hurdle for the
rapid advancement of the hydro projects.
Biomass Energy:
i.
The efficiency of the biomass energy is
very low compared to the traditional energy
produced from fossil fuels because it takes
huge amount of energy from the feedstock
to convert it into a biofuel.

Long distance transmission of bio-gas
through a pipe is very complex.
Slow advancement of biomass energy technologies is an impediment to the investors.

Ocean Energy:
i.
Reliability of the ocean wave energy is
highly depends on wavelength and water
density. Hence, unpredictable parameter
behavior is a major drawback for the advancement of ocean wave energy technology.
ii.
Lesser number of tidal barrage locations in
India and China restrict expansion in the
power generation potential from tidal energy.
iii.
Due to the heterogeneous wave parameters,
the output of the wave energy converters
(WEC) is affected. When the WEC operates below the designed standards, output
reduces and when it works under overloaded conditions, it may become damaged.
iv.
Long distance transmission of the electricity from the generation site to the load center is also a big problem.
3.3. Institutional Obstacles
India and China need a more unified approach towards policy making and research for the achievement of the proposed renewable energy targets (Verzijlbergh et al., 2017). However, following challenges need to be overcome for the structural shift of
energy system, which is primarily based on non-conventional energy (Suzuki, 2014):
i.
Unfruitful marketing and educational campaign reduce the market size.
ii.
Lack of policy backing creates a hurdle in
the development of the basic infrastructure
for the PV technology.
iii.
Absence of constructive research and development culture is a major barrier for
lacking interest of the researchers in the organizational level.
iv.
Inadequacy of participation of stakeholders
in the execution of decision results in misplaced priorities.
v.
Conflict of interest leads potent lobbies
against RETs.
vi.
Long preparation procedure of detailed project report (DPR) of hydro power projects
becomes a cause of slow development of
such projects.
vii.
Many mandatory clearances like land procurement, environment, wildlife, and forest, etc. take an unpredictable amount of
time to complete the process of settlement.
It occurs due to the dynamic nature of the
required criteria for clearances and erroneous way of circulation to the public and entrepreneurs.
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viii.

Weak coordination of biofuel policies at an
international level leads to the failure of
global agriculture policies.

3.4. Environmental Obstacles
The development of RETs also contributes to the environment which can be assessed in two scales, i.e.
the national scale and local scale. The national scale
includes global challenges like ozone layer depletion. In turn, the local scale issues include the barriers like a shadow flickering of wind turbines, sound
pollution due to turbine movement, etc. (Papay et al.,
2010). Following are some dominant obstructions in
this regard:
i.
In the process of manufacturing of solar
cell, greenhouse gas nitrogen trifluoride
(NF3) is obtained as the byproduct which is
17,000 times more dominant than carbon
dioxide (CO2).
ii.
Silicosis caused by silicon (Si) dust badly
affects the human respiratory system.
About 25 people died due to silicosis at
Khambhat, India.
iii.
Hazardous chemicals like hydrochloric acid
(HCl), sulfuric acid (H2SO4), nitric acid
(HNO3), hydrogen fluoride (HF), 1,1,1 - trichloroethane (C2H3Cl3) and acetone
(C3H6O) are used to clean and purify the
semiconductor surface during the process
of photovoltaic cell manufacturing.
iv.
Aerodynamic and mechanical noise along
with shadow flickering is the vital public
health and a communal matter linked to the
operation of the wind turbine.
v.
Landscape perception and visual impact are
also some crucial environmental challenges
for the development of wind farms.
vi.
Hydro power plants are indirectly becoming a cause of the greenhouse gas emission.
It occurs due to the accumulation of vast
water bodies in local areas as a result of the
diversion of the natural way of the river at
the time of construction of the dam.
vii.
Production of methane gas takes place
when animal and human wastes are utilized
for power engines in biomass firms. It also
leads to the depletion of the earth ozone
layer of causing many serious problems to
a human beings like skin cancer, eye damage, damage of immune system, ageing of
skin, etc.
viii.
Incomplete combustion of biomass fuel, for
example, ethanol produces black carbon,
which is a basic source of global warming.
ix.
A number of large machines are submersed
in the sea or kept near the water to gather
energy from propagating waves. These machines adversely affect the marine ecosystem by creating noise and disturbances. It
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also causes water pollution by discharging
toxic chemicals in water.
3.5. Social Obstacles
For developing countries like India and China, social
challenges towards renewable energy advancements
are often under-appreciated and under-examined.
The government programs and business attention,
assign insufficient weight to the recognition and remediation of following challenges which occur in
our society:
i.
Lack of consumer and social acceptance of
unfamiliar RETs devices lead to a decrease
in the market size.
ii.
Growth or establishment of new RETs projects requires relocation of people which
turns into a huge public protest and riots.
iii.
The location issue is a prime concern over
the implementation of hydro power projects. Due to lack of communication and
basic infrastructure, remote area projects
face the huge problems of transportation of
machines, equipments etc. to the project
site.
iv.
According to the Indian and Chinese constitution, no objection certificate (NOC) is
needed from every downstream state for the
implementation of any hydro power projects. NOC approval is delayed or rejected
due to the conflict between the states. It
leads to the postponement or cancellation of
the hydro projects. Moreover, some projects are also rejected due to inter-country
disputes.
v.
Lack of perennial river is also a prime concern towards the expansion of the hydro
power projects.
vi.
Extinction of fish or other aquatic animals
are observed due to installation of dams and
reservoirs at the breeding areas of these
species. Additionally, some aquatic species
find the path to the pen-stock and turbine,
which causes the disruption of the aquatic
ecosystem.
vii.
Relocation and proper compensation of the
vast population near the projected dam area
is a colossal challenge to the establishment
of hydro power projects. For example, a hydro power project at the Sardar Sarovar
Dam in Gujrat, India, went through a huge
protest.
viii.
Chance of deforestation is a serious issue to
the use of biomass energy. It causes extinction of many animals, birds, etc. and exerts
adverse effects on the balanced ecosystem.
ix.
Operation of biomass plant needs a great
deal of water. Sometimes, it badly decreases the groundwater level as well as
also adversely affects the irrigation system
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of farmers to fulfil the required amount of
water for the plants.
x.
The biomass boiler system needs a separate
storage area for fuel. Therefore, the area required is larger than that of a traditional gas
or oil boiler.
xi.
In some places, consumption of the biogas
generated from sewage wastes is avoided
for cooking purposes and other household
uses.
xii.
A great area of land is needed for the production of biomass crops. After the production, a large area is also required for storage
before converting it into energy.
xiii.
If seasonal crops and food grains like
wheat, corn, etc. are used for the biomass
energy production, then the possibility of
scarcity of food (Palanisamy et al., 2016)
can arise as a major problem for the highly
populated countries like India and China.
xiv.
Ocean energy is also location specific. India and China have a huge potential for
ocean energy, but landlocked nations like
Afghanistan, Mongolia, etc., need to depend on other alternatives of renewable energy resources.
xv.
The pleasant coastal look can be spoiled by
the installation of large machines in the
center of the ocean.
xvi.
The habitat of the fishes and other wildlife
near the barrages becomes affected due to
movement of the spinning turbines.
xvii.
Physical existence of devices in the ocean
energy farms and offshore wind energy
farms, reduce the size of the shipping route
and fishing area in the sea.
In the recent global energy development index of the
year 2017, China is the leader while India became
the second best nation in renewable energy attractiveness index (REAI). Though India has made large
scale strides in energy efficiency in the past few
years, the gap between the energy level of India and
China is still significant. In addition,, the promotion
of mega size projects and cost-effective foreign
funding in India pulled down the solar tariff to
0.0378 $/kWh, which is a record low till May 2017
(Ahuja et al., 2017).
In a recent episode of the Paris climate accord, based
on the concerns of global warming, one of the largest
US stakeholders pulled out the deal by claiming that
the accord favored India and China (World News,
2017). It will inimically impact the target of achieving of the reduced global temperature to 2° C above
the pre-industrial levels.
India has proposed a refined institutional approach
which is relevant to its market economy and constitutional system. It relies on the privatization of energy production, ensuring competition in the availability of resources through IRDEA and state law's

guidelines. On the other hand, China focuses on economical supports for developing clean energy corridor and technology. In the field of biomass, China
has focused on the development of highly efficient
micro turbines in the biomass sector (Hart et al.,
2009, Rethinking Energy, 2017).
Foreign direct investment (FDI) is one of the pragmatic approaches for the development of the green
energy sector because it offer to the transfer of advanced technology, skill and capital from one nation
to another. India has allowed FDI up to 100% in
RETs subject to the constraint of the Electricity Act
2003. In the past 10 years, the highest beneficiary of
RETs projects in Asia is India (USD 24688 million
till 2016), while China (USD 13555 million till
2016) is the second largest recipient (Economic Outlook for Southeast Asia, China and India, 2017,
Make in India, 2017).
4.

Conclusions

The above-mentioned assessment is based on the
premises of the present energy status and future plan
for green energy of both the countries. It shows not
only technical challenges to attain the goal, but also
the associated huge commercial, political and social
hurdles. It is noteworthy to mention that the presented analysis based on the structure of renewable
energy between India and China, will be valuable to
boost the exchange of technologies and collaboration
between the two countries.
Although India and China have planned equal capacity of 100 GW towards the expansion of solar energy
in their 13th FYP, India lags far behind from China in
terms of hydro energy (345 GW), wind energy (140
GW) and biomass energy (20 GW). However, at the
end of the proposed FYP of both nations, the India's
RETs plan is much greener than that of China because, India will exploit 46.8% of total energy consumption by RES, whereas China's exploitation only
amounts to 39%.
The potential of renewable energy in India and China
shows enormous opportunities to accomplish the exponential rise in the demand for electricity. In this
regard, various challenges like financing issues, high
capital cost, difficult or no access to technologies,
poor research and development culture etc. are need
to be abated for the deployment of renewable energy
resources. Long time taking for the completion of
large projects for hydro power, biomass energy etc.
causes a cost overrun. As India is second after China
in terms of human population, it is highly important
to put emphasis on the balance between energy crops
and food crops in order to overcome the food security problem towards the growth of biomass sector.
Moreover, there are strong indications for India to
take immediate steps for the expansion of the hydro
power project like in China. The ocean energy sector
is even highly underutilized in both countries and it
is at the early stage of development. In this way, the
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advancement of each sector of renewable energy will
also put a revolutionary growth in infrastructure development and creation of new jobs in two countries.
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Abstract
This study analyses the sustainability condition of a healthy environment, economic growth and poverty level in
relation to the golden age population in Malaysia based on the quantile regression estimates covering the period
of 1960 until 2016. Generally, studies on aging population have generated attention globally due to its possible
impact on health care, greenhouse gas emissions, globalization, investment for the purpose of research and development, income inequality and energy consumption. More specifically, evidence from the current empirical study
shows a positive sign of the bootstrap quantile regression relationship between a healthy environment and per
capita income with the aging population. This ensures that, the country is facing the growth-led-aging population
condition. Furthermore, the findings have also revealed that poverty is giving a negative effect with the aging
population grows. This study may suggest a re-evaluating of the existing theories of aging population and provide
new insights for policy-makers for the purpose of sustainable population planning for up-coming decades.
Key words: aging population, healthy environment, growth, poverty, quantile regression

Streszczenie
W niniejszym artykule dokonano analizy stanu zrównoważenia i zdrowia środowiska, wzrost gospodarczy i poziom ubóstwa w odniesieniu do populacji w Złotym Wieku w Malezji, na podstawie szacunków regresji kwantylu
obejmujących okres lat 1960-2016.Uogólniając, studia odnoszące się do starzejącej się populacji wzbudzają sze-
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rokie zainteresowanie z uwagi na jej możliwy wpływ na opiekę zdrowotną, emisje gazów cieplarnianych, globalizację, inwestycje w badania i rozwoju, nierówności dochodów i zużycie energii. Dokładniej rzecz ujmując, dowody z obecnego badania empirycznego pokazują pozytywny znak relacji bootstrapingowanej regresji kwantylu
między zdrowym środowiskiem a dochodem na mieszkańca w stosunku do starzejącej się populacji. Wykazuje to,
że kraj stoi w obliczu starzenia się społeczeństwa pod wpływem wzrostu. Ponadto okazało się, że, ubóstwo pociąga za sobą negatywny efekt w kontekście starzenia się populacji. Przeprowadzone badanie sugeruje konieczność ponownego przeanalizowania istniejących teorii starzenia się społeczeństwa i dostarcza decydentom nowych
informacji na temat zrównoważonego planowania populacji na nadchodzące dziesięciolecia.
Słowa kluczowe: starzejąca się populacja, zdrowe środowisko, wzrost, ubóstwo, regresja kwantylu
1.

Introduction

The concept of golden age in Greek mythology has
a positive connotation with reference to the promise
made by Prometheus, the Titan god of forethought,
for a utopian situation of peace and stability when
people lived long, healthy, active, and prosperous
lives (World Bank, 2015). The converse is true today
whereby stagnant populations and aging societies are
oftentimes perceived as a challenge or threat, rather
than an opportunity to be explored. In accordance to
the United Nations, population ageing is a process
by which older individuals constitute proportionally
a larger share of the total population (Leng et al.,
2016). Thus, one of the most significant social transformations of the twenty-first century will be population ageing because the rapid ageing of humanity
is in all likelihood the most relevant and dynamic aspect of modern demography (Beard et al., 2012).
Although the key factors influencing population ageing globally are declining fertility and increasing
longevity, international migration in specific countries and regions is also playing a significant role in
changing population age structures (United Nation,
2015). The key data extracted from the World Population Ageing Report 2015 revealed the following indications:
 There has been an increase of 48 percent worldwide of people aged 60 years or more in 2015
(901 million people) from the year 2000 (607
million people).
 A projected growth of 56 percent is estimated
between 2015 (901 million) and 2030 (1.4 billion) in the number of people in the world aged
60 years or more and by 2050 it is projected to
double its size in 2015 reaching approximately
2.1 billion.
 Two thirds of the world’s oldest persons are
concentrated in the developing regions with
their rate of growth occurring faster than in the
developed regions. In fact, 64% of the aged population are located in the less developed regions
and is estimated to exceed 80% by 2050.
 The Asian region in 2015 houses 56% of the
global older population (508 million), with 508
million people aged 60 or over in 2015 and this
share is expected to increase to 60% by 2030.
The implications in the rate of the above changes are
direr for the developing countries. Not only do they

have briefer periods in terms of adapting and formulating the infrastructure and policies necessary to address the needs of their rapidly shifting demographics, they also need to devise the appropriate
coping mechanisms for aging before they have the
adequate economic resources to do so unlike developed countries.
When discussing about Malaysia – an upper middleincome country and amongst the nations in ASEAN
with the highest life-expectancy – a similar trend is
observed. The segment of its population aged above
60 years has more than doubled from about 1 million
to 2.2 million from 1991 to 2010 and is estimated to
increase to approximately 7 million or 17.6% of the
projected population of 40 million by 2040 (Department of Statistics Malaysia (DOSM), 2018; Toy et
al., 2015). Currently, 2.8 million or 9% of Malaysia's
an overall population of 31.7 million consists of senior citizens aged above 60 with further projections
from the United Nation, that 15% of Malaysia’s total
population will comprise of the elderly and thereby
will become an ageing nation by the year 2030. Like
other countries, the contributing factors of population ageing in Malaysia are decreased in fertility and
mortality rates as well as advancements in the health
system. This is evidenced by the improvements in
the life expectancy at birth of the Malaysian population from 74.1 years in 2010 to 74.7 years in 2016.
These developments are attributable to a number of
national policies targeting the aging population of
Malaysia in response to the Madrid International
Plan of Action on Ageing in 2002 (Williamson,
2015) beginning with the 1990 National Social Welfare Policy that had addressed the need for the care
of older persons by families and communities, and
later replaced in 2005 by the 1995 National Policy
for the Elderly (Hamid, 2016). Currently in force is
the 2011 National Policy of Older Persons, which
works together with the National Health Policy for
Older Persons 2008. It is thus extremely crucial for
nations encountering population aging to source for
improved information and study the socioeconomic
and environmental implications of demographic aging.
Two fundamental changes, which had affected population growth of both developed and developing nations around the world, are: (i) environmental change
contributed largely by global climate change and (ii)
demographic transition related to changes in the size
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and age composition including the longevity of the
population (Menz and Welsch, 2012). In consequence, numerous areas of life, such as family formation, labor market arrangements, the sustainability of public finances, and the environment will be
affected (Kluge et al., 2014). The role of age cohort
(65 years and above) in greenhouse emissions directly or indirectly is a crucial area of concern since
globally the proportions of people in this category is
growing faster than any other age cohort thereby resulting in serious challenges for government policy
making in the coming years (Hassan and Salim,
2013). Furthermore, two-thirds of people aged 60 or
over are from low- and middle-income countries
(United Nations, 2015). According to Wan Ibrahim
and Ismail (2014), Malaysia is facing a similar trend
with clear signs that the population is moving towards aging. Consequently, aging in a changing climate has become one of the health and environmental issues facing this century (Alabi, 2012). The
above common denominators ought to propel a unified global response in the form of effective policies
to address critical societal issues that are emerging
from the interface between climate change and the
ageing population. This necessitates a global transition to a low carbon, resource-efficient economy that
beseeches an essential shift in the context of technology, energy, economics, finance and ultimately all
segments of society (European Commission, 2017).
There is thus a dire need for more research, innovation and competitive strategies that optimize the synergies between energy, transport, and circular economy, industrial and digital innovation so as to sustainably develop present and future low carbon and
energy efficient technologies on a global level (European Commission, 2017).
Although two of the current key global challenges
are population ageing and climate change, there is
insufficient focus on the intersection between the
two (Hassan and Salim, 2013). There is evidently a
research gap in previous studies even though their
analyses of the relations between demographic
change and emissions of the major CO2 emissions
have undertaken different perspectives, most of the
projections of future emissions did not sufficiently
take into account the demographic influences
(O'Neill et al., 2012). Whereas, researchers who had
analyzed the levels of disaggregation that approximate life-cycle behavior such as family or household
size have uncovered complex and nonlinear relationships when exploring the relationship between agestructure and energy consumption. (Liddle, 2014).
For example, studies Liddle and Lung (2010) that
desegregated the working age population had uncovered a positive elasticity for young adults (aged 2034) and a negative elasticity for older adults (aged
35-64). Other studies that had also considered cohort
effects found that there was an increase of carbon
emissions for those who were born after 1960 (Menz
and Welsch, 2012).
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The focus of current literature that examined the relationship between population factors in relation to
carbon dioxide emissions were on several aspects. A
short-term dynamic relationship between carbon dioxide emissions and population growth instead of
long-term equilibrium relationship can be deduced
from studies that had employed Granger’s test of
causality (Zhang and Tan, 2016). There were also
studies that had taken into account additional demographic factors, along with population size and population growth, such as Cole and Neumayer (2004),
Liddle (2014), Chikaraishi et al. (2014), Feng et al.
(2011), Zhou and Liu (2016), Wang et al. (2013), Li
et al. (2011) and Minx et al. (2011), which amongst
others assessed the carbon emissions in relation to
urbanization rates and average household sizes. Generally, studies on economic growth-environmental
relationship had tested the environmental Kuznets
curve (EKC) hypothesis with per capita income as a
proxy for economic growth and CO2 emission as
proxies for environmental degradation and extensive
review surveys of these literatures were provided,
amongst others by Stern (2004), Dinda (2004), Luzzati and Orsani (2009), Halicioglu (2009), Acaravci
and Ozturk (2010), Al-Mulali et al. (2015) and Apergis and Ozturk (2015). According to this hypothesis,
the relationship between per capita income level and
environmental sustainability is the inverted U-shape,
which, alludes to the reduction of environmental
quality during the initial phase of economic development, but upon attaining a specific threshold, the environmental quality is expected to improve with subsequent economic growth (Ahmed et al., 2016).
Economics-demographic structural changes is also
an important aspect of the growth process. Where the
economic growth affects demographic change, and
demographic change further affects the long-term
growth process, some of the common demographic
indicators that were used to study the linkages to
economic growth include population growth, population size, total fertility rates, density, crude birth
rate, crude death rate, working age growth, dependency ratio, life expectancy as well as size, density
and migration (Todaro, 1989). Subsequent studies
had discovered that in terms of long-term economic
development, there is a resultant decline in fertility
level that generally follows the growth in per capita
income, thereby leading to a population with a
higher median age, the increased importance of the
nuclear family, as well as increases in life expectancy and adult illiteracy (Hirschman, 1980). Fougere and Merette (1999) had evaluated population
ageing and economic growth in seven OECD countries and found that population ageing will not only
have a resultant economic impact in relation to savings and labor force but also in terms of investment
in human capital and R&D. Interestingly, the findings of a study related to economic and demographic
structural change in Malaysia could not detect any
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tendency towards convergence between the more developed states and the less developed states (Golam
Hassan at al., 2012).
It is equally important to look into the paradox associated with the poverty-led-CO2 reductions principally relevant for rapidly growing developing countries that are anticipated to become the dominant
emitters of greenhouse gases within a generation, according to a 2010 report by the nonprofit Center for
Global Development in Washington, D.C. This is attributable not only to their increasing populations but
also to their poverty that reduces their accessibility
to solar energy projects or other investments in nonfossil energy. This is particularly critical at a time in
history when CO2 emissions must be reduced to
avoid climate change catastrophes (Collins and
Zheng, 2015). This paradox has to be considered in
the context of another trend, namely the aging population. Changes in the age composition of households are expected during the next several decades
with a probable impact on energy consumption and
CO2 emissions. Moreover, Chen et al. (2016) has
dispelled previous assumptions that the problem of
rural poverty can be resolved merely by economic
growth since the key influencing factor of poverty
incidence in more rural areas is related to the increasingly serious aging of its population. A related concern that has been emerging is in relation to fuel poverty that has become another survival issue for a
globally ageing population. It is caused by a combination of factors in view of longer heating and cooling requirements when combined with declining incomes has given rise to the need for urgent solutions
in the context of energy saving technologies for this
vulnerable group (Walker et al., 2017).
The remainder of this paper is organized as follows.
The next section presents the data and model specifications focusing on conditional quantile regression. Section 3 discusses the descriptive analysis and
the empirical estimation results. Finally, Section 4
provides the conclusion and policy implication.
2.

The data and methodology

In this paper, we attempt to explore the relationship
between environment degradation, poverty and economic performance on golden aging population using the time series data span from 1960 to 2016. The
data have been obtained from World Development
Indicator (WDI) Database from World Bank (2018)
and Global Footprint Network (2018). In general, the
relationship between aging population, environmental degradation, poverty and economic growth can be
tested by using the following function and the linear
equation:
+

−

+

−

⏞ 2)
⏞𝑡 , 𝑃𝑜𝑣
⏞𝑡 , ⏞
𝐴𝑔𝑒𝑡 = 𝑓 (𝐸𝑛𝑣
𝐺𝐷𝑃𝑡 , 𝐺𝐷𝑃
𝑡

(1)

𝐴𝑔𝑒𝑡 = 𝛽0 + 𝛽1 𝐸𝑛𝑣𝑡 + 𝛽2 𝑃𝑜𝑣𝑡 + 𝛽3 𝐺𝐷𝑃𝑡 + 𝛽4 𝐺𝐷𝑃𝑡2 +
𝜀𝑡
(2)

where, 𝐴𝑔𝑒𝑡 represents the amount of an aging population (population aged above 65 years); 𝐸𝑛𝑣𝑡 is the
indices of environment degradation based on total
volume of ecological indicators; 𝑃𝑜𝑣𝑡 indicate the
poverty condition (proxy with per capita expenditure); 𝐺𝐷𝑃𝑡 represent the per capita income level
measured in US dollar currency; 𝐺𝐷𝑃𝑡2 is the
squared per capita income level; and 𝜀𝑡 is the error
term of the linear estimator. The 𝐴𝑔𝑒𝑡 , 𝑃𝑜𝑣𝑡 , 𝐺𝐷𝑃𝑡
and 𝐺𝐷𝑃𝑡2 series are gathered from WDI database,
while the 𝐸𝑛𝑣𝑡 series is compiled from the Global
Footprint Network (2018). The GDP series also been
deflated to the constant price in 2010. A graphic
analysis of the aging population, environmental degradation, poverty and per capita income is shown in
Figure 1. Notably, it can be found that the difference
series of the variable used in this study is moved with
the inconsistent fluctuation way. Generally, peaks in
differences, aging population are not coinciding with
through in differences of environment degradation,
poverty and per capita income.
Generally, time series data will face always faced
non-stationary behaviors such as random walk, cycles and trend effects, which creates a spurious indicating relationship between the series used in this
study. Therefore, the non-stationary series must be
transformed into fully stationary series. All series are
transformed into natural logarithms prior to pursue
the empirical analysis. We applied 3 types of traditional unit root test, namely the Augmented DickeyFuller (ADF), Philips-Perron (PP) and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) tests. Both
ADF and PP faced the null hypothesis that, the series
has a unit root versus the alternative hypothesis, that,
the series has no unit root. While, the KPSS is differ
from ADF and PP, where the null hypothesis that the
series has no unit root; and the alternative hypothesis
indicate that the series has a unit root. Figure 1 gives
the time series plot in a different formation of the aging population, healthy environment, poverty level
and the per capita income. From the panel 1 of Figure 1, we found the aging population experienced a
gradual increase since the year 2000 and decreased
in 2005, and then began to sharply from 2010. While,
the healthy environment, poverty level and per capita
income series have a fluctuated varying pattern
throughout the overall period of this study.
In this study we employ Koenker and Xiao’s (2004)
quantile unit root test, which allows differences in
the transmission of all kinds of different quantiles effects and not depending with the deterministic trend
effect. This test is more accurate, flexible and reduces the uncertainty estimation. The quantile unit
root test is based on the following conditional quantile autoregression (AR) model for the 𝐴𝑔𝑒𝑡 series:
𝑄𝐴𝑔𝑒𝑡 (𝜏|𝐹𝑡 ) = 𝛼0 (𝜏) + 𝛼1 (𝜏)𝐴𝑔𝑒𝑡−1 +
∑𝑞𝑗=1 𝛼𝑗+1 (𝜏)∆𝐴𝑔𝑒𝑡−1

(3)
where 𝑄𝐴𝑔𝑒𝑡 (𝜏|𝐹𝑡 ) is the conditional quantile of
𝐴𝑔𝑒𝑡 series to a level 𝑟 ∈ (0,1), 𝐹𝑡 is the information
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Figure 1. Time series plots in difference formation over the 1960-2016 (in logarithm formation)

accumulated up to the time frame of t, and the null
hypothesis can be stated as 𝐻0 : 𝛼1 (𝜏) = 1 for the
given quantile (𝜏) of this study. Next, we extended
the quantile unit root test with the quantile regression
relationship between specified quantile of a dependent variable. With 𝐴𝑔𝑒𝑡 as dependent variable and
𝐸𝑛𝑣𝑡 as the independent variable, the τth conditional
quantile regression function can be express as follows:
𝑄𝐴𝑔𝑒 (𝜏|𝐸𝑛𝑣) = 𝑖𝑛𝑓{𝑏|𝐹𝐴𝑔𝑒 (𝑏|𝐸𝑛𝑣) ≥ 𝜏} =
∑𝑘 𝛽𝑘 (𝜏)𝐸𝑛𝑣𝑘 = 𝑥 ′ 𝛽(𝜏)

(4)
where, 𝐹𝐴𝑔𝑒 (𝑏|𝐸𝑛𝑣) is a conditional distribution
function of 𝐴𝑔𝑒𝑡 and 𝐸𝑛𝑣𝑡 series and the 𝛽(𝜏) represent the dependence relationship between both regressed series with specified quantiles (𝜏). According to Lin and Benjamin (2017), the estimated 𝛽(𝜏)
for each quantiles are estimated by the minimization
of the weighted deviation between estimated series
as shown in Eq. (5):
𝛽(𝜏) = 𝑎𝑟𝑔𝑚𝑖𝑛 ∑𝑇𝑡=1 (𝜏 − 1{𝑦𝑡<𝑥𝑡′ 𝛽(𝜏)} ) |𝑦𝑡 − 𝑥𝑡′ 𝛽(𝜏)|

(5)
Allowing the coefficients to vary across quantiles
(𝜏), we extend the existing literature by estimating
(𝜏)
the 𝛽𝑘 for a range of τ=0.10, 0.25, 0.50, 0.75 and
0.90. Since we aimed to show the different effects of
independent variables on the dependent variable

across the spectrum, therefore the specification
quantile regression of this study can be written as
follows:
(𝜏)

(𝜏)

(𝜏)

𝑄𝐴𝑔𝑒𝑡 (𝜏|𝑋) = 𝛼0 + 𝛼1 𝐸𝑛𝑣𝑡 + 𝛼2 𝑃𝑜𝑣𝑡 +
(𝜏)
𝛼3 𝐺𝐷𝑃𝑡

3.

+

(𝜏)
𝛼4 𝐺𝐷𝑃𝑡2

+

(𝜏)
𝜖𝑡

(6)

Empirical results

The following Table 1 presents the overview of the
summary statistics for the variables used in this study
in natural logarithmic form. We found that, the J-B
test rejected the null hypothesis of no normality, only
for Age series. The most volatile series were for GDP
(2.72%), while Env had the lowest volatility (1.67%)
in term of unconditional standard deviation. The kurtosis coefficient was lower than 2 for all series, indicating that the distributions are not asymmetric.
Moreover, we found that all series are positively
skewed, except for Env and GDP series. Figure 2
represents the normal Q-Q test for Age, Env, Pov and
GDP variables, where the straight line indicates the
expectations of the normal distributed data. From the
figures, the observation values do not fit the normal
distribution fit line and does not obey the normal distribution condition. Generally, the observed quantile
value of the variables deviates from the expected
value of this variable in a normal distribution inter-
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Figure 2. The normal Q-Q plot of Age, Env, Pov and GDP
Table 1. Summary statistics of the main variables
Variable
𝐴𝑔𝑒𝑡
𝐸𝑛𝑣𝑡
Mean
5.806
0.407
Median
5.788
0.392
Maximum
6.252
0.649
Minimum
5.446
0.130
Std. Dev.
0.235
0.167
Skewness
0.195
-0.176
Kurtosis
1.928
1.642
J-B (Prob.)
0.019**
0.100
Note: The estimation based logarithm series of the variables.
* Statistical significance at the 1% level, ** Statistical significance at the 5%
level.

𝑃𝑜𝑣𝑡
3.296
3.265
3.755
2.968
0.235
0.261
1.936
0.194

𝐺𝐷𝑃𝑡
3.613
3.595
4.036
3.148
0.272
-0.139
1.728
0.138

level, *** Statistical significance at the 10%

a
Table 2. The traditional unit root test results
Level
First difference
ADF
PP
KPSS
ADF
PP
KPSS
-2.343
-2.049
0.905*
-2.794***
-2.655***
0.240
𝐴𝑔𝑒𝑡
-0.967
-0.898
0.874*
-9.311*
-9.311*
0.059
𝐸𝑛𝑣𝑡
-0.986
-0.988
0.896*
-5.354*
-4.632*
0.193
𝑃𝑜𝑣𝑡
-0.856
-0.835
0.906*
-6.499*
-6.506*
0.096
𝐺𝐷𝑃𝑡
-0.305
-0.310
0.906*
-6.571*
-6.571*
0.046
𝐺𝐷𝑃𝑡2
Note: The Akaike Information Criterion (AIC) is used to select the appropriate lag length.
* Statistical significance at the 1% level, ** Statistical significance at the 5% level, *** Statistical significance at the 10%
level.

face. This indicates that, these variables are not normally distributed. Similarly, we found that all four
figures have a tendency to increase in up-coming period.
We used ADF, PP and KPSS tests to determine the
stationary condition of all series used in this study.
Table 2 shows the results of the tests at level and first
differences forms. We found that, all test results for
five series used in this study has archived stationary
condition at first differences or I(1) form. While, for
the KPSS test, we found that all series are stationary
at I(0) and reject the null hypothesis, that the series

has no unit root. Lag selection always been an important issue when dealing with time series data
analysis, to avoid misspecification in term of selecting lags, we used the most command AIC optimal
lag order selections. Since we found all series are stationary at I(1), therefore we continue to perform the
cointegration analysis. The results from the quantile
unit root tests are reported in Table 3. We conduct
the quantile unit root tests in the case of trend specification and the optimal lag selection is based on
the AIC. The estimated quantile unit root test confirm that all variables lead to a temporary effect, ad-
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Table 3. Quantile unit root test results
Quantile
τ=0.10
𝐴𝑔𝑒𝑡
𝛼0 (𝜏)
𝜌1 (𝜏)
𝑡𝑛 (𝜏𝑖 )
QSK test
𝐸𝑛𝑣𝑡
𝛼0 (𝜏)
𝜌1 (𝜏)
𝑡𝑛 (𝜏𝑖 )
QSK test
𝑃𝑜𝑣𝑡
𝛼0 (𝜏)
𝜌1 (𝜏)
𝑡𝑛 (𝜏𝑖 )
QSK test
𝐺𝐷𝑃𝑡
𝛼0 (𝜏)
𝜌1 (𝜏)
𝑡𝑛 (𝜏𝑖 )
QSK test
𝐺𝐷𝑃𝑡2
𝛼0 (𝜏)

τ=0.50

τ=0.75

τ=0.90

-2.734
-1.682
0.087
(0.009)
(0.036)
(0.440)
0.003
-0.254
-0.212
(0.163)
(0.051)
(0.003)
2.038
-1.993
-2.047
(0.690)
(0.330)
(0.170)
4.501 [CV: 1%=8.085, 5%=6.181, 10%=5.442]

0.702
(0.016)
-0.067
(0.001)
-3.321
(0.020)

1.337
(0.001)
0.282
(0.029)
1.828
(0.770)

-2.261
-2.188
0.128
(0.000)
(0.006)
(0.388)
-0.498
-0.573
-0.387
(0.000)
(0.000)
(0.000)
-3.744
-3.723
-3.437
(0.990)
(0.010)
(0.000)
4.799 [CV: 15=6.452, 5%=4.997, 10%=4.166]

1.096
(0.014)
-0.235
(0.000)
-4.187
(0.000)

1.652
(0.000)
-0.486
(0.000)
4.419
(0.960)

-3.037
-2.095
0.125
(0.000)
(0.009)
(0.369)
-1.548
-1.091
-0.122
(0.000)
(0.001)
(0.001)
5.154
-2.828
-2.473
(0.950)
(0.110)
(0.050)
5.154 [CV: 1%= 9.977, 5%6.519, 10%=4.797]

0.399
(0.070)
-0.112
(0.000)
-2.878
(0.080)

1.170
(0.015)
0.473
(0.125)
2.173
(0.930)

-2.642
-2.777
0.082
(0.002)
(0.005)
(0.444)
0.857
0.534
0.098
(0.423)
(0.190)
(0.030)
0.284
-0.896
-1.921
(0.290)
(0.640)
(0.150)
4.287 [CV: 1%=6.571, 5%=4.357, 10%=4.110]

0.248
(0.301)
0.088
(0.235)
-4.287
(0.010)

1.468
(0.003)
0.437
(0.107)
1.477
(0.770)

𝜏=0.25

-2.302
-0.777
-0.672
1.043
1.464
(0.004)
(0.161)
(0.123)
(0.000)
(0.000)
-0.980
-0.577
-0.178
-0.174
0.016
𝜌1 (𝜏)
(0.001)
(0.000)
(0.000)
(0.000)
(0.000)
0.074
-3.401
-2.724
-6.722
3.004
𝑡𝑛 (𝜏𝑖 )
(1.000)
(0.040)
(0.010)
(0.000)
(0.900)
QSK test
9.074 [CV: 1%=7.585, 5%=6.241, 10%=7.585]
Note: QKS denotes the Kolmogorov-Smirvov test type proposed by Konker and Xiao (2004). The numbers in [] are p-values
for the corresponding tests. The quantile unit root tests are based on GAUSS estimation codes.

a
Table 4. Cointegration test results
Variable
𝐸𝑛𝑣𝑡

OLS
DOLS
FMOLS
0.463*
0.797*
0.582*
(5.252)
(4.197)
(4.693)
-0.239**
-0.217
-0.278***
𝑃𝑜𝑣𝑡
(2.269)
(1.322)
(1.900)
0.952**
0.639
0.671
𝐺𝐷𝑃𝑡
(2.059)
(1.009)
(1.018)
-0.261*
-0.258**
-0.229**
𝐺𝐷𝑃𝑡2
(-3.595)
(-2.518)
(-2.230)
R-square
0.802
0.806
0.802
Adj. R-square
0.801
0.805
0.801
Note: Figures in parentheses and [ ] are t-values and p-values, respectively. The lag order selection for DOLS and FMOLS
estimates are based on Akaike Information Criterion (AIC).
* Statistical significance at the 1% level, ** Statistical significance at the 5% level, *** Statistical significance at the 10%
level.
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Table 5. Multidimensional Bayer and Hanck (2013) combine cointegration test results
Estimated models
EG-JOH
EG-JOH-BO-BDM
Cointegration decision
11.543**
21.718**
Yes
𝐴𝑔𝑒𝑡 = 𝑓(𝐸𝑛𝑣𝑡 , 𝑃𝑜𝑣𝑡 , 𝐺𝐷𝑃𝑡 )
13.291**
24.362**
Yes
𝐸𝑛𝑣𝑡 = 𝑓(𝐴𝑔𝑒𝑡 , 𝑃𝑜𝑣𝑡 , 𝐺𝐷𝑃𝑡 )
12.401**
27.023**
Yes
𝑃𝑜𝑣𝑡 = 𝑓(𝐴𝑔𝑒𝑡 , 𝐸𝑛𝑣𝑡 , 𝐺𝐷𝑃𝑡 )
11.505**
17.631***
Yes
𝐺𝐷𝑃𝑡 = 𝑓(𝐴𝑔𝑒𝑡 , 𝑃𝑜𝑣𝑡 , 𝐸𝑛𝑣𝑡 )
Significance level
10 percentage
8.363
16.097
5 percentage
10.637
20.486
1 percentage
16.259
31.169
Note: The optimal lag length selection is based on the AIC.
* Statistical significance at the 1% level, ** Statistical significance at the 5% level, *** Statistical significance at the 10%
level.

just slowly at lower and middle quantile for most of
the series.
To facilitate comparisons between the long-run estimates, we used the OLS, DOLS and the FMOLS
techniques. Our results suggest that, Env have a positive effect with Age. Typically, OLS and FMOLS
captured positive relationship between Pov and Age.
While, only OLS estimate able to indicate positive
effects of GDP on Age; and the square GDP series
indicates a negative sign based on all three estimates.
The negative sign of the squared GDP implies that,
there is a diminishing return effect between both variables in the long-run integration. To establish the
combine multidimensional cointegration relationship between variables, we constructed the Bayer
and Hanck (2013). Table 5 shows that; all estimated
equations significantly reject the null hypothesis of
no cointegration statistically significant at the 5%
level for combining Engle-Johansen cointegration
test. Using the combine Bayer and Hanck (2013) estimation, it can be seen that all equations reject the
null hypothesis at 5% and 10% level, respectively.
Thus, the results of the overall combine cointegration tests indicate that the most combinations of the
cointegration test indicate the acceptance of long-run
cointegration between the series.
Table 6 displays the bootstrap quantile regression
under different quantiles. Considering all quantiles
estimated results, the Env has a positive effect on
Age with coefficients ranged between 0.257 and
0.526. Similarly, this positive relationship between
population growth and health is in line with seminal
works by Xu et al. (2018), Zhang and Tan (2016).
For example, Zhang and Tan (2016) found that, the
aging population and population quality are positively correlated with China's carbon emissions.
While, Xu et al. (2018) found that, the potential population growth and area expansion will result in a
massive increase in impervious surface dominated
built land and thus may impact the area's thermal environment.
On the basis of the data of Malaysia, the annual average growth of ecological indicators index has
grown dramatically influenced by the industrious activities, the effect of larger industrial scale and urbanization process, mainly in quantile 0.25 with 0.526 level of the regressed coefficient. This figure

supported by the aging population rate in quantile
0.10, 0.25 and 0.50, where the aging, population
growth is volatile and not consistently increased over
time. In addition, we found that Pov indicate a positive effect on Age under the quantile 0.1, 0.25 and
0.5, and the coefficient is between 0.247 and 0.418.
This can be explained by the overall Malaysia’s economic performance during the earlier period of 1980
to 2010, where the government has introduced several healthcare policies to improve the mortality and
the fertility rate through the National Population Policy. DOSM (2018) estimated by the year 2040 the
country has to face 14.5% of golden age population
and this will change the overall demographic pyramid structure of Malaysia.
Meanwhile, the degree of GDP influenced on Age
are appeared in the middle and end quantiles with the
coefficients between 0.981 and 2.470. As the GDP
level increases, the degree of Age proportion in the
overall population were found to be gradually increasing. Furthermore, the squared GDP estimated
coefficient is negatively significant in quantile 0.50,
0.75 and 0.90, which captured the diminishing return
concept. The estimated results also show the impact
on GDP on Age in quantile 0.90 is 2.470 and it is
much higher than those in other quantiles. According
to DOSM (2018), the annual per capita income in the
upper 0.90 quantile during the period of 2000-2016
is around USD10,808, which is 3 times higher than
0.50 quantile (USD3,746). Figure 3 plots the trend
coefficients across the quantiles estimated in this
study, which indicate the degree of influence of the
factors on the golden age population under the different quantiles. For example, as the golden aging
population level increases, the poverty level quantile
periods gradually decrease with unstable condition
from 0.80 until 0.90 quantiles. In the case of healthy
series, there is an evidence that the 95% confidence
intervals have an upward trend and enter with some
positive sign, except an unstable moment at the early
0.10 quantile. These features not only prove that environmental health is promoted by the increasing
level of aging population for Malaysia, but that the
level of positive relation keeps on increasing over the
quantile period. Third and finally, the per capita income figure shows a fluctuated and decreasing level
of relationship with the aging population with a sta-
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Table 6. The results of the bootstrap quantile regression coefficient
Variable
𝐸𝑛𝑣𝑡
𝑃𝑜𝑣𝑡
𝐺𝐷𝑃𝑡
𝐺𝐷𝑃𝑡2

τ=0.10
-0.257*
(-6.092)
0.418*
(3.595)
0.009
(0.014)
0.143
(1.536)

Quantile bootstrap estimations
τ=0.50
τ=0.75
𝜏=0.25
-0.526*
-0.369*
-0.373*
(-3.018)
(-2.951)
(-3.221)
-0.279*
-0.247***
-0.111
(2.561)
(1.913)
(0.686)
0.905
0.981***
1.833**
(1.667)
(1.797)
(-2.503)
0.259
-0.259*
-0.390**
(0.443)
(3.064)
(-2.217)

τ=0.90
-0.280**
(-2.525)
-0.017
(-0.105)
2.470**
(2.575)
-0.486*
(-3.554)

Goodness-of-fit tests
Pseudo R-Squared
0.897
0.917
0.925
0.930
0.935
Adj. R-square
0.889
0.910
0.919
0.924
0.930
Quantile dependent var
5.484
5.608
5.783
5.988
6.164
Sparsity
0.093
0.056
0.055
0.062
0.078
Quasi-LR stat.
407.342*
703.094*
737.491*
705.604*
587.806*
Prob. (Quasi-LR stat.)
0.000
0.000
0.000
0.000
0.000
Note: Figures in parentheses are t-values.
* Statistical significance at the 1% level, Statistical significance at the 5% level, *** Statistical significance at the 10% level.

Figure 3. Changes in quantile regression coefficients
Note: The upper and lower dashed line represents the corresponding OLS estimates with 95% confidence interval

ble mode of the condition throughout the estimated
quantiles. This is consistent with the findings of Hassan (2010), where there is a negative long-run causal
relationship flowing from per capita income to population for China. While, empirical findings of Hajamini (2015) indicate that there is a non-linear relationship between population growth and per capita
income both developed and developing countries.

4.

Discussion and concluding remarks

The global human impact on the environment and
the undisputable importance of environmental health
has long been given recognition with the Stockholm
and Rio Declarations which resulted from the first
and second global environmental conferences, respectively, namely the United Nations Conference
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on the Human Environment in Stockholm, June 516, 1972, and the United Nations Conference on Environment and Development (UNCED) in Rio de
Janeiro, June 3-14, 1992. The latter in particular had
recognized the intimate interaction between environmental quality and human health and consequently
many countries had proceeded to implement the National Environmental Health Action Plan (NEHAP)
consisting of strategies for the improvement of environmental health within the country whilst defining
the roles and responsibilities of relevant stakeholders. Since the healthy environment issue is highly
complex and cuts across various sectors and agencies, the Malaysian government had established the
NEHAP (2013) to ensure that sustainable environment and health as well social determinants of health
are at the core of its development strategies.
From the findings of this study we can deduce that
while there is positive relationship between environmental health and per capita income in an aging population, a negative indication was found in terms of
poverty level. Our results further indicate that there
is a growth-led-aging population condition for Malaysia from the middle and end quantiles. The study
provides the following policy recommendations:
(a)
Environmental protection and public health
goals are mutually replenishing one another
and thus should be given more specific attention by the stakeholders and the government agencies to ensure the sustainability
nexus between the aging population
growth-environment-growth.
(b)
We need to redefine the modes of protecting vulnerable populations due to climate
change that is a signiﬁcant and emerging
threat to public health in the case of Malaysia.
(c)
The government need to integrate the efforts of all relevant agencies into a longterm sustainable plan to effectively address
this emerging issue that inﬂuences environmental health and population growth.
(d)
The 11th Malaysia Plan (11MP), has also
emphasized that the Government will adopt
a sustainable production approach to ensure
economic growth, but will not do so at the
expense of the quality of the environment.
This aspect should be also highlighted to
ensure that sustainable growth is in line
with the aging population growth.
(e)
It is also essential to reinforce the collaboration and cooperation between different
sectors involved in the environmental and
health areas in order to effectively execute
the relevant strategies implemented under
the national framework.
In conclusion, we advocate that sustainable development ought to encompass the nurturing of the environment, prioritize sustainable growth and social eq-

uity to reduce poverty, improve the health and wellbeing of all segments of population, as well as inculcate sustainable partnerships and cooperation among
various stakeholders within and across countries in
the region. Therefore, we propose that policy makers
to undertake continuous improvement by planning
and developing green policies that transcend in time
and place capable of enhancing environmental health
and health equity for all to sustain in a globalized
world.
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Abstract
In spite of the fact that Pope Francis’s environmental message is not the first one to be formulated by the authorities
of the Catholic Church, it is in this particular one that threads become visible which allow to see in it new, farreaching analyses and conclusions. The aim of the present article is to indicate these elements which make it
possible to draw such conclusions, both in relation to perceiving the sources of the environmental crisis and showing the ways of overcoming it. It is a realistic and coherent attitude, striving for harmony between people and
nature, within human communities, between humans and God, and, finally, between science and faith. Undoubtedly, such Francis’s orientation towards peculiar environmental integralism and synergism is the most characteristic feature of his propositions of overcoming environmental threats.
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Streszczenie
Pomimo tego, iż ekologiczne przesłanie papieża Franciszka nie jest pierwszym formułowanym przez władze Kościoła katolickiego, to uwidaczniają się w nim wątki zdecydowanie pozwalające dostrzec w nim nowe i daleko
idące analizy i konkluzje. Celem artykułu jest wskazanie na te elementy, które pozwalają na wysuwanie takich
właśnie wniosków, zarówno co do postrzegania źródeł kryzysu ekologicznego, jak i wskazywania dróg do jego
przezwyciężenia. Jest to stanowisko realistyczne i koherentne, dążące do harmonii ludzi z naturą, w obrębie ludzkich społeczności, między człowiekiem a Bogiem, a wreszcie nauką i wiarą. Nie ulega wątpliwości, iż to nastawienie Franciszka na swoisty integralizm i synergizm ekologiczny, stanowi najbardziej charakterystyczny rys jego
propozycji przezwyciężenia zagrożeń ekologicznych.
Słowa kluczowe: Papież Franciszek, ekologia, człowiek, personalizm, natura, integralność
Introduction
The Catholic Church’s attitude to the natural environment, and particularly to its protection in the context of the environmental crisis which is evident today, is the subject of numerous and very often fierce
polemics. They result in extremely antithetical conclusions: from seeing Christianity as a promoter of
environmentalism, to even believing it favours the
destruction of nature, which is supposed to have its
source already in the Bible (Kijas Z., 2004, p. 163).
In turn, Catholic circles identify environmentalism,
at least suspiciously and not always accurately, with
broadly understood New Age, Gender Ideology and
extreme leftist views, which in their opinion negate
the theocentric vision of the world, if not the exist-

ence of God directly (Drane, 1993, p. 142). More or
less correctly, environmental movements are accused here of being pro-abortion and pro-euthanasia,
and thus of prioritising the protection of the integrity
of the environment over the concern for the humankind.
While the necessity to involve philosophy or theology inspired by Christian reflection in the general
project of environmental protection essentially does
not raise any major doubts today, the manner of implementing it is not so unambiguous at all and there
is no uniform narration to be spoken of (Horowski,
2011). During the last decade, the centre of the ideological dispute between the Catholic Church and its
various opponents (also those considered as such by
the Church itself) shifted mostly to the sphere of gen-
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der ideology. However, Pope Francis undoubtedly
introduced to the environmental question contents
which make his voice in this area recognisable as exceptionally strong, not only for people who identify
themselves with Catholicism. Moreover, it is difficult to overlook that it is precisely in some environments associating themselves with this religion, especially in the conservative ones, that the Pope’s evidently pro-environmental attitude is almost openly
contested. In spite of the fact that Pope Francis’s environmental message is not the first one to be formulated by the authorities of the Catholic Church, it is
in this particular one that threads become visible
which allow to see in it new, far-reaching analyses
and conclusions. The aim of the present article is to
indicate these elements which make it possible to
draw such conclusions, both in relation to perceiving
the sources of the environmental crisis and showing
the ways of overcoming it. It is a realistic and coherent attitude, striving for harmony between people
and nature, within human communities, between humans and God, and, finally, between science and
faith. Undoubtedly, such Francis’s orientation towards peculiar environmental integralism and synergism is the most characteristic feature of his propositions of overcoming environmental threats.
It is worth observing here that as early as in 1972,
Pope Paul VI issued a document entitled The Holy
See’s Position on the Protection of the Natural Environment. Basing on realistic and pragmatic premises, it stated that as humans are one with nature, it
is necessary to replace current brutal exploitation
with respect for biosphere seen as a whole (Irek,
2008, p. 112). Following the same direction, John
Paul II included among the positive signs of the present times the growing awareness of the limited nature of available resources, strongly criticising demagogic concepts in this area. Presumably with a
purely technological approach to nature and radical
environmental movements in mind, he juxtaposed
them with ecological concern (John Paul II, 1987,
no. 26). He appealed for change in the current methods of protection of the planet’s resources and for
striving for sustainable development based on principles of solidarity, as well as for shaping environmental awareness (John Paul II, 1990, p. 106-109);
he encouraged global ecological conversion (John
Paul II, 2001, no. 4). In Pope Benedict XVI’s quite
rich reflections on this issue, the attitude to the natural environment appears mostly as an important factor of the full development of humans (Horowski,
2010, p. 65-82).
There are no doubts that Pope Francis was the first
to consider the environmental question to be so essential to devote to it an ecclesiastical document of
greatest significance, the encyclical Laudato si', issued on 24 May 2015. He started from the premise,
as he himself writes, that Christianity, remaining
faithful to its identity, has to continuously reflect on
these issues and make new statements in dialogue

with new historical situations (LS, no. 121). The
starting point for this dialogue must be a diagnosis
of symptoms and causes of the environmental crisis.
1.

Manifestations of the environmental crisis
and its origins

It was already John Paul II who pointed out that humans, especially within the highly developed technological and industrial civilisation, have become
ruthless exploiters of nature on a large scale, often
treating it instrumentally, destroying many of its
riches and charms. Arrogance and pride of policy
makers and investors, as he wrote, lead to the madness of consumerism, exploitation of resources and
random development (John Paul II, 1979, no. 15).
In relation to this issue, Pope Francis seems to connect a number of planes. Thus, he makes clear references to scientific sources which unambiguously
speak of an environmental disaster and indicate its
sources. He is very critical of the phenomenon of
technical development which depreciates the human
welfare understood in personalist terms. Linking the
environmental crisis directly with the culture of rejecting people who for various reasons are considered superfluous, he builds a synergic image of the
environmental crisis and the anomie of social bonds.
From the point of view of the faith – which is quite
evident – he sees the sources of this disaster in secularisation and the moral crisis, or in overlooking humans’ commitment to the Creator of this world.
Moreover, the encyclical is permeated with authentic, human concern, characterised by a lively and
emotional spirit of a person who loves nature and
who by no accident, for the first time in the history
of the papacy, chose the name of St. Francis of Assisi.
Forgetting that we ourselves are formed from the
dust of the earth, we have led to a situation when
[Our] sister now cries out to us because of the harm
we have inflicted on her by our irresponsible use and
abuse of the goods (Francis, 2015, no. 2, subsequent
quotations: LS). As a number of scientific studies indicate, the pope writes, most global warming in recent decades is due to the great concentration of
greenhouse gases (...) released mainly as a result of
human activity (LS, no. 23). Furthermore, he states
unambiguously, contrary to the views preferred by
many countries, including Poland, that this crisis is
aggravated by deforestation for agricultural purposes, and especially by a model of development
based on the intensive use of fossil fuels. He recognises it is urgent and indispensable to develop policies so that, in the next few years, the emission of
carbon dioxide and other highly polluting gases can
be drastically reduced, for example, substituting for
fossil fuels and developing sources of renewable energy (LS, no. 26). Moreover, Francis has no doubt
that economic and political authorities, masking or
concealing the symptoms of the environmental cri-
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sis, do not have enough courage to radically change
currently preferred models of production and consumption (LS, no. 26). It is difficult to overlook the
fact that it is in the area of environmentalism that
populism may be reaching dramatic proportions.
1.1. Spiritual and moral crisis
From the point of view of Catholic personalism, humans, making wrong use of their freedom differentiating them from other beings created by God, negate
His plan and, sinning, rule the Earth like a tyrant
(Bajda, 2001, p. 227). John Paul II directly puts forward a thesis about extensive structures of evil and
social sin which gives rise to more than just the environmental crisis (John Paul II, no. 15-17). It is also
in Pope Francis’s view that the symbolic turning
point in the relationship between humans and nature
is marked by the fall of the first people in paradise,
who through their disobedience to God and his laws
destroyed the unity between people and at the same
time disturbed the harmony of the entire creation.
The murder of Abel ruptured the relationship between Cain and God, and between Cain and the earth
from which he was banished (LS, no. 70). Our home,
Earth (LS, no. 21), our Sister cries out to us because
of the harm we have inflicted on her by our irresponsible use and abuse of the goods with which God has
endowed her (LS, no. 2). A crime against the natural
world is both a crime against ourselves and a sin
against God (LS, no. 8).
Destroying the foundations of their life, the biological and abiotic environment, humans cause perturbations in the moral, spiritual, cultural, and social
sphere. These are mostly the connotations of uncritical practical application of scientific and technological achievements, depreciation of the personal dignity inherent to every man without any exceptions,
or primitive consumerism (Zięba, 2002, p. 222-23).
The difficulty in taking up the environmental challenge seriously is strictly related to an ethical and
cultural decline (LS, no. 162). As the external deserts
in the world are growing, the internal deserts are also
becoming vaster and vaster, writes Pope Francis (LS,
no. 217). The emptier a person’s heart is, the more
he or she needs things to buy, own and consume. In
this context, he or she is unable to accept the limits
imposed by reality (LS, no. 204).
A synthetic consequence of the moral and spiritual
crisis, and at the same time its strong stimulant, is
undoubtedly the above-mentioned consumerism. It
was already John Paul II who wrote about the phenomenon of excessive consumption, or radical insatiability which pushes people to mindlessly exploit
the world's resources, especially in the modern rich
societies, contributing to the destruction of the natural environment (John Paul II, 1991, 36-37). Pope
Francis also directly associates the environmental
crisis with consumerism. Referring to specific phenomena, he writes that it is the increase in consumption that creates the combination of problems related
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to environmental pollution, transport, waste treatment, loss of resources (LS, no. 50). Even if there is
a growing ecological sensitivity today, it is not
enough to change the harmful habits of consumption
which, rather than decreasing, appear to be intensifying and developing (LS, no. 55). In a similar spirit
of realism, or rather pessimism, the pope emphasises
that even if young people of today have a greater
ecological sensitivity, they are growing up in an environment of extreme consumerism and affluence,
which makes it difficult to develop other, desirable
habits in this area (LS, no. 209). A compulsive, almost obsessive mechanism of consumption is created, getting a considerable proportion of the population caught up in a whirlwind of often needless
shopping (LS, no. 203). Consumerism, as the pope
insightfully concludes, poses a major challenge for
integral ecology, as in the globalised reality it is not
juxtaposed with a strongly homogeneous culture. It
is difficult to overlook the phenomena of diminishing the immense cultural variety, which is the heritage of all humanity (LS, no. 144).
Referring to the category of cultural and aesthetic
values of nature, the pope cannot accept the fact that
with the advance of consumerism, the Earth is becoming less rich and beautiful, more limited and
grey, while the offers of consumption develop continuously and limitlessly. At the same time, we are
deluding ourselves, as the pope rightly concludes,
that we can substitute an irreplaceable and irretrievable beauty with something which we have created
ourselves (LS, no. 34). It is also impossible to be indifferent to the rhetorical question Pope Francis asks
the humankind: Nature is filled with words of love,
but how can we listen to them amid constant noise,
interminable and nerve-wrecking distractions, or the
cult of appearances? (LS, no. 225).
1.2. Technological exaltation
Apart from negating the environmental problem as a
result of convenient indifference and consumerism,
the pope blames human blind faith in technological
means for the devastation of nature. Placing technology over nature, contemporary anthropocentrism
ceased to perceive the latter as a shelter for life, and
this stands in the way of shared understanding. Unlawfully granting themselves the prerogatives of an
absolute ruler of nature, humans slipped into, as the
pope uncompromisingly observes, a peculiar technocratic exaltation (LS, no. 114-118). One-dimensional
technological paradigm, based on possession, mastery and transformation of nature, results in a situation when human intervention in nature, which has
always been present, today does not mean accompanying it and respecting the possibilities it itself offers
us (LS, no. 106).
It does not escape the attention of the pope, who appears to present strongly leftist perception of economic issues, that capitalism is responsible for the
indifference to the fate of nature. Whatever is fragile,
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like the environment, is defenseless before the interests of a deified market, which become the only rule
(LS, no. 56). The alliance between the economy and
technology ends up sidelining anything unrelated to
its immediate interests (LS, no. 54). Nuclear energy,
biotechnology, information technology, knowledge
of our DNA, and many other abilities offer their often tremendous power to those who have the economic resources to use it to rule over nature and people (LS, no. 104). The pope does not leave any
doubts, or a space for optimism, when he concludes
that technology is ultimately not about profit or the
well-being of the human race, but about power, lordship in the extreme meaning in the new structure of
the world (LS, no. 108).
Francis also seems to be correct in assessing the
source of this peculiar dementia which manifests itself when humans use the tool of science. Thus, he
comes to a conclusion that specialisation and fragmentation of knowledge make it problematic for
people to be able to perceive the whole, which is extremely important, as well as to perceive the meaning of the relationships between things (LS, no. 20,
110). He correctly states that contemporary man has
not been trained to use well the power brought about
by knowledge. The immense technological development has not been accompanied by a development of
humans in relation to responsibility, values and conscience (LS, no. 105). As a consequence, an authentic humanity, as the pope metaphorically writes,
seems to dwell in the midst of the technological civilisation almost unnoticed, like a mist seeping beneath a closed door (LS, no. 112).

doned, and children are sexually exploited (LS, no.
122-123).
The pope points to a close correlation between the
crisis of the environment and of the human in the aspect of the so-called quality of their life, which today
is so emphasized and desired. It is difficult to overlook the fact that the throwaway culture today affects
objects which quickly become rubbish and pose a
threat to the environment, but also billions of the excluded people (LS, no. 22, 43, 49). In no case can the
world be analysed by isolating only one of its aspects, since the book of nature is one and indivisible
(LS, no. 6). The environmental crisis is inextricably
linked with the sufferings of the people pushed onto
the margins of the society (LS, no. 13). Many intensive forms of environmental exploitation and degradation not only exhaust the local sources of livelihood, but also destroy the social resources themselves (LS, no. 145). Although it is often, the pope
writes with a lot of sad realism, that we see beautiful
green areas in well-kept gated communities, it is
rarely the case in the places where those rejected by
the society live (LS, no. 45). Moreover, Francis puts
forward an accurate hypothesis about an ecological
debt between the north and south. Although the land
of the southern poor is rich and less polluted, access
to goods and resources for meeting basic needs is
blocked by a structurally perverse system of commercial relations and ownership (LS, no. 52-53). The
pope also anticipates that in the face of the depletion
of some resources, the scene will be set for new wars,
which by their very nature also increase the destruction wrought on nature (LS, no. 57).

1.3. The environmental crisis and the culture of exclusion
Completely irrational destruction of the natural environment is accompanied by too little attention devoted to the question of human ecology, although it
is humans, the very heart of nature, who pay the
highest price for its destruction (Delsol, 2003, p. 21).
Expressing his preference for integral ecology, the
pope argues in this spirit that the processes of degradation of the human environment and the natural environment occur simultaneously (LS, no. 48), and the
environmental crisis directly reflects the crisis of interpersonal relations and bonds, especially in families (LS, no. 107, 119).
It is difficult to disagree with the pope's conclusion
that the consequence of humans’ tyrannical approach
to nature and its egoistic or even brutal treatment are
the still visible economic and social inequalities (LS,
no. 26). A misguided anthropocentrism, together
with the culture of relativism, creates a space for a
pathological lifestyle according to which not only
nature, but also people are taken advantage of,
treated as mere objects, forced to work almost like
slaves. In line with the same logic, the elderly persons who no longer serve our interests are aban-

2.

Specific understanding of nature's autotelicity

One of the elements which seem to condition concern for nature is the acknowledgement of its value,
which, however, may have differing connotations.
Obviously, Christian reflection excludes the possibility of putting forward a thesis concerning certain
autotelicity of nature, as its existence is determined
by the Creator and humans who are transcendental in
relation to it. It was especially in the long period of
the Middle Ages, when religion truly regulated people’s way of thinking and living, that symptoms of
the awareness of closeness of nature and brotherly
relations with it were clearly noticeable. Another
idea which remained strong was that of looking for
God's signs in nature, as it reveals Him alongside the
Bible and in this sense constitutes a reliable source
of knowledge of God (Morin, 1998, p. 13). Benedictine monks, who covered the entire western Europe
with a network of their monasteries, cultivated the
land and looked after animals on their own, developing a specific model of cooperation with the world
of nature. Within this model, the role of humans is to
manage nature, domesticate and tame it with grati-
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tude, respect, and even dedication. Controlling wild
and unpredictable nature is indispensable from the
point of view of humans, as it can easily overcome
them (Dębowski, 1996, p. 42-43).
St. Francis of Assissi, who, in contrast to St. Benedict, chose the life of a wanderer, had a different vision of an order and did not left the tasks from the
homo faber category to his fellow friars. His poverty
and austerity, as Pope Francis emphasises, were no
external asceticism, but a radical refusal to turn reality into an object simply to be used and controlled
(LS, no. 11). For him, nature was a source of joy, admiration, prayer, and gratitude for the gift of life. He
was also convinced that every creature reflects
God’s presence and brings us closer to Him. In the
brotherly treatment of creatures which is being
shaped here, there is no desire for dominance or
transformation of nature. For Francis, the whole of
nature, without even making a distinction between
wildlife and inanimate nature, shows God's glory
just like people, and is subordinated to Him to the
same extent as they are. In this understanding, devastation of nature is devastation of God’s order, although in this perspective, a distinction between the
Creator and creations is still justified (Derdziuk,
2002, p. 205-209). Acknowledging the fact that St.
Francis inspires many people today, on 29 October
1979 John Paul II declared him the Patron Saint of
Ecologists (Ganowicz-Bączyk, 2011, p. 25-26).
However, there is no doubt that it is Pope Francis for
whose vision of the world this saint is the fundamental point of reference. The model of brotherly relations with nature constitutes for the pope the essence
of his understanding of nature and perception of the
environmental crisis; it also sets the direction for
shaping ecological culture.
Nature remains here a magnificent book in which
God speaks to us and grants us a glimpse of His
beauty and goodness (LS, no. 12). Rejecting any
form of biocentrism or sacralisation of nature, we
should see it as much more than just matter. In Catholic perspective, the natural environment remains a
bearer of values, as its creation is an implementation
of the Creator’s idea (LS, no. 78). Destroying it, people erase God’s handprints present in the world, and
introduce asymmetry not only in the relationships
with the world, but also with its Creator
(Naumowicz, 2009, p. 229; Salij, 2009, p. 128;
Rogowski, 2008, p. 14-17). Pope Francis also
strongly emphasizes the thesis that nature is associated with God’s loving plan in which every creature
has its own value and significance, being a gift from
the outstretched hand of the Father of all (LS, no.
76). The universe was not created as the result of
God’s arbitrary omnipotence, a manifestation of
force or will, but is an act of His love (LS, no. 77).
We cannot overlook the fact that it is the humans that
are an image of God; however, each creature has its
own purpose and none is unnecessary: soil, water,
mountains are the language of God’s limitless love
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to us. It was Him who has written a precious book
whose letters are the multitude of created things present in the universe. Through contemplation, believers can hear the person and the message of the Creator himself, the owner of all the creation (LS, no. 79,
84-86, 89). When are aware of God's reflection in all
that exists, our hearts are moved to praise the Lord
for all His creatures and to worship Him with them,
like Francis of Assisi did (LS, no. 87). The world is
not just a problem to be solved, but a joyful, admirable mystery (LS, no. 12), a kind of God’s art (LS, no.
80). Moreover, it should not be overlooked that Jesus
clearly encouraged sensitivity to the beauty that
there is in the world, as he himself was, writes the
pope, in constant touch with nature, lending it an attention full of love and wonder (LS, no. 97-99).
Thus, it is not enough to think of different species as
potential resources which can be exploited, forgetting the fact that they have value in themselves. We
have no right to cause thousands of species to stop
give glory to God by their existence or convey their
message to us (LS, no. 33). All creatures, including
us, are connected; all mutually need one another;
each must be cherished with love and admiration
(LS, no. 42). Obviously, it is difficult to derive from
this message a thesis about nature's complete autonomy in relation to humans. However, being closely
linked to its Creator, nature is marked with its sacredness, which allows us to speak of its autotelic
character that rules out its dependence on humans.
3.

Human transcendence in relation to nature

However, in the entire Judeo-Christian perspective it
is striking that there is a clear distinctness, separateness and transcendence of humans over the countless
beings of the world of nature. Even if anthropological considerations have sometimes pointed to the
similarity of the human – a microcosm – to other beings in nature, humans’ unique position in the hierarchy of beings, related to their conscious and free
activity, has also been emphasized (Łepko, 2006, p.
138-139). God’s prerogatives over nature cannot be
ascribed to human beings, but they are the only ones
who were shaped in the image and likeness of the
Creator. It is only them who are partners for God,
His true interlocutors on the earth. It was them, the
most important point in nature, for whom it had been
created in its beauty, whom God offered creative cooperation in its sphere (Delsol, 2003, p. 21).
Even if the modern homo oeconomicus has transformed the paradigm of their power over nature into
the principle of dominance and maximal exploitation, it should rather be seen as delegation, which
should be characterised by wisdom and love. God
has given humans the mission of servile rule over nature, in which its rights are respected. The idea of this
rule is illuminated by the metaphor of concern for
God’s garden, emphasizing humans’ closeness to
God and not their dominion over nature. The role of
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God’s gardener excludes any form of violence towards nature or its destruction (Ganoczy, 1999, p.
37). As a rational collaborator of God and, in a sense,
His representative, man cannot be a tyrant and ruthless exploiter, but a shepherd (John Paul II, 1979, no.
15)].
Referring to this problem and indicating an obsession, sometimes manifested in present times, with
denying the human person any pre-eminence over
other species, Pope Francis sees the need to fight to
protect humans’ unique dignity (LS, no. 90). Putting
himself – like in any question – in the position of an
environmental centrist, he indicates that the world of
the human person, endowed with intelligence and
love, is superior over the material, biological and animal world, but closely related to them and dependent on them for its existence. We cannot put all the
living creatures on an equal level, thus depriving humans of that special worth which at the same time
entails serious responsibility (LS, no. 83). It is this
attitude of self-transcendence and the rejection of
isolation and self-absorption that are the sources of
concern for other people and the natural environment
(LS, no. 208).
4.

Ecological culture as responsibility for the
common good

Just as John Paul II suggested entering into dialogue
with everybody in relation to our common home,
Pope Francis also expresses his conviction (LS, no.
3) that the environmental crisis must provoke a responsible reaction of all, as the common destiny of
the humankind, a radical interdependence in the
world leave us but one alternative – we may either
construct together or cause a catastrophe for all
(John Paul II, 1987, no. 26). The climate is a common good, belonging to all and meant for all. At the
global level, it is a complex system which significantly affects human life, in any place and region
(LS, no. 23). Thus, in the sphere of referring to the
common good, dialogue, though by its very nature
difficult, is indispensable because, as the pope concludes realistically, antithetic attitudes are revealed
here. Some people uphold the myth of progress and
tell us that ecological problems will solve themselves with the application of new technology, without ethical considerations or deep change. Others
claim that as humankind damages the global ecosystem, the presence of human beings on the planet
should simply be reduced and all forms of intervention prohibited. In the context of such extreme visions, the pope does not see other way out than discussion and dialogue, at the same time correctly concluding that there is no single path to solving problems (LS, no. 60).
In relation to this issue, any ideological and religious
discrepancies need to be rejected, although a believer, as the pope presumes, should well understand
that he or she is not an absolute ruler of nature, but

somebody who has been given appropriate tasks in
this world by someone greater than them. A way out
of the environmental crisis is not, therefore, rupture
with God, as it is often suggested nowadays, but just
the opposite – becoming even closer to Him and
adapting His models of sovereignty over the world
(John Paul II, 1979, no. 15). Suggestively formulating this idea, Pope Francis stresses that believers
have a new, unique motivation: it becomes a question of fidelity to the Creator (LS, no. 64, 93). As the
earth existed before us and it has been given to us,
then the responsibility to God means that human beings, endowed with intelligence, must respect the
laws of nature and the delicate balance between the
creatures of this world (LS, no. 67-69).
Thus, an increase in environmental awareness can be
also understood as striving to regain world’s harmony and to restore the severed link with God. The
environmental crisis, as John Paul II stressed, should
be therefore seen as a call for deep internal conversion (John Paul II, 2001, no. 4). However, we also
need to recognise, as Pope Francis boldly writes, that
some Christians, with the excuse of realism and
pragmatism, tend to ridicule the concern for the environment. Others are passive; they are unwilling to
change their habits and thus become internally inconsistent, as they lack an ecological conversion, associated with developing all the consequences of effects of their encounter with Jesus in their relationships with the world around them. In the spirit of farreaching humanist radicalism, Francis states that being a protector of God’s handiwork is not an optional
or a secondary aspect of the Christian experience,
but it is an essential part of a virtuous life (LS, no.
217).
The pope is pleased with the fact that after a period
of irrational confidence in progress and human abilities, at least some parts of society, as he realistically
observes, are now entering a stage of deeper awareness and growing sensitivity to the environment (LS,
no. 19, 42). Remaining a part of nature endowed with
freedom and responsibility, humans have the duty to
cultivate their potential also in order to protect it (LS,
no. 71, 78). Heavily criticising, as it was observed
above, the technological-economic paradigm, the
pope expresses his belief that science and technology
are wonderful products of a God-given human creativity. Transforming nature has characterised humankind from the beginning, while technology expresses the striving of the human spirit to gradually
overcome certain material limitations (LS, no. 102103). Referring to the concerns of some contemporary societies, the pope stresses that nobody is suggesting a return to the Stone Age, but it is necessary
to slow down the march of technology, to observe
the reality, and to search for balance (LS, no. 114). If
humans, as a part of a mutually interpenetrating
whole, are evidently included in the natural environment, it is indispensable today to develop integral
ecology, encompassing a harmonious unity of all

Bochenek/Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 213-220

their relationships: with God, other people, and the
Earth (LS, no. 66, 138-141).
Thus, ecological conversion entails first of all a
recognition that the world is above all Father’s loving gift, and each creature reflects something of God
and has a message to convey to us (LS, no. 220-221).
A condition for the authenticity of an internal unity
with other natural beings also involves tenderness,
compassion and concern for our fellow human beings. Indifference or cruelty towards fellow creatures
of this world always somehow affects the treatment
of other people. Thus, as the pope writes, we also
need to see inconsistency in the attitude of those who
combat trafficking in endangered species while remaining completely indifferent to the problems affecting people, e.g. the poor. If everything is connected, then it is necessary to combine the concern
for the environment with a sincere love for our fellow human beings and an unwavering commitment
to resolving the problems of society. Every pro-environmental project needs to incorporate a social
ecology which is based on solidarity and which takes
into account the fundamental rights of those most socially underprivileged. Ecology should be associated
with the necessity to shape a culture of participation
and belonging: from the family, local society, and
nation, to international life. Concern for nature is
part of a lifestyle which includes the capacity for living together and communion (LS, no. 91-95, 142143, 148, 151, 228).
Ecological culture cannot be reduced to a series of
urgent and partial responses to the problems of environmental destruction, the depletion of natural resources, and pollution. It should be a distinctive way
of looking at things, policies, an educational programme, a lifestyle and a spirituality, mostly in families, fostering desirable pro-environmental habits
(LS, no. 111, 213). Christian spirituality, as the pope
observes, offering perhaps a too idealistic, though
desirable vision, should be associated with an alternative understanding of the quality of life, based on
contemplation, deep enjoyment, and avoidance of
the obsession with consumption (LS, no. 222). Sobriety, lived consciously and freely, is liberating; it
is not a lesser, less intensive life – quite the contrary.
Those who can experience each moment more fully
are those who can enjoy the simplest things, shed unsatisfied needs, and reduce their weariness and anxiety (LS, no. 223-225).
Referring to spirituality as a constitutive factor of integral ecological culture, Frances considers its ethical connotations no less important, and even indispensable (LS, no. 155). The ethical and spiritual
roots of environmental problems incline, or even
force us to search for solutions to problems in this
area mainly in a change of humanity. Otherwise humankind would be still dealing merely with symptoms (LS, no. 9, 211). Shaping good relations with
nature, which is one and indivisible, must translate
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into integral internal renewal of humanity at an individual and social level (LS, no. 118, 218). If humans
truly want to recover a harmony with creation, they
must, first of all, seriously revise their consumerist
lifestyle, which by its nature favours indifference to
the resulting harm to nature, but also to other people
(LS, no. 218-219, 225). It is only a change in a consumer lifestyle of as large proportions of societies as
possible, as soberly concludes Pope Francis, that can
lead to revaluing the ways enterprises function and
their patterns of production (LS, no. 206).
5. Conclusion
The ecological perspective, as John Paul II observes,
considerably raises awareness of complex interdependencies within our world, and man asking about
the consequences of his lack of harmony with the environment remains the unique being which feels the
need to ask questions regarding this issue (John Paul
II, 1997, 11). It is hard to disagree with this statement
of the Polish pope, as, regardless of how we see ecology – from an anthropocentric, biocentric, or holistic
perspective – humans always appear to be the fundamental element of balance in nature. This task is not
accidental, as, by their very nature, humans remain a
part of their environment, but a part which is rational
and free, conscious and responsible. The resources
of this awareness and responsibility are verified to a
large extent today in the space of the environmental
crisis and the development of ecological culture.
Searching for guidelines concerning this issue, it is
worth considering the following words of R.
Ingarden: Man lives on the border of two different
worlds: the world of nature and a specifically human
world. He is forced to live on the ground of Nature
and within its limits, but thanks to his exceptional
being, he must cross its borders (Ingarden, 1987, p.
17-18). In this deeply synthetic reflection, we can
find the entire complexity of the truth about the status of the human as a being which has to incessantly
struggle with the question about their place and position within nature. It is something of a paradox that
humans cannot build a true, integral ecological culture if they remain irrational beings immersed in nature (LS, no. 58). It is only when they go beyond the
limitations of their partially animalistic nature that
they are able, as Pope Francis writes, to discover that
our common home is like a sister with whom we
share our life and a beautiful mother who opens her
arms to embrace us (LS, no. 1).
The vision of integral ecology presented by Pope
Francis, though evidently deeply rooted in the Catholic perspective, seems to avoid threats likely to appear in this area. Above all, it appears that it has
nothing to do with a kind of religious indoctrination.
Formulating his view of ecology, the pope was also
able to avoid idealism and abstractionism which are
so typical for most theological documents (Czar-
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toryski, 2012, p. 50). Reflection on the rational, realistic, but also strongly emotionally charged Pope
Francis’s proposition of integral ecology should be
something evident, especially in the Polish social
space, declaring its Catholicism. Undoubtedly, it
also deserves attention due to its deeply humanist
spirit of concern for nature and the humankind.
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