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Sustainable Development
Integrated in the Concept of Resilence

Zrownowazony rozwo0j a koncepcja resilencji

Jiirg Bloesch?!, Michael von Hauff?, Klaus Mainzer3,
S. Venkata Mohan? Ortwin Renn® Verena Risse®,
Yonghui Song’, Kazuhiko Takeuchi®, Peter A. Wilderer®

LAlumnus ETH Zurich, Eawag Duebendorf, Switzerland, Juerg.Bloesch@emeriti.eawag.ch;
2Univ. Kaiserslautern, Germany, hauff@wiwi.uni-kl.de, *Technische Universitaet Muenchen,
Germany, mainzer@cvl-a.tum.de, “CSIR Indian Institute of Chemical Technology,
Hyderabad, India, vmohan_s@yahoo.com, *Universitaet Stuttgart, Germany,
Ortwin.Renn@sowi.uni-stuttgart.de, *°Munich School of Philosophy, Germany,
Verena.Risse@hfph.de; "Chinese Research Academy of Environmental Sciences,
Institute of Water Environmental Sciences, Beijing, China, songyh@craes.org.cn,
8United Nations University at Tokyo, Japan, atake@mail.ecc.u-tokyo.ac.jp,
®Technische Universitaet Muenchen, Institute for Advanced Study, Lichtenbergstr.2a,
85748 Garching, Germany, peter @wilderer.de.

E-mail (Corresponding Author): peter@wilderer.de

Abstract

The purpose of sustainable development is to minimize the likelihood of dynamic natural and/or man-made sys-
tems to exceed tipping points, when exposed to disturbances. In effect, the systems are protected from losing
identity and integrity. The authors of this paper suggest accepting resilience thinking as a basis of setting sustain-
ability goals and reaching the respective targets. The resilience theory provides the method needed to maintain
identity and integrity, and to manage system’s dynamics. Of concern are three interwoven systems: environment,
society and economy, forming a complex super-system coined eco-social triad. Sustainable development of the
triad applies to each of the three sub-systems despite conflicting interests of the various actors within each.
Resilience is expressed by the ability of natural or man-made systems to respond dynamically to changes of am-
bient conditions with the aim to retain their inherent function, structure and feedbacks. To manage such changes
and associated disturbances a repetitive sequence of processes (also called adaptive cycle) needs to be executed.
In ecosystems these cycles are self-regulated and characterized by recycling of materials and energy. In systems
dominated by humans adaptive cycles are characterized by phases such as re-evaluation, re-orientation and re-
commencement. The concept of adaptive cycles and adaptive management embedded in the resilience theory is
considered a promising method to satisfy sustainability goals and reach respective targets.

Key words: sustainable development, resilence, adaptive cycle, economy, society, ecosystems

Streszczenie

Celem zrownowazonego rozwoju jest zminimalizowanie prawdopodobienstwa przekroczenia punktow krytycz-
nych dynamicznych systeméw naturalnych i/lub sztucznych (co moze si¢ zdarzy¢, gdy systemy te sa narazone na
zakldcenia). W rezultacie uzyskujg one ochrone przed utratg tozsamosci i integralno$ci. Autorzy niniejszego arty-
kutu sugeruja przyjecie podejscia zgodnego z koncepcja resilencji podczas wyznaczania celow prowadzacych ku
zrownowazonoéci. Teoria resilencji odnosi si¢ do umiej¢tnosei, dzigki ktoremu systemy utrzymujg tozsamos¢ i
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integralno$¢, a takze prawidtowo zarzadzaja wlasng dynamika. W obszarze zainteresowania znajduja si¢ trzy
przeplatajace si¢ systemy: srodowisko, spoteczenstwo i ekonomia, tworzace ztozony super-system okreslany jako
eko-spoleczna triada. Zrownowazony rozwoj triady dotyczy kazdego z trzech podsystemow, pomimo sprzecznych
intereséw réznych podmiotéw dziatajacych w ramach kazdego z nich.

Resilencja wyraza si¢ w zdolnosci systeméw naturalnych do dynamicznego reagowania na zmiany warunkow w
ich otoczeniu, w celu zachowania funkcjonalnosci, struktury i zapewnienia wlasciwego sprz¢zenia zwrotnego.
Aby zarzgdza¢ takimi zmianami i zwigzanymi z nimi zaburzeniami wymagana jest powtarzalna sekwencja dziatan
(zwana takze cyklem adaptacyjnym). W ekosystemach takie cykle charakteryzuje samoregulacja oraz recykling
materiatow i energii. W systemach zdominowanych przez ludzkie cykle adaptacyjne wystepuja fazy ponownej
oceny, reorientacji i ponownego rozpoczecia. ldea cyklow adaptacyjnych i adaptacyjnego zarzadzania zawarte w
teorii resilencji mozna uzna¢ za obiecujaca metod¢ prowadzaca do zapewnienia celow zgodnych ze zréwnowazo-
nym rozwojem.

Stowa kluczowe: rozwoj zréwnowazony, resilencja, cykl adaptacyjny, ekonomia, spoteczenstwo, ekosystemy

Introduction

Discussion about sustainable development should
begin with a debate about ecosystems and their func-
tions which are considered the basis of the evolution
and persistence of life on Earth. In particular, eco-
system functions provide the essential conditions for
humans to exist and strive. The difficulty with this
approach is the high complexity and the different
scales of ecosystems, both in time and space. Alt-
hough scientific research in ecology has made sig-
nificant progress, our current knowledge is far from
being complete (Hooper et al., 2005). Nevertheless,
a series of traits widely accepted by the scientific
community are characteristics for natural ecosys-
tems as well as for social systems. Such traits include
recycling of energy and matter, self-regulation,
adaptability, transformability, stability and resili-
ence (Folke et al., 2010).

Stability and resilience theories have been studied
for many years already, based on physics, engineer-
ing and mathematics and have been applied in eco-
logical modeling (e.g. Justus, 2008). It is widely ac-
cepted that ecological resilience and stability are
tightly linked together. Considering alternative sta-
ble states of ecosystems (Scheffer et al., 2001) resil-
ience is defined as the ability of a system to absorb
disturbances and still retain its basic function and
structure. As explained by Walker and Salt (2006) a
system remains resilient as long as it is able to con-
tinuously adjust to the changing ambient conditions,
so that the overall system functionality and integrity
is preserved (Dawson et al., 1994). This is in accord-
ance with the theory that natural ecosystems are usu-
ally in a quasi-stable equilibrium (homeostasis), an
assumption that competes with the chaos or catastro-
phe/disturbance theory.

As humans are part of ecosystems, these concepts
have been extended to social-ecological systems
(SES) combining ecosystem function with functions
of human society (Walker et al., 2004). In this re-
spect we have to consider the dominance and ambiv-
alent character of Homo sapiens, his obsession for
greed and power (Gigantes, 2012), which counter-
acts social care and environmental protection.

stable

instable

meta-stable

Figure 1. Scheme of the three states of (eco-) systems: sta-
bility, meta-stability, and instability. In terms of equilib-
rium, this translates into quasi-stable equilibrium, labile
equilibrium, and semi-labile equilibrium. Meta-stable and
instable systems are subject to major shifts or collapse un-
der strong disturbance. Adopted from von Hauff (2014, p.
26).

A system loses its identity and integrity when ex-
ceeding a tipping point and being transferred from
the state of stability or meta-stability to instability
(Figure 1). In case of significant or abrupt environ-
mental changes, also described as shock, ecosystems
can shift from one state or mode to another. Such
shocks might be caused either by natural stochastic
events or induced intentionally or unintentionally
through human activities (Biggs et al., 2009). As the
functional thresholds are exceeded, ecosystems are
transferred to a world controlled by a different re-
gime. Such a transfer might be interpreted as col-
lapse. In this context, scaling matters. From histori-
cal records we know that despite collapse of ecosys-
tems life persisted under the new regime. However,
if human activity will lead to the collapse of the
global ecosystem persistence of life is more than
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doubtful. When considering the Gaia-ecosystem
Earth (Lovelock, 1988), we should not forget that
our planet can hardly be replaced by another one.

In ecosystems, adjustment to changing ambient con-
ditions is driven mainly by self-regulation processes
(Odum and Barrett, 2004). Most likely, those pro-
cesses were responsible for the development of life
on Earth over the past billions of years (Lovelock,
1988; Gorshkov et al., 2000). Assuming the correct-
ness of this hypothesis, humankind is well advised to
avoid interference with or destruction of natural self-
regulation processes. This applies particularly to
very large ecosystems such as the oceans, tropical
and boreal forests, and very vulnerable ecosystems
such as the alpine, Arctic and Antarctic regions. In
natural ecosystems, population dynamics is balanced
by birth and death rates, amongst other environmen-
tal factors. Exponential growth for ever is not possi-
ble but self-regulated in nature. Hence, increasing
human population, the subsequent growth of quanti-
tative and qualitative demands, and the contempo-
rary paradigm of economic growth become a severe
threat of ecosystems if they are not protected.

Social-Ecological Systems (SES) and the concept
of sustainability

The expression sustainable development (in Ger-
man: nachhaltige Entwicklung) emerged in the 18%
century’s forestry industry. To keep wood available
for ship building, construction of houses, reinforce-
ment of mining shafts and the production of charcoal
for smelting metals, Hans Carl von Carlowitz (1713)
suggested adjusting the cutting rate to the growth
rate of trees. The intention was entirely oriented to-
wards the preservation of economic stability. How-
ever, this measure reflects unintentionally a funda-
mental ecological principle and a human character-
istic: the limits of growth and overexploitation of re-
sources, respectively.

In 1818 the Swiss forester, Karl Albrecht Kasthofer
translated the German term nachhaltige Entwick-
lung in the French language as: produit soutenu et
égal d'une forét (timber shall remain a consistent
product of forests). The English translation of
soutenu (It.: sustenare) is sustain. Until deep into the
20th century the ability to sustain the function of for-
ests to deliver wood remained a major concern of
forestry.

After the industrial revolution and the economic
boom during the second half of the past century the
term sustainability gained a new dimension and
came into political focus. In the 1980s, the Brund-
tland Commission started working on an agenda for
developing long-term environmental strategies and
international cooperation. In the report of this com-
mission entitled Our Common Future (1987) sus-
tainable development was defined inter alia as an
obligation to meet the needs of the present genera-
tion without compromising the ability of future gen-

erations to meet their own needs (WCED, 1987). The
focus of the report was on intergenerational ecologi-
cal justice with respect to the natural resources that
humans use for their existence and welfare. Meeting
such goals will require an integral change in the use
of natural resources and in the performance of in-
vestments, technology and institutions. In the after-
math of the Brundtland report, the concept of sus-
tainability was expanded. While integrating ecolog-
ical systems and social systems into socio-ecological
systems (SES) (Walker et al., 2004) harmony be-
tween people and nature, and human well-being be-
came of general interest. Earlier, Meadows et al.
(1972) had suggested that the Earth needs to be con-
sidered a limited resource of not only wood but also
fossil fuels amongst others. It was generally recog-
nized that overexploitation of such resources and
pollution bear the risk of violating the right of future
generations to live a decent life. This concept of sus-
tainable development neglects largely the ecological
functions of nature. Moreover, the term sustainabil-
ity not only underwent an inflation of more than 200
definitions, but also greatly lacked implementation
(Jucker, 2002).

Meanwhile, our world has entered a new geologic
era commonly called the Anthropocene (Crutzen,
2002). The anthropocentric world view of the Earth
system has been challenged by James Lovelock
(1979) and others (e.g. Gorshkov et al., 2000). Love-
lock noted that on Earth — in contrast to Mars — rela-
tively constant conditions persisted enabling life
(temperature, composition of gaseous substance in
the atmosphere etc.). According to Lovelock, this
phenomenon can only be explained by the influence
of life itself. He concluded that physical, chemical
and biological interrelationships form a single self-
regulating organism, which he coined Gaia. Accord-
ing to the Gaia theory, living organisms shape, but
simultaneously also adapt to changes of their envi-
ronment. In this context Makarieva et al. (2013)
speak of biotic regulation meaning the capacity of
ecosystems to regulate the surface temperature and
the water cycle on Earth. Considering the fundamen-
tal significance of ecosystems for the life conditions
on Earth it appears extremely important to
strengthen ecosystem functions in the agenda of sus-
tainable development.

The new dimension: Economy, an equal part of
the Eco-Social Triad

The economy is an integral part of the human social
system. The technical revolution transformed the
mostly rural societies into a producing and trading,
i.e. an industrial society, which later changed to a
service society and further turned into a consumer
society. Economic development gained importance.
In the 1990s, as a follow-up to significant large-scale
political changes extensive globalization occurred in
response to the new political trend of neo-liberalism
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and neo-colonization (von Hauff, 2014). Even envi-
ronmental NGOs, such as the WWEF, realized a par-

cutting networks within the triad are a prerequisite
for adaptive governance of SESs (Folke et al., 2005).

adigm change in creating links with the so-called
green economy (Huismann, 2012).

In 1992, the Agenda 21 was adopted by 178 Govern-
ments at the Conference on Environment and Devel-
opment (UNCED) held in Rio de Janeiro (United
Nations 1992). It differentiates between the Earth
providing the basic life supporting function, and the
interests of the human society and its economy. Rec-
ognizing the economy having evolved into a power-
ful entity of its own (von Hauff, 2014) becoming a
significant driver of global overexploitation and eco-
system deterioration the Agenda 21 calls for counter-
action. It is an action plan with regard to sustainable
development of the human civilization in harmony
with nature. Hence, another frequently used defini-
tion of sustainability emerged: the balance of the so-
cial-ecological system (SES) also called socio-eco-
logical triad (Adams, 2006).

The tight entanglement of the three systems (ecol-
ogy, economy, society) can be visualized by the

strong

sustainabilty
strong ability

to avoid collapse

the triad

Venn diagram (Venn, 1881) showing the logical in-
terrelation of the three sub-systems (Figure 2). The
eco-social triad with the three interwoven circles is
to be understood as a paradox of unity through dis-
tinction (Katz cited in Grambow, 2013, p. 61). To the
outside world the three sub-systems represent them-
selves as a unity but internally they must keep their
identity and act as individual but interdependent sys-
tems to remain resilient. Maintenance of balance in
the eco-social triad requires that the three compo-
nents have the same weight. However, the recently
emerged power of globalized economy has offset the
balance. Good reasons exist for reducing and limit-
ing economic power within the triad. Safeguarding
ecosystem function should be given an equivalent
importance to the function of economies and socie-
ties (Griggs et al., 2013).

Considering the present primacy of humans and their
economy, it is not surprising that the relationship be-
tween the sub-systems of the eco-social triad is full
of conflicts. Psychological studies suggest that a
proper understanding of the relationships governing
the triad’s sub-systems can lead to effective conflict
resolution (Biihl, 1972). Among the required tools of
conflict resolution are empathy (understanding mo-
tivation and limits of the others), introspection (real-
izing own motivations and limits), tolerance (allow
alternative actions and reaction happen) and moni-
toring (gain feedback from taking a neutral position
for observation of the three-angular processes and
effects in action).

This concept is considered to be applicable for con-
flict management within the limits of the eco-social
triad, provided eco-systems are given a voice. Sci-
ence based intergovernmental institutions and envi-
ronmental NGOs could take the role of advocates of
nature. Understanding ecosystem processes and
function, as well as flexible, multilevel and cross-

Figure 2. 3D modified 2D Venn diagram (Venn, 1881) rep-
resenting the eco-social triad and its sub-systems. The grey
area represents strong sustainability as all three entities are
covered and considered.

Sustainable development based on resilience:
Bridging the gap between theory and practice

The current Millennium Development Goals
(MDGs) set by the United Nations, the respective
targets, indicators and metrics have mostly failed to
match the need for resilience of SESs. For example,
the ecological footprint (Wackernagel, 1994) of de-
veloped countries is still far too big and exceeds the
carrying capacity of the Earth. Resource exploitation
has intensified despite introduction of recycling
strategies and new technologies during the last three
decades, thus threatening the ecosystem’s resilience.
The discrepancy between the rich and the poor is
constantly increasing, and wars, violence, misman-
agement and corrupt regimes counteract truly sus-
tainability and equity, thus threatening societal resil-
ience. And the financial crisis in 2008 revealed that
the globalized economy is far from being a resilient
system. The development goals and targets ex-
pressed in political documents turned out to be rather
fuzzy and no more than generalized statements that
are mostly not implemented in real policy. However,
in a more optimistic view, such statements of high
level policy may have a signaling effect (Galaz,
2014).

In SESs, the ability to remain resilient is expressed
by continuous repletion of phases such as growth,
consolidation, re-evaluation, re-orientation, and re-
commencement, summarized as adaptive cycle (Fig-
ure 3). This concept is based on the self-regulated
processes of recycling energy and matter in natural
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keeping the cycle revolving requires continuous
monitoring - analysis - evaluation

resistance against change

consolidation

re-evaluation

re-commencement re-orientation

sustainable development requires collaps

- courageous decision making
-readiness to take risk
-stamina

Figure 3. Graphical representation of one of the adaptive cycles within a panarchic system, adopted from Walker and Salt
(2006). The blue cycle shows the human-regulated process in anthropogenic systems in response to changing political, economic
or societal conditions. It corresponds to the self-regulated recycling of energy and matter in natural systems, where populations
feature a growth phase, followed by climax and release. If humans conceptually are inflexible and resistant to adapt for environ-
mental, social or economic changes, then the adaptive cycle is disrupted and the system is likely to collapse (red arrow).

ecosystems. In systems dominated by humans adap-
tive cycles are to be regulated and controlled on the
basis of knowledge, experience and responsibility
(Pisano, 2012). Adaptive cycles operate over many
different scales of time and space. The manner in
which they are linked across scales is crucially im-
portant for the dynamics of the triad as a whole
(Walker and Salt, 2006; Gunderson and Holling,
2002; Holling, 2004)

In human systems, the adaptive cycle is driven by
changes of economic and political conditions, en-
hancement of scientific knowledge and progress of
technical and societal innovation, for instance.
Adaptive management leads to long-term success of
enterprises. For example, growth and total revenue
of an enterprise is limited by conservation of busi-
ness patterns. In case of threatening inconvenience
the undesirable failure is substituted by an innova-
tive strategy to adjust (Figure 3). Neglecting a proper
risk assessment and the need to adapt might end in
collapse (see red arrow in Figure 3). The case studies
presented by Olsson et al. (2006) demonstrate the
importance of leadership for successful transfor-
mation of SESs towards adaptive governance. De-
centralized systems are usually more resilient and
flexible than centralized or globalized systems; how-
ever, in reality, we have to balance the two. Careful
management of adaptive cycles appears to be a

promising method of keeping societal and economic
systems resilient.

The global threats initiated by humankind (e.g., dis-
turbance and even loss of ecosystem function, ina-
bility to satisfy the demand of human society and
economy for raw materials, energy, drinkable water,
safe food, durable shelter; education; job availabil-
ity; pollution control) are fundamentally cross-disci-
plinary and will require respective studies in systems
science. In socio-technical systems, information and
communication technology are being applied to so-
cietal infrastructures (e.g., smart grids, smart cities)
to manage the complexity of human civilization
(Mainzer, 2013). New integrative research and
teaching centers should be established to train stu-
dents in interdisciplinary networking and to cooper-
ate in interdisciplinary/transdisciplinary teams. Such
teams, committed to solve environmental problems,
are also demanded in industry, economy, and gov-
ernmental institutions. In this respect, predictive
modeling is a powerful tool to elucidate sustainable
development scenarios; however, uncertainties and
surprises need to be taken into account.

The intense interconnectedness of all spheres and
countries on this planet makes it essential to consider
environmental aspects as a major factor for develop-
ment processes in the 21% century. No sub-system
can stand alone and independent of the other sub-
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systems of the triad. This enhances enormously the
possible effects of a small shift in one of the sub-sys-
tems on the other sub-systems. The future Post-2015
Development Agenda based on Sustainable Devel-
opment Goals (SDGs) and targets will improve the
old MDGs in scope, provided they respect the com-
plexity of dynamic systems, thus drawing on the re-
silience concept (Bloesch et al., 2015). They are to
be focused on the mitigation of the anticipated envi-
ronmental effects which have a big impact on social
and economic systems as well. They should foster
the reconnection of people to the biosphere and build
a new responsible stewardship for our planet (Folke
etal., 2011).

In the context of theory and practice, the triad con-
cept is not free of inconsistency. It is an anthropo-
centric model, as the one fundamental natural system
is accompanied by two human systems. There is also
a paradox in individual and community human be-
havior itself, e.g. between the good and the evil,
modesty and vanity, the rational and emotions. This
reflects the inherent duality or bipolarity of nature
(Haber 2013). The duality of humans makes trade-
offs between conflicting interests, objectives or
goals difficult as these depend on the negotiation of
good compromises. However, this top-down ap-
proach contradicts bottom-up participation of local
stakeholders which constitutes the basis for sustain-
able development. As Galaz (2014) points out, both
approaches should be balanced and complementing.
Since the overlapping area of the three sub-systems
is rather small (Figure 2), there is not much margin
for truly sustainable solutions that treat the three sub-
systems equally. This small common area reflects
the reality of conflicting interests between develop-
ing and industrialized countries, and countries in
transition. However, there are always possibilities to
balance the conflicting sub-systems and to design
policies that strengthen resilience on all three enti-
ties. Even suboptimal solutions in each one of the
sub-systems can have a beneficial overall effect on
the triad and, hence, set the right vector to approach
the state of sustainability.

Summary and conclusions

Sustainable development is a process, which can be
positively influenced by sound management and re-
sponsible governance. With respect to the basic con-
cept of the resilience theory, the readiness to respond
proactively to changes is an important pre-condition
of maintaining system’s resilience and of supporting
the process of sustainable development. In this con-
text the concept of adaptive cycles provides a guide-
line to a constructive response to changes of environ-
mental, economic and/or political conditions. It re-
quires the willingness of all relevant actors within
the eco-social triad to recognize at the earliest point
in time such changing conditions and draw respec-

tive decisions based on scientific knowledge, expe-
rience and wisdom. It is necessary to take risks asso-
ciated with the departure from accustomed practices,
re-orientation and recommencement. In summary,
we consider the resilience theory a promising basis
for making progress in sustainable development.

It is advisable to consider strengthening the resili-
ence and supporting sustainable development of the
three sub-systems of the eco-social triad, the ecol-
ogy, the society and the economy equally important.
Based on such considerations some authors of this
paper engaged themselves in a project on Sustaina-
ble Development Goals as part of the UN Post-2015
Development Agenda presented in part 2 of this pa-
per (Bloesch et al., 2015). Research and innovation
in thinking, understanding and acting support the ac-
curate tradeoffs between the three sub-systems.
Moreover, sustainable development of the triad re-
quires simultaneous balancing of each of the three
sub-systems despite of conflicting interests of the
various actors in each sub-system. Conflict manage-
ment is an important task, and with reference to psy-
chological studies the application of characteristic
traits such as introspection, empathy and tolerance
are important in the process of sustainable develop-
ment.
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Abstract

The EU environmental governance is recognized as an effective path to the management of regional environment.
This model is based on rules, directives, top-bottom coordination and also in the characteristics of multi-level
governance, which has become an example for various regions to imitate in the world. By contrast, environmental
governance in Northeast Asia, equally with a strong demand in dynamic cooperation, failed to deal with the in-
creasing environmental problems and it also doesn't converge to the EU environmental governance over the years.
Instead, it established a non-binding cooperation in nature. The Northeast Asia model is a kind of cooperation lack
of effectiveness, coordination between regional environmental regimes, without a stable financial arrangement for
each cooperative initiative, mainly dominated by the governments, and also lacking of other actors involved in
environmental issues. This model is caused by regional security tension which changes the cooperation preference
overall, nations especially between China and Japan do not share political trust in high politics. This situation
makes regional environmental governance to be a more independent area, with rarely high political interference
and without spillover channels to other issues. Theoretically speaking, the Northeast Asia cooperation in environ-
ment is based on inter-governmental arrangements, thus, Neo-Functionalism’s spillover effects were significantly
inhibited. That means to enhance environmental governance in Northeast Asia will mainly rely on intergovern-
mental push in the future.

Key words: the EU, environmental governance, Northeast Asia, convergence, neo-functionalism

Streszczenie

Przyjety w UE system zarzadzania srodowiskowego jest uznawany za efektywny sposéob regionalnego zarzadza-
nia. Model ten oparty sie na zasadach, dyrektywach i kompleksowej koordynacji, a takze charakterystyce zarza-
dzania wielopoziomowego, stat si¢ wzorem dla r6znych regionéw $wiata. Jednak Azja Potnocno-Wschodnia, z
silnym popytem charakterystycznym dla form dynamicznej wspotpracy, nie radzi sobie z coraz wigkszymi pro-
blemami z zakresu ochrony $rodowiska i jest odlegta od standardow UE. Funkcjonujace tu formy wspotpracy nie
sg wigzgce. Model wspotpracy z Azji Potnocno-Wschodniej charakteryzuje sie brakiem efektywnosci i kompaty-
bilnosci pomigdzy poszczegdlnymi regionalnymi systemami ochrony srodowiska, bez zapewnienia stabilnego fi-
nansowania dla podejmowanych inicjatyw, zdominowaniem przez rzady i brakiem innych podmiotéw zaangazo-
wanych w kwestie ochrony $rodowiska. Na ten model ma wptyw kryzys bezpieczenstwa, ktory objawia si¢ w
szczegblny sposob we wzroscie napiecia pomiedzy Chinami a Japonia. Ludzie nie darzg tu zaufaniem $wiata wiel-
kiej polityki. Ta sytuacja sprawia, ze regionalny zarzadzania srodowiskiem moze by¢ bardziej niezalezny, styka¢
si¢ z wielka politykg i bez skutkéw ubocznych odnoszgcych sie do innych kwestii. Teoretycznie rzecz biorac,
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wspotpraca Azji Péinocno-Wschodniej w zakresie ochrony srodowiska opiera si¢ na uzgodnieniach miedzyrzado-
wych, w ten sposob, neo-funkcjonalne skutki uboczne zostaja znaczaco ograniczone. Oznacza to, ze takze w przy-
sztosci w celu poprawienia zarzadzania srodowiskowego W Azji Potnocno-Wschodniej Azji uzgodnienia miedzy-

rzagdowe beda kluczowym czynnikiem.

Stowa kluczowe: UE, zarzadzanie $srodowiskowe, Azja Potnocno-Wschodnia, zbieznos$¢, neofunkcjonalizm

Two Different Regional Environmental Govern-
ances

In 1991, the EC at the Maastricht summit adopted a
treaty to establish a European Economic and Mone-
tary Union and European Political Union, which is
remembered as the famous Maastricht Treaty
(Laursen, 2012). The following year, the treaty was
signed, along with the establishment of the Council,
the Commission, the Parliament, which is a gradual
transformation from regional economic co-develop-
ment to regional political and economic integration.
After the Maastricht Treaty entered into force, the
European Union was formally established, which
marked the transition from an economic entity to an
economic and political entity, while developing a
common foreign and security policy, and also to
strengthen the judicial and internal affairs. Member
States have been given part of their national sover-
eignty to the organization, making the EU more and
more like a federal state. The Union now has 28
Member States. Among them, Germany and France
were recognized as the EU's core states, Germany is
also regarded as the most powerful driving force in
the EU's environmental policy integration (Haibin,
2008). By contrast, Northeast Asia (namely China,
Japan, South Korea, Russia, Mongolia and North
Korea) is located in the Pacific Northwest, where the
location is connected within an ecosystem, and also
in the same monsoon zone. Geographical environ-
ment in Northeast Asia makes that a country's pollu-
tion can easily spread to neighboring countries, caus-
ing trans-boundary environmental problems. Among
them, China, Japan and South Korea are more active
in the environment cooperation and are far more im-
portant actors (Komori, 2010). Since the end of the
Cold War, the rapid economic development in
Northeast Asia has made it one of the world's most
active political and economic places in the world. In
this process, the region is also facing increasingly se-
rious environmental problems. Currently, the re-
gional environmental problems in Northeast Asia are
mainly air pollution, land degradation, dust storms,
ocean pollution, biodiversity loss, waste pollution,
chemical pollution and poor regional environmental
governance etc., coupled with the background of dis-
putes between states in the region in territory, histor-
ical issues etc.. Nowadays the environmental gov-
ernance in the region has been quite worrying.

Admittedly, European environmental governance is
significantly more effective than the governance in
Northeast Asia. The EU realizes the importance of
environmental issues and also shapes the interna-

tional environmental regimes through norms and
standards as a world-leading role (Burns, Carter,
2012), thus makes this model worth attention and
learning. The so-called European model, is the legal-
ization of environmental governance, and empha-
sizes on the multi-level governance in its nature. En-
vironmental cooperation in Europe leads to environ-
mental standards, and these standards has become a
strong driving force for environmental management
in Europe, so the European experience in interna-
tional environmental cooperation symbolizes the im-
portance of this legalization trend. For example, if a
Member State does not comply with a particular di-
rective, the European Commission has the responsi-
bility to enforce the law. European Court of Justice
is the final arbiter, the EU countries often based on
the political necessity considerations are usually sub-
ject to judgment (Bell, McGillivray, Pedersen,
2013).

Since 1992, the Rio Earth Summit, the Northeast
Asian region (in addition to bilateral environmental
cooperation) formed a number of major regional en-
vironmental cooperation regimes, including China,
Japan and South Korea Environment Ministers
Meeting (TEMM), North-East Asian Subregional
Programme for Environmental Cooperation (NEA-
SPEC), Northeast Asian Conference on Environ-
mental Cooperation (NEAC). There are also specific
mechanisms and frameworks for cooperation on spe-
cific issues, such as the Northwest Pacific Action
Plan (NOWPAP), Acid Deposition Monitoring Net-
work in East Asia (EANET), regional dust technical
support plan (DSS-RETA), Yellow Sea Large ma-
rine Ecosystem Strategic Action project (YSLME)
and remote air pollution in Northeast Asia joint re-
search (LTP). These cooperation mechanisms are
based on regular meetings of intergovernmental ar-
rangements, publish reports and implement specific
action plans to raise funds for the project, and also
establish cooperation between the secretariat and
other ways to promote the continuous development
of environmental cooperation in Northeast Asia.
Naturally, Northeast Asia environmental governance
has become an important part of governance in
Northeast Asia (Komori, 2010).

Characteristics of environmental governance in
Northeast Asia

Over the years, China, Japan and South Korea tripar-
tite environment ministers meeting(TEMM), North-
East Asian Subregional Programme for Environ-
mental Cooperation (NEASPEC), the northeast Asia
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environmental cooperation conference (NEAC) and
the northwest Pacific action plan (NOWPAP), have
set up the regular meeting forms, financing arrange-
ments, and decision-making procedures of the mech-
anism achieved certain progress. But problems like
the agendas crisscross and lack of contact between
these mechanisms are all evident. In addition to
overlapping contents, personnel allocation and use is
also not well-organized. There is obvious competi-
tion relations between these mechanisms (Yoon,
2008). Such as China, Japan and South Korea tripar-
tite environment ministers' meeting and the North-
East Asian Subregional Programme for Environ-
mental Cooperation was established under the advice
and support of South Korea, and Japan is to support
the acid deposition monitoring network in east Asia,
and so both sides compete on the control of the
northeast Asia environmental cooperation. Despite
the coordination between mechanism have been dis-
cussed in different meetings and places, but rarely
the actual effort are made or achieved (Takahashi).
Judging from the historical process of environmental
governance, striking difference between northeast
Asia environmental governance and European envi-
ronmental governance can be found: the first differ-
ence is the lack of binding arrangements in Northeast
Asia. Northeast Asia environmental cooperation and
management so far has not yet formed a binding
agreement or protocol yet. The consensus approach
is widely used in East Asia, nations have a natural
resistance on international legislation. There is no
doubt that this non-binding tradition is rational deci-
sion to choose, is also the result of countries interac-
tion in the process of negotiation. This is based on
the principle of non-interference in Northeast Asia
cooperation, rather than the legal procedures agreed
through consultation. The second is focus more on
bilateral cooperation rather than multilateral cooper-
ation. The northeast Asia environmental cooperation
is occupied bilaterally. The northeast Asia environ-
mental cooperation started in the bilateral rather than
regional multilateral coordination. In terms of bilat-
eral environmental cooperation, Japan has a unique
position. Japan to regional countries such as China,
Korea, Mongolia and Russia provides a large num-
ber of loans related to environment, including
against acid rain, forest management, groundwater
development and several issues, such as renewable
energy plants. The Japanese government empha-
sized the environmental cooperation as an important
part of economic cooperation (Xiaopeng, Haibin,
2013). Besides, Northeast Asia active bilateral coop-
eration is mainly driven by economic interests.
Northeast Asia fast development of environmental
industry market and the nature of the environmental
technology complement each other. Environmental
technology in Japan, is seeking to permeate the rapid
growth of the Asia-pacific market of environmental
protection.

Table 1. The Comparison of major environmental cooper-
ative mechanisms in Northeast Asia (Qinghua, 2006)

TEMM NEASPEC NOWPAP
Member China, Ja- China, Japan, China, Japan,
States pan, South Korea, Mongo- Korea, Russia
Korea lia, Russia,
DPRK
Mechanism | Relative in- Relative The United
Arrange- dependent Independent Nations envi-
ments cooperative cooperative ronment
areas. areas. programme
(UNEP)
regional sea
plan.
Time of 1999 1993 1994
foundation
Level of Environ- The northeast Intergovern-
Cooperation | ment Asia environ- mental
Ministers mental higher- meeting.
Meeting. level official
meeting.
Governing | No special- Senior Officials Decisions,
Organiza- ized agency | on Environmen- | made by re-
tions for manage- | tal Cooperation gional activ-
ment, con- in Northeast ity centers
ference held | Asiais the deci- | and executed
once a year, | sion-making by regional
the three bodies and it is coordination
countries the United Na- Office.
held alter- tions operational
nately. activities of the
ESCAP secretar-
iat.
Content of Environ- The main con- Marine envi-
Cooperation | mental pol- cerns are trans- ronment,
icy ex- boundary envi- including
changes and | ronmental is- integrated
strengthen sues, including coastal and
transbound- | cross-border na- | watershed
ary move- ture conserva- management,
ments of e- tion in Northeast | periodic
waste elec- Asia, Northeast assessment of
tronic waste | Asia, the marine
prevention transboundary environment,
and conduct | air pollution, prevent and
research, transboundary reduce
promote the | marine pollution,
establish- pollution. biodiversity
ment of conservation,
mechanisms and so on.
for the pro-
tection and
benefit shar-
ing of ge-
netic re-
sources and
biodiversity,
etc.

Financial Three Voluntary con- Establish the
Arrange- nations tributions from trust of north-
ments co- member states to | west Pacific

financing. establish NEA- action plan,
SPEC core funds | also source of
to get the project | funds for each
implementation member's vol-
by UNDP, the untary contri-
United Nations butions.
Secretariat of the
Convention to
Combat Deserti-
fication, the
ADB and other
funding agen-
cies.
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Reasons for Non-convergence under Neofunc-
tionalism

After 20 years of development after the Cold War,
why Northeast Asia environmental governance was
not able to follow of the EU development path, why
still uses the loose, non-binding nature of mecha-
nisms for cooperation? This article employs the neo-
functionalism’s perspective to analyze the regional
economic, legal and political integration in North-
east Asia. International environmental politics has
traditionally been regarded as low politics by real-
ists, the neo-functionalism focus on low-level politi-
cal attention and cooperation, like cooperation be-
tween countries in specific functional areas. In these
specific functional areas, and share common inter-
ests and the means of access to the common interests
of all countries rely on joint efforts. As in recent
years, the tension of the security situation in North-
east Asia, governments gain increasing political dis-
trust, and what this situation results is that spillovers
of environmental governance is deliberately limited
(Haibin, 2008). Nevertheless, the environmental co-
operation in Northeast Asia has slowly developed
into a field, which is able to avoid the security risks
in this region (Vogler, 2005).
Neo-Functional theorist Philippe Schmitter stressed
that the process of integration as an important spill-
over refers conducted to provide a basis for the inte-
gration process. In particular, the integration of the
peace process beyond the nation-state, its evolution
depends on the participation of all parties recognize
common needs. Ernst Haas believe this process will
turn a new center of the process, the organization that
owns the center or require mastery of each nation
state with jurisdiction. Karl W. Deutsch considered
political integration process is that people get a sense
of community, a sense of institutional and practical
sense.
Similarly, Haas believes the policy interdependence
does not necessarily lead to policy integration.
Neofunctionalism emphasizes supranational mecha-
nism advocated by the spillover mechanism enables
integration gradually and expands from the technical
department to political department, the eventual es-
tablishment of institutionalized regional suprana-
tional institutions. Neofunctionalism spillover and
supranational theory has been clearly reflected in the
European Community. In addition, Haas argues if
elites can benefit from a national organization's ac-
tivities in the country, they might have similar
thoughts with foreign elite transnational coopera-
tion. Haas considered most likely to achieve the in-
tegration of Western Europe in accordance with its
spillover theory. The core of Joseph S. Nye, Jr.'s
Neofunctionalism is the potential integration; he puts
forward four conditions of international cooperation
(Dougherty, Pfaltzgraff, 2003):
(1) fair trade, and the level of integration and eco-
nomic development

(2) elite beliefs, the higher the degree of comple-
mentarity between the elites, the greater the
likelihood of the development of regional inte-
gration.

(3) the existence of pluralism, the higher the degree
of diversity among nations and promoting better
conditions for the integration process through
feedback mechanisms.

(4) adaptability and responsiveness of nations, the
more stable domestic capacity of the key politi-
cal decision-makers, the more effectively mem-
ber states can respond to issues.

Nye argues integration is a multidimensional phe-

nomenon, and it needs to be categorized into eco-

nomic, political, legal integration. And it can also be
divided into specific measurable sub-types. Integra-
tion of EU environmental legislation led to the ca-
pacity building of EU environmental governance.

Separation of the political and economic situation in

Northeast Asia continued, therefore, the gap between

the political and economic insurmountable. In this

case, the integration of environmental laws across
countries cannot have the prerequisite and power to
achieve the subjectives (Dougherty, Pfaltzgraff,

2003).

Although affected by de Gaulle empty chair crisis in

the 1960s and 1970s, the theory of integration mar-

ginalized from mainstream, Wayne Sandholtz and

Alec Stone Sweet further add to improve neo-func-

tionalism doctrine, they believe that the three con-

stituent elements are a necessary precondition which
exert influences:

(1) actors with transnational goals and interests;

(2) the ability of transnational institutions’ auton-
omy (autonomous capacity);

(3) have an impact on polity or system of rules.

Through empirical research, they think that the new

functionalism still has important explanatory power

in explaining international cooperation (Sandholtz,

Sweet, 2012).

Northeast Asian Factors that Hinder Environ-
mental Spillovers

Integration of EU environmental legislation led to
better capacity building. In Northeast Asia although
there are common environmental interests existing
which is essential to institutionalize cooperation
(Sandholtz, Sweet, 2012), the separation of the polit-
ical and economic aspects continue, therefore, the
gap between the political and economic is insur-
mountable. In this case, the integration of environ-
mental laws across countries cannot have the prereg-
uisite and power to achieve its goal. Spillover effect
was lowered and limited for obvious political rea-
sons. Therefore, maintaining as a relatively stable
cooperation in Northeast Asia, the factors that hinder
cross-border spillover factors include:

First, it’s the high politics instability, especially the
impact of the security situation in political sphere.
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China, Japan and South Korea has a complex three-
way relationship between history and reality, be-
cause the Japanese militarists invaded China and
South Korea's national consciousness, they also de-
termine the policy orientation. Moreover, in recent
years, China and Japan are facing conflicts on the
Diaoyu Islands. Therefore, the perception of sover-
eignty, coupled with strong nationalist sentiments of
mistrust so that the high cost of transferring sover-
eignty to form a binding supranational environmen-
tal cooperation mechanism in Northeast Asia, not re-
ality. Diaoyu Islands issue between China and Japan
continued to ferment. Territorial disputes are often
intricately linked with the historical factors issues,
domestic politics, and so-called transfer of power to-
gether, increasing the difficulty of solving the prob-
lem.

Secondly, the uneven levels of development among
Northeast Asian countries. Joseph Nye Jr. argues
that economic equality between countries, trade, in-
tegration and level of development are interrelated,
uneven development is an important factor that hin-
ders spillovers. This situation seriously hampers the
development of regional integration and legal envi-
ronment. Environmental issues in Northeast Asia are
mostly cross-border environmental pollution, pollu-
tion emissions for each country is both a victim who
is.

Third, the cooperation mechanism does not have the
ability to self-autonomy, also with financial difficul-
ties (Sandholtz, Sweet, 2012). Multinational organi-
zations with the ability of self-autonomy, in order to
better resolve disputes and set rules. However, envi-
ronmental cooperation mechanism in Northeast Asia
does not have these capabilities. Only from the
aforementioned problem areas covered by the mech-
anism can be seen, some of the problems in the re-
gion, such as air pollution and loss of biodiversity
has been too much attention, and some other prob-
lems such as the environment and energy issues as
well as issues such as land degradation do not get the
attention they deserve; at the operational level, each
mechanism run independently, have different deci-
sion-making mechanisms; each cooperative mecha-
nism has its own secretariat or department to perform
the functions of the secretariat, thus making the ac-
tion plan and projects inevitably overlap each other
punch. For example, to solve trans-boundary air pol-
lution problems in Northeast Asia’s two bodies EA-
NET and LTP, the two mechanisms in Northeast
Asia simultaneously monitor data on emissions of air
pollutants gathering activities, which leads to waste
of resources.

Fourth, environmental cooperative mechanisms in
Northeast Asia between are lack of coordination.
Neo-functionalism argues if transnational actors
want to achieve success, they need to have common
goals and interests. In Northeast Asia, the lack of en-
vironmental coordination mechanisms must make it
difficult to reach this goal. Finally, the state acts as

the main actors, along with inability of transnational
elites. Non-state actors participate in a limited body
of Northeast Asia. Actions of non-state actors are
also on the role of regional environmental coopera-
tion has very limited impact on the national environ-
mental decision-making, which can be negligible.
Therefore, the state-based environmental coopera-
tion lack of participation of non-state actors and the
Northeast Asia cooperation in environment rely en-
tirely on the willingness and ability of governments
and lower levels of governance.

Similarly, scientists from various countries have dif-
ferent conclusions on trans-boundary environmental
issues, which are reflected in the results of a number
of scientific and political factors. Epistemic Commu-
nities theory suggests that for cross-border environ-
mental problems if scientists could not reach a con-
sensus, they inevitably lack of influence in the policy
(Davis Cross, 2013).

Conclusions

After 20 years of development, environmental gov-
ernance in Northeast Asia embarked on a so-called
Northeast Asian model, is not convergent with the
EU environmental governance due to lagging re-
gional integration in this area. In this region, the ef-
fectiveness of regional environmental governance is
inevitably inadequate. And the future for Northeast
Asia environmental governance remains to be gov-
ernment-led. Therefore, governmental push is prom-
inent and is still the way in environmental coopera-
tion for Northeast Asia. In addition, other conditions
for the integration should also be cultivated, espe-
cially the proliferation of transnational elite
knowledge and advocacy, because the scientific con-
sensus is a prerequisite for any environmental coop-
eration and governance. Northeast Asia should
strengthen exchanges and the research of environ-
mental science, and help achieve national interests
and the needs of environmental cooperation among
nation-state actors. Due to the very limited political
and legal integration in Northeast Asia, so to deal
with the integration of loose existing mechanisms
and thus enhance the effectiveness of governance is
extremely important. With the realization of the im-
portance of environmental issues within countries,
regional environmental governance has developed
into an independent issue area, and become an im-
portant field of cooperation. Moreover, to some ex-
tent, the environmental cooperation seems more like
a reservations ground for governmental dialogue
during high political rupture. Therefore, Northeast
Asian cooperation should take the overall situation
into consideration, and reflect on the moral dimen-
sion of the environment, so as to gradually open up
the spillover channels and seek to promote the envi-
ronmental integration in the future.
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Abstract

In 1968, a paper appeared in the Science journal outlining a macroeconomic concept referring to the problem of
common use of environmental resources. Its author, Garret Hardin, stated that the natural human desire to maxim-
ise individual economic benefits led to overexploitation of environmental resources to the detriment of the whole
society.

The problem brought up by Hardin is very important from the perspective of the idea of sustainable development.
After all, the relationships in which the pillars, or subsystems (ecological, social and economic ones), of sustainable
development remain should be harmonious enough to enable simultaneous maximisation of their objectives. In
particular, the social, economic and ecological subsystems should not exclude one another. However, the tragedy
of the commons is a classic example of a situation where the economic subsystem is in conflict with the ecological
and social subsystems. As Hardin pointed out, this phenomenon occurs in various spheres of human activity and
cannot be overcome by only technical means.

Observing the grazing of cattle on a commons, Hardin noticed that the commons became completely depleted,
although this was not in the interest of the local community. It is not only in farming that ecological and social
problems appeared as consequences of an individually rational economic activity. Hardin’ s concept found confir-
mation in overexploited water supplies, depleted fisheries, cleared forests, illegal rubbish dumps, and rivers de-
graded by sewage.

It is in the vital interest of the society to better get to know and bring under control the mechanism that leads to
exceeding of the environment regeneration capacities and results in its users starting to incur losses instead of
benefiting from it. This issue is examined by a systemic approach to management which identifies the universal
pattern of system behaviour referred to as the archetype of the tragedy of the commons. Thus, the phenomenon is
systemic in origin, and we can learn more about its development in time (or even neutralise it) by means of the
method of system dynamics. A system affected by the tragedy of the commons functions in a way that diverges
from the idea of sustainable development. It contradicts not only the postulate of intergenerational justice (there is
overexploitation of environmental resources which can even lead to their irretrievable loss), but also intragenera-
tional one (actions of some users of the environment cause inconveniences that will afflict the whole society).
Therefore, we cannot ignore the symptoms of the tragedy of the commons while trying to implement local ideas
of sustainable development.

The article explains the mechanism of the tragedy of the commons based on the system theory using the model of
system dynamics. A systemic archetype has been discussed on the basis of which a dynamic model has been
developed, and a simulation of the common resource exploitation has been carried out. Further on, possibilities of
preventing the scenario of resource depletion have been discussed.
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Streszczenie

W 1968 roku na tamach czasopisma Science przedstawiony zostat zarys koncepcji mikroekonomicznej odnoszacej
si¢ do problemu wspohuzytkowania dobr srodowiska. Jej autor, amerykanski ekolog Garret Hardin stwierdzit, ze
naturalne ludzkie dazenie do maksymalizacji indywidualnych korzysci ekonomicznych prowadzi do nadmiernej
eksploatacji dobr srodowiska przynoszac straty catemu spoteczenstwu.

Z punktu widzenia idei rozwoju zréwnowazonego problem poruszany przez Hardina nalezy uzna¢ za bardzo
wazny. Wszak filary, a zarazem podsystemy owego rozwoju (ekologiczny, spoteczny i ekonomiczny) powinny
pozostawaé wzgledem siebie w relacjach na tyle harmonijnych, aby mozliwe byto jednoczesne maksymalizowanie
ich celow. W szczegodlnosci podsystemy: spoteczny, ekonomiczny i ekologiczny nie powinny si¢ nawzajem wy-
klucza¢. Tymczasem tragedia dobr wspolnych to klasyczny przyktad sytuacji, podczas ktérej podsystem ekono-
miczny wchodzi w konflikt z podsystemami ekologicznym i spotecznym. Jak wykazywat Hardin, zjawisko to
wystepuje w rdéznych sferach ludzkiej dziatalnosci i nie da si¢ go przezwyciezy¢ przy uzyciu samych tylko $rod-
koéw technicznych.

Obserwujac wypas bydta na wspdlnych pastwiskach Hardin zauwazyt, ze dochodzito do ich zupetnego wyeksplo-
atowania, cho¢ nie bylo to w interesie lokalnej spotecznosci. Ale nie tylko w gospodarce rolnej problemy ekolo-
giczne i spoteczne pojawiaty si¢ jako skutki indywidualnie racjonalnej dziatalnosci ekonomicznej. Koncepcja Har-
dina znalazta swe potwierdzenie w wyeksploatowanych ujeciach wdd, przetrzebionych towiskach ryb, wykarczo-
wanych lasach, dzikich wysypiskach $mieci i zdegradowanych $ciekami rzekach.

W zywotnym interesie spoleczenstwa jest lepsze poznanie i opanowanie mechanizmu, ktéry prowadzi do przekra-
czania zdolnoS$ci odtworzeniowych srodowiska i sprawia, ze jego wspoluzytkownicy zamiast odnosi¢ z gospoda-
rowania nim korzysci, zaczynaja ponosi¢ straty. Zagadnienie to rozpatruje systemowy nurt zarzadzania wyrdznia-
jac uniwersalny wzorzec zachowania systemu zwany archetypem tragedii wspotuzytkowania. Podloze zjawiska
ma wigc charakter systemowy, a jego przebieg w czasie moze zosta¢ lepiej poznany (a nawet zneutralizowany)
przy uzyciu metody dynamiki systemow. System dotkniety tragediag wspdtuzytkowania funkcjonuje w sposob da-
leki od idei zrbwnowazonego rozwoju. Zaprzeczeniu ulega nie tylko postulat sprawiedliwosci migdzypokolenio-
wej (dochodzi do nadmiernej eksploatacji dobr srodowiska prowadzacej nawet do ich bezpowrotnej utraty) ale
takze i wewnatrzpokoleniowej (cze$¢ uzytkownikow srodowiska swym dziataniem przyczyni si¢ do uciazliwosci,
ktoére dotkng calg spotecznosc). Nie mozna wige bagatelizowaé symptomow tragedii dobr wspolnych chege zara-
zem wdraza¢ w zycie lokalne idee rozwoju zrownowazonego.

W artykule wyja$niono mechanizm tragedii wspotuzytkowania na gruncie teorii systeméw przy wykorzystaniu
modelu dynamiki systemu. Przedyskutowano systemowy archetyp, na podstawie ktérego opracowano model dy-
namiczny i przeprowadzono symulacje eksploatacji wspdlnego dobra. Nastepnie omoéwione zostaty mozliwosci
przeciwdziatania scenariuszowi jego wyczerpania.

Stowa kluczowe: zasoby srodowiska, tragedia wspotuzytkowania, archetyp, system, model

Introduction

The concept of the tragedy of the commaons has been
known for almost half a century. It refers to the prob-
lem of managing the environment, a problem which
closely fits in with the issue of sustainable develop-
ment as it is important not only from an ecological
point of view, but also for social and economic rea-
sons. When there are many users of a common good,
they tend to exert an increasing pressure on it, which
results in consumption exceeding its regeneration ca-
pacities. Consequently, the good becomes less acces-
sible or it is exhausted completely, and it is either
impossible or too time-consuming and costly to re-
store it. It is paradoxical that the individual rational-
ity leads to a state which is socially not optimal and
in which the assimilative or regeneration capacities
of the environment are exceeded. Hardin (1968)
notes that the mechanism he described contradicts
the concept of an invisible hand advocated by an
economics classic, Adam Smith. In his work, Hardin
refutes Smith's view that an individual who intends

only his own gain is led by an invisible hand to pro-
mote the public interest. He also provides examples
that undermine the laissez-faire belief that decisions
reached individually are the best decisions for soci-
ety as a whole, and so they should not be curbed. The
problem of the tragedy of the commons is undoubt-
edly connected with the issue of freedom of human
actions, a freedom that Smith advocated. However,
the solution to this problem cannot be found only on
the grounds of human freedom. It should be remem-
bered that Hardin formulated his concept when he
was observing rural communities grazing cattle on a
common pasture. Assuming that the main reason
why the pasture got depleted was the fact that it was
shared by many users, a simple and obvious solution
would be to divide and privatize the commons. In
fact, supporters of economic liberalism often advo-
cate privatization of the environmental goods. Al-
most two centuries ago, a British economist Arthur
Young, who was called an apostle of progress in ag-
riculture by Manteuffel, expressed the view that the
magic of property turned sand to gold. Young said:
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Give a man the secure possession of a bleak rock,
and he will turn it into a garden; give him a nine
years' lease of a garden, and he will convert it into a
desert (Falkowski and Kostrowicki 2001). It is diffi-
cult to refute the argument that being an owner, in
contrast to being a mere user or leaseholder, gives a
powerful incentive to manage one's property respon-
sibly. But is this incentive sufficient enough? It does
happen that valuable environmental resources are
overexploited by their very owners. In industry,
companies abandon devastated areas recklessly. In
agriculture, farmland left uncultivated loses its
productivity, and over time becomes degraded and
overgrows with weeds and bushes. Moreover, not all
resources can be as easily privatized as, for example,
forests, farmland, or development and construction
areas. Inland flowing waters, sea waters, fisheries, or
even air are also common goods which can be sub-
ject to degradation just like common pastures, but
are inherently difficult to divide. Supporters of inter-
ventionism favor solutions in which access to public
goods is administratively regulated, and supervised
and controlled by the state. However, administration
is well known for its tendency to grow excessively,
and the more control it exercises over the society, the
more prone to corruption it becomes. Furthermore, it
often fails in situations that require a prompt and rad-
ical reaction typical of a private owner. The belief in
the validity of administrative solutions collides with
reality also in the tendency to implement laws and
various procedures where the homeostatic and bal-
ancing function of free market and common sense
would be more efficient. That is why, Hardin (1968)
rightly pointed out that the tragedy of the commons
was a type of no technical solution problem. Neither
discoveries in natural and technical sciences that in-
crease the environment efficiency, nor innovative
economic or management solutions are enough to
deal with this problem. If human actions cannot find
a fundamental extension in morality, the situation of
common goods will not improve, be it by giving peo-
ple complete freedom, or by radically restricting it.
According to Hardin (1968), a fundamental change
should concern human values. They need to be cher-
ished and fostered in a responsible and consistent
way from generation to generation.

Respecting the nature's capacity for regeneration is
one of the prerequisites for sustainable development
(Durbin 2008). So why is this respect lacking in so
many areas of human activity? This is because it is a
kind of problem that involves the moral sphere; it is
connected with a sense of constant dissatisfaction
with what we have that is so characteristic of human
beings and common-sense limits that should be
placed on this sense of dissatisfaction. This problem
is examined in an interesting way by a representative
of social psychology, Philip Zimbardo. In his work
devoted to the anatomy of evil, Zimbardo (2008)
writes about the so-called sins of the wolf. The met-
aphor refers to the condition of being so greedy and

desire wealth so much that no amount of it can ever
satisfy this greed — just like it is difficult to fill the
voracious wolf's throat. Hull (2007), quoting Korten
states that multiplying money, which is considered
to be the real wealth, has become the main pillar of
the modern-day value system. It determines human
actions together with all their negative socio-eco-
nomic, political and ecological consequences (Hull
2007). Filled with the desire for more wealth, we
draw increasingly more from what surrounds us (es-
pecially from the environment) and still are never
satisfied. Moreover, when wealth becomes the over-
riding objective, this gives rise to conformist behav-
ior, dishonesty, distrust and unwillingness to com-
municate. When such behavior patterns develop, it is
impossible to avert the tragedy of the commons ei-
ther by means of individual freedom, or by the strict-
est collective regulations. The human must mature to
be able to exercise his freedom as well as to comply
with rules. This maturity clearly manifests itself in
being able to take responsibility for one's own ac-
tions. These issues were pointed out by a French
economist Frederic Bastiat, already two centuries
ago. A supporter of liberalism, he wondered whether
God creating the world made sure that human inter-
ests were in harmony and not in conflict. Bastiat
came to the conclusion that if God wanted good for
the man, the laws of Providence cannot by them-
selves lead humanity to disaster. Numerous suffer-
ings and problems stem from the fact that divine
laws do not act in their plenitude as they are troubled
by human solutions. The fundamental problem lies
in the fact that enjoying our freedom we have to bear
consequences of our choices, and not transfer these
consequences onto others. According to Bastiat, any
human error engenders useful suffering as long as
this suffering affects the one that erred. It will quite
naturally bring responsibility into his actions. How-
ever, suffering often and not by accident affects oth-
ers that are free from error and then it sets in motion
a misplaced solidarity. In Bastiat's view, responsibil-
ity along with the ability to connect effects with their
causes, should bring us back into the way of what is
good and true (Bastiat, 1850). Unfortunately, human
solutions often stretch solidarity in an artificial way,
which destroys responsibility and does not allow
man to learn from his errors — also when it comes to
environmental management.

The tragedy of the commons is not only connected
with the issue of sustainable development and of hu-
man freedom, responsibility and morality that ac-
company this development, but also with the collec-
tive action theory. This theory attempts to explain
why, under what circumstances and how people give
up certain behavior patterns and take up collective
action; for example, when those using a well sponta-
neously and voluntarily agree to comply with some
rules to prevent overexploitation of water supply.
What is the logic of collective action? Are there any
analogies between collective action and actions
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taken by individuals? Is it possible to influence
groups in the same way as individuals? This problem
has been studied by an American economist and so-
ciologist Mancur Olson (2012), among others. He
has made a significant contribution to institutional
economy, especially with regard to the role of pri-
vate property, tax law, public goods and collective
action. According to Olson's theory, members of a
group will not work for a common good (with the
exception of pure altruism) unless they personally
benefit from such actions. Sufficiently strong moti-
vation of group members constitutes the key to
working towards a common goal (this can be, for ex-
ample, a good condition of the environment). Unfor-
tunately, in large groups this might be difficult, as
their members can easily succumb to the temptation
of passivity: if I do not do anything, there is likely to
be someone else who will take care of something that
requires effort from me. Another temptation for
members of large groups is becoming a free-rider —
If I do something which is forbidden (e.g., take more
water from a common well, than it has been agreed
on), but others do not do that, ultimately nothing will
happen. Zimbardo (2008) demonstrates that antiso-
cial behavior may result from a sense of anonymity,
which is characteristic for large groups. So perhaps,
a small number of users that know each other is the
key to respecting the common good? It is hard to
doubt it if we compare staircases in small houses in-
habited by a few families with those in high-rise
blocks. It is not just common areas in large buildings
that are devastated. The same is true about bus stops,
public toilets, waiting rooms at railway stations, sub-
ways, community parks, and urban beaches. The
number of users has definitely a significant influence
on the rationalization of the common goods use. This
rationalization is also influenced by the rules agreed
upon and then implemented by the users themselves.
Elinor Ostrom, an American political economist who
received the Nobel Prize for her analysis of eco-
nomic governance of the commons, believes that
people are able to effectively organize themselves to
manage common goods (1990). However, it is nec-
essary to determine a few basic principles, for exam-
ple:

« define who may use a commons,

+ determine to what extent a commons may

be used,

» monitor whether allocated limits are not

exceeded,

» familiarize users with sanctions for

breaking the rules of using a commons,

+ develop mechanisms for resolving

conflicts,

+ determine who can change the rules.
Ostrom (1990) emphasizes the role of communica-
tion, monitoring, sanctions and adaptation to chang-
ing conditions in designing mechanisms for rational
management of common goods. Undoubtedly, this
communication and adaptation can be greatly facili-

tated by a systemic approach. This approach helps to
discover general mechanisms that lead to problems
and can be grounded in some mind-sets which other
users of the commons follow. In this way, it enables
to take a holistic view of the complex reality sur-
rounding us. It is then that we begin to see the im-
portance of dialogue. Therefore, it is not accidental
that the tragedy of the commons has been creatively
expanded in the systemic approach to management.
Peter Senge (2006), an American management theo-
rist, mentions the tragedy of the commons as one of
ten fundamental systemic patterns of behavior which
are called archetypes. In a systemic approach, the
tragedy of the commons is seen as the universal be-
havior observed wherever individuals use some
common, but finite resource. Their individual ration-
ality results in situations which are far from optimal;
it leads to over-exploitation of the resource, and
causes difficulties and dysfunctions in the operation
of a system. According to Senge, this can be ob-
served not only in environmental management, but
also organization management (e.g., in the case of an
office that serves a few units in some organization
and is overexploited, as a result). In trade, the symp-
tom of the tragedy of the commons may be overflow-
ing the market niche by too many new businesses. In
computing, the tragedy of the commons can be seen
when a computer annoyingly slows down or com-
pletely hangs because too many programs draw from
its limited memory and processor simultaneously. In
transport, an example would be a congested highway
when too many drivers decide to use it at the same
time. Generalizing the tragedy of the commons prob-
lem, it can be stated after Senge (2008) that a system
itself (i.e., a set of synergistically interacting ele-
ments) is the cause of its own problems. The influ-
ence of a system on human behavior has also been
noticed in social psychology. To explain it, Zim-
bardo (2008) moves from the level of an individual
to the level of a situation, and finally to the level of
a system. According to Zimbardo, in order to under-
stand complex patterns of human behavior, it is nec-
essary to take into account not only individual pre-
dispositions and the situation in which the individual
has found himself, but most of all, a system in which
he is functioning. A systems theory suggests that the
system structure determines the individual behavior.
This structure is spontaneously and often uncon-
sciously created by individuals themselves.

Garrett Hardin (1968), the author of the tragedy of
the commons, repeatedly emphasized its systemic
context. When describing the waste problem, he
notes that the individual rationality compels him to
dispose of waste and avoid the cost of purifying it.
From the point of view of the individual, this does
not seem to lead to the destruction of the environ-
ment. However, since this is true for everyone, we
are closed into a system of fouling our own nest. Har-
din also expresses the view that the morality of an
act is a function of the state of the system at the time
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it is performed. Two centuries ago, a white man on
the American Prairie could shoot the bison and cut
out only its tongue (considered to be the delicacy),
discarding hundreds of kilograms of meat. Such be-
havior was not considered wasteful. Similarly, no
one was concerned too much about polluting rivers,
because it was believed that flowing water purified
itself every 10 miles. Today this would be difficult
to accept. Another example of being locked in a sys-
tem that Hardin gives is that of users of a common
pasture: (...) each man is locked into a system that
compels him to increase his herd without limit, in a
world that is limited.

The tragedy of the commons is a serious and com-
plex problem, and it is closely connected with the
idea of sustainable development. There can be no
sustainable development if the system is persistently
embedded in the tragedy of the commons. Therefore,
taking into account the systems theory, it is worth
exploring in more detail this mechanism of being
locked in a system in order to find some solution to
the problem. This will be done by analyzing the ar-
chetype, constructing a model of system dynamics
and simulating the common use of the environmental
resource.

A systemic model of the tragedy of the commons

Peter Senge, the author of the fifth discipline —a sys-
temic approach to management, states that the trag-
edy of the commons occurs when people benefit in-
dividually by drawing from common resources
(Senge et al., 2008). Individuals keep intensifying
their use of the commons until they start to experi-
ence severely diminishing returns and difficulties in
the operation of the system. The commons include
not only natural resources. The tragedy of the com-
mons affects public roads, open space, time and cap-
ital, human productive capacity, and even the size of
the market — simply speaking, everything that differ-
ent groups of people can jointly use. Senge (2006)
states that when we experience the tragedy of the
commons, the system sends us a signal that there is
some problem which cannot be effectively solved by
an individual, but requires cooperation of all users.
This confirms the importance of communication and
dialogue, which were postulated by Ostrom (1990)
as the first step towards the rationalization of re-
source management. The symptoms of the tragedy of
the commons are increasing difficulties in the use of
a common good, difficulties that require more and
more effort from the users. As the total activity of
resource users increases, individual benefits increase
at a significantly slower rate and after reaching the
peak values, they begin to fall. Finally, the total ac-
tivity collapses, as well.

For the sake of simplicity, the tragedy of the com-
mons archetype considers the activity of two users.
To construct this archetype, Senge et al. (2008) use
two interrelated archetypes of limits to growth,

which share the resource availability constraint (Fig.
1). Alongside with the scale of total activity, the con-
straint determines how much users A and B benefit
from their individual activities.

/\

A's individual total acthlty B's individual
activity activity
;%g =" oz

net gains for A net gains for B

\ gam per /
individual activity

resource limit
Figure 1. Systemic archetype of the tragedy of the com-
mons. Source: own study based on Senge, 2006

The archetype consists of two reinforcing loops and
two balancing loops (Fig. 1). Reinforcement results
from intensification in the individual's activity,
which brings more benefits, and these in turn con-
tribute to intensification of the activity. Individual
activities of users A and B are summed up to give the
total activity. The closer this total activity ap-
proaches the natural resource limit, the more it will
restrain the benefits from individual activities. Bal-
ancing loops show the influence of the total activity
of A and B on their individual benefits.

By combining elementary structures of positive
(growth driving) and negative (balancing) feedback
loops, the archetype of the tragedy of the commons
helps to understand the logic of the system. It also
indicates how its performance can be improved. The
first step towards this improvement is involving the
resource users in a dialogue. Thanks to the arche-
type, they can clearly see the harmful structure that
they create themselves, and then they can jointly take
up the challenge to change it. It is worth recalling
that acting on one's own cannot avert the tragedy of
the commons. Senge (2006) emphasizes that sys-
temic archetypes are to change our perception so that
we can clearly see the operation patterns in systems
and their reinforcement effect. In this context, let us
mention an interesting example of a team working
on the luxury model of Ford in the 90s (Senge et al.,
2008). It was equipped with so many electrical de-
vices that their total energy demand significantly ex-
ceeded the battery capacity. However, the designers
did not want to give up any of the components. In-
stead, they sought solutions by trying to increase
their functionality, which would justify the alloca-
tion of a limited amount of energy from the common
resource. Only when the employees involved in the
project took the effort to understand the tragedy of
the commons, did they realize that the system pushed
them towards achieving their own goals, rather than
optimizing the whole system (Senge et al., 2008).
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Figure 2. Flow diagram of the model of the tragedy of the commons. Source: own study

The use of archetypes is not limited to discovering
the general structures of systems, which are some-
times created by man and which he is always part of.
Archetypes are also useful as the starting point for
developing dynamic models, which allow to simu-
late systems and to observe different scenarios of
how they function over time (Fig. 2).

Let us assume (as in the case of the archetype pre-
sented above) that we have two users (A and B) of a
common good with a limited capacity for self-resto-
ration. The capacity will be described by the param-
eter, which we will call the resource recovery rate.
Additionally, let us assume that even under the most
favorable conditions, the resource cannot exceed a
certain maximum size, which is connected with the
limited carrying capacity of the environment®. The
rate of resource consumption will depend on how
much of it is left at a given point and how intensively
users A and B benefit from it. The intensity may, but
need not be constant. Specifically, according to the
archetype of the tragedy of the commons, it is in-
creasing over time. The results of the users' activities
will be determined by their production and costs con-
nected with it. Both users, acting reasonably, will

! This is the case with groundwater intakes, farmland
resources, pastures, forests, wild game or fish stocks, to
name a few.

look for opportunities to maximize their results. Both
of them will be forced to bear fixed costs independ-
ent of how much they produce. The production vol-
ume is expressed by the simple function of the re-
source amount obtained by the user and his produc-
tivity (i.e., the relation between production and the
amount of resources that were used up to carry it
out). Environment users will bear variable costs ex-
pressed by the product of the annual production and
the parameter describing the level of variable costs
(Fig. 2).

For the sake of simplicity, reinforcing loops showing
that the intensification in the individual activity of
the user brings more benefits, which in turn contrib-
ute to the activity intensification, were omitted in the
model. This pattern, however, was simulated by
modifying the intensity of users' activities in one of
the scenarios presented further on.

To create the model described above, the Vensim
software has been used. In the first scenario, it is as-
sumed that both users will draw from the environ-
ment with the same moderate initial intensity, which
will remain unchanged for the entire duration of the
simulation. In every calculation period, the resource
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will be depleted by roughly 1/3 of its size, starting
with the maximum (100%) at the beginning of the
simulation. Both users will bear the same fixed and
variable costs. A's activity will be characterized by
constant productivity enabling to produce one unit of
the product from any two units of the environment
good. On the other hand, B will have lower produc-
tivity and will need more than three units of the re-
source to produce one unit of the product. For the
purposes of the model, it is assumed that unless com-
pletely exhausted, the resource will be able to repro-
duce itself according to the function — at most, by
half of its amount per year. Once the limit of its car-
rying capacity is reached, the resource recovery rate
will drop to zero?. The simulation time has been set
for 30 years, and the simulation step: dt = 1. A set of
equations describing in detail the model and its pa-
rameters, has been generated with Vensim. It is as
follows:

Auvailable resource = INTEG (Resource regeneration — Re-
source exploitation, 100)

Amount of resource exploited annually by A = Available
resource * Intensity of A's activities

Amount of resource exploited annually by B = Available
resource * Intensity of B's activities

Intensity of A's activities = Initial intensity of A's activities
+ RAMP (Increase in the intensity of A's activities, Mo-
ment of intensity increase of A's activities, 30)

Intensity of B's activities = Initial intensity of B's activities
+ RAMP (Increase in the intensity of B's activities, Mo-
ment of intensity increase of B's activities, 30)

Initial intensity of A's activities = 0.15

Initial intensity of B's activities = 0.15

Moment of intensity increase of A's activities =0
Moment of intensity increase of B's activities = 0

Increase in intensity of A's activities =0

Increase in intensity of B's activities = 0

A's fixed costs = Level of A's fixed costs

B's fixed costs =  Level of B's fixed costs

A's variable costs = A's annual production * Level of A's
variable costs

B's variable costs = B's annual production * Level of B's
variable costs

Maximum size of the resource = 100

Level of A's fixed costs = Initial level of A's fixed costs —
STEP (Adjustment of A's fixed costs, Moment of A's fixed
costs adjustment)

Level of B's fixed costs = Initial level of B's fixed costs —
STEP (Adjustment of B's fixed costs, Moment of B's fixed
costs adjustment)

A's initial fixed costs = 2

B's initial fixed costs = 2

Moment of A's fixed costs adjustment =0

Moment of B's fixed costs adjustment =0

Adjustment of A's fixed costs = 0

Adjustment of B's fixed costs = 0

Level of A's variable costs = 0.2

Level of B's variable costs = 0.2

A's annual production = Amount of resource exploited an-
nually by A * A's productivity

2 Let us note that the amount of available pasture grass has
its absolute limit just as the fish stock, groundwater or wild

100

Available resource : Current
Resource regeneration : Current

B's annual production = Amount of resource exploited an-
nually by B * B' s productivity

A's productivity = 0.5

B's productivity = 0.3

Resource regeneration = Available resource * Rate of the
resource regeneration * (1 — Available resource / maxi-
mum size of the resource)

Resource exploitation = Amount of resource exploited an-
nually by A + Amount of resource exploited annually by
B

Rate of resource regeneration = 0,5

The first scenario does not show the tragedy of the
commons yet, though in the first 10 years of the sim-
ulation, the amount of available resource decreases
rapidly (Fig. 3).
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Figure 3. Model of the tragedy of the commons — scenario
1, source: own study

During this period, it regenerates more slowly than it
is exploited. After 20 years, the resource is depleted
to 40% of its initial amount. At that point, we can
talk about a relative balance. Because of the moder-
ate total activity of both users (which is constant
throughout the whole simulation), the resource con-
sumption rate is almost the same as its recovery rate.
The results of the resource users, however, show two
different scenarios due to their different productiv-
ity. In the first three years, these results are increas-
ing, but later on only user A, whose productivity is
higher, is able to improve his result year by year. Af-
ter the third year of the simulation, the result of B
gradually gets worse and after 10 years, it equals
zero. Without adjusting its activities, user B would
end up with a negative result because the benefits
generated by his activity would not be sufficient to
cover fixed costs (Fig. 3).

What (except for giving up his activity) can the en-
vironment user do if he is not able to significantly
reduce the costs of his activity or improve his

game — when this limit is reached, the resource can no
longer increase.
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productivity in the short term? Taking into account
the fact that he still bears fixed costs (no matter how
big his production is), he may try to increase the in-
tensity of resource exploitation by processing it in
such a way that will allow surplus production in re-
lation to the costs incurred. Let us consider, there-
fore, a scenario in which user B will be gradually in-
creasing the demand for the available environment
good by 1.5%/year starting from the fourth year (i.e.,
from the time he notices a decrease in his productiv-
ity) (Fig. 4). This behavior is reflected in the model
by modifying the parameters of RAMP function, a
function which is used to describe the intensity of B's
activity (see the model equations). The moment of
the intensity increase will take the value of 4, and the
intensity increase of his activities will equal 0.015.

Intensity of B's activities

2 4 6 8
Time (Year)

10 12 14 16 18 20 22 24 26 28 30

Figure 4. Increase in the intensity of B' s activities in the
fourth year of the simulation, source: own study

Consequently, already half-way into the simulation
time, user B will draw from the common resource
more than both of them have done so far. By the end
of the simulation, he will have used more than half
of the available resource (Fig. 4).

Increasing the scale of his activities, user B will
maintain his result at a similar level for several years
(Fig. 5). However, excessive exploitation of the re-
source cannot prevent the failure of his business.
This failure will just be postponed by 10 years. User
B will not only finish the simulation at a loss, but
also will contribute to the losses of A, whose result
will become negative in the 26th year of the simula-
tion. At the end of the simulation, both users will
have suffered significant losses. These result from
the fact that their total consumption has exceeded the
regeneration capacity of the environment so much
that after 30 years the available resource has shrunk
to less than 3% of its original size (Fig. 5). If user A
wanted to improve his result by taking more from the
commons, the resource would be completely ex-
hausted in a very short time. Its regeneration capac-
ity would be lost, and both users would have suffered
even greater losses. This would be a typical scenario
of the tragedy of the commons. With many users of
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Figure 5. Model of the tragedy of the commons — scenario
2, source: own study

a common good, such a scenario seems very likely.
Olson (2012) aptly states that when multiple users
compete for the same public good, no one will feel
that it is easier available if only one person reduces
his demand. Let us also recall Hardin's reflection
(1968) that a reasonable individual locked in the sys-
tem of the tragedy of the commons will seek to in-
crease the scale of his activities rather than to reduce
it. This problem can only be resolved by means of
communication and cooperation of all users (Senge,
2006). A dialogue is the prerequisite for sustainable
management of a common good. However, as it is
emphasized by Ostrom (1990), the dialogue alone,
without monitoring and sanctions, is not enough.

To solve the problem of the tragedy of the commons,
the users need to jointly determine the rules for using
the good and to monitor both the condition of the
commons and whether the limits agreed on are not
exceeded. It is also necessary to introduce sanctions
that will determine how to punish the user who uses
up more that he has been allowed to (by modifying
the model, it would also be possible to simulate what
effect these sanctions would have on the resource
improvement). These rules and sanctions would be
presented as new feedback loops in the model. They
adjust resource consumption to the pace of its recov-
ery. For lack of space, this modified model will not
be shown here. Let us assume, however, that users A
and B, observing environmental impacts of their ac-
tivities jointly agree to limit exploitation of the com-
mons so that it does not exceed some predetermined
value. In such a situation, even if they were incurring
losses they could minimize them by controlling the
size of available resource year by year and not allow-
ing it to become completely depleted. It is also pos-
sible that the feeling of shared responsibility for the
commons would make them cooperate more closely
with each other and exchange experiences that
would lead to improved productivity and reduced
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costs. It can be easily indicated what target produc-
tivity and/or what level of fixed costs would enable
them to share the resource without exceeding a cer-
tain determined limit of its exploitation. Referring to
the first scenario (Fig. 3), let us note that it would be
sufficient if user B slightly increased his productivity
(up to a level reached by A) instead of seeking solu-
tions in increasing his demand on the common good.
Let us note that user A would also be interested in
exchanging experience, as his result heavily depends
on the resource availability, and so not on its in-
creased consumption by B. With other parameters
remaining the same, both users could carry out their
their activities depleting the resource to only 40 % of
its maximum size.

With the help of the model, one can ask a question
about the costs: how much would user B have to re-
duce the costs to make his business profitable with-
out increasing the pressure on the environment and
without increasing productivity? Obviously, there
are some categories of costs that cannot be avoided,
but some of the fixed costs can be reduced by work-
ing together in a group. Let us assume that in this
way, user B will manage to bring down the fixed
costs to 1/4 of their initial amount in the fourth year
(Fig. 6).

Level of B's fixed costs
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Figure 6. Reduction of the fixed costs by user B in the
fourth year of simulation, source: own study

By reducing fixed costs, even at lower productivity,
user B would get the result which is only slightly
worse than that of user A (Fig. 7). This scenario was
tested by restoring the original settings of the model
and by modifying the parameters of STEP function
used to describe the fixed costs incurred by B. The
adjustment moment of fixed costs was set to equal 4,
and its value was set at 1.5 (Fig. 6). The resource is
not depleted below the level agreed on, and both us-
ers conduct their activities at a profit — though each
of them with different productivity and at a different
cost (Fig. 7).
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Figure 7. Model of the tragedy of the commons — scenario
3, source: own study

Summary

The tragedy of the commons reveals some truths
about the functioning of systems, truths which are
often underestimated. Firstly, the system compo-
nents have mutual influence on each other. Compo-
nents of sustainable development also interact con-
tinually and the dysfunction of one of them (for ex-
ample, of an ecological component) must affect the
remaining ones (social and economic components).
In addition, modifying only some points of the sys-
tem does not always bring about its overall improve-
ment. In the case of the tragedy of the commons, it
is not enough to change the operation of one element.
To effectively eliminate the cause of the growing un-
sustainability, it is necessary to introduce some rules
that everyone will obey. These rules constitute a
purely technical solution. However, the formulation
of these rules, social acceptance and compliance
with them is a moral issue, which was clearly em-
phasized by Hardin.

The tragedy of the commons takes place when there
is no communication in society and there is no holis-
tic approach to the problem that cannot be solved in-
dividually. One farmer, reducing the size of his herd
will not improve the poor conditions of a common
pasture. One fisherman, limiting the size of his catch,
will not save the dwindling fish stocks exploited by
hundreds of fishing boats. The agreement of all re-
source users is difficult, because when it comes to
common goods, their interests not only converge, but
also conflict. We are all interested in benefiting from
the environmental goods. What we do not notice is
our shared interest in bearing the responsibility for
protecting these goods. We would like to benefit
from them regardless of what others are doing. Over-
coming this way of thinking seems to be particularly
important in order to implement the idea of sustain-
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able development in the local life. How can we con-
vince the system users of the fact that subordinating
their individual rationality to the priority of social
optimality can be in the interests of all and each sep-
arately? Presenting the systemic archetype which re-
veals how the tragedy of the commons originates
could make a persuasive argument. It would also be
convincing to present the model of system dynamics
and together discuss different scenarios. The solu-
tion to the tragedy of the commons can be found
when the resource users enter into a dialogue, recog-
nize common problems and share the responsibility
for the environment. Cooperation, mutual learning
and exchange of experiences may help to overcome
the resource limit. The tragedy of the commons is a
characteristic of systems that forces us to cooperate.
As Bastiat rightly noted (1850): In the state of isola-
tion, our wants exceed our productive capacities. In
society, our productive capacities exceed our wants.
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Abstract

The problem of sustainable human development, in terms both of individual people and societies, represents an

integral part of the Christian anthropology and Catholic doctrine. The Magisterium of the Catholic Church has

expressed its view on this issue on many occasions. This topic was also commented on by two popes — John Paul

Il and Benedict XVI. Eight encyclicals have been analysed by the analytical-critical method. Those written by

John Paul Il are Redemptor Hominis, Laborem Exercens, Sollicitudo Rei Socialis, Centesimus Annus and Evange-

lium Vitae, whereas those created by Benedict XVI are Deus Caritas Est, Spe Salvi and Caritas in Veritate. The

popes’ manifestos were to a large extent universal messages addressed to the whole mankind. Their main theses,

which were formulated in the context of sustainable development, are:

— Man is not only the master, but also a part of the creation. That is why he is responsible for and has to take
care of animate and inanimate world.

— One should rather be than possess.

—  The human progress is something desirable. The lack of equal division of natural resources and their wasteful
exploitation are among the main reasons behind disproportions in the steady development of societies.

— Ecology of man, understood as a set of actions undertaken to improve the natural and moral structure of soci-
eties, should be prioritized as one of the activities aimed at facilitating sustainable development.

— Inthe era of quickly progressing globalisation ethics should have primacy over technology.

— Itis necessary to respect each person’s dignity and life from their conception until their natural death as a way
of building the civilisation of love.

— Inthe globalised world people should follow the logic of love for another human being and the whole creation
and they should work for the common good.

—  Globalisation as such morally neutral. It is as man who gives it an ethical (bad or good) meaning by his actions.

Key words: the social teaching of the Church, John Paul Il, Benedict X VI, sustainable development

Streszczenie

Zagadnienie zréwnowazonego rozwoju cztowieka, w kategoriach jednostek i spoleczenstw, stanowi integralng
cze$¢ antropologii chrzesécijanskiej i doktryny katolickiej. Magisterium Kosciota Katolickiego wypowiadato si¢
wielokrotnie na ten temat. Problematyke te podejmowali takze papieze Jan Pawet II i Benedykt XVI. Metoda
analityczno-krytyczna zbadano pie¢ encyklik papieza-Polaka: Redemptor Hominis, Laborem Exercens, Sollicitudo
Rei Socialis, Centesimus Annus, Evangelium Vitae oraz trzy encykliki Benedykta XVI: Deus Caritas Est, Spe
Salvi, Caritas in Veritate. Org¢dzia papieskie byty w duzej mierze przekazami uniwersalnymi, skierowanymi do
catej ludzkosci. Oto ich glowne tezy, sformutowane w kontekscie zrownowazonego rozwoju:
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—  czlowiek jest panem, ale i czg$cig stworzenia, zatem spoczywa na nim odpowiedzialnos¢ i troska o przyrode

ozywiong i nieozywiona;
— nalezy bardziej by¢ niz miec;

—  postep ludzkosci jest czym$ pozadanym, brak sprawiedliwego podzialu débr naturalnych i rabunkowa gospo-
darka nimi sg jednymi z gldéwnych przyczyn dysproporcji w zrownowazonym rozwoju spoleczenstw;

—  ekologia czlowieka jako dzialan podejmowanych na rzecz poprawy naturalnej i moralnej struktury spote-
czenstw, winna by¢ priorytetem w dziataniach na rzecz zréwnowazonego rozwoju;

— w dobie postepujacej szybko globalizacji etyka powinna mie¢ prymat nad technika;

—  konieczne jest poszanowanie godnosci i zycia kazdego czlowieka od poczgcia do naturalnej $mierci, w duchu

budowania cywilizacji mifosci;

— ludzie w zglobalizowanym $wiecie musza postugiwac si¢ logika mitoéci blizniego i stworzenia oraz pracowac

dla dobra wspoélnego;

— globalizacja jako taka jest moralnie neutralna, to czlowiek swymi dziataniami nadaje jej zabarwienie etyczne:

dobre lub zte.

Stowa kluczowe: spoteczna nauka Kosciota, Jan Pawet II, Benedykt XVI, rozwoj zrbwnowazony

Introduction

The Christian and Catholic tradition has always dis-
cussed the problem of balanced and peaceful co-ex-
istence between man and other animate things as an
important issue. It can be easily noticed in biblical
sources, as the Holy Scripture serves as norma nor-
mans non normata for Catholic theology. At the very
beginning of the Bible, in Genesis, there are words
which define the relationship between man and na-
ture — man should subdue the earth (Gen 1:28). How-
ever, the biblical description emphasizes, that both
the animate creatures and the inanimate nature, i.e.
the whole creation, were very good (Gen 1:31). This
goodness results from the fact that the source of all
creation is God, and there is none good but one, that
is God (compare Mk 10:18). In every animate thing
there is life (Gen 1:30). It exists also in man. And yet
man, apart from being given the breath of life, pos-
sesses also something else — he has been created in
God’s own image (Gen 1:27). This enables him to
use his reason and free will. Therefore, he is charged
with an enormous responsibility — he should not only
subdue the earth, but also take great care of every-
thing he has been entrusted with. It is because both
man and other creatures are good, that is coming
from God. This is the reason why God wants them
and supports their existence.

In Genesis there are two descriptions of the creation
of man. One of them derives from the older Yahwis-
tic tradition, whereas the other has its origins in the
younger sacerdotal tradition. However, both these
descriptions emphasize that God subjected all the
living creatures inhabiting the earth to man and none
of them is equal to him, as he has been created in
God’s image (compare Gen 2). One of man’s im-
portant tasks was to use his own fertility in order to
replenish the earth with human beings (Gen 1:28).
Subduing the earth is closely connected with the ful-
fillment of a certain kind of first commandment,
which man received from God. As a result, the is-
sues connected with the human sexuality and de-
mography are an integral part of the teachings and

work of the Catholic Church concerning sustainable
development.

From the Antiquity to the Enlightment period, the
stance on the relationship between man and the en-
vironment, taken by the Catholic Church, did not re-
quire any major revision or specification. The pro-
gress of civilisation which then took place did not
disturb significantly the ecological balance in man’s
environment. Although the human population was
still increasing steadily, there were periods when its
number was on the decline, which was caused by ep-
idemics, wars and hunger. Extensive agricultural
economy and craft would not have been sufficient to
satisfy the needs of a significantly greater number of
people. Thus, there were no dangers of anthropo-
genic character, which could not have been over-
come by natural processes occurring within ecosys-
tems in a relatively short time. An exception here can
be e.g. the elimination of forest areas, which has
caused permanent deforestation in, among other ter-
ritories, the British Isles and Ireland.

The industrial revolution of the 18th century, in com-
bination with the new scientific, philosophical and
ideological trends, forced the Catholic Church to, as
it were, revise its views on the man-to-man and man-
to-nature relationship. The emerging trends were
very often openly hostile to the Church. They were
either atheist or deist in nature and contributed to the
development of axiological systems, which dissoci-
ated themselves from the teachings of the Catholic
Church or Christianity in general. Therefore, it is not
surprising that the Church reacted to this allergically
by labeling both valuable, pro-development con-
cepts and those openly denying universal truths
about man and the world as modernist and anticler-
ical.

In the 19th century, the Catholic Church was faced
with, on one hand, post-hegelian development of
sciences, emergence of socialism, as well as inde-
pendence movements in Europe, and, on the other
hand, with Darwinism and natural sciences. This
forced the Church to respond to new challenges pre-
sented by the run-away progress of civilisation. This
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concerned both individual people and societies and
resulted in the constant confrontation of man
(Homo faber) with the created world.

A milestone in this series of events was marked by
the first papal social encyclical, Rerum novarum,
written by Pope Leo XIlII. Since then, successive
popes and, as a result, the Magisterium of the whole
Common Church, have been expressing their views
on the changes taking place in the development of
mankind. Popes of the 20th century pointed to the
dangers created by the misuse of the achievements
of civilisation, which, instead of advancing the de-
velopment, led more than once to the destruction of
the human life and natural environment. After the
traumatic experiences of two World Wars, as well as
the Nazi and Stalinist totalitarian systems, this issue
has become particularly valid. In his encyclical,
Pacem in terris, Pope John XXIII touched upon the
problems which were later developed and analysed
in more detail in Gaudium et spes — the Pastoral Con-
stitution on the Church in the Modern World, en-
acted by the Second Vatican Council. In his encycli-
cal, Popularum progressio, Pope Paul VI resumed
the post-Council reflection on this issue.

Nearly twenty six years of the pontificate of John
Paul I, i.e. Karol Wojtyla, were the time when the
teachings of the Catholic Church, concerning the
man-to-man and man-to-nature relationship, were
further developed. This resulted, among other things,
from the fact that the Polish pope, who was also a
professor of ethics, acted in accordance with the per-
sonalistic and phenomenological approach to the is-
sues he was considering and was able to regard them
through the perspective of the Catholic teachings and
the Christian axiological system. Also pope Benedict
XVII in his encyclicals touched upon issues con-
nected with the problem of sustainable development
and wrote about them at length, especially in his so-
cial encyclical, Caritas in Veritate. He tried to show
the problems faced by the modern world in the era of
globalization as a challenge for the Christian love
and truth. In the synthesis presented below there are
juxtaposed the most important theses from the teach-
ings of John Paul I1, which were included in some of
his encyclicals. These are documents of the utmost
importance, as they also contain the papal teachings
concerning the sustainable development of individ-
ual people and societies, as well as the relationship
between man and natural environment.

The teachings of John Paul 11 on sustainable de-
velopment

In each of his fourteen encyclicals there are elements
of John Paul II’s teachings connected with sustain-
able development, based on the respect for natural
environment. In some of them, however, this topic is
covered more extensively and even represents a ma-
jor part of the whole document. Below the reader can
find an analysis of original texts of five encyclicals

of John Paul Il. The analysis attempts to put particu-
lar emphasis on those important elements of his
teaching, which are directly or indirectly connected
with issues presented in the introduction.

Redemptor Hominis (1979)

In his first encyclical John Paul Il stressed the con-
cern of Jesus Christ and His Church for the dignity
and humane character of every person’s life, while
referring to the teachings of the Second Vatican
Council (GS 38:91). The thing which is noticeable
here is the care for holistic development of the hu-
man being. The aim of this development is to make
use of man’s similarity to God, which has been em-
bedded in man by God (compare Gen 1:27). The
pope reminds the people that man as such is an ex-
ceptional being and has been created for his own
sake (GS 24, RH 13). God has subjected the earth
and all which exists on it to man’s rule, as man is
God’s most beloved creation. At the same time each
person, with his or her individual life history, has
been included in wider social structures — a family,
clan, nation, mankind. That is why, on one hand man
has to be aware of everything which makes it easier
for him to fulfill his life mission, as well as his social
and individual role, whereas, on the other hand, he
has to take into consideration everything which ham-
pers his achievement of this. Although he is bur-
dened with this kind of inner dilemma, he still re-
mains the route that the Church must travel (RH 14).
Meanwhile, the modern man is constantly in danger
posed by the products of his own intellect and re-
sourcefulness. He is continuously afraid of the power
which he was given, so he could subdue the earth
and which can turn against him. This danger has
many sources. One of them is the unsustainable man-
agement of natural resources. The goals of this ex-
ploitation can be not only peaceful, but also military.
This causes man to become more and more alienated
from the world of nature. Such a situation is in con-
tradiction of the Creator’s plan as He has appointed
man to be the master of nature but not its ruthless
exploiter. Such a status quo provokes the following
question: does the progress of mankind make the life
of an individual more dignified and does this indi-
vidual develop in the personal and ethical sense?
(RH, 15).

So as the technical progress must not lead to the re-
gression of human spirit, it is necessary that ethics
have primacy over technology, the person be more
important than the object and the spirit have ad-
vantage over the matter. Only such a state of things
will make it possible to use the technical progress in
favour of authentic human development based on the
respect for rights and dignity of an individual, social
justice as well as proper understanding of the call to
subdue the earth. Man has to be rather than have,
which will allow him to really become the master of
the created world and not the slave of his posses-
sions. The lack of proper balance in this matter re-
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sults in the development in the spirit of consumer-
ism, in which the surplus of produced goods is ac-
companied by malnutrition and hunger. The con-
sumerist attitude is the reason behind the wasteful
management of natural material and energetic re-
sources as well as the degradation of natural envi-
ronment. The scientific and technological progress
cannot be treated as superior to ethics and morality.
In such a case the most profound meaning of man’s
freedom is lost, whereas this freedom should govern
economic development and not be governed by it.

Laborem Exercens (1981)

The pope emphasizes that, if man subjugates the
earth by engaging his own work, he fulfills the God’s
commandment from Genesis. This commandment
refers first and foremost to the part of earth on which
a particular person is living, but it also covers the
whole planet with all its resources. Those resources
can be discovered and used by man. This order given
by the Creator is valid throughout all historical
epochs and at all stages of the progress of civilisation
and it is addressed to all people without exception
(LE 4). Man’s rule over the earth involves his work:
cultivating the soil, domestication and breeding of
animals as well as extraction and processing of nat-
ural resources (LE 5). If the progress of mankind is
not to turn merely into material progress, it has to
treat the human being as the subject of work and not
its object (LE 7). In this case John Paul Il made ref-
erences to the content of two encyclicals: Mater et
Magistra by John XIII and Popularum Progressio
by Paul VI.

Sollicitudo Rei Socialis (1987)

In his document the pope referred directly to Popu-
lorum progressio, the encyclical written by Paul VI,
on the 20th anniversary of its promulgation. Apart
from deepening divisions between the rich North and
the poor South, the pope also noticed some positive
aspects of the progress of civilisation, including the
man-to-nature relationship. People are becoming in-
creasingly aware of the limited amount of natural re-
sources and the necessity to respect the laws of na-
ture in the planning of further economic progress,
which the pope described as ecological concern
(SRS 26). The experience of totalitarian systems of
the 20th century is a reminder that the sole technical
progress does not guarantee successful development
of societies and individuals. The mere economic
concept and mechanistic optimism, if they are not
guided by moral and ethical standards, quickly turn
into enslavement of man (SRS 27-28). The thing
which is as dangerous as underdevelopment is over-
development, which means that an excessive number
of possessions lie in the hands of a small group of
people. The sole fact of possession of means and
fruits of production does not ensure that progress and
sustainable development in the holistic sense will
take place. Once again the pope called on people to

be rather than possess, thus referring to Council doc-
uments (GS 35). The proper hierarchy of possession
of material goods is shaped by the primacy of to be
over to have (SRS 28).

Man, to whose care God has entrusted other crea-
tures, shares, on one hand, their material nature
which is formed of the dust of the ground (Gen 2:7),
but, on the other hand, is God’s own image (Gen
1:27). That is why, he has been not only called on to
use other creatures, but also to look after them and
care for their well-being. This results from a certain
kind of kinship between God and man, according to
which the similarity between them should govern
both the possession and use of things (SRS 29). Hu-
man development is not only a secular phenomenon,
but also a theological one. Man and woman should
care for the whole creation because of their affinity
with God, the main principle of which is their sub-
mission to the natural law. The result of this is the
universal human vocation to become host of the
planet. Realization of this task has been made more
difficult and marked by obstacles because of the sin
committed by the first parents (Gen 3). The faithful
regard human development as being an integral part
of the order of creation, as well as being based on the
work of individuals and societies. Disobedience to
God weakens the man’s position as the protagonist
of development (SRS 30).

Following the same course of thought, John Paul Il
emphasizes that new perspectives for the holistic de-
velopment of individuals and the whole mankind
were provided by the Gospel of Jesus from Nazareth.
The idea of unlimited development has been given a
new dimension by Him. While believing in the Res-
urrection of Christ, Christians hope that the lack of
balance between underdevelopment and overdevel-
opment will be overcome by the final adoption of
God’s image by man. It will be possible because
Christ, through His saving act, has offset negative ef-
fects of Adam and Eve’s sin. Thus, the history of the
work and development effort of the whole mankind
takes on a new, not only wordly dimension. In this
way, the person who chooses the guidance of the
Gospel is sometimes called on to relinquish his or
her own having for the sake of somebody else’s be-
ing as part of the effort leading to sustainable human
development (SRS 31). The need for sustainable de-
velopment is a transcendental value. Universalism,
however, should not be confused with uniformity —
cultural diversity can greatly enrich sustainable de-
velopment (SRS, 32). Real development makes eve-
rybody equal in their right to benefit from its
achievements. While making this point John Paul 11
refers to Paul VI, who described such an order of
things as the civilisation of love (SRS 33).

John Paul Il gave three reasons, why man should be-
have respectfully towards other material beings, both
animate and inanimite. Firstly, he should not use
those beings for his own selfish purposes with impu-
nity and unreasonably, while he does not understand
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their specific character and the role they play in the
universe as well as their mutual connections. Sec-
ondly, natural resources are limited, which also
means that they are in some way non-renewable. In
the context of life of future generations such a situa-
tion obliges today’s people to accept certain duties.
Finally, environmental pollution resulting from in-
dustrialisation has a negative influence on people’s
health and lives. Man has been called on by the Cre-
ator to use the nature, but not to exploit it unthink-
ingly. Man should benefit from the goods of nature
while respecting not only biological laws, but also
moral ones (SRS 34).

Centesimus Annus (1991)

The title itself refers to another anniversary — the
centenary of promulgation of Rerum Novarum,
Leon XIII’s encyclical. While commenting and elab-
orating on his predecessor’s thoughts, John Paul II
stresses that the Creator has equally divided the do-
minion of the earth among all people. Thus, the cre-
ated goods have a value recognized by all people.
The earth yields its crops, which nourish man only
when he puts in his own physical and intellectual ef-
fort, i.e. his work. The common availability of natu-
ral resources is not in contradiction with personal
property. Especially nowadays, the importance of
the common effort in obtaining the goods of the earth
has increased. While reminding of and specifying the
dangers connected with consumerism and the pri-
macy of having over being, the pope calls for the pro-
tection of man’s natural and moral environment of
development. Whereas, he says, it is necessary and
advisable from the point of view of the Church to
protect nature, it is even more crucial to pay a lot of
attention to the guardianship of man’s natural and
moral structure. The pope describes it as human
ecology. The building of favourable social structures
of life and work makes it possible to fully realize a
person’s vocation to live with dignity and be liber-
ated from the destructive influence of the structures
of sin, e.g. addictions (CA 38).

The basic unit of human ecology is the family. It rep-
resents a sanctuary of life — a place where life is
passed on and where one can develop. The family
functions as a centre of life culture and it acts as an
opposition to the culture of death. Referring to his
former documents (e.qg. the encyclical Sollicitudo rei
socialis), John Paul Il condemns actions of certain
countries and social organisations concerning pro-
creative policies. According to the pope, such ac-
tions constitute an attack on the family and human
ecology. The policies mentioned include, among
other things, artificial birth control, abortion or eu-
thanasia (SRS 25).

Protection of natural and human development cannot
depend only on free market mechanisms. It has to be
supervised by countries and governments. Although
such mechanisms make it possible to obtain and use

natural resources, they are not sufficient. It is be-
cause there are collective and qualitative needs
which cannot be satisfied by means of tools offered
by the free market (CA 40). Sustainable social devel-
opment should be correlated with integral develop-
ment of the human being and result from it (CA 43).
It can be achieved only in the atmosphere of respect
for the dignity of fellow human beings and their right
to live in peace. That is why John Paul 1l reiterated
the opinion of Paul VI, who claimed that another
name for peace is development (PP 77-78). Support
for sustainable development lies within the collec-
tive responsibility of mankind. This may mean that
well-developed economies will have to make some
sacrifices, whereas societies with a consumerist atti-
tude will have to change their lifestyles and limit
their wasteful exploitation of environmental and hu-
man resources (CA 52).

Evangelium Vitae (1995)

This is an encyclical which aims to sensitize people
to the issues connected with protection of the human
life, since its conception to natural death. The pope
described all attempts to strip people of their dignity
both in prenatal and postnatal life as disgraceful.
This includes both a direct attack on the inalienable
right of life and self-detemination as well as creation
of external conditions which infringe upon this right
(EV 3-4). A particularly significant part of the
pope’s text was devoted to the problems connected
with the presence of abortion and euthanasia in the
contemporary world as well as moral, psychological,
demographic and sociological consequences of these
suspicious procedures. Among things which, accord-
ing to John Paul 11, constitute a threat to the peaceful
human existence (also to the life of the youngest part
of mankind), there are the unequal division of goods
on earth and the upsetting of natural ecological bal-
ance (EV 10). Disorders in the demographic devel-
opment of societies, which are accompanied by dis-
proportions in the division of goods between the rich
North and the poor South, are one of the sources of
the lack of sustainable development (EV 16).

In today’s world, the law of freedom sometimes de-
generates into freedom without a law, which is the
lack of respect for someone else’s right to live, as
well as their right to develop at a personal and social
level (EV 22). There is too much emphasis put on the
quality of life, whereas only the material aspect of
this quality is stressed (EV 23). The consent given
by the human conscience to the progressing materi-
alization and objectification of life blurrs the borders
between the good and the evil, facilitating the devel-
opment of civilisation of death which remains in
contradiction to the civilisation of life.

The pope reminds, that every life is good. It is
wanted and supported by the Creator (compare Gen
1,31). Through granting the gift of life God, as it
were, gives His every creation a small part of Him-
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self. Therefore, the aim of the whole individual de-
velopment of man is the union with God as the
Source (compare EV 35). Everybody should respect
their own life, as well the life of other human beings
and all creation. As the image of God is embedded
in each person (comp. Gen 1,27), everyone should
share the collective responsibility for the protection
of life. This includes both the act of procreation, in
which two people pass on life to a new human being
and the protection of the whole created reality. The
same idea was expressed in the biblical excerption of
placing the first people in the garden of Eden, which
had to be cultivated and cared for by them (Gen
2,15). The pope says emphatically that: It is the eco-
logical question — ranging from the preservation of
the natural habitats of the different species of ani-
mals and of other forms of life to ‘human ecology’
properly speaking — which finds in the Bible clear
and strong ethical direction, leading to a solution
which respects the great good of life, of every life
(EV 42). However, the use of the gifts of nature is
not limited, but is subject to certain regulations,
which are symbolically expressed by the prohibition
of eating fruit from the tree, which is standing in the
middle of the garden (Gen 2, 16-17). This vocation
of man to be responsible for life is later specified in
the commandment Thou shalt not kill (Deut. 5,17).
Thus man is not the master of life, although the
earthly beings have been subjected to him. Only the
Creator, who is the Source of life, has the right to
give it or take it away (comp. EV 53, 77).
According to the idea propagated by John Paul I,
Christians are people of life — they have been given
life by the Creator, whereas the Saviour, Jesus
Christ, has renewed the life in them by sacrificing
Himself. That is why, they are called on to preach
the gospel of life and advocate the protection of life
(EV 79). The concern shown for harmonious and
sustainable development of individuals, especially
those marginalized, is also a service done to life and
a sign of humanitarianism (EV 87-88). In order to act
in accordance with the spirit of this concern, it is nec-
essary to undertake activities aimed at solving demo-
graphic problems of mankind — not through the pol-
icy of birth control, which affects the basic rights of
parents and children, but through creating proper
conditions for sustainable and sanitary development
of various parts of the world (EV 91).

The teachings of Benedict XV1 regarding sustain-
able development

The problem of sustainable development of individ-
uals and societies, as seen through the perspective of
the Catholic social science, represented also an ob-
ject of interest for pope Benedict XVI. In three of his
encyclicals he resumed and developed the course of
thought pursued by his predecessors by trying to
newly define the role of the Church in the globalized

reality, especially in the situation which followed the
worldwide economic crisis of 2008.

Deus Caritas Est (2005)

In this encyclical pope Benedict XV1 referred to the
issue connected with the realization of Christian love
in social life. He emphasized, that since 19th century
the Catholic Church had been focusing more on mat-
ters concerning social justice and sustainable devel-
opment of societies. Until then, caritas shown to-
wards another human being had been associated
mainly with charity (DCE 26-27). Since the publica-
tion of Leon XIII’s encyclical, Rerum novarum, the
Church has been paying more attention to the prob-
lem of creating favourable conditions for sustainable
social development.

Benedict XVI regards politics as service in the name
of social justice. The practical reason, which in the
political life constantly tries to answer the questions
How to realize justice? and What is justice?, has to
be repeatedly purified and guided by ethics. From
the point of view of the Church, the medium through
which this ethics can be transmitted, is the Christian
faith. Faith does not usurp superior power over the
political order, but it wants to have its share in the
process of purifying and guiding. This sphere of ac-
tion of the Christian faith can be identified with the
Catholic Social Science. The Church should not
adopt the tasks of politics, while building social jus-
tice but it should help to open the human intelligence
and will to the requirements of the good. At the same
time, however, the fact that politics can realize tasks
connected with the introduction of social justice does
not exclude actions undertaken by the Church in the
sphere of caritas. Charitable service done in the
spirit of love for fellow human beings will always be
valid and needed, independently of the efficiency of
the state in this matter. The Church not only takes
care of the human body, but also the human soul
(DCE 28). Although direct political involvement of
the Church as an institution is not advisable, the
faithful have an obligation to engage in activities
aimed at building just social structures, which will
ensure sustainable development of individuals. Var-
ious economic, political and social actions under-
taken by Christians can be treated as a practical as-
pect of the love for other human beings (DCE 29).
The pope stresses, that the phenomenon of globali-
zation, which is accompanied by an efficient and
quick exchange of information between different
parts of the world, can facilitate the realization of the
commandment connected with the love for other hu-
man beings. The concern for harmonious develop-
ment of individuals and societies can nowadays as-
sume new forms and reach beyond national commu-
nities. The Church contributes to the process of
building a sense of solidarity among people. This has
given rise to various forms of cooperation between
the Church, states and charities, which increases the
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efficiency of charitable service. The goal should be
the same for all of them — building true humanitari-
anism (DCE 30). As far, as its actions aimed at real-
izing the commandment of love for fellow human
beings are concerned, Christianity reaches beyond
the framework of the Church and faith. Charitable
help offered in the Christian spirit is supra-denomi-
national and cannot be used in the service of any ide-
ology. The historical experience has shown, e.g. by
attempts to realize the Marxist utopia, that it is not
possible to build harmoniously developing societies
by relying solely on the ideology of progress. It is
necessary to notice an individual man and approach
his problems in the spirit of love, i.e. in the spirit of
the good Samaritan. It is faith, which worked by love
(Gal 5,6). At the same time the man who believes in
God is aware, that through his service in the name of
love he becomes a tool in God’s hand. It is a kind of
protection against the temptation of discouragement
— | cannot help everybody and | cannot save the
world by myself, but it does not belong to my tasks
as a Christian. A lack of such a safety valve can lead
to two extreme positions — passivity and discourage-
ment or activism and turning towards utopian ideo-
logies (DCE 35-36).

Spe Salvi (2007)

Pope Benedict XVI reflects upon the modern belief
in progress and critisises such an approach. He
points to the danger, which occurs when people are
under the delusion that the human reason and will are
enough to build social justice. If the practical reason
and the ability to act are not enlightened by faith and
taught by it to know the right from wrong, they will
jeopardize the human freedom and well-being of
other creatures. The process of building the freedom
of societies and interest groups should go hand in
hand with the respect for the freedom of individuals.
Thus it is necessary to have a common criterion
which is rooted in faith, and eventually in God. The
fact of rejecting God sooner or later leads the human
mind astray as it allows it to believe unreservedly in
progress and to negate, in the name of this progress,
someone’s freedom (SpS 22-23).

The moral heritage of mankind remains a free choice
— the modern man can draw from it or reject it. This
freedom is helpful in developing the inner conviction
about the rightness of undertaking certain actions
and adopting certain attitudes. The sole universal and
global structures are not enough to ensure the crea-
tion of a better world. Building of such a reality has
to be connected with a rational and free choice made
by individuals. The conviction that man can be saved
by science or technological progress is false. Sus-
tainable development and progress of mankind is not
simply a sum of technological achievements. Each
generation has to newly discover and choose freely
the moral foundation on which it will build its own
development (SpS 25-26). The fact of freely choos-
ing God as the Giver of this foundation makes it pos-

sible to translate the truth about Christian hope into
a language of concrete moral positions, which serve
to promote justice in the world (SpS 28).

The kind of activity, which supports equitable devel-
opment of societies and individuals, is the fight
against suffering in all its manifestations. The obli-
gation to come with aid to innocent suffering people
in the physical, psychological and spiritual sphere is
one of the basic duties of a Christian, as someone
propagating justice. The human suffering urges us to
undertake actions which serve, on one hand, to pre-
vent this suffering and, on the other hand, to alleviate
it. Those actions involve not only human beings but
also other creatures, treated as a gift (SpS 35-36).
The way in which a particular society responds to the
suffering of people and other creatures is a measure
of its development as a part of civilization (SpS 38).

Caritas in Veritate (2009)

The document deals extensively with a range of
complex social issues. Benedict XVI devoted this
encyclical to the problems concerning integral hu-
man development, which should be based on love
experienced in truth. Love (caritas) is the way fol-
lowed by the social teaching of the Catholic Church.
For the Church, which is guided by the Gospel of Je-
sus Christ, love provides the basis for all kinds of
human relationships and ties. The pope tries to con-
vince people, that the choice of Christian values as a
way of realizing love in truth is essential to build a
good society and encourage integral development of
individuals (CiV 4). The task which the social teach-
ing of the Church has to undertake is to respond to
the dynamics of God’s love for the created world.
This response involves the propagation of love in
truth within the framework of existing social struc-
tures. Without love and truth, which Christianity
tries to promote, it is not possible to stimulate devel-
opment and prosperity and to solve economical-so-
cial problems in the era of globalization. The global-
ized society has to pay particular attention to two cat-
egories — justice and the common good. Justice is the
integral part of the process connected with the ful-
fillment of love in truth. Love is superior to justice,
but the former cannot exist without the latter. This is
because, on a global scale, it translates into the re-
spect for the right to develop which each man, nation
and community has. Engagement in the process of
building the common good is the more complete and
authentic, the more it results from the love for an-
other human being. Only if love is involved in the
process of building a globalized society, it can en-
sure fair division of goods between particular socie-
ties and become a source of a complete, not only
technological development (CiV 9).

Benedict XVI reflects at length upon the encyclical
written by Paul VI, Popularum Progressio. He reite-
rates his predecessor’s view, that development con-
stitutes a part of the man’s vocation. Thus, it not only
has a strictly technical aspect, but also a transcendent
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one. It is realized most completely when man turns
in the direction of the Absolute (CiV 10-20). The as-
sumptions of Paul VI’s social teaching still have not
been fully realized. The question which is still valid
nowadays is how to translate the economic profit
into fair division of goods and elimination of desti-
tution, so that development could involve everybody
in a sustainable way (CiV 21). Whereas it is true that
in today’s reality of the globalized world the level of
global richness rises, there are increasing inequali-
ties connected with unfair division of the profit
made. There are many reasons behind these dispro-
portions and one of them is insufficient involvement
of developed societies in the process of sharing the
achievements of their cultural progress.

Forty years after the publication of Popularum Pro-
gressio, the geopolitical and economic situation is
different from that in which Paul VI made his social
diagnosis. Sovereignty of the development of coun-
tries is limited by the global economic-financial con-
text. The process of building social justice in the re-
ality of the global market seems to be more and more
difficult. The pursuit for lowering production costs
have adverse consequences for workers (CiV 25).
The phenomenon, which can be noticed in the global
society, is the cultural uniformization which poses a
danger to the autonomy of particular cultures and fa-
vours axiological relativism. At the same time, the
intercultural dialogue is often superficial or even fic-
titious (CiV 26). One of the most distressing symp-
toms of development disproportions in the era of
globalization is the still unresolved problem of hun-
ger in the world. Benedict XV reminds his readers,
that hunger is not so much a result of insufficient nat-
ural resources, but a product of their defective divi-
sion. The pope points to several ways of eliminating
development disproportions in this respect, these are
for example: propagation of modern and sustainable
agriculture, development of transport, elimination of
exploitative economy, agrarian reforms and protec-
tion of the natural environment. On the basis of in-
ternational solidarity people should be given one of
their fundamental rights, i.e. the right to food and
water (CiV 27).

The practices, which the pope considers to be com-
pletely erroneous and harmful, are those connected
with birth control, which is propagated — or even im-
posed — on people living in societies characterized
by high levels of development disproportions. He
emphasizes, that without acceptance of new life,
there is no authentic and complete development. An-
other phenomenon, which the pope regards as in-
fringing the right to sustainable development, are the
actions against religious freedom. This includes, on
one hand, fundamentalist ideologies which appear in
the world and, on the other hand, practical ateism im-
posed by political systems. In this way, the perspec-
tive, through which the development of a human be-
ing is perceived, is narrowed. If economic develop-
ment is not followed by the moral one, it means re-

gress (CiV 29). The interdisciplinary aspect of the
social teaching of the Church encourages coopera-
tion between theology, metaphysics and specialized
sciences on the basis of a holistic approach to human
development. It broadens the scale of opportunities
for solving development problems of modern socie-
ties and allows for a better management of economic
resources, including the human ones. Such an inter-
disciplinary approach, which equips economy with
humanitarian tools, makes it possible to implement a
long-term development policy and prevents the oc-
currence of neocolonialism (CiV 32-33). The econ-
omy of the global market should comply with two
rules promoted by the social teaching of the Church.
These are rules of distributive justice and social jus-
tice. Elimination of moral norms from free market
rules leads to the deepening of development dispro-
portions. The goal of multiplying the common good
should be achieved not only by free market mecha-
nisms, but also through political decisions. It was
proven by the world economic crisis, which began in
2008. The economic sphere is not ethically neutral,
but assumes the shape which man gives to it. Sus-
tainable global economic development requires the
following rules to be abided by: social solidarity,
transparency, honesty, responsibility, brotherhood or
selflessness. Economy in the era of globalisation is
subject to the influence of various cultures. Points of
encounter indicated by Benedict XV1 are three kinds
of logic: logic of contractual exchange, political
logic and the logic of unconditional gift (CiV 37).
Fulfillment of these requirements encourages devel-
opment of a civil society. In order to overcome the
problem of underdevelopment it is necessary that the
global economic structures adopt the elements of
selflessness and communion (CiV 39). The pope
warns people against regarding globalisation as
something of fatalistic significance; in its essence,
globalisation is neither good nor bad. It will assume
the character given by people. The solution to the
problem is to use the mechanisms of global exchange
of material and immaterial goods in order to propa-
gate justice and multiply the common good (CiV
42). Man and his needs should be placed at the heart
of economic development. This is the man who is
tied to other people by mutual relationships, while
all of them live in the global reality.

Benedict XVI reminds his readers, that the natural
environment should be treated as God’s gift for man.
A gift which should be looked after and cared for.
However, he cautions against regarding the natural
environment as more important that man or vice
versa — perceiving it in purely economic terms. Atti-
tudes of greater ecological awareness in underdevel-
oped societies can be shaped by a greater solidarity,
shown by energy industries in rich countries. As the
exploitation of natural resources has taken on an in-
ternational aspect, the responsibility for sustainable
management of natural goods should assume an in-
ternational character as well. Peaceful co-existence
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of nations and exchange of technological achieve-
ments will make it easier to protect natural resources
of our planet. The Church shares the responsibility
for the fate of man and the fate of his natural envi-
ronment. Therefore, it calls upon nations to imple-
ment the idea of the ecology of man perceived in the
spirit of love and truth, which will lead to a greater
understanding of the ecology of the natural environ-
ment and protect mankind from its self-destructive
tendencies. It is not enough to introduce legal regu-
lations. It is necessary to change people’s mentality
and attitude towards the sanctity of life (CiV 51).
That is why, sustainable development is conditioned
by the involvement of every person in the relations
of one human family without excluding anyone. All
cultural attitudes, which do not adopt the position of
love, truth and peace, act against the development of
mankind. They represent negative aspects of the pro-
cess of globalization and do not lead to the meeting
of people but set them apart. Between all the cultures
there are points of encounter on the ethical ground,
which can be called the natural law. They can pro-
vide the basis for an intercultural dialogue in the
globalized society (CiV 59). Common human values
manifest themselves e.g. in the sphere of education.
Creation of a more equitable access to education is
considered by the pope to be one of the basic aspects
of equalizing the chances of development on an in-
ternational scale (CiV 61). The phenomenon which
poses a challenge for the modern global reality is the
movement of people. It refers particularly to migra-
tion, exile and even tourism. In case of both positive
and negative consequences of this phenomenon it is
necessary for nations to cooperate more extensively
(CiV 62). Another major problem is that of unem-
ployment, which concerns also nations regarded so
far as well-developed and which is directly corre-
lated with the problem of destitution. Meanwhile, the
respect shown for each person’s dignity is insepara-
bly connected with the process of enabling them to
get a job which will ensure their stable development.
In this context the pope also touches upon equality
of rights and sex discrimination (CiV 63).

The inseparable element of development is techno-
logical progress. However, it has different aspects.
Besides obvious advantages resulting from the sub-
jugation of forces of nature and the practical use of
physical laws, technological progress also involves
certain dangers. They become more real if the mod-
ern man stops asking himself the question why? and
satisfies himself with the question how? Behind
technological progress there is always man with his
reason and free will, who is created in God’s image.
The human intelligence, which is the author of this
progress, represents man in a holistic way, not as a
participant in some kind of world technocracy. Such
progress in the field of technology will not take place
without deep, moral formation of the people respon-
sible for it. In the future, this should prevent techno-
logical progress from being misappropriated by

some maleficent ideology, which could oppose one
part of mankind against another (CiV 68-72).
Today, one of the motive forces behind globalization
are electronic media. The pope emphasizes the ne-
cessity to look carefully at the consequences of
man’s functioning in the virtual reality. The facility
with which information is exchanged is not enough
to nurture dignified and sustainable development of
individuals and societies. Another important factor
is the quality of the content communicated through
electronic media. They should not strip anyone of
their dignity (CiV 73). The respect for human dignity
concerns human life from its conception to its natural
death. It is because technological progress makes
ample room for bio-manipulation, also in relation to
human beings. This is connected both with methods
of artificial fertilization and genetic manipulations
(e.g. the creation of hybrids). This, according to Ben-
edict XVI, endangers integral development of indi-
viduals and societies (CiV 74).

Summary

Popes John Paul 1l and Benedict XV1 addressed their
teachings not only to Catholics and Christians, but
also to all people of good will, which they empha-
sized in all their encyclicals described above. As a
result, their message has a universal meaning. While
their teaching was deeply rooted in the sources of
revelation of the Catholic Church — the Holy Scrip-
ture and Tradition — they continuously made refer-
ences to values common to all, universal truths
which were given the name of the natural law by phi-
losophy and Catholic theology. With regard to both
the man-environment relationship and the sustaina-
ble development of individuals and communities,
they touched upon issues concerning mankind as a
whole. By using biblical sources and invoking teach-
ings of the Church from past centuries they formu-
lated diagnoses about the state of the progress of civ-
ilisation which had a supra-denominational charac-
ter. They also pointed to the problems and dangers
connected with this progress, as well as suggested
some ways of dealing with them.

John Paul Il frequently referred to the Book of Gen-
esis, as it describes the creation of the world and
man. At the same time, the pope reiterated the view,
that man had been appointed to be the master of the
earth, but he also called attention to the fact that man
had not been given the absolute power — such power
can be only wielded by the Creator. The rule over the
earth is understood here as the concern and care
shown for the whole creation. It should not be re-
garded as ruthless exploitation. Man is a part of the
creation — he is both material and spiritual. He has
his share in God’s image and thus is called upon to
act reasonably and respectfully in relation to the fact
that all beings are good. He can satisfy his needs, but
should remember that the resources of the earth are
not unlimited. In order to resolve problems resulting
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from the lack of respect for the laws of nature, he is
obliged to make every effort to know those laws and
abide by them. Such an attitude to the created world
is possible only when ethics and morality have pri-
macy over material things.

John Paul 11 noticed some basic dangers to the sus-
tainable development in the contemporary world. In
his opinion, the main cause of economic and social
disproportions between the nations of the North and
the South is the unequal division of natural goods.
The consumerism of rich societies, which are ob-
sessed with maintaining or improving the quality of
their lives, appeals to the baser instincts — it is to have
rather than to be. It leads to the lack of solidarity
among people, wasteful exploitation of natural re-
sources and treatment of man as the object of work,
not its subject. Possession of too many goods can be
as disorderly in nature as destitution and make one
ignore someone else’s needs.

The Polish pope used to point out that it is not
enough to take care of ecology understood solely as
the good state of natural environment. In the contem-
porary world, whose ambitions include sustainable
development, priority should be given to the human
ecology. This term was applied by the pope to denote
a set of actions undertaken to improve the natural
and moral structure of man. Primacy of ethics over
materialism guarantees, that man will lead his life in
an ecological environment, i.e. such an environment
which will enable him to fulfill himself as a free and
rational person, who is a part of nature.

John Paul Il strongly emphasized that one of the in-
alienable rights of an individual and a family is the
right to live and procreate. An equal division of
goods was considered by the pope to be the basic re-
quirement of a correctly understood policy of sus-
tainable demographic development. The human dig-
nity, which is a result of being created in God'’s like-
ness and image, is insulted by actions aimed at inva-
sive interference in the process of procreation. The
pope particularly stigmatized abortion and euthana-
sia. The former constitutes an attack on the human
life which is not created by man, but only transmitted
by him, whereas the latter undermines the fundamen-
tal basis of existence and development of societies.
He was a great advocate of the civilisation of life.
Benedict XVI, in his turn, reflected upon sustainable
development of individuals and societies in relation
to problems connected with widely understood glob-
alization. Referring to his predecessors on St. Pe-
ters’s throne — Paul VI and John Paul Il — he stressed
the importance of noticing a human being in the
world economy. Free market laws do not constitute
a superior authority and do not have omnipotent de-
cision-making power over the fate of individuals and
societies. Without a moral backbone, economy be-
comes a system of exploitation, which is susceptible
to the influence of destructive ideologies. Techno-
logical progress should serve mankind, not the other
way round. The tasks with which global politics,

economy and uniformizing culture are faced are the
service in the name of justice and multiplication of
the common good. This should be done in the spirit
of love and truth, the carrier of which is the Christian
faith and, more comprehensively, the natural law.
Benedict XVI claims that only technology and econ-
omy enlightened by caritas will be able to rise to the
challenges posed by globalization. By this he means
a more equitable division of natural resources and
goods produced by the global market, elimination of
large disproportions in technological and cultural
progress between societies, fight against famine, re-
spect for the human life since its conception to its
natural death and, finally, sustainable management
of natural resources of the planet. The logic of justice
and love will allow people, belonging to one global
human family, to respect the right to work, educa-
tion, free movement, procreation and life in general.
It will protect mankind from the danger arising from
such a kind of technological progress which ex-
cludes moral progress and thus turns into regress.

In Benedict XVI’s opinion, globalization presents a
lot of challenges, but as such it is ethically neutral. It
depends on the modern people, including politicians,
whether it will acquire bad or good characteristics in
the future. Modern electronic media, rapid exchange
of information and achievements of the modern sci-
ence (also in the field medicine and genetics) can
create great opportunities for sustainable develop-
ment of different parts of the world, but can also
threaten the well-being and even existence of man-
kind. The Church feels responsible for the man
thrown into the mainstream of global society.
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Abstract

Stringent environmental regulations are urgently needed as China’s environmental pollution is increasingly be-
come an important issue both domestically and internationally. Based on a natural experiment of water pollution
prevention and Control Law’s revision in 2008(WPPCL2008), this study investigates the effects of environmental
regulatory policy on industry in China by using the industrial sectors’ data from 2003-2011. The results show that
the WPPCL2008 significantly increases the total labor productivity, but has no ROA-inducement effect for water
pollution-intensive sectors. Furthermore, WPPCL2008 has an insignificant negative influence on employment
level of the water pollution-intensive sectors. At the same time, this study provides evidence on the effectiveness
of the current written environmental laws in China.

Key words: environmental regulations; water pollution prevention and control law; industrial performance; a dif-
ferences-in-differences approach

Streszczenie

Tworzenie rygorystycznego systemu prawa srodowiskowego jest w Chinach niezbedne, z uwagi na rosngacy po-
ziom zanieczyszczenia Srodowiska i to tak w wymiarze krajowym, jak i miedzynarodowym. Artykut jako przyktad
analizuje konsekwencje nowelizacji prawa odnoszacego si¢ do kontroli i zapobiegania zanieczyszczeniu wod, W
oparciu o dane z lat 2003-2011. Uzyskane wyniki pokazuja, ze akt prawny WPPCL2008 doprowadzit do znacz-
nego wzrostu wydajnosci pracy, zarazem towarzyszgca mu zmiana wskaznika rentowno$ci aktywow nie wptyneta
W znaczacy sposob na funkcjonowanie przemystu odpowiedzialnego za najwigkszg cze$¢ zanieczyszczenia wod.
Ponadto wprowadzeniu WPPCL2008 towarzyszyt niewielki negatywny wptyw na poziom zatrudnienia w sekto-
rach intensywnie zanieczyszczajacych wody. Artykut omawia takze aktualnie przygotowywane akty prawne, ktore
maja szanse wyeliminowa¢ te niedogodnosci.

Stowa kluczowe: regulacje srodowiskowe, prawo kontroli i ochrony zanieczyszczania wod, wydajnos¢ przemy-
shu, metody ekonometryczne

1. Introduction retically, pollution is recognized as a public good

with negative externality, and environmental con-

Along with economic development, the accompa-
nied pollutions created by economic activities have
seriously harmed global environment and further
caused climate change. Coping with the challenges
of climate change has become a crucial task for both
scientists and economists (Yang et al., 2012). Theo-

sumption is non-excludability and non-rivalry. Eco-
nomic development generally leads to the overpro-
duction of pollutants if there is no policy interven-
tion. Therefore, reducing the emission of industrial
pollutants and protecting environment require proac-
tive environmental regulations from government.
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In the last three decades, China has achieved a veri-
table economic miracle, but her rapid development
of manufacturing industries lead to the deterioration
of environment. China’s environmental pollution is
increasingly become an important issue both domes-
tically and internationally. China’s total CO, emis-
sions by fossil fuel consumption were estimated to
be 2.63 billion tons in 2012, which ranked China first
in the world (Boden et al., 2013). Hence, as the larg-
est developing country, China has been under intense
international pressure to reduce its environmental
pollution. At the Copenhagen Climate Summit 2009,
the Chinese government has made the commitment
of reducing CO- emissions per unit of GDP by 40%-
45% in 2020 compared with 2005 (Ma et al., 2013),
and China’s twelfth five-year plan (2011-2015) also
proposed binding target — 16% reduction in energy
consumption per unit of GDP and 17% reduction in
COzemission per unit of GDP.

But worryingly, stringent environmental regulations
may erode China’s industrial competitiveness. Ac-
cording to conventional wisdom among economists
(Jenkins, 1998; Luken, 1997; Clift and Wright,
2000), environmental regulations such as technolog-
ical standards, environmental taxes, or tradable
emissions forces firms to allocate some inputs (labor,
capital) to pollution reduction, which is unproduc-
tive from a business perspective even if it offers en-
vironmental or health benefits to society. But this
traditional paradigm was contested by a number of
economists, notably Professors Michael Porter and
Claas van der Linde (1995). Relying primarily on
case studies, they argue that more stringent but
properly designed environmental regulations can
trigger innovation that may partially or more than
fully offset the costs of complying with them and then
lead to improved competitiveness. This is the so-
called Porter hypothesis: stringent environmental
regulations can achieve a win-win situation in which
an economy can simultaneously attain both goals of
a cleaner environment and competitiveness.

If stringent environmental regulations are enforced,
whether the Porter hypothesis holds in the case of
China and regulatory stringency leads to improved
industrial competitiveness in terms of industrial per-
formance, resulting in a win-win situation? The an-
swer to this question may not only help clarify the
theoretical divergence between environmental regu-
lations and competitiveness, but also have great
practical significance to the improvement of envi-
ronmental regulatory policy in China. In this paper,
we examine the impact of environmental regulations
on industrial performance based on a natural-experi-
ment of the revision of China’s water pollution and
control law in 2008 (WPPCL2008). From the analy-
sis, we find that WPPCL2008 significantly increase
the total labor productivity, but there is no ROA-in-
ducement effect for water pollution-intensive sec-
tors. Besides, interesting and importantly, we find

that WPPCL2008 has an insignificant negative influ-
ence on industrial employment level.

This study contributes to the literature in the follow-
ing ways.

First, this study utilizes a natural-experiment — the
revision of China’s water pollution and control law
in 2008 (WPCL2008) to evaluate the impact of en-
vironmental regulations on industrial performance.
Owing to the difficulty to acquire proper indicators
to directly measure government regulatory strin-
gency, the existing studies mainly adopt pollution
abatement and control expenditure (PACE) and sew-
age charge as the proxy variable for environmental
regulations (Keller and Levinsion, 2002; Brun-
nermei and Cohen, 2003; Cole et al., 2005; Yang et
al., 2012). But these indicators may have serious
measurement error, which may impart a bias for es-
timation. This study can avoid the above problem
and thus obtain more robust results in contrast to pre-
vious studies with the help of a natural-experiment.
Second, previous studies generally adopt productiv-
ity as a proxy for competitiveness to test the Porter
hypothesis, which links environmental regulations to
productivity. There are two opposing views on this
relationship, resulting in an uncertain result a priori.
In contrast to previous studies, this study examines
the effects of environmental regulations on industrial
performance including Return on Assets (ROA),
Overall Labor Productivity (LABOR) and total em-
ployment (EMPLOYMENT). These indicators may
serve as more satisfactory indicators and enable to
obtain insight analyses for the Porter hypothesis.
Third, this study provides evidence on the effective-
ness of the current environmental regulatory system
in China. Since 1980s, China has enacted a series of
environmental laws. However, regulators are keenly
aware of the enforcement gaps limiting the effective-
ness of the current regulatory system (Stokoe and
Gasne, 2008). The general consensus is that the legal
system is undermined by weak local enforcement.
Beyer (2006) points out that no effective oversight
mechanism exists to ensure policy set at the national
level is actually enforced at the local level. This
study helps to rationally evaluate the real effective-
ness of environmental laws in China.

The rest of this paper is organized as follows. The
next section briefly reviews the literature. Section 3
presents the empirical model, explains the data and
defines variables. Section 4 presents the empirical
results and related discussions. Section 5 concludes
the study and provides some policy implications.

2. Previous Literature

The empirical research on the relationship between
environmental regulations and business perfor-
mance, which is often measured by productivity to
test the Porter Hypothesis, displays different results.
Most papers reviewed in Jaffe et al. (1995) highlight
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a negative impact of environmental regulation on
productivity. For instance, Gollop and Roberts
(1983) estimate that SO, regulations slowed down
productivity growth in the United States in the 1970s
by 43 percent. Barbera and McConnell (2001) sepa-
rate the productivity effects of environmental regu-
lations into direct (abatement costs) and indirect ef-
fects (via other inputs and production). Estimating
the cost function for five American emission-inten-
sive industries, they find a decline in productivity in
every sector following more stringent abatement re-
quirements in the 1970s. Taking the plant vintage
and technology differences into account, Gray and
Shadbegian (2003) find that US pulp and paper mills
with higher pollution abatement operating costs have
significantly lower productivity levels, especially in
integrated paper mills. This suggests a strong signif-
icant negative effect of environmental regulations on
productivity.

However, several more recent studies find more pos-
itive results. For example, Berman and Bui (2001)
report that refineries located in the Los Angeles area
enjoyed significantly higher productivity than other
US refineries despite the more stringent air pollution
regulation in Los Angeles. Similarly, Alpay et al.,
(2002) find that the productivity of the Mexican
food-processing industry is increasing with the pres-
sure of environmental regulation, which leads them
to conclude that more stringent regulation is not al-
ways detrimental to productivity. Other studies in-
cluding Managi et al., (2005), Hamamoto (2006),
Laonie et al.,(2008) and Yang et al.,(2012) all find a
positive relationship between environmental regula-
tions and productivity. The most recent contribution
by Teng et al., (2014), by utilizing a sample of pub-
licly listed corporations in Taiwan over the period
1996-2008, find that the relationship between eco-
nomic performance and environmental commitment
is neither strictly negative nor strictly positive, but is
instead U-shaped. The evidence suggests that, alt-
hough a firm bears costs for environmental manage-
ment in the short term, the benefits of it accumulate
over time, and a firm benefits from environmental
management in the long term.

Reviewing the literature, we find more stringent en-
vironmental regulations seem to have an uncertain
influence on performance. But all the above litera-
ture is still problematic. Most studies use pollution
abatement control expenditure (PACE) to measure
the stringency of environmental regulations. In fact,
PACE cannot accurately reflect the economic costs
of environmental regulation. For example, if a plant
replaces an old boiler and the new equipment is more
efficient and thus produces less emission, managers
must decide whether part or all of this expenditure
should be classified as abatement. The PACE ques-
tionnaires are often confusing on this point, asking
them classify as PACE all expenditures that they
would not have made if no pollution regulations
were in place (Berman and Bui, 2001). Therefore,

PACE will result in serious measurement error,
which may impart a bias on the relationship between
environment regulation and economic outcomes.
This paper, using the natural-experiment of the revi-
sion of China’s water pollution and control law in
2008 (WPPCL2008) to examine the effects of Chi-
nese environmental legislation on industrial perfor-
mance, can avoid the measurement error and obtain
more objective and accurate conclusion.

3. A Natural Experiment — The Revision of Water
Pollution Prevention and Control Law of China in
2008

Water pollution is becoming one of the most serious
problems that China faces. According to data re-
leased by the Ministry of Environmental Protection
(MEP) in 2013, 59.6% of the total 4778 groundwater
quality monitoring points are inferior, and 10.3% of
the total control sections of surface water are at grade
V, only 64.1% are at grade 1l (MEP,2013). Moreo-
ver, more than 1700 water pollution accidents hap-
pened every year in recent years, and 1.4 billion in-
habitants are seriously affected by the insecurity of
water quality (Xinhuanet, 2014).

To echo the emerging public concern for rapid dete-
rioration of water quality, the Chinese government
enacted Water Pollution Prevention and Control Law
(WPPCL) in 1984 and revised the law in 1996
(WPPCL1996). The WPPCL1996 clearly defined
responsibilities and duties of water protection for lo-
cal governments and the ministries of the state coun-
cil, and the discharge requirement and responsibili-
ties of enterprises. With the pollution of environment
becoming increasingly serious and economic system
reform getting constantly perfect, the Chinese gov-
ernment implemented the second revision of
WPPCL in 2008, raising the number of law articles
included in WPPCL1996 from 62 to 92.

The second revision of WPPCL in 2008
(WPPCL2008) further enriched the contents and le-
gal norms of Water Pollution Prevention and Control
Law. Specifically, WPPCL2008 specified the re-
sponsibilities of local governments for water pollu-
tion prevention, expanded the power of local govern-
ments and environmental protection department, im-
proved regulatory system of conservation areas for
drinking water and compensation system of water
pollution, strengthened control system of total dis-
charge for major pollutants, and raised the penalties
for illegal sewage.

Therefore, we can use the revision of Water Pollu-
tion Prevention and Control Law in 2008
(WPPCL2008) as a natural-experiment to assess the
impacts of environmental regulations on China’s in-
dustrial performance. If environmental regulations
indeed significantly affect industrial performance,
there will be apparent difference in the growth trend
of industrial performance between water pollution-
intensive sectors and non water pollution-intensive
sectors after the revision of WPPCL in 2008.
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4. Empirical Model and Data Sources

In this study, we apply a differences-in-differences
approach (Allers and Hoeben, 2010) to estimate the
effect of the revision of WPPCL2008 on China’s in-
dustrial performance. First of all, we consider the
water pollution-intensive sectors as treatment group,
the rest sectors — non water pollution-intensive sec-
tors are considered as control group, and then we di-
vide time-series interval (2000-2012) of the sample
into two periods according to the year in which
WPPCL2008 was revised. In the end, we divide the
above sample into four sub-samples by setting two
dummy variables du and dt. Referring to specifica-
tion, the basic regression equation is specified as fol-
lows:
Performancej=potp1duictSodtitSaduin<dtivreir - (1)
where i denotes industries and t years. Performance
represents an industrial sector’s performance, which
is measured by various indices including Return on
Assets (ROA), Overall Labor Productivity (LABOR)
and total employment (EMPLOYMENT). ROA fully
captures an industrial sector’s financial perfor-
mance, measured as the ratio of total assets to indus-
trial output. LABOR mainly captures an industrial
sector’s production efficiency, measured as the ratio
of industry value added to the annual average num-
ber of employed personnel. EMPLOYMENT mainly
captures an industrial sector’s employment level,
measured as the annual average number of employed
personnel.
In model (1), di is industry dummy variables, if in-
dustry i belongs to the treatment group, then dui=1.
If industry i belongs to the control group, then du;=0.
dt is time dummy variables, if year t(2003-2008) is
ahead of the revision of WPPCL2008, then dt=0,
otherwise, dt=1. Therefore, by estimating the coeffi-
cient 3 of interaction term dui xdt; (differences-in-
differences estimator), we can evaluate the real im-
pact of the revision of WPPCL2008 on industrial
performance. If 3>0, we can conclude that industrial
performance of the treatment group will increase
more than the control group after the revision of
WPPCL2008. Finally, ¢ is a residual error term cap-
turing all other effects.
Besides environmental regulations, we also include
industrial characteristics including industrial size
(SIZE), industrial growth (GROWTH) and industrial
cost(COST) as control variables in our regressions
(see, e.g., Tosi et al., 2000). So we expand equation
(1) as follows:
Performance;j: = fo+f1duictSodtic+Saduinx dtict S2S1ZEi
+BsGROWTHi+BsCOSTirteit 2
where GROWTH is measured by the growth rate of
industry sales, SIZE is represented by an industry’s
fixed assets (Bloom & Milkovich,1998; Finkelstein
& Boyd,1998), COST is measured as the ratio of
profit to cost in an industry.
This paper selects the panel data of 37 two-digit
manufacturing industries under China’s industrial

classification system from 2003-2011. Two manu-
facturing industries — Mining of Other Ores and Uti-
lization of Waste Resources are omitted due to miss-
ing data, so we exclude the two manufacturing in-
dustries from the sample (See Appendix: Table 6 for
37 two-digit industry category in China). We deflate
the data using industry-specific price deflators to ob-
tain real series.

Table 1. Descriptive statistics

Variables Mean S.D. Min. Max.
ROA 0.1457 0.1145 0.0008 0.8354
LABOR 13.0247 0.7126 11.0865 | 15.1962
EMPLOYMENT 4.3512 0.9726 2.3125 6.5833
SIZE 2.1845 | 1.02435 | 1.0043 6.5833
GROWTH 0.2354 0.1569 -0.2972 1.0672
COST 0.1015 0.1254 -0.0531 0.9924

Industry 37 37 37 37
Obs. 333 333 333 333

5. Empirical Results

5.1 Baseline regression results

As WPPCL was enacted to restrain the emission of
water pollution of enterprises, the impact of the revi-
sion of WPPCL on water pollution-intensive sectors
and non water pollution-intensive sectors is signifi-
cantly different. In this study, we regard the manu-
facturing industries of which waste water emissions
per unit of output value exceed the average of total
manufacturing industries as water pollution-inten-
sive and treatment group. Other manufacturing in-
dustries of which waste water emissions per unit of
output value are below the average of total manufac-
turing industries are regarded as non water pollution-
intensive and control group.

This study utilizes panel data regressions to estimate
the effect of WPPCL2008 on China’s industrial per-
formance. Firstly, we utilize OLS to estimate regres-
sion equation. Table 2, Table 3 and Table 4 report
the estimation results for three indices of industrial
performance (LABOR, ROA and EMPLOYMENT)
respectively. We include year dummy to capture the
time-invariant constant effect of WPPCL2008 in the
base regression.

The results in Table 2 show that the estimated coef-
ficient for dtxdu is positive and statistically signifi-
cant at the 1% statistical level when we include no
control variables in regression equation (column 1 in
Table 2), moreover, the estimated coefficient for
dtxdu is still positive and statistically significant at
the 1% statistical level with control variables in-
cluded (column 2 in Table 2). However, the regres-
sion result with OLS may not be valid as Breusch-
Pagan test displays that there are significant autocor-
relation and heteroscedasticity with regression equa-
tion. Therefore, we further conduct regression with
panel-corrected standard errors (PCSE) (columns 3
and 4 in Table 2). The results with PCSE show that
the estimated coefficients for dtxdu are still positive
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and statistically significant at the 10% and 5% statis-
tical level respectively, implying that WPPCL2008
can significantly improve the total labor productivity
of China’s manufacturing industries, specifically,
the total labor productivity of water pollution-inten-
sive manufacturing industries would be triggered to
increase by about 0.15% by WPPCL2008 annually.
The above results support the Porter hypothesis that
stringent environmental regulations are positively
related to industrial total labor productivity, suggest-
ing that the possibility of the win-win situation in
which both a better environmental quality and firm
total labor productivity can coexist.

As for the influences of other control variables, the
results obtained overall are consistent with theoreti-
cal estimations.

Table 2. Effects of WPPCL2008 on LABOR

. Model Model Model 3 | Model 4
Variable | 1519y | 20Ls) | (PcsE) | (PCSE)
dtxdu 0.163™ | 0.135™ 0.089" 0.101™
(0.000) (0.000) (0.056) (0.016)
dt 1.090™" 1.555™" 1.147™ 1.114™
(0.000) (0.000) (0.000) (0.000)
du -0.202 -0.200 | -0.232"" | -0.248™"
(0.335) (0.340) (0.000) (0.000)
SIZE -0.176™" -0.004
(0.000) (0.923)
GROWTH 0.131 0.072
(0.101) (0.379)
COST 0.793"™" 0.626™"
(0.000) (0.000)
C 12.473" | 12.711™ | 12.450™ | 12.403™"
(0.000) (0.000) (0.000) (0.000)
Industry Yes Yes Yes Yes
dummy
Time Yes Yes Yes Yes
dummy
R-square 0.8544 0.8736 0.9943 0.9971
Industry 37 37 37 37
Observa- | 553 333 333 333
tions

Note: Figure in parentheses are P-values.
* Significance at 10% levels; ™ Significance at 5% levels;
*Significance at 5%levels.

Table 3 displays the estimates obtained using ROA
as the dependent variable. Estimates in columns (1)-
(2) in Table 3 are obtaining by OLS, showing that
the estimated coefficient for dtxdu are insignifi-
cantly negative when we include no control variables
in regression equation (column 1 in Table 3), but the
estimated coefficient for dtxdu is negative and sta-
tistically significant at the 5% statistical level with
control variables included (column 2 in Table 3),
however, when we further conduct regression with
panel-corrected standard errors (PCSE) (columns (3)
and (4) in Table 3), we also find that the estimated
coefficients for dtxdu are still negative but not sig-
nificant, suggesting that WPPCL2008 have a nega-
tive effect on ROA of China’s manufacturing indus-

tries, although the effect shown above is not signifi-
cant. The above results indicate that WPPCL2008
will reduce ROA of manufacturing industries and
there is no possibility of the win-win situation in
which both a better environmental quality and firm
ROA can coexist.

Table 3. Effects of WPPCL2008 on EMPLOYMENT

Variable Model Model Model 3 | Model 4
1(OLS) | 2(0OLS) | (PCSE) | (PCSE)
dtxdu -0.003 -0.013™ -0.006 -0.002
(0.773) (0.017) (0.512) (0.767)
dt 0.074™ | 0.121™ | 0.088™ | 0.118™"
(0.000) | (0.000) | (0.000) | (0.000)
du -0.020 -0.013 -0.015 -0.020™"
(0.598) (0.601) (0.633) (0.001)
SIZE -0.023 -0.023™
(0.001) (0.000)
GROWTH 0.015 0.004
(0.252) (0.863)
COST 0.665™" 0.664™"
(0.000) (0.000)
C 0.116™ | 0.101™ 0.117™" | 0.103™
(0.000) (0.000) (0.000) (0.000)
Idnfrl;;tg Yes Yes Yes Yes
dIrlnmniy Yes Yes Yes Yes
R-square | 0.2599 0.7179 0.4017 0.5804
Industry 37 37 37 37
Observa- | 444 333 333 333
tions

Note: Figure in parentheses are P-values.
* Significance at 10% levels; ™ Significance at 5% levels;
***Significance at 1% levels.

Table 4 displays the estimates obtained using EM-
PLOYMENT as the dependent variable. Estimates in
columns (1)-(2) in Table 3 are obtaining by OLS,
showing that the estimated coefficient for d¢xdu are
significantly negative when we include no control
variables in regression equation (column 1 in Table
3), however the estimated coefficient for dtxdu is in-
significantly negative with control variables in-
cluded (column 2 in Table 3). When we further uti-
lize PCSE to correct the regression equation (col-
umns (3) and (4) in Table 3), we also find that the
estimated coefficients for dtxdu are still negative but
not significant, implying that WPPCL2008 has a
negative effect on employment level of China’s
manufacturing industries, although the effect shown
above is not significant. The estimate results suggest
that WPPCL 2008 can restrain employment of water
pollution-intensive industries, although the effect is
not significant.

Why does WPPCL2008 has a positive influence on
total labor productivity rather than ROA for water
pollution-intensive sectors in China? The intuitive
explanation is that China’s water pollution-intensive
sectors do indeed engage in innovation-based solu-
tions including both technological and organiza-



46 Yu, Chen/Problemy Ekorozwoju/Problems of Sustainable Development 1/2015, 41-48

tional changes that increase a firm’s resource effi-
ciency to meet the requirements of environmental
regulations, which in turn will improve the total la-
bor productivity. On the other hand, stringent envi-
ronmental regulations urge the firms to divert invest-
ment in profitable asset from productivity to abate-
ment to achieve pollution reduction targets, which
may lead to reduction for firm ROA. Furthermore,
why does WPPCL2008 has an insignificant negative
influence on employment level for water pollution-
intensive sectors in China? The main reason is that
new environmental legislation effectively restrains
expansion of waste water intensive firms, resulting
in the decline in the annual average number of em-
ployed personnel.

Table 4. Effects of WPPCL2008 on EMPLOYMENT

Variable Model Model Model 4 | Model 3
1(OLS) | 2(OLS) (PCSE) | (PCSE)
dtxdu -0.057™ -0.054 -0.026 -0.012
(0.039) (0.216) (0.460) (0.831)
dt 0.642" | -0.224™ | 0.637"™" | 0.156™"
(0.000) (0.050) (0.000) (0.003)
du -0.097 -0.078 -0.120 -0.089™
(0.765) (0.510) (0.294) (0.032)
SIZE 0.286™" 1.311™
(0.000) (0.000)
GROWTH 0.129™ 0.162
(0.015) (0.054)
COST -0.140 -0.650™
(0.442) (0.023)
C 4.106™" | 03.595" | 4.090™" | 1.815™"
(0.000) (0.000) (0.000) (0.000)
Industry Yes Yes Yes Yes
dummy
Time Yes Yes Yes Yes
dummy
R-square | 0.7835 0.8148 0.9380 0.8967
industry 37 37 37 37
Observa- | 34 333 333 333
tions

Note: Figure in parentheses are P-values.
* Significance at 10% levels; ™ Significance at 5% levels;
"Significance at 1% levels.

The above results also imply that Chinese environ-
mental legislations have significant influences on
China’s industrial performance. Although many pa-
pers prove the widespread under-enforcement of en-
vironmental regulations in China (Winalski, 2009;
Beyer, 2006; Wang and Jin, 2007; Stokoe and
Gasne, 2008), our study provides evidence on the ef-
fectiveness of the current environmental regulatory
system in China, which contradicts existing views
that China’s current environmental legal system is
not important (Allen et al., 2005).

5.2 Robustness Tests

In this subsection, we make comprehensive tests to
check the robustness of our main results present in
Table 2. Based on a differences-in-differences ap-
proach, we find WPPCL2008 has significantly im-

proved total labor productivity of China’s manufac-
turing industries. However, a differences-in-differ-
ences approach is based on the following premise —
if there is no influence of WPPCL2008, the growth
trend of industrial performance between treatment
group and control group will not be systematically
different with time. In this section, we will utilize a
counterfactual test to examine whether the above
premise is valid. Specifically, because WPPCL2008
only create incentive and constraint for waste water
emissions, but will not affect waste gas and solid
wastes emissions, so we can test the robustness of
above estimate results with a differences-in-differ-
ences approach by examining the impact of
WPPCL2008 on total labor productivity of waste gas
intensive sectors (WGIS) and solid wastes intensive
sectors (SWIS). If WPPCL2008 has no significant
impact on the industrial performance of WGIS and
SWIS, we can conclude that the estimate results with
a differences-in-differences approach are robust.
First, we regard the manufacturing industries of
which waste gas emissions per unit of output value
exceed the average of total manufacturing industries
in 2008 as WGIS and treatment group, other indus-
trial sectors are treated as control group. The esti-
mate results of regression equation (column (1)-(2)
in table 4) indicate that the estimated coefficient for
dtxdu is not significant.

Second, we regard the manufacturing industries of
which solid wastes emissions per unit of output value
exceed the average of total manufacturing industries
in 2008 as SWIS and treatment group, other indus-
trial sectors are treated as control group. The esti-
mate results of regression equation (column (3)-(4)
in table 4) indicate that the estimated coefficient for
dt*du is not significant too. The above results sug-
gest that difference will not exist for the growth of
total labor productivity without the impact from
WPPCL2008 with time, justifying the robustness of
the above estimate results with a differences-in-dif-
ferences approach.

6. Concluding Remarks and Policy Implications

Based on a natural experiment of the Water Pollution
Prevention and Control Law’s revision in 2008
(WPPCL2008), this study investigates the impact of
environmental regulations on industrial performance
in China by using manufacturing industries’ data
from 2003-2011, and we derive interesting and im-
portant findings. WPPCL2008 significantly increase
the total labor productivity of the water pollution-in-
tensive industries, suggesting that the possibility of
the win-win situation in which both a better environ-
mental quality and firm total labor productivity can
coexist, providing evidence for the so-called Porter
hypothesis. However, there is no evidence to support
an ROA-inducement effect for industries brought
about by WPPCL2008. It indicates that
WPPCL2008 has different impact on China manu-
facturing industries’ total labor productivity and
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Table 5. Effects of WPPCL2008 on LABOR: Counter-
factual Test

Treatment group: Treatment group:
Variable WGIS SWIS
€)) 3] 3) (4)
duxdt | 0098 | 0.072 | 0.168 | 0.165
039 | 0573 | 0183 | 0.185
du 0355 | 0335 | -0.306 | -0.174
0002 | 0001 | 0124 | 0321
at 1159 | 11005 | 1126 | 1.174
0.000 | 0000 | 0000 | 0.000
Control NO YES NO YES
variables
Industry | ves | ves | veEs | YES
dummy
Time YES YES | YES YES
dummy
R-square | 0.9933 | 0.9659 | 0.9976 | 0.0946
Industry 37 37 37 37
Observa- | 444 333 333 333
tions

Note: Same to Tables above.

ROA. A further examination of WPPCL2008 on em-
ployment level shows that new water pollution pre-
vention and control law has an insignificant negative
impact on the annual average number of employed
personnel of water pollution-intensive industries. At
the same time, this study provides evidence on the
effectiveness of the current written environmental
laws in China.

From the above analyses, this study derives two pol-
icy implications. First, environmental regulations
have different impacts on various performance indi-
ces including ROA, total labor productivity and total
employment. Thus, it is very necessary for the Chi-
nese government to design differentiated and
properly environmental regulation policies accord-
ing to different performance indices of firms in Chi-
nese industrial sectors. Second, the environmental
written laws indeed are important in China. There-
fore, the Chinese government should make the exist-
ing environmental laws to continue to play a positive
role in preventing environmental pollution. Further-
more, the Chinese government should properly im-
plement a series of major revisions to the various en-
vironmental laws in time according to environmental
situation, giving firms more incentive to innovate to
offset the costs of complying with environmental
regulations and then lead to improved competitive-
ness.
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Abstract

The ISSP Environment 2010 data (random sample including more than 18,000 respondents) were used to demon-
strate differences in opinions concerning sustainable development between the residents of Eastern and Western
European countries. If it is assumed that the concept of sustainable development involves a relative balance among
the three pillars (social, economic and ecological), then opinions of the residents of Western Europe are more in
line with this assumption. On the other hand, a disproportion can be observed in the case of Eastern Europe, where
the environmental pillar is clearly underestimated and the social pillar is much weaker.

Key words: sustainable development, ISSP, Eastern Europe, Western Europe

Streszczenie

Wykorzystujac dane ISSP Environment 2010 (préba losowa o wielkosci ponad 18 000 respondentéw) wykazano
roznice dzielgce kraje Europy Wschodniej i Zachodniej w zakresie opinii zwigzanych ze zrownowazonym rozwo-
jem. Jezeli w koncepcji zrOwnowazonego rozwoju zaktada si¢ rownowage pomiedzy jego trzema filarami (spo-
lecznym, ekonomicznym i ekologicznym), to bardziej z tym zatozeniem zgodne s3 opinie mieszkancow Europy
Zachodniej. W przypadku Europy Wschodniej zauwazalna jest dysproporcja — wyraznie niedoceniany jest filar
srodowiskowy i znacznie stabszy filar spoteczny.

Stowa kluczowe: rozwoj zréwnowazony, ISSP, Europa Wschodnia, Europa Zachodnia

Introduction

As any large region of the world, Europe has both
conventional and unconventional geographical, po-
litical, economic, historical, ethnic, cultural, and re-
ligious borders. For the last few decades, Europe was
simply and commonly divided into two parts: East-
ern Europe and Western Europe. However, after
1989 and then following enlargement of the Euro-
pean Union, this division is no longer so clear-cut; in
many respects, the border between Eastern and
Western Europe is not linear, but constitutes more of
a zone. On the other hand, the traditional division
into eastern and western part seems to persist in the

political discourse as well as in the common con-
sciousness. The article attempts to establish whether
this division functions with regard to sustainable de-
velopment, and particularly with regard to environ-
mental protection. For this purpose, the ISSP Envi-
ronment 2010 data were used.

Methodology

The ISSP (International Social Survey Program) is a
long-term international research project carried out
annually in participating countries. It was created to
regularly measure variables covering a broad scope
of social life. The ISSP surveys are repeated every
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few years, which allows to observe changes in the
measured phenomena. One of the ISSP modules is
the ISSP Environment, which was implemented
three times: in 1993 (with Poland’s participation),
and in 2000 and 2010 (without Poland). The ISSP
employs a questionnaire method on random samples.
The ISSP Environment 111 data were made available
in 2010 and they included 30 countries. For the pur-
pose of this analysis, the data for 17 countries were
used. These were: Austria, Belgium, Norway, Den-
mark, Finland, Germany, Spain, Sweden, Switzer-
land, and the United Kingdom (Western European
countries); and Latvia, Bulgaria, Russia, Slovakia,
Slovenia, Croatia, and the Czech Republic (Eastern
European countries). A randomly selected study
sample included 8441 respondents from Eastern Eu-
rope and 9770 respondents from Western Europe.
The ISSP Environment 111 data were used to answer
the following research questions: What is the hierar-
chy of the components of sustainable development
according to the residents of Eastern and Western
Europe? What are the differences between the east-
ern and western part of the continent with regard to
the social component of sustainable development?
What threats to the natural environment are consid-
ered to be the most important? What factors deter-
mine the degree of concern in environmental issues
in Eastern and Western Europe?

The analysis was limited to Europe and focused on
comparing two groups of European countries —
those of Eastern and of Western Europe. The com-
parison is not complete as the research did not cover
all European countries. However, on its basis it is
possible to form an opinion about general trends
that can be observed in the context of the issues dis-
cussed in the article.

Results

The answers to the question about the most im-
portant issue for the respondent's country of resi-
dence, were used as an indicator of how significant
each component of sustainable development was for
respondents.

The natural environment was indicated as a priority
by 3.2% of respondents from Eastern Europe and
8.8% of respondents from Western Europe. Social
issues were indicated by 66% and 63.9% of re-
spondents respectively, and economic issues — by
30% and 26.2%, respectively. The hierarchy of is-
sues is clearly visible with social issues at the top,
followed by economic and finally environmental
ones. While for Eastern Europeans, social and eco-
nomic issues are slightly more important than for
residents of Western Europe, in the case of environ-
mental issues the difference is significant: environ-
mental problems are mentioned as the most im-
portant almost 3 times more frequently in the west-
ern region of the continent in comparison with its
eastern part.

Table 1. Most important issues by region of Europe

Most important Region of Europe Summary
issues Eastern Eastern
Europe Europe
Health care n 2021 2612 4633
% 24,0% 27,1% 25,7%
Education n 542 1518 2060
% 6,4% 15,7% 11,4%
Crime n 994 607 1601
% 11,8% 6,3% 8,9%
The n 269 852 1121
environment | % 3,2% 8,8% 6,2%
Immigration | n 172 768 940
% 2,0% 8,0% 5,2%
The n 2520 2525 5045
economy % 30,0% 26,2% 27,9%
Terrorism n 101 123 224
% 1,2% 1,3% 1,2%
Poverty n 1733 528 2261
% 20,6% 5,5% 12,5%
Other n 53 116 169
% 0,6% 1,2% 0,9%
Summary n 8405 9649 18054
% 100,0% 100,0% 100,0%

Pearson Chi-Square= 1903,6; p<0,0005

The ISSP data set contains a variable (expressed by

a gquestion about trust in most people), which can be

seen as an indicator of the social component of sus-

tainable development: the amount of social trust,

which is usually perceived as a vital component of

social capital (Wise, 2005).

Social capital is understood here as generalized trust
in other members of society that are strangers to us.
This trust helps to build an imagined or ideological
community based on the systems of contracts and
wider social agreements (Hull, 2008). In the classical
approach of Robert Putnam, social capital refers di-
rectly to the connections between individuals — so-
cial networks and norms of reciprocity, and trust
that arises from them (Putman, 1995). Consequently,
social capital is viewed as a factor directly resulting
from social interactions and as such facilitating co-
operation; it is some good that generates networking
and cooperation. High levels of social capital should
reflect potential possibilities for obtaining certain
economic benefits (Munda, 1997). Resources of so-
cial trust that some group is endowed with, may in-
crease the productivity of other capitals: physical,
material, etc. (Zarycki, 2004; Pawltowski, 2008).
Thus, the level of social trust is connected not only
with the social but also economic domain of society
(Littig, Griesler, 2005; Harris et al., 2001).

The analysis has shown that the amount of declared
social trust is significantly higher in Western Europe
(the average of 3.18 on a five point scale) than in
countries of Eastern Europe (the average of 2.39 on
the same scale).

Consequently, in the western part of the continent,
the potential of civic society and the social compo-
nent of economic development are stronger than in
the east.
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With regard to various threats to the environment
and how important they are for the respondent's
country as a whole, the differences in opinions be-
tween the residents of Eastern and Western Europe
are seen primarily in the attitude to air pollution
(27.9% in Eastern Europe, 16.3% in Western Eu-

15, 6% in the west), using up natural resources (5.6%
and 8.4%, respectively) and domestic waste disposal
(13.7% and 8.8%, respectively).

Table 5. Most important environmental problem which af-

fects respondent and his/her family by region of Europe

rope) and climate change (8.6 % in Eastern Europe Most important prob- | _Region of Europe | Summary
and 23.2% in Western Europe). To a lesser extent, lem Vgh'cth a;fiqts/hre- Eastern | Eastern
these differences concern water shortage (3.4% and spon e?ani?ly isfher | Europe | Europe
o ! .
6.2%, respectively), using up natural resources Air pollution I 1600 1744 3353
(9.1% and 12.7%, respectively) and domestic waste % 201% 19.6% 19.8%
disposal (12.6% and 4.2%, respectively). Chemicalsand T n 250 920 770
o o pesticides % 10,6% 10,3% 10,5%
Table 2. ANOVA, Descriptive statistics, Amount of trust Water shortage n 345 450 795
in most people % | 43% 5.1% 4.7%
Region of N Mean Std. Water pollution | n 1056 800 1856
Europe Deviation % 13.2% 9,0% 11,0%
ga“em 8441 2,39 1,150 Nuclear waste | n 314 398 712
urope % 3,.9% 4,5% 42%
‘I’Evjitg: 9770 3,18 1,247 Domestic waste | n_| 1095 788 1883
disposal % 13,7% 8,8% 11,1%
Total 18211 2,81 1,266 Climate change | n | 741 1392 2133
0, 0, 0, 0,
Table 3. ANOVA, Robust Tests of Egality of Means Genetically f 9551? 1216 4A’ 112 62(?
Statistic dfl df2 Sig. .
f f 0, 0 0, 0,
Welch | 1984337 1| 18133,578 | 000 modified food 1 % | 10.6% %1% 2.8%
Levene Statistic = 23,19; p<0,0005 Using up natural | n_| 450 751 1201
175 PUs resources % 5,6% 8,4% 7,1%
Table 4. Most important environmental problem for re- Other (,I/l 862]9/ 9823/ ;Sﬁf
spondent’s country by region of Europe 3 ° 7’9 9 50 879 1(; I 67 5 005
Most important Region of Europe Summary ummary ; 100.0% 100.0% 100.0%
problem Eastern | Eastern . — o =2 =0
Europe Europe Pearson Chi-Square= 361,2; p<0,0005
Air pollution n 2272 1540 3812 . .
P % 27.9% 163% 21.7% The analysis also compares the level of concern in
Chemicals 0 925 937 1862 environmental issues betweer_1 the residgnts of East-
and pesticides | % 11.4% 9.9% 10.6% ern and Western Europe. This concern is measured
Water n 275 582 857 on a five point scale, where 1 denotes no concern,
shortage % 3,4% 6,2% 4.9% and 5 denotes high-level concern. The average for
Water n 1006 1066 2072 Eastern Europe is 3.4 whereas for Western Europe,
pollution % 12,4% 11,3% 11,8% it is 3.6. This difference is statistically significant
Nuclear waste n 486 916 1402 (Welch = 131,5; p<0,0005).
% 6,0% 9,7% 8,0%
Domestic n 1024 398 1422 Table 6. ANOVA, Descriptive statistics: How concerned
waste disposal | % 12,6% 4,2% 8,1% in environmental issues?
Climate n 698 2195 2893 N Mean Std.
change % 8,6% 23,2% 16,5% Deviation
Genetically n 579 477 1056 Eastern 8387 3,4135 1,16184
modified food | % 7,1% 5,1% 6,0% Europe
Using natural n 744 1203 1947 Western 9731 3,6016 1,02539
resources % 9,1% 12,7% 11,1% Europe
Other n 126 128 254 Total 18118 3,5145 1,09467
% 1,5% 1,4% 1,4%
Summary n 8135 9442 17577 Table 7. ANOVA, Robust Tests of Equality of Means,
% 100,0% 100,0% 100,0% How concerned in environmental issues?

Pearson Chi-Square= 1463,4; p<0,0005

On the other hand, taking into account the most im-
portant threats to the environment affecting the re-
spondent's family, the differences in opinions be-
tween the residents of Eastern Europe and Western
Europe concern water pollution (13.2% in the east,
9% in the west), climate change (9.3% in the east and

Statistic dfl df2 Sig.
131,512 1 16871,536 | ,000
Levene Statistic= 185,9; p<0,0005

Welch

Additionally, the analysis aimed at identifying which
factors affected the level of concern in environmen-
tal issues. Two regressions for categorical data were
performed, each for Eastern and Western Europe.
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The models show the approximate percentage of var-
iance of the dependent variable (3% and 2.5%, re-
spectively). The following independent variables:
sex, age, education (measured by the number of
years of schooling), and the size of the place of living
were taken into account in the models.

Table 8. Categorical Regression Model Summary for
Eastern Europe

education. Regardless of where the study was con-
ducted, the level of concern in environmental issues
increased along with education, age, and size of the
place of living; women were more concerned in en-
vironmental issues than men.

Table 13. Categorical Regression Model for Western Eu-
rope: Coefficients

Multiple R R Adjusted Apparent
Square R Square Prediction Error
,176 ,031 ,030 ,969

Table 9. ANOVA: Categorical Regression Model for
Western Europe

Sum of df Mean F Sig.
Squares Square
Regression 251,135 8 31,392 32,3 | ,000
59
Residual 7855,865 8098 ,970
Total 8107,000 | 8106

Table 10. Categorical Regression Model for Eastern
Europe: Coefficients

Standardized
Coefficients
Beta Estimate | df F Sig.
of Std.
Error
Age ,093 ,014 3 44,269 | ,000
Sex ,070 ,011 2 41,393 | ,000
Place of
living: -,035 ,012 1 8,830 ,003
urban -
rural
Education:
years of ,158 ,014 2 | 132,507 | ,000
schooling
Table 11. Categorical Regression Model Summary for
Western Europe
Multiple R Adjusted | Apparent Prediction
R Square R Square Error
,160 ,026 ,025 974

Table 12. ANOVA: Regression Model for Western Europe

Sum of df Mean F Sig.
Squares Square
Regression 235,000 8 29,375 | 30,1 ,000
19
Residual 8921,000 9147 975
Total 9156,000 9155

In both models, all independent variables that were
considered affect the level of concern in environ-
mental issues. Moreover, their influence has a simi-
lar hierarchy. The difference concerns the influence
of education and age: in Eastern Europe, the hierar-
chy is as follows (according to the Beta value): (1)
education, (2) age, (3) sex, (4) size of the place of
living. In Western Europe, on the other hand, the or-
der is: (1) age, (2) education, (3) sex, (4) size of the
place of living. Therefore, the only difference lies is
the minimally higher importance of age in relation to

Standardized
Coefficients
Beta | Estimate | df F Sig.
of Std.
Error
Age ,109 ,019 1 34,350 ,000
Sex ,088 ,010 2 82,145 ,000
Place of
living: -,041 ,012 3 11,909 ,000
urban - rural
Education:
years of ,101 ,021 2 23,385 ,000
schooling
Summary

The issue of sustainability turns out to be vital for
residents of Europe. Out of the three pillars of sus-
tainable development, social issues are considered
to be the most important both by Eastern and West-
ern Europeans. Economic issues are viewed as
slightly less important while environmental prob-
lems rank only in the third place. At the same time,
the biggest differences between regions can be ob-
served within this last category.

The residents of Western Europe give priority to en-
vironmental issues much more frequently than those
of Eastern Europe but overall, these issues are not
identified as the most important problems in Europe
and lag far behind social and economic problems.
Declared concern in environmental protection is
higher in Western Europe than in Eastern Europe,
but it is associated with the same socio-demo-
graphic characteristics and almost identical hierar-
chy of their influence.

Another noticeable difference between Eastern and
Western Europe concerns the question of threats to
the environment. Residents of Eastern Europe more
often consider water pollution and problems con-
nected with domestic waste disposal to be burden-
some while for those living in Western Europe,
these are climate change and using up natural re-
sources.

Western Europe is characterized by a much higher
level of social capital, which constitutes part of the
social pillar of sustainable development, and the
level of which is also linked to the economic poten-
tial.

In conclusion, if it is assumed that the concept of
sustainable development involves a relative balance
among the three pillars (social, economic and eco-
logical), then opinions of the residents of Western
Europe are more in line with this assumption. On
the other hand, a disproportion can be observed in
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the case of Eastern Europe, where the environmen-
tal pillar is clearly underestimated and the social pil-
lar is much weaker.
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Abstract

Biofuel helps to overcome energy shortages, and to improve the environment, as well as to increase job oppor-
tunity. So, on the one hand, biofuel solves the above mentioned problems; on the other hand, it brings new chal-
lenges to the fields of energy, environment and economy. The development of biofuel not only needs technological
support, but also needs policy guidance. The paper discusses government’s policy to support biofuel’s develop-
ment in a sustainable way.

Key words: energy crops, environmental governance, industrial upgrades, sustainability, biofuel policy

Streszczenie

Biopaliwa pomagaja przezwyciezy¢ niedobory energii, przyczyniajg si¢ do poprawy stanu $§rodowiska, a takze do
zwigkszenia mozliwoéci podjecia pracy. Tak wiec z jednej strony biopaliwa przynosza konkretne korzysci, z dru-
giej zwigzane sa nimi nowe problemy w kontekécie energii, srodowiska i ekonomii. Rozwoj biopaliw potrzebuje
nie tylko wsparcia technologicznego, ale takze odpowiedniego zarzadzania. W artykule oméwiono w jaki sposob
rzady moga wspiera¢ rozwoj biopaliw w zrdwnowazony sposob.

Key words: ros$liny energetyczne, zarzadzanie $rodowiskowe, innowacje przemystowe, zréwnowazonosc¢,

polityka biopaliwowa

1. Introduction

Many factors caused the global food crisis from 2007
to 2008, which include the climate change and des-
pises of agricultural development and the unfair in-
ternational food trade, the manipulation of giant
transnational food incorporations, as well as the
worldwide development of biofuel. Due to this cri-
sis, biofuel came into the public’s sights and the fu-
ture of biofuel falls into people’s debate. Some peo-
ple are pessimistic, while some people believe bio-
fuel industry will have a bright future under the
premise of a sustainable development. A sustainable
development of biofuel must give response to the
current trilemma of energy, environment and econ-
omy.

The first part of this paper will introduce the defini-
tion and classification as well as function of biofuel

and the biomass sources of biofuel in some typical
regions. The second part will analyze three back-
grounds of biofuel’s appearance. And the third part
analyzes in what extend biofuel solves the three pre-
dicaments of energy, environment and economy.
The fourth part is the most important one of this pa-
per which puts forward some ideas helpful for the
sustainable development of biofuel.

2. A brief introduction of biofuel

The term of Biofuel was first used in 1970s (Diction-
ary, 2014). Biofuels are liquid, gaseous or solid hy-
dro-carbon fuels derived from biomass. Biomass re-
fers to any organic matter that is available on a re-
newable or recurring basis, including agricultural
crops and trees, wood and wood wastes and residues,
plants (including aquatic plants), grasses, residues,
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fibers, and animal wastes, municipal wastes, and
other waste materials. Biofuel can be used as fuel for
automobiles, trains, ships and planes, as well as
sources of heat and electricity. In current period, bio-
fuel is mainly used as vehicle fuels. Biofuel mainly
include bio-ethanol and biodiesel, biogas, etc. Bio-
ethanol is made of plants containing much sugar or
starch, such as sugarcane, sorghum, beetroot, yam
and cassava. Biodiesel comes from animal fats such
as fish oil or oil plants such as soybean oil, palm oil,
sunflower seeds oil, coconut oil, jatropha seeds oil,
pongamia, moringa oleifera seeds oil, castor seeds
oil or waste oils. World agricultural product statistics
will show the top producer of each kind of crops, esp.
those can be made to biofuel, for instance, Malaysia
and Indonesia produce a large quantity of palm oil
and Philippines produce a large amount of coconut.
In fact, developing countries in Asia, Africa and
Latin America have a good biodiversity which sup-
plies enough resources for biofuel production. For
example, resin cheesewood (with its Latin name Pit-
tosporum resiniferum) is a tree that grows in Philip-
pine, particularly in the wilderness surrounding the
Mayon Volcano. The tree has another easily remem-
bered name, petroleum nut, because of the resem-
blance of the fruit's odor to petroleum-based fuels.
The fruits of the tree can be burnt brightly when ig-
nited, and can be used for illumination as torches or
candles (Wikipedia, 2014).The octane value of it is
higher than that of jatropha seeds and is thus of great
potential for commercialization. American has
brought in this kind of Philippine tree to plant in
some regions of USA. The global South has a great
future for developing biofuel. But the first thing of
Global South is to offer enough food and to reduce
poverty, and then improve the technology. In order
not to snatch food from human beings, global biofuel
has undergone four generations’ development. The
first generation biofuel comes from surplus food or
vegetable oil; and the second generation biofuel
comes from agricultural waste, forest residue, mu-
nicipal solid waste, by-products of food industry,
fast-growing wood and grass; the third generation
biofuel comes from algae; the fourth generation bio-
fuel is made from microorganism. Most countries are
in the first stage of biofuel development.

3. Background of biofuel upsurge

3.1. Energy shortage and biofuel upsurge

Energy can be divided into fossil energy, renewable
energy and fission energy. Fossil energy includes pe-
troleum, coal, natural gases, etc. Before the wide use
of petroleum, German engineer Rudolf Christian
Karl Diesel used peanut oil as fuel in late 19th cen-
tury; and Brazil began to use alcohol made from sug-
arcane in 1920s and Japanese army used Indian
jatrophac curcus seeds oil as airplane fuel in WW 11,
economy of developed countries was thrived with
the support of petroleum, that is, the wide use of oil,

and thus petroleum as an important resource caused
tense relations between western countries and OPEC
member states in 1970s.

The pursuit of alternative energy sets a new agenda
before scientists and politicians. In 1978, the maga-
zine Science published an article articulating scien-
tists” view that alcohol can be renewable and clear
fuel used for transportation (da Silva et al.,
1978).USA began a large scale of use of ethanol in
Nebraska since 1970s. In the 1980s and 1990s oil cri-
sis broke out twice and till now Middle East is still
the turbulent region of world not only because of re-
ligious conflicts but also because of oil resources, at
the same time South China Sea is attracting more at-
tention of big powers for its rich marine oil. In the
21st century, energy shortage becomes more serious
and King Hubbert’s famous theory of peak oil that
the speed of petroleum and gas production may in-
crease to a summit and then decrease rapidly because
of the exhaustion of storage adds people’s worries.
Besides the diplomacy carried by politicians to se-
cure oil supply, alternative energy including biofuel
is necessary for the reduction of oil dependency.
Thus, the multi-national corporations chanted the
slogan of planting oil in the fields.

3.2. Environmental degradation and biofuel upsurge
We not only need enough energy but also clear en-
ergy. With the rapid developments of industry, envi-
ronmental degradation is serious. The use of tradi-
tional fuels, such as petroleum and coals, emits a lot
of CO, CO,, HC, benzene and particulates, etc.
which have contaminated our air, water and even
changed the climate, causing abnormal weather,
drought, flood, and the disappearance of some is-
lands. Since 1970s, international society is trying to
cooperate to improve world environments in order to
secure our basic rights to enjoy clear air as well as to
get enough and secure water, which is still in the pro-
cess of negotiation and cooperation. The planting of
energy crops can absorb CO; through Photosynthe-
sis, and the use of biofuel can reduce emission of
harmful gases. Thus scientist will make comparative
studies of each energy crops and find the most po-
tential ones to spread.

Even some desert plants such as Haloxylon am-
modendron (Chinese called Suo suo), Korshinsk
Peashrub, sweetvetch, Salix psammophila etc. can
prevent wind and fix sands as well as be used as ma-
terials of biofuel. Apart from the function of control-
ling deserts, some plants can prevent the soil erosion
as well as be made into biofuel, such as Black Locust
whose seeds can be pressed into oil and Hippophae
rhamnoides Linn whose fruits can be converted into
bio-ethanol. Some other plants can be planted on the
abandoned mines or in the acid soil or on the polluted
lands such as lands contaminated by heavy metals,
and these plants can ameliorate soil and reduce local
economical lose as well as supply materials for bio-
fuel. Thailand has planted palm trees in the Rangsit
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Site to change the soil acidity (Thailand..., 2008)
and planted sugarcane in the cadmium-contaminated
Mae Sot district of Tak (Thailand..., 2008). If the
energy value of plants can be well combined with its
environmental value, energy crops will have a bright
future.

3.3. Economy depress and biofuel upsurge

The industrial upgrading also leads to the increase of
biofuel production. Since the last half of the 20th
century the social productivity has been greatly im-
proved, but agricultural surplus caused the reduction
of agricultural profits and hurts peasants. In this con-
dition, Europe changed rapeseeds into biodiesel in
1980s and Philippine converted surplus sugarcane
into bio-ethanol and Malaysia converted surplus
palm oil into biodiesel. But in 21st century, to de-
velop biofuel can extend the industrial chain and in-
crease job opportunities, esp. when the finance crisis
happened. This is why American president Barack
Obama said in his inaugural speech: We will harness
the sun and the winds and the soil to fuel our cars
and run our factories.

Nowadays food industries such as palm oil factories
or coconut factories not only produce food but also
change byproducts of food into fuel. In the countries
using Chinese herbal medicines, those enterprises
processing herbal medicines can convert parts of the
plants such as Jatropha, Pongamia pinnata, etc. into
biofuel. In the developing countries, governments
encourage peasants to plant energy crops so as to re-
duce poverty, for example, Prime Minister of India,
V. P. Singh, considers biofuel development as a part
of Indian National Rural Employment Guarantee
Scheme (NREGS) and Indonesian President Susilo
advocated biofuel to reduce poverty; and Thais for-
mer premier Thaksin supported biofuel as a part of
his Rural Development Plan.

With the development of low carbon economy in-
cluding the development of biofuel, a new term
Green Collar comes into being. Peasants, research-
ers, processors, manager, etc. made up the stakehold-
ers of biofuel industry. Except the preferential poli-
cies given to the peasants or biofuel processors, the
funds put into the research of biofuel is increased.
For example, in July 2008 the US Department of En-
ergy offered six universities US $4.4 million in bio-
fuel research funding.

4. New problems biofuel development faces

Biofuel as a new source of renewable and clear en-
ergy also offers a new point of economic growth, so
few countries are producing or planning to produce
biofuel nowadays, which is different from what it is
in the late 20th century. But as we all know, anything
has two sides, and biofuel can in some extend,
though not wholly, respond to the former mentioned
three complaints. And in this part we will find in
what extend biofuel can answer the three complaints,

which is an important factor for us to find a way out
towards biofuel sustainability.

Firstly, in what extend biofuel can solve the energy
needs. Supply of biofuel materials and level of bio-
fuel technology and rules of biofuel trade will influ-
ence the biofuel production and supply. Therefore,
some countries supply the materials but do not con-
sume the biofuel or consume less than the developed
countries such as EU member states, USA, Japan,
etc. In the developing world, biofuel development
has more economical meanings such as reducing
poverty and increasing foreign exchange rather than
solving its own energy needs. According to a statis-
tics, global ethanol production reached nearly 20 bil-
lion gallons and global biodiesel production totaled
5.1billion gallons in 2009 (Scarlet, Dallemand,
2011). But the poor technology and lack of compat-
ible equipment reduced the local use of biofuel in de-
veloping countries and the trade barriers such as high
tariff rates set by developed countries bring frictions
between countries and are not favorable to develop-
ing countries. For instance, eight countries including
Argentina, Brazil, Columbia, Indonesia, Malaysia,
etc. wrote to EU, demanding EU cancel the negative
clauses concerned with biofuel (lago, 2008). Com-
pared with biofuel production, many factors caused
biofuel consumption to only take up a small portion
of energy locally and globally.

Secondly, in what extend biofuel is green. Energy
crops are helpful to increase carbon sink and reduce
emission of harmful gasses or particulates. However,
biofuel development is threatening environment in
another way. The spread of some kinds of energy
crops that can bring high yields will threaten biodi-
versity and destroy the ecosystem. Forests are de-
stroyed to spare lands for planting energy crops,
which cause the emission of CO; to increase, the
amount of Indonesian CO; emission increased rap-
idly for this reason. Besides, in order to improve the
production amount of energy crops, modified gene
technology will be widely used, which will change
the structure of species. More water is consumed
when planting energy crops. During the processing
of biofuel, untreated water will cause pollution.
Mark A. Delucchi (2010), Galan-del-Castillo Elena
(2010), Ray Huffaker (2010), Winnie Gerbens-
Leenesa (2009), R. Dominguez-Faus (2009),
Thomas W. Simpson (2008), Charlotte de Fraiture
(2008), etc. discussed the water footprint in energy
crops planting and biofuel refinery.

Thirdly, in what extend biofuel solves the economi-
cal predicament. Biofuel development offered new
job positions, however food prices are going up and
poor people need to cost much more in their daily
life. To enjoy enough and secure food is also a basic
human right and shall be secured. But lured by high
profits, private companies or large transnational cor-
porations will use good land but not marginal land to
plant energy crops, which will effect the agricultural
cultivation, esp. when there is a slow progress on the
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technology of a new generation’ s biofuel. This eco-
nomical enlargement of biofuel will finally affect the
social justice.

5. Path to biofuel sustainable development

Biofuel production can cause positive as well as neg-
ative effects. The answer of future biofuel develop-
ment is through sustainable ways. Energical, envi-
ronmental, economic as well as social factors shall
be entirely evaluated when biofuel is developed. Alt-
hough the standard of biofuel sustainability is not
agreeable among countries, there lies some basic
consensus.

The Dutch government claims that biofuel develop-
ment shall consider six standards: (1). Greenhouse
gas balance; (2). Competition with food, local en-
ergy supply, medicines and building materials; (3).
Biodiversity; (4). Economic prosperity; (5). Social
well-being; and (6). Environment (Piementel, 2008).
In August 13th Roundtable on Sustainable Biofuels
held by the United Nations Environment Programme
(UNEP), EPFL, World Economic Forum, World
Wide Fund For Nature, etc. passed an act to define
and measure biofuel sustainable standard, and dis-
cussed the relation between biofuel development and
land protection and labor rights, and biofuel’s effect
on biodiversity, soil pollution, water resources and
food securities. In all, the sustainable biofuel devel-
opment shall consider the agricultural, ecological,
environmental, economic as well as social sustaina-
bility. In the local and global level, the sustainability
is a principle, and we shall put it into practice.

First, we shall do much more scientific research. A
nation shall be familiar with its potentials of biofuel
development, and set the proper proportion of bio-
fuel in its own energy plan, to develop step by step
but not crazily. A nation shall set a scientific plan of
biofuel development. At the same time we shall im-
prove the planting technology of energy crops and
biofuel processing technology and reduce biofuel’s
threat to food security and eco-security. If anyone or
any economic actor disobeys the principle of sustain-
ability, it will cause punishment.

Second, do not neglect the spread of knowledge of
biofuel sustainability. In some countries, automobile
drivers and ordinary citizens are well acknowledged
of biofuel due to the good publicity. While in some
countries very few people know the new things. If
common people are well known about the biofuel,
they will find some waste in daily life can be used to
produce biofuel; and if officials are well known
about it, they will support and oversee the sustaina-
ble way of biofuel developments. Funds shall be put
into the information construction and proper promo-
tion of biofuel.

At last, international society shall reinforce dia-
logues and co-operations concerned with biofuel de-
velopments until they can agree on the biofuel sus-
tainable standard. Sustainable biofuel standard shall

be established on the base of interdisciplinary dia-
logues. The global world shall as possible as they can
to share the experiences of biofuel development and
technological advancements of biofuel for seek of
sustainability. The global society shall push the fair
trade of biofuel to avoid unsustainable development
of biofuel in some regions. The publicity through
various media such as Internet is important for the
increasing of people’s awareness of biofuel sustain-
ability.

6. Conclusion

The foregoing examination has scrutinized the back-
grounds of biofuel’s arising, which include the en-
ergy shortages and environmental degradations and
industrial upgrades. But biofuel can only in some ex-
tant solve the above predicaments. If biofuel can be
developed in a sustainable way, it can be more help-
ful to solve those problems, and this is what the in-
ternational society is committed to. Local govern-
ment, private sectors and international organizations,
etc. are putting up their standards of biofuel sustain-
ability, which need time to practice, and to proof
which standard is most feasible. And as from views
of developing countries, the countries’ guidance of
biofuel development in a sustainable way is im-
portant and publicity of biofuel in a proper way is
necessary and the participation of negotiation of bio-
fuel trade rule and discussion of biofuel standard of
sustainability is also important.
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Abstract

In this article the author notes, that the development according to Joseph Kozielecki depends on the fact, that man
transcends natural, symbolic, social borders, associated with his own inner world, in order to satisfy own needs.
He aims to improve the quality of life, and also tries to preserve the natural environment in possibly best condition.
This understanding of the concept of development approaches psychologists attitude to the idea of sustainable
development, which rests on three pillars: environmental, economic and social. One of the most important catego-
ries for understanding development and sustainability issues is the value of life, which is endangered by destructive
transgressions as destructive actions contributing to the destruction of natural phenomena, and also causing psy-
chopatic changes in the human personality. Sofronic transgressions are designed, inter alia, to control actions
(prudence, moderation, inner discipline, the ability to find a compromise). To be equal to the value of life a trans-
gressive man must be aware of his own dignity.

Key words: value of dignity, transgression, hubristic need, know thyself, sustainable development

Streszczenie

W artykule autor zauwaza, ze rozw6j w ujeciu Jozefa Kozieleckiego polega na tym, iz cztowiek przekracza granice
naturalne, symboliczne, spoteczne, zwigzane z wlasnym wewngtrznym $wiatem, W celu zaspokojenia potrzeb.
Zmierza przez to do poprawy jakosci zycia, co dokonuje si¢ takze przy zachowaniu jak najlepszego stanu $rodo-
wiska naturalnego. Tak rozumiane pojecie rozwoju zbliza ujecie psychologa do idei zrdwnowazonego rozwoju,
ktéry wspiera si¢ na trzech filarach: ekologicznym, ekonomicznym i spotecznym. Jedna z wazniejszych kategorii
dla zrozumienia rozwoju w uj¢ciu Kozieleckiego i problematyki zrownowazonego rozwoju, jest warto$¢ zycia,
ktorego zagrozenie wywotuja transgresje destruktywne jako dzialania przyczyniajace si¢ do zniszczenia zjawisk
przyrodniczych, powodujac takze zmiany psychopatyczne ludzkiej osobowosci. Kontroli dziatan maja stuzy¢ mig-
dzy innymi transgresje sofrozyniczne (roztropnos¢, umiarkowanie, dyscyplina wewngtrzna, umiejg¢tno$é trzyma-
nia si¢ drogi posredniej). Aby sprosta¢ wartosci zycia cztowiek transgresyjny musi mie¢ $wiadomos¢ wiasnej
godnosci.

Stowa kluczowe: wartos¢ godnosci, transgresja, potrzeba hubrystyczna, poznanie siebie, rozwoj zrbwnowazony

Introduction

While reading the reflections of Joseph Kozielecki,
a psychologist, author of the transgressive concept,
we come across the notion of transgressive hubristic
needs as the main factor stimulating human develop-
ment. The intensification of the need indicates the

expansion of the boundaries, finding new, unfore-
seen possibilities for human development (Kozi-
elecki, 1987). This need is the foundation for cogni-
tive acts leading to the border crossing and may also
evolve itself. This trend manifests itself in the forms
of emerging new hubristic needs, ie. moving from its
competitive form to the individual one: from placing
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itself on the scale of social comparisons to evaluate
itself through the prism of its own standards and own
level of aspiration. These changes may correspond to
the specific way of satisfying them through the so-
called individualization. Cognitive acts are, apart
from the hubristic needs, the foundation of the
transsitive man acts. Homo transgressivus is disin-
terestedly and insistently seeking for the truth about
the world and the truth about himself. It is impossible
to understand the process of self-development with-
out opening up to the truth (Kozielecki, 1995, p. 96).
This opening is revealed in the free dialogue between
the structures of his mind, and the external world: his
constant feature seems to be the ability to adopt the
views contrary to his own and the will to respect the
facts incompatible with his knowledge, to confront
theory with reality. This creates a pretext for an evo-
lutionary understanding of science without claiming
that theory, which a homo transgressivus laboriously
formulates, explains the world. The man neither re-
jects everything that interferes with scientific pro-
gress nor closes himself to the irrational, accidental,
even though he knows that it is difficult for science
to cover all the unexplained and mysterious phenom-
ena (Tanski, 2008).

Analyzing the transgressive man it is hard not to
mention the concept of sustainable development as
that which satisfies the needs of the present without
depriving future generations of possibility to meet
their basic needs (WCED, 1987). The concept of sus-
tainable development assumes the high quality of
life with the possibility of meeting a variety of needs,
which in turn constitutes anthropocentric values.
And the high quality of life becomes achievable by
preserving the best condition of the natural environ-
ment associated with the biocentric values (Skow-
ronski, 2003, p. 32). Sustainable development was
fromulated in the name of reconciling the ecological,
economic and social arguments based on the cultiva-
tion of certain values. Ecological values arise from
the need to stop degradation of the environment.
Economic values, on the other hand, determine the
model of meeting the basic material needs of human-
ity by using techniques that do not violate the condi-
tion of the environment. Social values, in contrast,
assume the entire spectrum of goods: minimum so-
cial security (the liquidation of hunger and poverty),
health care, the development of the spiritual realm
(culture), security and education (Skowronski, 2003,

! Leszek Gawor (Gawor, 2006, p. 94-99) in the context of
sustainable development distinguishes different types of
values: teleological values important to the community,
the instrumental and basic values, which are intended to
protect against the dangers of human civilization.

One could mention another systematization of the world of
values. It is namely the division into the absolute and rela-
tive (instrumental) values (see. Lipiec, 2000, p. 43-44).
The first irreducible to usability, which right there would
be over and above the sphere of utility, they bind the rudi-
mentary and intentional values distinguished by Gawor.

p. 28-29). The transgressive man becomes, in the
context of that development, a creator of values
through the needs realization and overcoming diffi-
culties, but also guarding the fundamental values (ru-
dimentary) such as peace and freedom?. These val-
ues not only protect human society, but also the en-
vironment from destructive transgressions arising
from the hypertrophy of human forces, which
threaten the instrumental transformation of nature.
They cause, among others, that man becomes an in-
strument of his own tools, that is, their thoughtless
extension (Kozielecki, 2004, p. 63).

Transgressive man and search for the truth about
the world

The mind of the transgressive man seeking for the
truth about the world wishes to be disciplined,
shaped by experience, by practice, and certain rules
of the game that require verification of experiences
and observations, and at the same time, reaching for
arguments, without stopping at the dogmatic axioms.
Homo transgressivus in his openness to the truth in
exploring the world does not understand science as a
sequence of rational, orderly visions. Images with
which various sciences try to present reality, are so
different and so radically various that it becomes in-
creasingly difficult to get a coherent vision of the
world. It is proved by various cognitive paradigms
within psychology and other social sciences. For a
transgressive man these divergences, however, do
not necessarily have to do harm to the process of
learning, on the contrary, they can cause certain
profit in the form of new knowledge, perhaps deep-
ened by some previously unknown cognitive as-
pects. The real challenge of science is to create, de-
velop and reproduce a coherent concept of man in
the face of the multitude of facts and discoveries pro-
vided by the labeled science of man.

Thanks to the development of various disciplines
and branches of science learning becomes more and
more complex, engaging a variety of phenomena and
processes. This model of man, due to the opening to
science, approaches to the global understanding of
reality, however it does not explain it completely.
The modern world reminds megasystem, whose
components are mutually and repeatedly linked
(Kozielecki, 1995, p. 96-97). Hence, the feature of

Within the different division consistent with the axiology
of sustainable development one can distinguish the au-
totelic and instrumental values, as a means to reach goal
(Skowronski, 2003, p. 29-30). A more extensive systema-
tization introduces Papuzinski, distinguishing the ideal
(constitutive) and practical, connecting with each other.
Their discussion, and other systematics a reader will find
in his work Axiology of sustainable development: an at-
tempt typology (Papuzinski, 2013, p. 9-12).
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mind open to search for the truth is the ability to rec-
ognize phenomena in the holistic perspective, to
search for weighty and important content, to the mul-
tifaceted cognition, based on the exploration of prob-
lems and phenomena from different points of view
and positions (Bartoszewski, 2012, 43). It ap-
proaches Kozielecki’s view to the idea of sustainable
development for which important is an integral
thinking based on holistic and systemic understand-
ing of the biosphere and society through their mutual
interaction and interdependence. This makes neces-
sary to think global, universal, outgoing from the di-
vision of the world into independent parts, which is
reflected in the rejection of various forms of nation-
alism and particularism (Hull, 2003, 19).

The mind of a transgressive man becomes a tool used
by society in order to solve the current problems,
bringing the vision of the future, much freed from
fears and worries. It gives the same opportunity for
the implementation of sustainable development fa-
voring communication between people from differ-
ent cultural backgrounds in terms of improving the
current state of their natural environment
(Papuzinski, 2007, 30). The transgressive man de-
sires to deal with content serving absolute purposes,
associated with the truth as a value in itself, as an
autotelic good.

Axiology of life, its threat and the idea of sustain-
able development

Getting to know thyself for this model of man, ac-
cording to Kozielecki, is reduced to guide the action,
which allows to become who you are (if it is
knowledge not only about individual experiences,
but also about a shaped form of your own life, ex-
pressed in the motifs of your actions), and the central
element of these motifs is creating needs and human-
istic values. Such a value is the phenomenon of life,
about which says, inter alia, the Rio Declaration?
and it is part of the development of a transgressive
man, which is done in the name of harmony with
oneself and with nature. The value of life supports
the trend of development of such a man developing
his character, dynamic behaviour, expanding his nat-
ural features. This happens not only because of the
desire to maintain life, but also to give life sense
what is the reason for daily effort, a sense of pride,
integrity of the human spirit and body, communion
with nature and transcendence, and interpersonal
communication (see. Skowronski, 2003, p. 32). The
extension of the axio-moral sphere to nature and its
non-instrumental relation to man and society, as well
as intergroup relations in terms of moral good and
evil, is imposing on people responsibility for it, re-
sults from the cultivation of the value of life. Good

2 The first rule of the preamble of the Rio Declaration on
Environment and Development states: Human beings are

for sustainable development, but also for the trans-
gressive man, appears as that which promotes life, as
each form of life, not only human, is unique (see.
Hull, 2003, p. 21). However, the phenomenon of life
is endangered by these destructive transgressions,
which are actions that are contributing to the destruc-
tion of a number of natural phenomena, but are also
causing indelible psychopathic changes in human
personality. They depend, inter alia, on the destruc-
tion of the environment, the use of sophisticated
means of violence, even in schools, implementation
of anti-humanistic ideologies, such as: (Mein
Kampf or <the principles of Leninism), <brainwash-
ing» or inhuman methods of social engineering
(Kozielecki, 2004, p. 62). These are just a few exam-
ples of actions directed against man, against society,
against environment. The basis of these acts, as
Kozielecki notices, following Erich Fromm’s reflec-
tion, is destructive aggression (malicious, striking
at the very core of life). On the other hand, euthana-
sia, use of drugs or mutilation of one's body are
called by the Polish psychologist self-destructive
transgressions. Anxiety may be also raised by tech-
nical transgressions, disseminated at an unprece-
dented scale. The conflict between hard efficiency
and soft ethics can be reduced to the fact that the
instrumental transgressions, providing tools for
more productive work, become the cause of violation
of ethical principles and moral norms determining
the source of humanity. Another danger is the nas-
cent technoelite and technopol, a technocracy, which
tries to subordinate all forms of cultural life and
spiritual rules to the rules of technique. Its symbol
and metaphor has become a computer that brings all
natural phenomena to the data files (Kozielecki,
2004, p. 224). Technique, depending on usage, can
be both ally and enemy, because in itself it is axio-
logically neutral. In this new, specific thicket of sit-
uations created by technique new creative forces car-
tainly appeared and at the same time new dangers
appeared which are sometimes difficult to realize.

Knowing thyself and sustainable development

If from axiological point of view, knowledge of the
world that surrounds us turns out to be relevant, and
the action taken in excess of the limits of the
achievements appropriate, it opens up before a trans-
gressive man possibility of becoming himself. This
is an important moment in the modern man develop-
ment according to Kozielecki’s psychological con-
cept. One could say that self-knowledge is ahead of
any mature transgressive action directed towards the
material social or symbolic world. In turn, the re-
verse way is possible: if the action is appropriate and
proper it leads the man to being himself. More ade-
quate way to being yourself, knowing your own

at the center of interest in the process of sustainable devel-
opment. They have right to a healthy and productive life in
harmony with nature (UN, 1992).
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qualities and capabilities leads rather through the ac-
tion appropriate to the situation and place
(Wegrzecki, 2007, p. 15-16). This can happen but
not by fluke or blind luck, which admittedly can hap-
pen, but it would mean that the transgressive man
seems to be not the decision-maker, but a passive au-
tomaton in the hands of external forces. He would
thus rely on blind fate, on what happens to him, sac-
rificing at the same time an active participation in
what is happening within his life. Fate according, for
example, a German philosopher Max Scheler,
among other things, is a series, swarm of <events>
which, when made, we feel in a pretty special way as
<belonging to our qualitative features> even though
we were not <looking for> them, < not expecting>,
< not choosing< which, taken as a whole show the
uniqueness of the life course, as a holistic system, the
mark of individuality of a person to whom this pro-
cess belongs (Scheler, 1986, p. 299). The category of
fate does not determine it the proper form of exist-
ence. The awareness of human dependence on fate
becomes fundamental for the development. This fate
shaping and co-shaping becomes essential for the
sustainable development education, for which im-
portant is the overall balance of happiness in both the
individual nad social dimension, in order to radically
change the situation of man in the world (Papuzinski,
2006, p. 30). Man determines his fate not just alone,
but also in collaboration with others, producing new
goods, transforming and changing environment. Hu-
man communities are bonded by the principle of
general human solidarity, which seems to follow the
basic postulate of sustainable development®. In turn,
the universal human solidarity would include a range
of activities to the phenomena which neglected in
one section may be not to catch up in another.

In the context of action based on the values associ-
ated with the cultivation of life and the ensuing
knowledge, but also self-knowledge, you would say,
therefore, about the ethics of sustainable develop-
ment. Such an ethics must pave the way to the world
of the universal values that are supported on three
pillars: environmental, economic and social. Solidar-
ity, exceeding particularistic comfort promotes,
among other things: denuclearization, preventing
famines, building a demographic balance, and re-
moving threats of epidemic (Kozielecki, 1995, p.
97). Ethics of sustainable development would pre-
pare the transgressive man to resolve fundamental
conflicts characteristic of the global village in terms
of Marshall McLuhan’s concept. It would constitute
a duty imperative, which would involve putting the
blame on man for an existing, comprehensive global
moral order. Development arising from such ethical
imperatives is not possible to achieve using the ethi-
cal jump, which would repeal the importance of fun-
damental-humanistic values, defining the boundary

3 We commit ourselves to act together, united by a common
determination to save our planet, promote human develop-

of knowledge and exploitation of the environment
and society. This development — cultivating the
transgressive model of man — could effectively bring
humanity on a global scale to participate in broader
communities, on the scale of a country or continent,
which purpose is to implement the ideas and prac-
tices of sustainable development. This type of devel-
opment provokes the search for positive values of
solidarity and mobilizes to go beyond the ethics of
small groups (Kozielecki, 2008, p. 47).

Being yourself results sometimes from the accord-
ance of this action with the shaped form of life in
which man becomes a transgressive sculptor of him-
self. It is therefore about the updating of the trends,
which have been shaped as socially valuable. Over-
whelmingly, however, for the transgressive man be-
ing himself means something you strive toward, as
previous form of existence is unsatisfactory and
treated as inauthentic (cf. Galdowa, 2000). There is
need for change, transgression, which would remove
the recognized lack or previously unrecognized neg-
ative value for the personal, but human development.
Self-knowledge turns out to be something irreplace-
able: being himself defines some important point of
reference to the content of his life, which in his as-
sessment becomes more self or foreign. Being your-
self, recognized and accepted, however constantly
shaping, provides psychological continuity deter-
mined by the biography of the individual.
Self-knowledge for a man according to Kozielecki is
made in action, founded on the values and norms
rooted in the time of Enlightenment (rationalism,
disinterested truth, skepticism, freedom, brother-
hood, respect, integrity, autonomy of the individual,
individualism), emphasizing not only the rights of an
adult, but also, as J. Locke claimed, children's rights,
which at that time was a revolutionary concept
(Kozielecki, 2008, p. 36). This understanding of cog-
nition participates in something that is to emerge.
The design phase of this activity is sometimes ac-
companied by reflection about the effects of the ac-
tivity of a man trying to exceed the material, sym-
bolic and social structures and about the direction in
which the development will continue. If it was
strengthen with the value experience, allowing to
capture axiological nature of specific activities,
trends that have appeared in man‘s life, maybe it
would be possible to abandon some transgressive ac-
tivities. Self-cognition present in the reflection con-
cerning the future seems to anticipate what can hap-
pen when human action ends — Kozielecki empha-
sizes. The fact that this kind of knowledge appears
in the life of a transgressive man is confirmed by
some cases when the action is abondoned or its
course, shape or form significantly modified. Modi-
fication of the course of action takes place due to this
reflection, which can anticipate what would happen

ment and achieve universal prosperity and peace (Johan-
nesburg Declaration on Sustainable Development, 2002,
paragraph. 35).
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if an action was continued unchanged. It fundamen-
tally participates in what could be called guidance,
persuading the man to continue of what has already
occurred, or abondon a transgressive action, when
its value interferes with typically human values.
The control of man‘s own actions should be sup-
ported by sofronic transgressions. They represent a
collection of internal attributes (Sophrosyne), which
were sought by educated Ancient Greeks. The author
of the transgressive concept follows, therefore, the
Ancients in his search for ethical reflection. These
attributes include: prudence, moderation, internal
discipline, the ability to find a middle path (Kozi-
elecki 2001, p. 59). The struggle to maintain balance,
and human concern for a certain order of things re-
lated to compliance with the proper measure, refer to
the idea of sustainable development. Exceeding the
measure proper to each individual contributes to the
danger of life of an individual or community, it can
also be dangerous to the tendency of self-preserva-
tion of the species. From the maxim nothing beyond
measure, expressing the nature of the sofronic trans-
gression, some scholars derive the Delphic maxim
Know thyself (Dembiniska-Siury, 1991, p. 41). Mod-
eration as a value falling within the concept of sus-
tainable development is essential in the socio-eco-
nomic area. Failure to keep the maxim nothing be-
yond measure leads to the attitude of excessive con-
sumerism, well visible in directing the process of
production to satisfy the marketing generated needs.
The value of moderation, however, should not be re-
duced to raw asceticism, but to the rationalization of
consumer needs, which alien become a waste and ex-
travagance (Gawor, 2006, p. 100).

Conclusion

Homo transgressivus, making acts of expanding the
boundaries of his knowledge, becomes independent
of the whims of public opinion, the requirements
posed by his immediate environment, the instruc-
tions of the intellectual and administrative elite
(Kozielecki 2001, p. 156). The question which there-
fore arises is whether a transgressive man is guided
only by individualism, the desire to meet his own
needs (especially related to the strengthening of self-
esteem, that is strengthening own ego), where he be-
comes himself his own rudder and the ship or the
spiritual values, such as dignity, responsibility, au-
tonomy (freedom) help him to expand to the world?
Are, therefore, the higher order values the founda-
tion? Do the transgressive acts derive primarily from
permanent efforts to confirm and increase self-es-
teem, or from such values as solidarity and dedica-
tion, friendship and brotherhood, help and emotional
ties, the struggle with suffering and exploitation?

The rich literature on transgressive man is not en-
tirely clear, and does not always give a clear answer.
Kozielecki’s monograph On Dignity paints a picture
of man, whose activity is by no means a tool for

achieving selfish ends related, inter alia, with the
confirmation of self-esteem, but it comes from a
sense of solidarity and willingness to help others. To
be able to evolve, the man must be guided by the be-
lief in his own dignity. Without this faith a transgres-
sive man could not face adversity, would not be pre-
pared for failure and existential shocks. Hence, in or-
der to fight (to be resistant to stress that life brings),
he must be aware of his own dignity, in defense of
which the struggle inscribed into active participation
in the vortex of everyday life goes on. One could de-
fine this human dignity as a value dominant above
all goals. This value is important for the purpose of
sustainable development, as Leszek Gawor states
(Gawor, 2006, p. 95). Moreover, as an ideal it would
have separate position and would be common, even
fundamental, to the whole axiology of sustainability
development (Papuzinski, 2013, p. 10). At this point
Kozielecki’s approach would coincide with the axi-
ology of sustainable development. When there is a
lack of dignity, the processes of depersonalization
appear; a man according to the psychologist be-
comes a sad puppet, controlled by the external forces
which is no longer able to understand, and his life
becomes colorless, which leads to a loss of the sense
of existence. Depersonalization becomes visible also
in the phenomenon of loss of self-esteem and a loss
of self-will (May, 1978).
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Abstract

Multinational enterprises (MNES) are the leading entities in the process of global economic integration, whose
international expansion would be regulated and constrained by environmental issues. Drawing on theories of cor-
porate social responsibility, corporate environmental behavior and legitimacy, this paper establishes a grounded
process model that has both theoretical and practical significance. The model reveals that development of sustain-
able competitive advantage of MNEs is a gradual process that is dependent on the corporate environmental behav-
ior and the legitimation of their behaviors. Via a real in-depth case study of Badische Anilin-Soda-Fabrik (BASF),
one of the largest chemical companies in the world, the application and effectiveness of the proposed process
model are demonstrated. Also, implications of this model and future directions for both research and practice are
indicated.

Key words: multinational enterprises (MNES), corporate social responsibility; corporate environmental behavior,
corporate legitimacy, sustainable development

Streszczenie

Przedsigbiorstwa mi¢dzynarodowe stanowia wiodace podmioty w procesie globalnej integracji gospodarczej, kt6-
rych ekspansja migdzynarodowa powinna uwzglednia¢ regulacje i ograniczenia zwigzane z ochrona $rodowiska.
Niniejszy artykut, opierajac si¢ na teorii spotecznej odpowiedzialnoéci biznesu, jego wptywowi na srodowisko i
legalno$ci dziatania, przedstawia model istotny zaro6wno z poziomu teorii, jak i praktyki. Model ten pokazuje, ze
budowanie zrownowazonej przewagi konkurencyjnej przedsiebiorstw miedzynarodowych jest procesem stopnio-
wym, zaleznym od podejscia do srodowiska. Zastosowanie i skuteczno$¢ proponowanego modelu wykazano na
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przyktadzie jednego z najwigkszych zaktadéw chemicznych na $wiecie, ktorym jest Badische Anilin-Soda-Fabrik
(BASF). Zaproponowano takze przyszte kierunki badan, tak w kontekscie naukowym, jak i praktycznym.

Stowa kluczowe: przedsigbiorstwa miedzynarodowe, spoleczna odpowiedzialno$¢ biznesu, wptyw biznesu na

srodowisko, legalno$¢ biznesu, rozwdj zrownowazony

1. Introduction

Global issues, such as climate change, global warm-
ing, poverty and biodiversity loss, increasingly im-
pact our daily life. Nowadays environmental protec-
tion is a critical issue for firms throughout the world
in the continuous pursuit of sustainable development
in a long run. Confronted with increasing constrains
of natural resources and the new situation of univer-
sal advocating low carbon economy, firms are re-
quired to comply with the global economic integra-
tion and sustainable development and to establish
unique firm-specific advantages (Kolk and Pinkse,
2008). Sustainable development has twofold mean-
ings. First, it applies to the firm level strategies. If a
firm can strives to keep superior long-run business
performance in the fierce marketplace with inimita-
ble, durable and non-substitutable organization
structure, strategies of the firm is sustainable (Oliver,
1997; Teece, 2007). On the worldwide level, sustain-
able development is equal to World Commission on
Environment and Development’s (WCED) defini-
tion, i.e., development that meets the needs of the
present without compromising the abilities of future
generations to meet their own needs (WCED, 1987).
The objective of sustainable development is to im-
prove the quality of life of ourselves and our off-
spring on a global scale (Wotczek, 2014).

Firms are required urgently to contribute to a sustain-
able development both on the firm and worldwide
level, which applies most notably to multinational
enterprises (MNES), given their global production,
resources exploitation, sophisticated technologies
and thus their global influences to the world (Kolk
and van Tulder, 2010). MNEs should respond to
pressures for global integration and local responsive-
ness with respect to corporate social responsibility
(CSR) issues, especially environmental issues in or-
der to obtain local legitimacy in their internationali-
zation process, which combines the global and local
resources and capabilities for development. Environ-
mental regulations from both home and host coun-
tries as well as consumers’ demand, require MNEs
to take appropriate response to environmental issues.
MNEs are expected to not only take advantage of the
local resources and opportunities, but also take the
position of leading the world technological develop-
ment by exporting to or spilling their technology
ownership advantage over local firms to help in en-
hancing the local companies’ capabilities in clear
technologies. In order to manage the legitimacy in
the host market while achieving better consequences
of financial benefits and sustainable competitive ad-
vantage, alternative behaviors should be considered.

Although there is no consensus on the relationship
between MNEs’ expansion and the increasing envi-
ronmental pollution, it is widely accepted that taking
corporate social responsibility, including environ-
mental responsibility, will help in keep corporate
reputation, and support the sustainable development
in the long run. Therefore, it is critical to identify the
mechanism underlying the MNEs’ environmental
strategies and their sustainable development. The
objective of this study is to build a general model of
how to build sustainable competitive advantage in
host countries through legitimacy for MNEs. Our re-
search questions are why we need to pay special at-
tention to the MNEs’ social responsibility and how
MNEs can establish its sustainable competitive ad-
vantage through taking CSR and obtaining legiti-
macy.

In this paper, we argue that as the leaders in the
global economic integration process, MNEs are ex-
pected to take the most important role of leading the
technological development of clear production, en-
ergy conservation and emission reduction and green
management in the worldwide. Further, we argue
that both home and host countries’ environmental
regulations and stakeholders’ pressure as well as the
chief executive officers” (CEQO) personal belief
would have enduring effects on MNEs’ environmen-
tal behaviors. Through the positive effect on the
firms’ legitimacy, MNEs are more likely to build up
their sustainable competitive advantage over the
long term. In other words, the MNEs, which focus
on the firms’ strategic coevolution with natural envi-
ronment and expressing their commitment to natural
environment, will be considered more legitimate
than those only focusing on financial benefits. Thus,
the sustainable competitive advantage would be es-
tablished consequentially.

The rest of this paper is organized as follows. Section
2 gives a brief review about the MNEs and the obli-
gations of taking CSR in the global environments.
The basic concepts of corporate environmental be-
haviors and its triple-dimensions as well as influenc-
ing factors are presented in section 3. The definition
of corporate legitimacy and its discriminative three
dimensions with typical examples of MNEs are rec-
ognized in section 4. In section 5, a process model of
building sustainable competitive advantage for
MNEs based on internal behavior and external legit-
imacy is developed. Finally, an illustrative case is
given in section six to show the effectiveness of the
proposed model and some conclusions and future re-
search directions are provided in section 7.
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2. MNEs’ corporate social responsibility

2.1 Why MNEs?

Critics assert that globalization of MNEs harms the
host countries as it allows re-location of polluting in-
dustries in host markets, especially emerging mar-
kets. on the contrary, it is also the case that globali-
zation of MNEs increase the self-regulation pres-
sures on firms in host countries with lower level of
environmental regulations via global ties (e.g.,
Christmann and Taylor, 2001) and technological
spillovers. Nevertheless, it is widely accepted that
MNEs and their products are the enduring important
sources for domestic firms to improve the efficiency
and competitiveness in the global markets (Chen and
Chung, 2014). Compared to traditional companies,
MNEs own more sophisticated technology of energy
conservation and emission reduction and environ-
mental management systems, whose strong innova-
tive capabilities can always distinguish them from
others. Due to their ownership advantage, as argued
in the Dunning’s ownership-location-internalization
(OLI) eclectic paradigm (Dunning, 2001), MNEs
can transfer their innovative capabilities from parent
companies to the foreign subsidiaries in the host
markets. Thus, they would be able to continue their
research and development activities and exploit their
parent company’s research and development (R&D)
capabilities and management technology.

There are three remarkable reasons why MNEs
should take certain environmental responsibilities in
a worldwide are as follows. First, MNEs usually
dominates the heavy pollution industries, such as
chemicals, petroleum, biopharmaceuticals and other
related manufacturing industries, which contaminate
the environments heavily. Second, MNEs are usually
involved in the institutionalization of international
environmental initiatives and standards, like 1SO
14001, and they are required to make greater com-
mitment in the compliance with these policies and
standards (e.g., Bansal and Hunter, 2003; Delmas,
2001). Finally, as the major actors in the process of
global economic integration, MNEs are required to
produce output of their key capabilities and also dif-
fuse their advanced environmental practices to their
production operations dispersed around the world, or
even to local firms in host markets with spillover ef-
fects (Rugman and Verbeke, 1998a; Tian, 2007; Wei
and Liu, 2006) in order to establish their sustainable
competitive advantage for global expansion.

2.2 MNEs’ corporate social responsibility

The consumers’ increasing demand for environmen-
tal protection will inevitably increase the pressure
for firms to corporate social responsibility (CSR) re-
garding to environmentally friendly production and
service. In the welfare economics perspective, CSR
is defined as the firm’s obligation to respond to the
externalities created by market action (Costa and
Menichini, 2013). MNEs’ CSR is highlighted to re-

flect the ever changing public attitudes about their
social obligations (Luo, 2006), as they are consid-
ered as playing a specific role given their global in-
fluence and activities both in home and host coun-
tries (Kolk and van Tulder, 2010).

However, MNEs can be social responsible and irre-
sponsible (Strike et al., 2006). There are two streams
regarding to the relationship between MNE’s inter-
national diversification and their social responsibil-
ity. Pessimists believe that MNEs are in the pursuit
of lax social and environmental standards in foreign
markets, especially in emerging markets (Low and
Yeats, 1992). Global diversification allows location
of polluting industries in countries with lower envi-
ronmental regulations (Christmann and Taylor,
2001). Optimists argue that MNEs would transfer
their best practice of clear production technology in
energy conservation and emission reduction and en-
vironmental management across geographic bound-
aries (Bansal and Roth, 2000; Christmann, 2004),
which helps in improving the local firms’ environ-
mental technology and management, as well as the
environmental standards.

MNEs can get sufficient accesses to resources and
markets via business expansion into foreign coun-
tries, including relatively lower cost labor, preferen-
tial policy from local government, and exploitation
of natural resources in the host markets. However,
values can be created only if MNEs’ goods, service
or their activities are able to provide extra benefits
and contribute to the quality of life, knowledge, and
safety of firm’s stakeholder (Haksever et al., 2004)
and the business returns from CSR depend heavily
on how stakeholders perceive the company CSR
commitment (Costa and Menichini, 2013).

It has been argued that MNEs have been pushed to-
ward higher levels of CSR due to global and institu-
tional pressures (Sharfman et al., 2004). Many re-
searchers focus on the impacts of MNEs on the nat-
ural environment, as a lot of MNEs dominate pollu-
tion-intensive industries and they seek for the off-
shore pollution havens which generate significant
cost-related benefits (Rugman and Verbeke, 1998b).
MNESs’ environmental responsibilities are related to
various factors, including host-county government
regulations, peer monitoring, media attention and lo-
cal consumers’ preferences for environmentally
friendly products.

3. Corporate environmental behavior and the in-
fluencing factors

3.1 Definition of corporate environmental behavior
Environmental behaviors apply to individual and
corporate level separately. Yet, there is no consensus
of the definition of corporate environmental behav-
ior. For example, Sarkar (2008) defined corporate
environmental behavior as the set of strategies de-
ployed by a firm to manage its business-environment
interface, whether as a response to external pres-
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sures or as a proactive measure to mitigate its envi-
ronmental impact. Pro-environmental behavior re-
fers to behavior that harms the environment as little
as possible, or even benefits the environment (Steg
and Vlek, 2009, p. 309). The pro-environmental be-
havior of the individual level includes behaviors of
segregating waste, buying health food, avoiding buy-
ing certain products, reducing exhaust gas emission,
saving energy and water (Rydzewski, 2013, p. 130).
Bansal (2005) defined corporate environmental
management as an effort by firms to reduce the size
of their ecological footprint. Among these previous
literature, similar concepts like corporate environ-
mental management, corporate environmental be-
havior, pro-environmental behavior or corporate
green behavior appear to be the similar connotation.
Therefore, in this paper, we adopt all these related
concepts for corporate environmental behavior
(CEB) and we will focus on the corporate level en-
vironmental behavior.

3.2 The triple-dimensions of CEB

There are various taxonomies developed to describe
corporate environmental management, from the
most reactive postures to the most proactive ones
(Aragon-Correa, 1998). Similarly, CEB can be di-
vided into different dimensions according to the
firms’ responsiveness. Aragon-Correa and Sharma
(2003) and Moon (2008) argued that CEB has two
distinguished responsive features, i.e., proactive or
reactive. From coercive to proactive responsiveness,
three dimensions of defensive, preventive and enthu-
siastic CEB are defined in Liu’s (2009) study on the
relationship between external environmental pres-
sure on firms and their environmental behavior of
321 sample firms in the Yangtze River Delta of
China.

In this study, we will follow Liu’s methods in defin-
ing the triple-dimensions of CEB (see Figure 1). De-
fensive CEB refers to behaviors of abiding the coer-
cive environmental regulations and policies. With-
out the external fines or penalties on environmental
pollutions, firms will not go beyond the economic
performance. Defensive CEB includes ignore envi-
ronmental requirements of suppliers, purchase envi-
ronmentally sensitive products, no special environ-
mental department, no cleaner production auditing,
waste disposal at a venture, or excessive use of nat-
ural resource.

Preventive CEB points to the firms’ behavior that
they seek to forecast the future environmental regu-
lations and conduct internal detection and evaluation
on their environmental effects in order to avoid en-
vironmental accidents. Preventive CEB can be ex-
hibited as purchase environmental-friendly raw ma-
terials, achieved 1SO 14000 authentication, estab-
lished environmental management system, reduce
emissions, meet environmental requirements of its
suppliers, and recycle its byproduct.

Enthusiastic CEB suggests a strong linkage between
the environmental protection and corporate compet-
itive advantage. The firms taking enthusiastic CEB
are in sake of ecological responsibility and will first
adopt clear production technology and promote the
philosophy of energy conservation and emission re-
duction in the industry. Enthusiastic CEB can be pri-
ority purchase environmental-friendly raw materials,
provide environmental training to employees, have
environmental protection devotion, environmental
cooperation with its suppliers or conduct resource-
saving technical innovations.

Defensive CEB

Corporate Environmental Behavior
(CEB) Preventive CEB

Enthusiastic CEB

Figure 1. Triple-dimensions of cor-
porate environmental behavior

3.3 Influencing factors of CEB

There are various factors influencing the firms’ will-
ingness to participate environmental programs vol-
untarily and driving the firms to take environmental
behaviors. We classify the factors into external and
internal (Claver et al., 2007). External drivers in-
clude environmental regulations and stakeholders’
demands (we focus on the immediate consumers’ de-
mands) and internal factors include corporate strat-
egy and CEQO’s personal belief (see Figure 2).

External Drivers

Environmental Regulation |

Consumers’ Demands |

Behavior

Corporate Environmental

Internal Drivers

Corporate Strategy |

CEQs’ Personal Belief |

Figure 2. A preliminary model of influencing factors of
CEB

External environmental regulations and corporate
stakeholders’ demands would affect the company’s
certain routine operations via formal norms and in-
formal pressure. As the companies run in the real
world with constant changing of customer needs,
technologies and processes, a dynamic view of ex-
ternal factors should be adopted. It is suggested that
properly designed environmental regulations can
trigger innovative solutions to environmental issues
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(e.g., Delmas et al., 2007; Lee et al., 2014; Porter and
van der Linde, 1995) and unique organizational ca-
pabilities (Sharma and Vredenburg, 1998). For ex-
ample, in order to comply with new regulations to
reduce solvent emissions by 90 percent, 3M Corpo-
ration was forced to find a way to avoid the use of
solvents altogether by coating products with safer,
water-based solutions, and thus benefited in produc-
tion efficiency (Porter and van der Linde, 1995;
Shrivastava, 1995a).

Internal drivers of CEB are always related to the or-
ganizational and the managers’ features. Some or-
ganizations are born to be environmentally responsi-
ble firms because of the founders’ personal belief.
This kind of firms can be called ethically motived
firms (Bansal and Roth, 2000). The founders’ and
top management teams’ beliefs and corporate values
are the key instruments in driving the firms to take
appropriate corporate environmental behaviors.
Bansal (2005) pointed out that institutional theory is
related to corporate sustainable development for
three reasons. Firstly, an organization’s commitment
to sustainable development is judged on personal be-
lief and value system, which impact the public’s de-
gree of acceptance and perception of legitimacy of
the organization (Bansal and Roth, 2000). Secondly,
participants of differentiate views of sustainable de-
velopment will build norms and common beliefs. Fi-
nally, the components of sustainable development
are institutionalized in the process of regulation and
internationalization. MNEs are more likely to man-
agement their environmental strategies and CSRs ac-
cording to the institutional pressures rather than a
strategic logic (Husted and Allen, 2006).

Among the previous literature on the sustainable de-
velopment and competitive advantage, most of them
either only take internal resources into consideration,
or merely take institutional factors into account
(Bansal, 2005; Oliver, 1997). There is a lacking of
literature integrating both . Therefore, in the next sec-
tion, we draw on the institutional theory, i.e., legiti-
macy, to argue about the formulation mechanism of
MNESs’ sustainable competitive advantage on the ba-
sis of their environmental strategies and correspond-
ing environmental behaviors.

4. Legitimacy

4.1 Definition and dimensions of legitimacy

Past decades have witnessed increased interest in in-
stitutions (Kolk and van Tulder, 2010), such as an
institution-based view of international business (I1B)
strategy (Peng et al., 2008), and the co-evolution of
MNEs and the institutional environment (Cantwell
et al., 2010). Institutional theory emphasizes the so-
cial environment where firms operate. A central con-
cept in institutional theory is legitimacy (Peng and
Beamish, 2007). From the perspective of institu-

tional theory, legitimacy is the organization’s ap-
proach of obtaining and maintaining resources (Oli-
ver, 1991), which is the objective behind the congru-
ence of organizational and stakeholders’ expecta-
tions (DiMaggio and Powell, 1983; Meyer and Ro-
wan, 1977; Suchman, 1995).

There is no consensus about the definition of legiti-
macy in the academia. It is described by Dowling
and Pfeffer as a condition or status which exists
when an entity’s value system is congruent with the
value system of a larger social system of which the
entity is a part (Dowling and Pfeffer, 1975, p. 122),
where it highlights the cultural conformity between
the organizations and social values. Kaplan and
Ruland (1991) assigned legitimacy as a process of
obtaining recognition of the community. Aldrich and
Fiol (1994) argued about two types of legitimacy,
i.e., cognitive and sociopolitical legitimacy con-
fronted by entrepreneurs in emerging industries.

In this paper, we adopt the most acceptable defini-
tion of legitimacy proposed by Suchman (1995). It is
defined as a generalized perception or assumption
that the actions of an entity are desirable, proper, or
appropriate within some socially constructed system
of norms, values, beliefs, and definitions (Suchman,
1995, p. 574).

4.2 Dimensions of legitimacy and MNEs

In Suchman’s (1995) study, three types of legitimacy
are recognized: pragmatic legitimacy, moral legiti-
macy, and cognitive legitimacy with a generalized
assumption of this definition. In this section, we will
dilate on the signification of three dimensions of le-
gitimacy and provide examples of MNEs.
Pragmatic legitimacy points to the self-interested
calculations of the most immediate audiences’ pref-
erences. Organizational activities affect the interest
of the audiences, their choices and thus the organiza-
tional financial benefits. There exists exchange rela-
tionship between the organization and audiences. No
matter the products or service is good or bad to the
environment, audiences would provide support to
MNEs as long as they are paid back with interest of
themselves. MNEs are perceived as legitimate when
the audiences’ self-interests are satisfied via any
kind of approach of MNEs. For example, in early
1990s, OJI Paper Co., Ltd, a Japanese papermaking
company, entered Chinese markets and set up its
own subsidiaries for manufacturing. At that time, the
environmental pollution issue was not serious
enough to get attention from the host governments,
which emphasized economic development over eve-
rything. OJI’s entrance enhanced the local produc-
tion and GDP, and provided employment opportuni-
ties to the native labors, thus it was conferred prag-
matic legitimacy and paid with great financial reve-
nue without clear technologies being considered.
Moral legitimacy results from the audiences’ norma-
tive evaluation or judgment of whether the company
does a right thing in the local markets. Audiences’
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evaluations of the consequences, procedures, struc-
tures and leaders’ charisma comprise the four sub-
dimensions of moral legitimacy (Suchman, 1995). In
this regard, local consumers start to concern about
the normative contributions of the firms and the
firms’ routine procedures are always criticized on
their impacts to the environment. At the initial stage,
MNESs’ products are popular with the local custom-
ers, owing to their country of origin (Bilkey and Nes,
1982), which has a considerable influence on the
quality perceptions of the technology or products
(e.g., Ramachandran and Pant, 2010). However, with
increasing consciousness of their own health and
surrounding environment quality, local customers
become nitpicking and tend to prefer green products
and service that are friendly to the environment, not
just so-called foreign goods. For example, British
Petroleum (BP), a global MNE, makes clear the or-
ganization’s responsibility to detect and respond ef-
fectively to local needs and its compliance with the
local law and regulations: We will respect the law in
the countries and communities in which we operate.
This will include competition and antitrust laws and
the Foreign and Corrupt Practices Act. Where the
law is unclear or conflicting, we will take expert ad-
vice and always seek to act in accordance with these
communities (Logsdon and Wood, 2005, p. 61).
Cognitive legitimacy is based on the audiences’ cog-
nition about the firms’ behavior, with positive, neg-
ative or no evaluation, which is based on comprehen-
sibility and taken-for-grantedness. Cognitive legiti-
macy suggests the coherence between organizational
behavior of the firms with social culture and value
system. Bansal and Roth (2000) argued that compa-
nies should not only comply with formal environ-
mental regulations, but also with informal environ-
mental regulations, like cultural regulations. For ex-
ample, Dupont Corporation has always been consid-
ered as the leader of chemical industry by the local
governments and environmental protection organi-
zations in China. Its cognitive legitimacy lies in that
it always incorporates the social culture and prefer-
ences into its strategies to formulate the industrial
standards.

Actually, pragmatic, moral and cognitive legitimacy
are not independent from each other but co-exist for
most of the companies in real life. For a firms mov-
ing from pragmatic legitimacy to moral to cognitive
legitimacy, it becomes more and more difficult to at-
tain and maintain, and in return it’s not easy for oth-
ers to imitate (Suchman, 1995). Once cognitive le-
gitimacy is obtained, the company is building up its
unique core competence and competitive advantage
(Prahalad and Hamel, 1990).

MNESs’ worldwide operations are not only strategic
but also institutional. By distinguishing global from
local CSR, Husted and Allen (2006) suggested that
MNEs are affected by institutional pressures for in-
tegration and responsiveness from their immediate

stakeholders to conduct their decision-making pro-
cess with respect to CSR. Legitimacy arising from
institutional theory provides a fresh perspective and
insights into the MNEs’ building sustainable com-
petitive advantage.

Customers perceive MNEs with legitimate organiza-
tional behaviors as more worthy, meaningful, pre-
dictable and more trustworthy (Suchman, 1995), and
in a long run, they would like to pay more for the
responsible products and service, which are expected
to be the standardized ones in the markets. Custom-
ers would prefer the certain product or service of this
kind of legitimate MNEs, or even only buy the prod-
uct or services designed in this way. Therefore,
MNEs achieve their cognitive legitimacy among the
customers, which is taken-for-granted, i.e., they are
supposed to be the common standard.

5. A process model of sustainable development for
MNEs

Traditional resource-based view (RBV) theory sees
a corporate as a bundle of resources and capabilities
(Barney, 1991; Fahy, 2002; Wernerfelt, 1984), but
overlooks the capabilities required by the ever
changing environment (Eisenhardt and Martin,
2000; Oliver, 1997; Teece et al., 1997). Firms cannot
always expect rent-seeking by merely owning and
controlling resources in the host markets. Dynamic
capabilities approach is an extension of the RBV the-
ory to explain how a firm can develop their distinc-
tive capabilities to adapt to and even capitalize on the
changing environment (Montealegre, 2002; Teece et
al., 1997). MNEs should look at the impact of their
business on the environment, societies and the econ-
omies where they operate. Host country environment
constrains but also provides with opportunities for
further development.

In this way, dynamic perspective suggests a sequen-
tial approach for establishing a process model of
building up the sustainable competitive advantage.
In this section, we propose a grounded process
model of how MNEs establish their sustainable com-
petitive advantage via legitimacy in the host coun-
tries. The process model can be divided into four
phases, starting from the corporate strategy making,
then focusing on implementing the strategy, institu-
tionalizing the strategy, and finally obtaining their
consequences of building sustainable competitive
advantage as well as financial benefits (see Figure
3).

One thing should be noted that corporate environ-
mental behaviors and the corporate legitimacy are
changing over time to keep coherent with the host
country surroundings. Therefore, flexible and dy-
namic resources and capabilities are premise and
foundation during the whole process of achieving le-
gitimacy and sustainable competitive advantage sub-
sequently.
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Time
Phasel: Phase 2: Phase 3:
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Strategy * Preventive * Moral Competitive
Direction » Cognitive « Cognitive Advantage
Host Country Environment
/ Corporate Resources and Capabilities /

Figure 3. Process model of building sustainable competitive advantage for MNEs

5.1 Phase 1: Establishing the corporate strategy di-
rection

MNEs expand their business all over the world with
certain corporate objectives. Three basic types of
motivation for ecological responsiveness are recog-
nized, i.e., competitiveness, legitimation and ecolog-
ical responsibility (Bansal and Roth, 2000). No mat-
ter for economic opportunities or just CEO’s per-
sonal belief, corporate strategy direction is set first
before any behavior or action could be taken further.

5.2 Phase 2: Implement the strategy

Given the corporate strategy direction, MNEs should
implement the corporate strategy in this stage, taking
defensive, preventive or cognitive environmental be-
haviors according to the strategy. Take 1SO 14001
authentication for example, Delmas (2001) sug-
gested that a firm’s external stakeholders’ involve-
ment into the process of 1SO 14001 standard will
help in establishing a valuable organization capabil-
ity. Moreover, 1SO 14001 certification can be the
best way of pursuing competitive advantage (Orsato,
2006), as it signals to the stakeholders of the organi-
zation’s change in strategic positioning (Bansal and
Hunter, 2003). It is found that firms of early adoption
of 1ISO 14001 would have considerable environmen-
tal legitimacy (Bansal and Hunter, 2003).

5.3 Phase 3: Institutionalize the strategy

In this stage, on the basis of corporate environmental
behaviors, the firms can obtain their pragmatic,
moral, cognitive legitimacy or total. From the per-
spective of easiness of obtaining and maintaining,
pragmatic legitimacy is considered the easiest to ob-
tain and maintain, following moral and finally cog-
nitive legitimacy, which is the most difficult level to
obtain. MNEs satisfying the local market demands
and preferences can own pragmatic legitimacy,
whereas, it’s not the case for moral and cognitive le-
gitimacy as these two dimensions are more related to

cultural issues and local backgrounds (Suchman,
1995). For example, a firm obtains cognitive legiti-
macy as it is deeply familiar to and is accepted by the
public audiences. Its product or service is the first
thought of public audiences. However, this firm does
not necessarily obtain moral legitimacy at the same
time probably because the product or service it pro-
vides is not suitable for juveniles, such as alcohol.
There are twofold benefits of achieve legitimacy for
MNEs, i.e., strategic and institutional. Strategic le-
gitimacy helps MNEs mobilize resources to garner
societal support and hence increase the financial
benefits. On the basis of strategic legitimacy, MNEs
are supposed to be institutionally legitimate as their
ownership advantage in environmental technology
and management systems should be diffused beyond
their own boundaries to the local firms in the host
markets for maintaining social sustainable develop-
ment. As the leading actors in the process of global
economic integration, MNEs are the most financially
beneficial owners and the contributors at the same
time due to their ownership advantage according to
Dunning’s OLI paradigm. Institutionally legitimacy
generates responsible sense of environmental pres-
sure to take appropriate environmental behaviors.
Their practices are more likely to become the first
standard of the industry.

5.4 Phase 4: Consequences

Organizations that appear desirable, proper, or ap-
propriate are most likely to be supplied with re-
sources. Bansal and Clelland (2004) argued that en-
vironmentally legitimate firms are confronted with
less risk in the stock market than illegitimate firms.
When the firms’ performance with respect to the nat-
ural environment conforms to the stakeholder’s ex-
pectations, the firms would earn environmental legit-
imacy. In this stage, legitimacy can help MNEs to
earn a license to operate appropriately (Parsons et
al., 2014) in host markets. Thus, sustainable compet-
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itive advantage in terms of enduring financial reve-
nue, technological innovation, new products and ser-
vices with local customers’ demands incorporated is
well established. MNES benefit from ecological effi-
ciencies by reducing cost of waste disposal, captur-
ing the emerging green markets with first-mover ad-
vantage and improving the social image via better le-
gitimacy obtained from the community (Shrivastava,
1995b).

Nonetheless, it does not mean that MNES can rest on
the final sustainable competitive advantage. The pro-
cess would evolve to the next cycle of the compa-
nies, starting with establish a new corporate strategy
and directions for future implementation in the ever
changing host environments. What’s more, the com-
panies’ strategies and level of legitimacy keep
changing over time due to their involvement in envi-
ronmental protection. With the dynamic evolution in
local regulations, customers’ preference and even
technologies change, the sustainable competitive ad-
vantage of MNEs would not keep constant perma-
nently. Then the process will evolve into a new cycle
of achieving new sustainable competitive advantage.
In the initial stage of expansion, consumers might be
just curious about the new products or services pro-
vided by MNEs, which they have not encountered in
the home country. With their consciousness changes,
they are not happy with what they have already ex-
perienced, thus they desire for higher level of envi-
ronmental responsibility for the MNEs.

6. Empirical case study

6.1 Overview of BASF

Given MNEs’ global influences to the world and
their dominate positions in the heavy industry, in this
section, we will apply the proposed process model in
previous part to the case of Badische Anilin-Soda-
Fabrik (BASF), a Germany chemical company
founded in 1865. Specifically, we focus on the evo-
lution of the sustainable competitive advantages en-
joyed by BASF in relation to corporate legitimacy,
which was obtained via appropriate corporate envi-
ronmental strategies and behaviors in China. China
is the leading emerging economy, which desires for
clear technology and mature green management
practice spillover from MNEs of high sophisticated
technologies. Moreover, Chinese government en-
deavors great effort in improving environmental
quality and exerts strong regulations on industrial
pollutions. In the context of China, BASF is con-
fronted by both of home and host environmental con-
strains.

The information for this case study is all from com-
pany annual reports and documents, published de-
scriptions of its environmental technologies, man-
agement system and programs, and any related
things available from the company website. It should
be pointed out that despite of the positive description

of BASF in this proposed process model, the com-
pany is by no means perfect on all environmental is-
sues (Shrivastava, 1995a). Along with each stage
production process, environmental burdens are cer-
tainly generated. Moreover, as the data sources are
nearly all from the company’s self-descriptions, we
cannot guarantee the materials without bias due to
self-evaluation problems. Yet, BASF is leading the
environmental technologies and even visions in the
domain of chemistry and other related and it has
achieved competitive advantage in some degree.
BASF is the largest investing company of chemical
industry in Greater China district. The cooperation
between BASF and China should data back to the
year of 1885, when BASF mainly sold textile dye in
the cotton market. In the year of 2013, BASF had
sales revenue amounting to EUR 74 billion and it
had 112, 206 employees all over the world, among
which the Greater China market contributed by EUR
5.48 billion and 7, 606 employees. Table 1 shows a
5-year summary of BASF’s financial data.

Table 1. BASF’s 5-year financial performance @

Year Sales EBIT No. of R&D | EPS
Em-
ployees
2013 | 73.973 | 7.273 | 112,206 | 1.835 | 5.27
2012 | 78.729 | 8.976 | 113,262 | 1.732 | 5.31
2011 | 73.497 | 8.586 | 111,411 | 1.605 | 6.74
2010 | 63.873 | 7.761 | 109,140 | 1.492 | 4.96
2009 | 50.693 | 3.677 | 104,779 | 1.398 | 1.54
2 Sales, EBIT and R&D in billions of Euros; EBIT refers
to earnings before interest and taxes; EPS refers to earn-
ings per share in Euros.

6.2 BASF’s CSR programs and CEBs

As a globally operating company, BASF is always
confronted by different legal systems and cultural
conditions in different host countries, which requires
it to continuously comply with the local and global
environmental regulations and norms. BASF’s stra-
tegic rules include leading the sustainable develop-
ment solutions. It is stated explicitly in its annual re-
ports that the fundamental requirement for the BASF
organizational activities are in the sense of sustain-
able development. In Dr. Kurt Bock’s view, the
Chairman of the Board of Executive Directors
BASF, sustainability means aligning economic suc-
cess with environmental and social responsibility.
This will ensure our long-term business success.
BASF has a wide range of product portfolio, consist-
ing of chemicals, functional materials and solution,
agricultural solutions and oil and gas, etc. It invests
heavily in R&D in environmental protection and
clear production technologies. Investment in envi-
ronmental protection is 325 million Euros and 268
million Euros in 2013 and 2012 separately. In the
product diversification and environmental changes,
continuous innovation development and adoption of
new technologies are ongoing. R&D expenditure in
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innovation in the past 5 years increased from 1.398
billion Euros to 1.835 billion Euros, with an average
increase rate of 7.04 percent.

Compliance with all legislation to protect human be-
ings and the environment is one of the company’s
basic obligations for both legal and ethical reasons.
This applies to BASF products as well as to its pro-
cesses. It declares that waste must be disposed of in
accordance with legal requirements. It is clear in one
of their behavior code that all applicable laws and
regulations on environmental protection or plant
and industrial safety must be fully complied with.
The philosophy of BASF operation is to create
chemistry for a sustainable future. BASF insists that
economic considerations do not take priority over
safety and health issues and environmental protec-
tion. The company produces products that are safe to
manufacture, use, recycle or dispose in order to min-
imize the impact on humankind and the environment
during production, storage, transportation, sale, use
and disposal of'its products. What’s more, BASF en-
courages its employees to hold a high level of aware-
ness of safety, health and environmental issues and
strive for continuous improvement through agreed-
upon objectives. In this way, each employee shares
in the responsibility to protect human beings and the
environment in his or her area of work.

In 2006, BASF was the first one of China Business
Council for Sustainable Development to initiate a
1+3 CSR program, which is comprised of one initi-
ator together with three other actors — supplier, cus-
tomer and logistic service provider. With the increas-
ing environmental pressure, the firm has begun to
consider an environmental issues and the measure-
ment of their suppliers’ environmental performance
(Humphreys et al., 2003). This program aims to pass
on the best practice of CSR through the supply chain
and drive the sustainable development of the whole
supply chain. The snow-ball effect of this 1+3 CSR
program enables the diffusion among and participa-
tion of over 130 companies in China, and being listed
in the United Nations Global Compact Yearbook in
the year of 2007 and 2009 separately, which is
shared as the best CSR practice case. Moreover,
BASF was the first industrial company in the world-
wide to appoint its Chief Climate Protection Officer,
and the first one who release its carbon footprint re-
port in 2008. It is said that reporting of any environ-
mental, health, or safety related problems is the re-
sponsibility of every employee and it is also in the
interest of the company.

Green supply chain management is a good extension
to the supply chain, which indicates the internal and
external organization environmental management
practices through the supply chain (Lee et al., 2014).
In 2012, BASF co-sponsored a chemical industrial
sustainable supply chain proposal — Together for
Sustainability, with another 5 international leading
chemical companies, intending to imply green sup-

ply chain management and standardize the self-eval-
uation and self-audit process of the global chemical
industry. The company supports the efforts of its
customers and suppliers in the safe and environmen-
tally sound handling of the products that they receive
from BASF and those products that BASF receive
from them.

6.3 BASF'’s legitimacy and sustainable competitive
advantage

One of BASF’s vision is We strive for sustainable
development. With the practices of environmental
protection, management and innovation, BASF has
been included in the list of the Dow Jones Sustaina-
bility Indexes (DJSI) for the 13th consecutive year in
2013, and has also been listed in Carbon Disclosure
Program (CDP) Leader Index Global 500 for 9 times
in succession. As in previous years, BASF leads the
CDP Leader Index in the materials field. Finally,
BASF obtains its sustainable competitive advantage
in various aspects in terms of balances (see Fig. 4).

7. Discussion and conclusions

In conclusion, this article has proposed that the sus-
tainable competitive advantage of MNEs is not
simply a function of economic rent-seeking actions
in the host markets, but depends more on the social
responsibility strategies, which should be justified
by external stakeholders in the form of legitimacy.
In support of this premise, this article has combined
both internal corporate behavior and external legiti-
macy perspective to develop a process model of
building sustainable competitive advantage for
MNEs. A key implication of this paper is that MNEs
can mobilize internal behavior and external institu-
tional legitimacy for long-run sustainable competi-
tive advantage. Future research can examine both
potential effects of internal and external factors on
the sustainable competitive advantage.

Nowadays, MNEs are facing unprecedented press-
ing threats in doing business in worldwide with in-
creasingly prominent resources constrains and envi-
ronmental issues. They start to realize the need to
balance economic and environmental performance
(Lee etal., 2014). In this paper, we argue that MNEs
should be able to take the social responsibility of
leading the initiatives of sustainable development of
host markets, owing to their ownership advantage of
technology and management suggested in OLI para-
digm. Further, in the process model proposed, we ar-
gue that through taking appropriate CEBs and then
obtaining corresponding legitimacy, MNEs would
establish their sustainable competitive advantage
with financial benefits and technological spillover to
local firms, which is more likely to be accepted as
the industrial common standard. Via an in-depth case
study of BASF in China, we find supports for the
process model.
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Figure 4. BASF’s process of building sustainable competitive advantage

Fully successful implementation of MNEs’ strate-
gies are dependent on the resources, capabilities,
consumers’ demands and the overall societal prefer-
ences and evaluation or cognition. CSR represents a
strategic opportunity as well as a set of obligations
(Kolk and van Tulder, 2010) and MNEs are sug-
gested to take advantage of their existing technology
and management systems and explore new market
strategies focusing on environmental protection.
Other than meeting customers’ demands, it is preva-
lent to create customers’ demands via environmental
strategy in the global process of achieving sustaina-
ble development.

This study contributes to the literature in threefold.
First, it points to the important role that MNEs take
in sustainable development due to their ownership
advantage as suggested by the classical OLI para-
digm. With disperse locations of their operations,
MNEs have effects on the environmental issues both
at home and abroad. The global nature of the envi-
ronmental issue requires the MNEs take global CSR
and local CSR into account (Husted and Allen,
2006). Second, building on the CEB conception, we
define CEB into three dimensions, which shed light
on the specific features of various motivations be-
hind the CEB. Finally, legitimacy acts like a license
to operate in host countries. In the MNEs’ environ-
mental campaign, strategic theory and institutional
theory are combined together to provide insights into
the formulation mechanism of MNEs’ sustainable
development and competitive advantage in the host
countries.

We point to the generalization of the effects of
MNESs’ environmental behaviors on the legitimacy
and finally the sustainable competitive advantage.
Legitimacy is taken as mediation between corporate
strategy and consequences in the process model,
which can be assessed with empirical data in the fu-
ture research agenda. Although we believe that our

conclusions can be generalized to other different
types of organizations and various situations, future
research can have a further exploration in different
conditions. Empirical tests can also be conducted for
the generalization and application of the proposed
process model to other types of firms and situations
in the future.
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Abstract

The development of organic food market constitutes an element of a far more complex phenomenon of ecological
consumption and reinforcement of a new paradigm called green marketing.

Sustainable development strategies in the agri-food industry vary widely, ranging from mainstream agriculture
becoming more ecological through the development of local production and consumption networks, organic farm-
ing to fair trade. We observe a dynamic growth in the value of organic food market in developed economies. From
2004 to 2012, the size of the European organic food market doubled. Further development of organic food market
depends, inter alia, on the structure of distribution channels and pricing level, long-term trends in the national
income growth and the development of ecological awareness of the society.

Key words : sustainable development, green marketing, ecological consumption, agri-food industry, organic food,
Europe

Streszczenie

Rozwoj rynku ekologicznych produktoéw zywnosciowych stanowi element znacznie bardziej ztozonego zjawiska
ekologizacji konsumpcji i umacniania si¢ nowego paradygmatu, zwanego zielonym marketingiem.

Strategie zrownowazonego rozwoju w branzy rolno-spozywczej moga przybiera¢ zréznicowang forme, poczawszy
od ekologizacji rolnictwa gldwnego nurtu poprzez rozwdj sieci lokalnej produkcji i konsumpc;ji, rolnictwo ekolo-
giczne, az po uczciwy handel. Obserwujemy dynamiczny wzrost wartosci rynku zywnosci ekologicznej w krajach
wysoko rozwinigtych. W latach 2004-2012 warto$¢ europejskiego rynku zywnosci ekologicznej si¢ podwoita.
Dalszy rozwdj rynku produktéw ekologicznych zalezy m.in. od struktury kanatow sprzedazy, wysokosci cen, dtu-
gofalowych trendow w zakresie wzrostu dochodow spoteczenstwa i wzrostu §wiadomosci ekologiczne;.

Stowa kluczowe : zrownowazony rozwoj, zielony marketing, ekologizacja konsumpcji, branza rolno-spozywcza,
zywnos¢ ekologiczna, Europa

Introduction
form the basis for our civilization existence. Tools

In spite of a growing interest in sustainable develop-
ment issues (Pawlowski, 2011), the implementation
of this concept faces multiple obstacles, though it is
stimulated by the processes of European integration
and the absorption of European Union funds (Bryla,
2013a; Bryla, 2012a; Bryta, 2007). One of positive
examples is the dynamic development of the organic
food market (Bryta, 2013b). Food and its production

used by man to sustain his existence affect the envi-
ronmental conditions which, in turn, determine the
production capacities and natural resource diversity.
The economic development of rural areas guarantees
professional stability of their inhabitants and deter-
mines environment protection investment decisions.
These aims may be achieved via, inter alia, rural
tourism and the production of healthy food.
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The sustainable development concept influences the
directions of marketing evolution (Zaremba-
Warnke, 2014). Contemporary marketing may be
oriented at the implementation of the sustainable de-
velopment concept thanks to the adoption of ecolog-
ical consumption paradigm both in relations to the
model of managing an enterprise, but also changing
values in consumer awareness and attitudes toward
shaping the so-called eco-consumers. We observe a
considerable rise in significance of certain types of
products in food marketing. This long-term trend, al-
beit at a variable level of development depending on
the market, applies to, inter alia, functional, health,
origin, traditional and organic/ecological products
(Domanski and Bryta, 2013; Rudawska, 2014). The
term ecological or organic reflects the product form,
but also may be treated as a brand, because it differ-
entiates the product on the market and fits the defi-
nition of a brand proposed by the American Market-
ing Association (Hall, 2008). The ecological charac-
ter of the product constitutes one of competitiveness
factors of a company offer, although it does not be-
long to the most important determinants of competi-
tiveness of Polish food products, at least from the
perspective of all producers. This factor was classi-
fied 17" on the domestic market and 12" in Polish
food exports (Bryta, 2012b). Nevertheless, it is an
important and systematically growing market seg-
ment in some product categories. For instance, we
observe a growing importance of the segment of or-
ganic yoghurts, which constitutes and element of of-
fer diversification (Domanski and Bryta, 2012).
This paper aims to present the new green marketing
paradigm and ecological consumption. Moreover,
we will mention sustainable development indicators
adjusted to the specificity of the agro-food industry.
Also the dynamic of growth in organic food market
worth will be shown. The last section deals with se-
lected statistical data on the organic food market in
Europe.

Green marketing and ecological consumption

The development of organic food market constitutes
an element of a far more complex phenomenon of
consumption ecologisation and replacement of con-
ventional marketing with a new paradigm — the so-
called green marketing — table 1 (Ottman, 2011, p.
46).

Ecological marketing (ecomarketing, green market-
ing, environmental marketing, sustainability market-
ing) constitutes a reaction of businesses to the grow-
ing ecological awareness of their customers, that is a
better understanding of our dependence on nature
and of the human impact on the environment
(Klimczyk-Bryk, 2000).

L In English, there is a term triple bottom line, which refers
to simultaneous meeting of economic, social, and ecologi-
cal objectives (it is recommended not to perform below
certain standards in each of these areas).

Table 1. The new paradigm of green marketing, source:

Ottman, 2011, p. 46

Elements Conventional Green
of the system marketing marketing
Consumers Consumers People with
with their life- their lives
styles
Products Fromcradleto | From cradle to
grave cradle
Products Services
Global supply Local supply
Standardisation | Regional adap-
tation
Marketing Benefits Values
Sales Education
One-way com- Building com-
munication munities
Paid advertising | Word-of-mouth
marketing
Company Mysterious Transparent
Reactive Proactive
Independent Interdependent,
and autonomic in Alliance with
stakeholders
Competitive Cooperative
Structured Holistic
Short-term ori- | Long-term ori-
entation entation
Profit maximi- | A bundle of ob-
sation jectives!

Ecological consumption concerns: purchasing and
consuming ecological products; a shift from ego-ra-
tionality to eco-rationality; economical, rational use
of consumption goods; a reduction of or resignation
from consuming products characterised by high in-
tensity of non-renewable mineral resources; select-
ing products that do not generate a big amount of
post-consumption waste; waste segregation and re-
use; deepening one’s knowledge in the field of pro-
tection of the natural environment; active participa-
tion of buyers in organizing cooperatives co-created
by consumers and farmers; and engagement in activ-
ities of pro-ecological movements. This new con-
sumer type has been named Homo ecologicus (Ma-
zurek-Lopacinska and Sobocinska, 2010). Eco-con-
sumers possess knowledge in the field of ecology,
modify their lifestyle, and buy ecological products,
which tend to be more expensive than conventional
ones (Lesniak, 2001, p. 87). A clear differentiation
of ecological products against competitive offerings
with comparable utilitarian and functional parame-
ters is crucial in green marketing. It can be achieved
with eco-labelling (Czubata, 2010, p. 126). We can
observe a growing role of sustainable marketing
communication, which enables to shape both con-
sumer attitudes and company image (Wilk, 2014).
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Table 2. The most important sustainable development indicators in the agri-food industry, source: (Fritz and Matopoulous,

2008)
Sustainable Goals Measurement criteria Indicators
development
dimension
Economic Economic growth Productivity Value added per employee, €
Investments in labour quali- | Trainings Number of hours of employee training
fications
Open and competitive econ- | Diversification and Share of big enterprises, %
omy industry structure
Change in consumption pat- | Reduction of transport | Dependence on imports, %
terns of imported goods
Social Urban distribution Traffic jams, noise, Number of kilometres necessary to supply all
accidents shops
Journey time Time on the roads
% of delayed supplies
Nutritional and health value | Labels Number of products with labels
Food safety Contaminations Number of incidents
Improvement of working Equality Employment of women, %
conditions Employment of ethnic minorities, %
Employment of the disabled, %
Work safety and hy- Accidents
giene
Employment size Average number of employees
Employment quality Average salary, €
Community Support for the com- Subsidies (e.g. to build a school)
munity
Economic ties with Local purchases and transactions, % value
the community share
Sales growth of local products, %
Fair trade Fair trade pro- Share of fair trade products in the assortment,
grammes %
Ecological Waste Packaging Amount of waste per basket of purchases
Recyclable waste in the basket
Air pollution Emissions Carbon dioxide emission
Steam emission
Water Water consumption Purchase of water for one’s own consumption
per enterprise, €
Energy Energy consumption Purchase of energy for one’s own consump-
tion per enterprise, €
Primary demand for energy, MJ/kg of the
product
Biodiversity Impact on biodiver- Share of local varieties of the product in total

sity

sales, %
Share of local varieties of the product in
crops, %

Food transport

Transport means and
tactics

Share of local purchases, %
Share of products in air freight, %
Share of direct supplies to retailers, %

Fill of vehicles

% of use of available capacity regarding
weight and volume

% of empty kilometres

Share of products transported in vehicles of
different size, weight and cooling capacity

Time use

Deviations from the plan
Driver performance management
Transport telematics

Engine parameters

Share of alternative fuels, %
Fuel consumption
Carbon dioxide emission
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The literature of the subject contains numerous at-
tempts to discern the profiles of ecological product
buyers (Witek, 2014). A survey among 41 923 peo-
ple in 30 countries of the world allowed to assess the
impact of selected socio-demographic variables on
the willingness to sacrifice for the sake of natural en-
vironment conservation. Education had the highest
impact, followed by professional status (employees,
students, and trainees have a higher propensity com-
pared to those who are unfit for work, the unem-
ployed, old age pensioners and housewives), politi-
cal orientation (leftist views correlate with a higher
propensity), age (older subjects are ready for bigger
sacrifice) and the place of residence (inhabitants of
large cities and suburbs declare a higher willing-
ness). International differentiation was noted as well.
The highest propensity to undertake pro-ecological
behaviour was declared by the Swiss, Koreans, and
Danes, while the lowest — by Latvians, Croats and
inhabitants of the Czech Republic (Rydzewski,
2013).

Sustainable development indicators in the agro-
food industry

According to A. Graczyk and K. Mazurek-
Lopacinska (2009), the development of ecological
product market in Europe is stimulated by the adop-
tion of the European Union sustainable development
strategy, the implementation of which depends on
cultural factors. Sustainable consumption indicators
include: localisation, reduction of the ecological
footprint, community building, acting in common
and the creation of new socio-economic institutions
(Seyfang, 2007). The determinants of sustainable
consumption development should be perceived from
the viewpoint of changes in attitudes, value hierar-
chies and lifestyles as well as cultural transformation
of the society (Mazurek-Lopacinska and Sobo-
cinska, 2014)

Fritz and Matopoulous (2008) classified the most
important sustainability indicators in the agro-food
industry within 3 fundamental dimensions of this
concept: economic, social and environmental (table
2). It is a holistic approach to phenomena taking
place in the whole market channel, starting from sup-
pliers, through processors, distributors, to consum-
ers.

Sustainable development strategies in the agri-food
industry may take various shapes, starting from
greening mainstream agriculture (lower use of pesti-
cides, herbicides and fertilisers) through the devel-
opment of local production and consumption net-
works, organic farming to fair trade (Tischner and
Kjeernes, 2010, p. 39).

Geographical Indications contribute to the sustaina-
ble development of rural areas, because: they help
producers get higher prices and guarantee safety and
quality for consumers; improve the redistribution of
value added in the supply chain; add value to the area

Table 3. Selected quality signs referring to sustainable de-
velopment in Germany and Italy, source: Banterle et al.,
2010

Sign Social Ecological
dimension dimension
MSC (Marine Protection of Protection of the
Stewardship ichtyological seas
Council) heritage Fish diversity
Friend of the FAO code of Impact on habi-
Sea conduct in the | tats
field of Fish diversity
sustainable Carbon dioxide
fishery emission (carbon
footprint)
Waste manage-
ment
Dolphin Safe Regulation of | Sea biodiversity
the method of
tuna fishing
Best Alliance Work Climate
conditions protection
Water
consumption
Carbon dioxide
emission
Rainforest Alli- | Nature Ecosystem
ance conservation preservation
Fair treatment | Water protection
Good working | Integrated crop
conditions management
Community Integrated waste
relations management
RSPO Social and hu- | Protection of
(Roundtable on | man capital tropical forests
Sustainable Local Biodiversity
Palm Oil) economy Saving water
Energy resources
RTRS (Round Legal compli- | Pollution mini-
Table on Re- ance misation
sponsible Soy) Appropriate Reduction of
work condi- greenhouse gases
tions Good agricul-
Appropriate tural practices
community Waste reduction
relations Integrated crop
management
UTZ Certified Harvest man- | Biodiversity
agement Protection of
Labour law water resources
Food and Carbon dioxide
agricultural emission
safety Integrated
Producer management of
income crop protection
chemicals
FAIRGLOBE Better prices More respect for
Fair working the environment
conditions
SAI (Sustaina- Lifestyle of Biodiversity
ble Agriculture | farmers Natural resources
Initiative) Community
relations
Agricultural
income
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of origin; lead to production growth, creation of new
jobs and they prevent the exodus of population from
rural areas; contribute to the protection of land-
scapes, traditional know-how and biodiversity (Wil-
liams, 2007, p. 10). Economic benefits stemming
from the use of Geographical Indications also in-
clude the stimulation of innovations and entrepre-
neurship and their use in marketing. The list of social
benefits may be supplemented with protection
against unfair competition, assurance of market
transparency for consumers and contribution to so-
cial cohesion. Within the ecological dimension, the
reduction of the distance between supply and de-
mand is crucial as well (Williams, 2007, p. 41-51).
Thus the use of European quality signs appealing to
the area of origin fits the concept of sustainable de-
velopment.

Banterle et al. (2010) identified 10 quality signs re-
ferring to sustainable development in Germany and
Italy (table 3).

Quality sign functions may be analysed from the per-
spective of particular stakeholder groups: producers
(competitiveness growth, image effects, strategic
considerations), consumers (information, ethics, loy-
alty, trust), authorities (care about economic interests
of consumers with the reduction of information
asymmetry, implementation of sustainable develop-
ment policies, trade policy instrument), and non-
governmental organisations (stimulating public dis-
cussion, opposition to consumerism) (Boer, 2003).
The adoption of quality signs is treated as a chance
to improve sales through offer differentiation, higher
responsibility and extending consumer choice. How-
ever, in reality, labelling may lead to an overload of
information in general and a shortage of independ-
ent, available and understandable information
(Horne, 2009). In the opinion of A. Stanciani (2008),
a lot of quality signs that are justified by the protec-
tion of consumer interests, aim to grant a group of
producers a rent stemming from their position and
institutional framework. Sometimes the signs serve
to ensure loyal competition among producers.

Growth in organic food market value

The world organic food market value was estimated
at 20 billion USD already in 2002 (Hughner et al.,
2007). It showed a very dynamic from the level of
10 billion USD in 1997 (Luczka-Bakuta, 2007, p.
76). In 2010, this value was estimated at 59.1 billion
USD (Henryks et al., 2013, p. 20-42). The dynamics
of growth was impressive. For example, in the UK,
the sales of such products increased from 100 million
GBP in 1994 to 605 million in 2000, the size of the
American market soared from 78 million USD in
1980 to approximately 6 billion in 2000. The average
annual growth of the market value in 1990s
amounted to as much as 24% (Hughner et al., 2007).
In 2006, organic food sales in the US reached 16.7
billion USD, which accounted for 3% of the entire

American food market (Adams and Salois, 2010). In
2003, the European organic food market constituted
a half of the world market (Luczka-Bakuta, 2007, p.
76). The area of organic crops in the European Union
increased by 7.4% annually from 2000 to 2008 to
reach 7.6 million ha cultivated by 197 thousand
farms. Organic products accounted for 1.9% of total
spending on food. In the period 2000-2009, the av-
erage annual growth in sales of organic food
amounted to 8.7% in Italy, 14% in Germany and
18.1% in France (Tavella and Hjortse, 2012). In
2003, in the European Union, the highest level of or-
ganic food spending per capita was observed in Den-
mark (51 EUR). Further positions were taken by:
Sweden (47 EUR), Finland (41 EUR), Austria (40
EUR) and Germany (38 EUR) (Luczka-Bakula,
2007, p. 78), while the share of organic products in
the food market ranged from 0.2% in Spain to 3% in
Denmark (Motowidlak, 2007, p. 171). The organic
food turnover in Germany increased from 3.9 billion
EUR in 2005 to 6.6 billion in 2011 (Hasselbach and
Roosen, 2013, p. 43-64). In 2010, the share of or-
ganic products in the German food market amounted
to 3.9% (Gottschalk and Leistner, 2013). The share
of organic products in the Danish food market grew
very quickly during the second half of the first dec-
ade of the 21% century — from below 4% in 2005 to
over 7% in 2009, though, naturally, is varied accord-
ing to the product category e.g. 35% milk and 0.8%
chicken (Smed et al., 2013). In 2006, the share of or-
ganic food in the particular product categories was
as follows on the Danish market: oatmeal (27.0%),
milk (24.7%), eggs (17.2%), carrots (16.2%), wheat
flour (10.7%), yoghurt (7.7%), coffee (4.1%), pota-
toes (3.2%), rye bread (3.0%), beef (2.4%) and pork
(0.7%) (Jergensen, 2010, p. 93). The share of or-
ganic products in the American food market
amounted to approximately 4% at the end of the first
decade of the 21% century, while it was roughly 1%
in Australia (Henryks et al., 2013, p. 20-42). In 2006,
the Czech market of organic food was worth 760
million CZK, which meant a 58% increase during
one year (!) (Dolezalova et al., 2009).

According to American studies, the market of or-
ganic products is internally diverse. One can distin-
guish more and less orthodox forms (deep organic
and organic lite). The matter is even more complex,
as many consumers consider local products to be a
more holistic and authentic substitute of organic
products. Some of them claim that food miles, rather
than organic labels, are an emanation of sustainabil-
ity. Table 4 compares these 3 categories of food
products. Interestingly the cited authors think that
formal rules of labelling and certification concern
the category of organic lite rather than deep organic
(Adams and Salois, 2010). It may stem from the
specificity of the American system of organic food
certification, which differs from European Union
regulations, as well as from the different model of
agriculture in the United States (based on very
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Table 4. A comparison of local and deep and lite organic products Source: (Adams and Salois, 2010)

Attributes Local products Deep organic products Organic lite products
Production methods, Any No pesticides and GMO, No pesticides and GMO
inputs very environmentally

friendly, biodynamic and

sustainable
Product types Big diversity, seasonality Big diversity, seasonality Traditional
Location Local, but defined broadly Local Anywhere (even in China)
Certification No formal standards None Rigorous standards
Labelling No rules at the federal level, | None USDA organic labels

often at the state level

Relationship with Close Close Distant
consumers
Production scale Small Small Typically very large
Market concentration None None Domination of big produc-

ers and retailers

Distribution channel

Short — direct sales

Short — direct sales

Long — includes wholesal-

on the environment agriculture, but at a lower

scale

length ers, transport companies,
warehousing etc.
Impact The same as in industrial Environmentally friendly Less pesticide pollution, but

otherwise the same as in in-
dustrial farms

Impact on the local com- Favourable
munity, farm workers, ani-

mal welfare etc.

Very favourable

The same as in industrial
agriculture

large farms) compared to small and medium agricul-
tural holdings in Europe. The development of the
market of local products could be accelerated by a
modification of public policies, for instance, a reduc-
tion of subsidies linked to market output size,
strengthening competition policy in distribution
channels, taxing mineral fuels (used in transport),
elimination of food dumping and a reform of agri-
cultural education (Halweil, 2002, p. 56).

The latest two decades brought about a tremendous
growth in demand for organic food in the United
Kingdom. This branch transformed from niche activ-
ity into one of the available mainstream options. The
surface of organic crops has been increasing dramat-
ically in that country — from 100 thousand ha in 1998
to 690 thousand in 2005. This production method is
in greater harmony with the natural environment and
local ecosystems. The second argument in favour of
consuming such food is care for one’s own health.
Moreover, benefits for economy and employment re-
sulting from organic agriculture development are
mentioned. However, in the middle of the first dec-
ade of the 21% century, as much as 56% of organic
food consumed in Great Britain originated from im-
ports. The main distribution channel was supermar-
kets, where % of the organic food was sold. Never-
theless, we may also observe a trend toward the de-
velopment of local distribution channels. The local
is defined in the UK as available in the radius of 30
miles or originating from the same country. Cutting
food miles — important argument in favour of local
supply chains. A reduction of the distance to move
food from producers to consumers allows to curtail
energy costs and transport-related pollution. Long-

distance transport may sometimes seem beneficial
only because ecological and social externalities are
not reflected in the price of fuel. We may observe
growing sales of organic and local food products in
alternative, direct distribution channels, including
farmers’ markets and home delivery. The Asda su-
permarket chain (which belongs to the greatest re-
tailer worldwide: Wal-Mart) introduced a depart-
ment for local products in 2001 and a few years later,
it sold as many as 2.5 origin products from 300 local
producers. Asda encourages local producers to sup-
ply their products directly to the retail outlets, be-
cause then they tend to be fresher, to have overcome
a shorter distance and to have a longer life on the
shelf. Such a policy served to promote freshness,
taste, and perceived, local authenticity, for the de-
struction of which supermarkets were often criticised
(Seyfang, 2007).

The development of the organic food market in Po-
land depends, inter alia, on the structure of distribu-
tion channels, level of prices, growth in the income
of the society and its ecological awareness. Special-
ist shops with organic food have a large market
share, but they face multiple difficulties, such as un-
favourable location, low share of certified products
in sales and high prices due to gross margins. The
margins are high in Poland (even exceeding 100%)
because of low supplies, high costs of distribution
and a large share of imported goods. Sales in super-
markets also constitutes a serious challenge for the
industry, as big distribution chains require a consid-
erable amount of homogeneous products, supplied
on time according to the schedule and supported
by professional promotion activities.
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Table 5. Organic crops and organic food producers in

Table 6. Characteristics of the organic food market in Eu-
rope, source: The World..., 2014, p. 213-214

Europe, source: The World..., 2014, p. 204

Country Areaof or- | Share of or- Number Country Organic Organic Share of or-
ganic crops | ganic crops | of organic food retail | food retail ganic prod-
(ha) in utilized food sales (mil- sales per ucts in the
agricultural | producers lion EUR) capita food market
area (%) (EUR) (%)
Albania 515 0.0 46 Austria 1,065 127 6.5
Austria 533,230 19.7 21,843 Belgium 417 38 15
Belgium 59,718 4.4 1,413 Croatia 104 25 2.2
Bosnia and Her- Czech Republic 66 6 0.7
zegovina 343 0.0 25 Denmark 887 159 7.6
Bulgaria 39,137 1.3 2,754 Estonia 20 15 1.6
Croatia 31,903 2.4 1,528 Finland 202 37 1.6
Cyprus 3,923 2.7 719 France 4,004 61 2.4
Czech Republic 488,658 115 3,934 Germany 7,040 86 3.7
Denmark 194,706 7.4 2,651 Greece 60 5 0.4
Estonia 144,147 15.3 1,478 Hungary 25 2 0.3
Finland 197,751 8.7 4,322 Ireland 99 22 0.7
France 1,032,941 3.8 24,425 Italy 1,885 31 15
Germany 1,034,355 6.2 23,032 Latvia 4 2 0.2
Greece 462,618 5.6 23,433 Liechtenstein 5 129 no data
Hungary 130,609 3.1 1,560 Lithuania 6 2 0.2
Iceland 8,240 0.4 35 Luxemburg 75 143 3.1
Ireland 54,122 1.3 1,400 Netherlands 791 47 2.3
Italy 1,167,362 9.1 43,852 Norway 209 42 1.2
Latvia 195,658 10.8 3,496 Poland 120 3 0.2
Liechtenstein 1,086 29.6 35 Portugal 21 2 0.2
Lithuania 156,539 5.4 2,527 Romania 80 4 0.7
Luxembourg 3,924 3.0 102 Russia 120 1 no data
Macedonia 12,731 1.2 555 Serbia 40 5 no data
Malta 26 0.2 9 Slovakia 4 1 0.2
Moldova 22,102 0.9 172 Slovenia 44 22 15
Montenegro 3,068 0.6 62 Spain 998 21 1.0
Netherlands 48,038 25 1,646 Sweden 905 95 3.9
Norway 55,260 5.1 2,590 Switzerland 1,520 189 6.3
Poland 661,956 43 25,944 Turkey 4 0 0
Portugal 200,151 6.0 2,603 Ukraine 5 0 0
Romania 288,261 2.1 15,315 United King- 1,950 32 no data
Russia 146,251 0.1 60 dom
Serbia 6,340 0.1 1,073 Europe 22,795 35 no data
Slovakia 166,700 8.8 365 including EU 20,893 41 no data
Slovenia 35,101 7.6 2,682 Note: data for 2012 except for: Austria (2011), Czech Re-
Spain 1,593,197 6.4 30,462 public (2011), Estonia (2011), Greece (2010), Hungary
Sweden 477,685 15.6 5,601 (2009), Ireland (2011), Latvia (2011), Lithuania (2011),
Switzerland 125,961 12.0 6,173 Poland (2011), Portugal (2011), Romania (2011), Serbia
Turkey 523,627 22 57,259 (2010), Slovakia (2010), and Turkey (2009)
Ukraine 272,850 0.7 164
United 590,009 34 4,281 Selected statistical data on the organic food mar-
Kingdom ket in Europe
Europe 11,171,413 2.3 321,630
including EU 9,992,425 5.6 253,377 In 2012, organic crops took 11.2 million ha on the

Note: data for 2012 except for: Bosnia and Herzegovina,
Ireland, Moldova, Montenegro and Portugal — 2011

Nevertheless, the future of this market seems to de-
pend to the largest extent on big retail networks, be-
cause they are able to reduce costs and compete with
lower prices for organic food (Zakowska-Biemans,
2011).

European continent, which accounted for 2.2% of
the utilised agricultural area — table 5 (for the sake of
comparison, it was only 3.7 million ha in 1999).
Spain, Italy, Germany and France had the biggest
surface of organic crops. Poland had a high, fifth
rank in Europe, ahead of the UK, Austria, and Tur-
key. The biggest share of organic crops in utilized
agricultural area was observed in Liechtenstein,
Austria, Sweden, and Estonia. Poland ranked the
fourth in Europe regarding the number of farmers
producing organic food — behind Turkey, Italy and
Spain.
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The worth of the European organic food market in
2012 was estimated at 22.8 billion EUR, including
20.9 hillion of sales in the European Union — table 6.
The value of the European organic food market dou-
bled from 2004 to 2012. The highest absolute or-
ganic market value was observed in Germany. Fur-
ther positions were taken by: France, UK, Italy and
Switzerland. Switzerland had the highest consump-
tion of organic food per capita, followed by: Den-
mark, Luxembourg, Liechtenstein and Austria. The
highest share of organic products in the total food
market was noted in Denmark, in front of Austria
and Switzerland.

Conclusion

In the context of ecological consumption and the
proliferation of the green marketing paradigm, we
observe a dynamic growth in the market value of or-
ganic food in developed countries. The organic food
market worth doubled in Europe from 2004 to 2012.
This phenomenon is related to the concept of sustain-
able development.

In this context it is good to mention the example of
Poland, so country still perceived as mostly agricul-
tural. It ranks high, at the fifth position on the Euro-
pean continent in terms of the area of organic crops,
and even higher (fourth) regarding the number of or-
ganic food producers. However, the national market
value, the share of organic products in the food mar-
ket and sales of organic food per capita continue to
be relatively low. There are problems, inter alia,
with distribution, high prices, but also with the level
of ecological awareness of the society. So, even with
good natural conditions (like in Poland), thinking
about ecological farming we must not forget about
economic and social issues, so discuss the full con-
text of sustainable development.
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Abstract

Resource-based cities were once the backbone of Chinese economy for decades. When natural resources were
depleted, however, these cities become negative assets of China and urgently need sustainable transition. Given
the vast number of resource-exhausted cities in China, their success transitions not only mean much to themselves
but also have great implications on China’s sustainability. Taking Lengshuijiang, one of the 67 resource-exhausted
cities of China, as a case, this article investigated sustainable transition of resource-exhausted cities in Chinese
context. Firstly, we reviewed the development problems it faces in the past two decades. Secondly, we examined
the countermeasures it took since 2009. Although this article mainly focuses on Lengshuijiang, the findings and
discussion will provide insights for other resource-exhausted cities of China and other parts of the word in review-
ing their development strategies as most of them are facing similar sustainable challenges.

Key words: sustainable development, resource-exhausted cities, China

Streszczenie

Miasta bazujace na surowcach stanowity trzon chinskiej gospodarki od dziesigcioleci. Gdy zasoby naturalne zo-
staly wyczerpane, miasta te staty si¢ ujemnymi aktywami Chin i pilnie potrzebujg zrbwnowazonych przeksztatcen.
Biorac pod uwage duza liczbe takich miast, ich sukces nie tylko bedzie wazny dla nich samych, ale odegra rowniez
istotng role w zrownowazonym rozwoju catych Chin. Jako przyktad wybrano Lengshuijiang, jedno z 67 miast,
ktére dotkneto wyczerpanie zasobow, analizujgc zréwnowazono$¢ dokonanych tam przeksztatcen. Po pierwsze
oceniono problemy rozwojowe wystepujace w ciggu ostatnich dwudziestu lat. Po drugie, zbadano skuteczno$¢
srodkéw zaradczych, wprowadzonych w 2009 r. Przyktad miasta Lengshuijiang stanowi punkt odniesienia dla
strategii rozwojowych innych miast dotknigtych problemem wyczerpania surowcow tak w Chinach, jak i w innych
panstwach $wiata, poniewaz wigkszo$¢ z nich to staje w obliczu podobnych wyzwan.

Stowa Kluczowe: rozwéj zrbwnowazony, miasta dotknigte wyczerpaniem surowcoéw, Chiny

1. Introduction activities. Some cities have been built up or devel-

oped mainly for resource-related activities, which
Since natural resources are the material foundation are called resource-based cities. Sudbury in Canada,
for human existence and development, harvesting Mesabi in America and Fushun in China are all typ-

natural resources is one of the most common human ical such cities (Yang et al., 2011). Because they dis-
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play some distinctive characteristics, resource-based
cities have drawn many researchers’ interests. Fol-
lowing seminal work by Innis, researchers have stud-
ied a lot aspects of resource-based cities, including
residents’ sense of belonging (Marsh, 1987), social
interaction (Gill, 1990), demographic characteristics
(Bradbury, 1983), local labor market and employ-
ment structure (Peters et al.,1995; Halseth, 1999;
Randall et al., 1996), globalization (Pani, 2009),
women’s rights (Dempsey, 1992), women’s working
conditions (Bates, 2006) and mental health (Sharma
et al., 2007), and so on.

For a resource-based city, resource-related industries
are often dominant in its urban economy, thus its de-
velopment deeply depends on, therefore is also sub-
ject to, local resource reserves (Li et al., 2013). As
most natural resources are nonrenewable, a resource-
based city usually has a life-cycle of formation,
growth, prosperity, recession or revival (Figure 1)
(Bradbury, 1988; Wang et al. 2012). Sometimes nat-
ural resource is a curse rather than a blessing to a city
(Papyrakis et al., 2007; Sachs et al., 2001). Due to
over-dependence on local resources, resource-based
cities often suffer from resource depletions, increas-
ing mining costs and supply-demand change of re-
sources (Shao et al., 2011), and their economies are
inherently unsustainable (Walker et al., 2003). For
these reasons, researchers pay many attentions to
sustainable development of resource-based cities
(for example, Azapagic, 2004; Hilson et al., 2000;
Liu et al., 2011; Martinet et al., 2007; Pierce, 1992;
Shen et al., 2005; Yu et al., 2008). Some of them ar-
gued that maybe long-distance commuting is a better
approach to harvest natural resources than building
resource-based city (Houghton, 1993; Jackson,
1987; Paker, 1988). However, when those existent
resource-based cities enter their recession stages,
economic reconstructing and transition are unavoid-
able (Barnes et al., 1990; Dong et al., 2007; Li et al.,
2013).

Prosperity

Revival

Growth

Formatio

Recession

v

Time
Figure 1. Life-cycle of resource-based cities

As a great nation strong in natural resources, China
has built up many resource-based cities. Nowadays
China has more than 600 cities, 262 of them are list
as resource-based cities. Since new China was estab-
lished in 1949, Chinese resource-based cities have
produced 52.9 hillion tons of raw coals, 5.5 billion
tons of crude oils, 5.8 billion tons of iron ores and 2

billion cubic meters of timbers, thus have made enor-
mous contributions to China’s industrialization
(State Council, 2013). Since the later 1980s, how-
ever, some of these cities started to confront all kinds
of problems, including rapid resource depletion, dif-
ficulty in development of alternative industries, seri-
ous environmental pollutions, and coexistence of
low income and high unemployment (Dong et al.,
2007). Especially, those cities depleted more than
70% of their natural resource reserves, which are re-
garded as resource-exhausted cities in China, are
struggling for survivals. These resource-exhausted
cities were once known as boiler room of the repub-
lic and raw materials storehouse of the republic, and
now are the problem cities of China. Since the mid-
1990s, China’s central government has made a lot of
efforts to support resource-based cities’ sustainabil-
ity, such as special financial transfer payments to
these cities, projects to expand employment, develop
alternative industries and utilize energy and re-
sources comprehensively in these cities (Li et al.,
2013). One of the latest efforts is the plan for the sus-
tainable development of the resource-based cities
(2013-2020) formulated by State Council in 2013.
This plan divides 262 resource-based cities into four
categories according to their stages of life-cycle: 31
growth-type ones, 141 mature-type ones, 67 ex-
hausted-type ones and 23 revival-type ones and tries
to give them different supports. At the same time, lo-
cal governments of some resources-exhausted cities
start to actively take measures to meet their chal-
lenges.

In this article, we take Lengshuijiang as a case to in-
vestigate the sustainability challenges it faces and its
responses to them. Lengshuijiang is selected as a
case study because it is not only a typical resource-
based city but also one of the 67 Chinese resource-
exhausted cities. Given that the problems of
Lengshuijiang are not uncommon in other resource-
exhausted cities in China, the conceptual and analyt-
ical framework development in this article can pro-
vided reference for other resource-exhausted cities in
coping with their own sustainability challenges. In-
sights gained from this research will shed some light
on other similar cities.

2. Development problems of Lengshuijiang

Lengshuijiang is a county-level city, which covers
an area of 439 square kilometers and has a popula-
tion of 380 thousand. It located in the central of Hu-
nan Province, which is a medium-sized province lo-
cated in the south central China. Lengshuijiang pos-
sesses rich mineral resources. More than 40 kinds of
mineral deposits were prospected, including anti-
mony, iron, lead and other metals, and coal, graphite,
silica, talc and other non-metallic minerals, in the
territory of Lengshuijiang. It is known as the world
capital of antimony, the coal sea in Jiangnan, and
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the home of non-ferrous metals because of large re-
serves of antimony, coal and nonferrous metals. Alt-
hough it is a smaller one in Hunan’s 88 counties or
county-level cities, Lengshuijiang has been an im-
portant energy and raw material base of Hunan Prov-
ince for a long time. Lengshuijiang has seen impres-
sive economic growth thanks to its rich mineral re-
sources in the last thirty years. Its GDP amounted to
23.64 billion Yuan in 2013. It takes only about
0.2% of Hunan land and 0.5% of Hunan population,
but creates 1% of Hunan GDP and contributes
0.7% of Hunan fiscal revenues. However, some
problems have become increasingly prominent since
the late 1980s. These problems have greatly threat-
ened Lengshuijiang’s sustainability.

2.1 Resource depletion

The most direct problem of Lengshuijiang is the re-
source depletion. Resource depletion is the inevita-
ble fate of all resource-based cities because of the
contradiction between limited supply and infinite de-
mand of natural resources. But it was not a problem
to Lengshuijiang before 1980. Lengshuijiang’s min-
ing scale was always not very large, although it has
a mining history of more than one hundred years.
However, the situation changed dramatically since
China began the reform and opening-up policy in
1978. Hundreds of small mining enterprises were set
up and the annual production volume surged. Fur-
thermore, most of these enterprises used backward
mining technology, and a large number of resources
were destroyed and wasted. Predatory and destruc-
tive mining model accelerated the process of re-
source depletion badly. Resource depletion began to
be a big problem in the early 1990s. In the 2000s,
things have gone from bad to worse. Up to now, most
of mineral resources in mining are on the verge of
extinction. lron ore resource has completely dried
up. Antimony ore reserves has drop to 4.78 million
tons, and it will be depleted in no more than 10 years
at the current mining rate. Coal reserves has drop to
half of the proved reserves, about 0.3 billion tons,
and will be depleted in about 20 years according to
current mining rate. Moreover, shallow coal seams
have been completely exploited and only deep coal
seams are left, so that the costs of coal mining are
soaring. Other resources, such as graphite, lead, zinc
and gypsum, have also been depleted or exhausted.
As aresult, the mining industries started to shrink. In
the past ten years, 298 mining enterprises went out
of business, including all four iron ore mining enter-
prises. Only 80 mining enterprises survived and the
total production plummeted. Annual antimony pro-
duction reduced to less than half of its peak, while
annual coal production fell to 25% of its peak. Re-
source processing industry also experienced seri-
ous impacts. Antimony smelting enterprises had
to cut production, some coal-washing enterprises
went bankrupt, iron making enterprises had to look
elsewhere for iron ore, coal chemical enterprises and

power enterprises had to acquire raw materials from
other places, etc.

2.2. Uncoordinated economic and industrial struc-
ture

Lengshuijiang has experienced rapid economic de-
velopment over thirty years through the successful
utilization of mineral resources. However, its further
growth may be subject to the constraints imposed by
its existing economic structure, which has a strong
bias towards secondary industry. As shown in Table
1, over the past ten years, the percentage of second-
ary industry in GDP increased significantly, while
the percentage of primary industry decreased slightly
and the percentage of primary industry decreased
greatly. The imbalance between different economic
sectors is getting worse and worse. This imbalance
influences the development of Lengshuijiang in sev-
eral ways. First, it brings a lot of inconveniences to
the residents’ livings. The residents in Lengshuijiang
have to depend on the services (e.g., education, med-
ical care, banking, and other urban services) pro-
vided in other cities. Second, it undermines inves-
tors’ willingness to invest in Lengshuijiang. Insuffi-
cient provision of professional services such as ac-
counting, banking, trading, and insurance makes
some prospective investors turn to other cities.
Third, it exacerbates the problems of migrant work-
ers and left-behind children. About 40% Lengshui-
jiang residents live in rural areas. Declining primary
industry and rising secondary industry drive more
and more rural residents go to the downtown area for
better jobs, leaving their children at home with the
old peoples.

Table 1. Shares of primary, secondary and tertiary indus-
tries in Lengshuijiang's GDP, source: Hunan Statistical
Bureau (2013)

Primary | Second- | Tertiary

Year industry | aryin- | industry Total
(%) dustry (%) (%)
(%)

2003 4.78 57.67 37.55 100
2004 5.39 60.36 34.28 100
2005 4.53 65.08 30.38 100
2006 4.04 67.33 28.63 100
2007 4.85 67.95 27.20 100
2008 4.34 69.90 25.76 100
2009 3.87 67.92 28.21 100
2010 3.51 69.89 26.6 100
2011 3.88 70.79 25.33 100
2012 3.69 70.90 2541 100

Resource-based cities usually developed their indus-
tries based mainly on local natural resource exploi-
tation at their initial stages of urbanization and in-
dustrialization; this is a practical and rapid develop-
ment pattern. However, most resource-based cities
still deeply depend on resource-related industries in
the subsequent course of development due to path
dependence (Yang et al., 2011). Lengshuijiang is



92 Zuo, Chen/Problemy Ekorozwoju/Problems of Sustainable Development 1/2015, 89-98

such a prime example. It developed on the basis of
the mining and now its industrial development is still
driven by five pillar industries-mining, metallurgy,
coal-fired power, coal chemical and building mate-
rial industry, all related to local mineral resources.
The output value of these five industries accounts for
about 90% of the total industrial output value. Fur-
thermore, most of the industrial enterprises are me-
dium and small-sized. Lengshuijiang has about 1200
industrial enterprises, only about 100 of them are
above designated size. Major industrial products of
Lengshuijiang are low-tech primary products (see
Table 2). This kind of industrial structure causes sev-
eral problems. Firstly, it makes Lengshuijiang very
vulnerable to market changes. For example, the
weak coal market brought enormous difficulties to
Lengshuijiang in latter 1990s. Secondly, local labor
markets are full of low skilled workers. A low skilled
worker is hard to find a new one when he loses his
job, while a technology-intensive enterprise is diffi-
cult to find a needed worker in Lengshuijiang. Thus
the efforts to establish technology-intensive indus-
tries and to change the industry structure encoun-
tered unimaginable difficulties. Thirdly, it leads to
the inefficient utilization of resource and heavy en-
vironmental pollution. Five pillar industries men-
tioned above all belong to high pollution industries,
and the fact that most small and medium-sized enter-
prises utilize resources inefficiently with backward
technologies make things worse.

Table 2. Major industrial products of Lengshuijiang in
2013, source: Lengshuijiang Statistical Bureau

Product Production Growth
rate
Raw coal 5096 -7.5%
thousand tons
Electric energy 8 billion 14.0%
KWh
Crude steel 2410 -0.1%
thousand tons
Steel products 3550 2.7%
thousand tons
Soda ash 168 9.0%
thousand tons
Nitrogenous ferti- 248t 5.5%
lizer (equivalent) housand tons
Cement 407 8.6%
thousand tons
Antimony 93 10.1%
products thousand tons
Clothes 3710 -0.5%
thousand suits

2.3 Environmental destruction

Environmental costs of Lengshuijiang’s economic
development are extremely heavy. First of all, long
term mining brought a large area of goaf. In mid-
2013, Lengshuijiang’s goaf area reached about
17400 hectares, accounting for 34% of its total area.
Goaf leaded to about 4000 ground subsidence that

resulted in disastrous consequences. According to
incomplete statistics, in the goaf areas of Lengshui-
jiang, 85% of reservoirs leak seriously, 66 thousand
people lack adequate drinking water, 68% of farm-
lands were destroyed and a lot of them abandoned,
418.6 thousand square meters of buildings were
badly damaged, more than 12900 houses were influ-
enced to different degree, more than 2000 houses
have collapsed or been uninhabitable, and the direct
economic losses amounted to billions of Yuan. Sec-
ondly, a large amount of industrial solid wastes were
accumulated. These industrial solid wastes include
coal gangue, fly ash, antimony slag, iron slag, arse-
nic alkali residue and others. There is no accurate
statistics about how many industrial solid wastes ac-
cumulated in Lengshuijiang. According to a con-
servative estimate, tens of millions of tons of indus-
trial solid wastes were accumulated in the territory
of Lengshuijiang over the past several decades, pil-
ing up haphazardly in more than one hundred places.
Moreover, it is still growing at the rate of millions of
tons annually. These industrial solid wastes not only
take up a lot of fertile farmland, but also cause some
other environment problems such as deterioration of
groundwater, degradation of vegetation, destruction
of arable lands because of toxic substances penetrat-
ing. Furthermore, industrial solid waste pile collapse
frequently occurs, and become a local safety hazard.
Thirdly, air and water pollution are serious.
Lengshuijiang produces about 140 million tons of in-
dustrial waste water and 70 million standard cubic
meters of industrial waste gas each year. The quality
of water of Lengshuijiang’s main river is lower than
the national grade five standards because of ammo-
nia, nitrite and other pollutants. The concentrations
of atmospheric sulfur dioxide, nitrogen dioxide, and
other inhalable particles are also very high. The av-
erage air quality of Lengshuijiang can only reach the
national grade three standards. Environmental pollu-
tion has seriously threatened the health of the resi-
dents of Lengshuijiang that the rates of cancer, sili-
cosis, and lithiasis in Lengshuijiang have been
ranked highest in Hunan Province for a long time.

2.4 Poor infrastructure

Inadequate infrastructure is a long-standing problem
of Lengshuijiang. Lengshuijiang city was built in
1960s. The original purpose to build it was to service
the surrounding mines and factories. Although large
sums have been invested in Lengshuijiang by the
State and the Province over past several decades,
most investments were used in construction of mines
and factories. The construction of infrastructure has
been left to the local government. Since the local
government’s financial resources are limited, poor
infrastructure is inevitable. Up to now, 150 thousand
people crowd in the central downtown of Lengshui-
jiang, which is only 10 square kilometers and almost
half of it is occupied by several factories. In the cen-
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tral downtown, streets are narrow, schools and hos-
pitals are crowded, traffic congestion has reached a
tipping point, and the daily life of the residents has
been seriously affected by production activities due
to intertwining of residential areas and industrial ar-
eas. The situations are even worse in areas outside
the central downtown. In some mining communities,
many residents live in cramped old houses built in
1950s or 1960s, without access to running water,
paved roads, clean toilets and other basic services,
not to mention recreational or other facilities. Chil-
dren's education is also an annoying problem in these
communities. Children have to go to school tens of
kilometers away without school bus services or
crowd in a local small shabby classroom with fifty
or sixty classmates. Poor infrastructures plus dread-
ful environmental pollutions force some residents
choose to leave or at least let their children leave
Lengshuijiang.

2.5 Unemployment, inequality and social stability
Due to the recession of mining and related industries,
unemployment of Lengshuijiang has retained at high
level for the last decade. Making matters worse is
that most unemployed workers are older than forty
years. It is extremely difficult for awoman over forty
years old or a man over fifty years old to get a job in
China (This is called 40-50 problem). The local gov-
ernment has made a lot of efforts to solve this prob-
lem, but has only gotten marginal success.
Lengshuijiang is relatively economic developed in
Hunan province. Its per capita GDP reached 61700
Yuan (about 10 thousand dollars) in 2013 and was
among the top ten highest in Hunan’s 88 counties or
county-level cities (Hunan Statistical Bureau, 2014).
However, income inequality is very serious. Vast re-
sources make a small part of the residents be rich
quickly; millionaires or billionaires are not uncom-
mon in Lengshuijiang. On the other hand, many fam-
ilies are fighting for their survivals. In 2013, 12 thou-
sand families and 27 thousand people were granted
a minimum living guarantee by the government (Hu-
nan Statistical Bureau, 2014). Income inequality be-
tween urban and rural residents is particularly seri-
ous. Among 380 thousand residents of Lengshui-
jiang, about 240 thousand live in the central down-
town or other towns and other 140 thousand live in
the rural areas. The per capita annual disposable in-
come of urban residents was 23489 Yuan while that
of rural residents was only 15407 Yuan in 2013 (Hu-
nan Statistical Bureau, 2014). It aggravates this
problem that social securities in rural areas are far
below in urban areas.

Unemployment, inequality and other troubles make
many people frustrated. Suicide, violence, drug and
alcohol abuse, gambling, prostitution and other prob-
lems haunt on some communities. Some people vent
their discontents through strikes, breaking the traffic,
group petitions and other ways. Social stable prob-

lem has also cast a shadow on the sustainable devel-
opment of Lengshuijiang.

2.6 Low administrative status and fiscal deficit
China’s administrative hierarchy consists of five lev-
els. They are, in descending order, the top (State
Council), province level, prefecture level, county
level, and township level government. In China, a
city with higher administrative status has more ad-
ministrative power, autonomy and financial re-
sources, and other privileges, so administrative sta-
tus affects vastly a city’s competitive advantages.
Before 2000, Lengshuijiang and Loudi, another
county-level city, had long been two well-matched
competitors in the surrounding areas. Lengshuijiang
even had some advantages over Loudi at that time.
However, things reversed after Lengshuijiang failed
in a competition for a prefecture-level-city position
with Loudi in 1999. Now, Lengshuijiang is still a
county-level city and administrated by Loud which
is already a prefecture-level city. In no more than ten
years, Loudi has won overwhelming advantages
over Lengshuijiang.

Lower administrative status brings some problems to
Lengshuijiang. Firstly, it lowers Lengshuijiang mu-
nicipal government’s management authority.
Lengshuijiang municipal government cannot effec-
tively regulate some enterprises which are owned by
governments at higher levels. For example, it cannot
effectively deter their pollution behaviors and arbi-
trary mining behaviors. Secondly, it brings financial
problems. Lower administrative status makes
Lengshuijiang have to turn over a large portion of its
revenues to governments at higher levels. In 2012,
total revenue raised in Lengshuijiang amounted to
2.04 billion Yuan and almost 60% of it was turned
over to governments at higher levels. Lower admin-
istrative status also makes Lengshuijiang at a disad-
vantage in obtaining subsidies and transfer payments
from governments at higher levels. Thus Lengshui-
jiang has been plagued by fiscal deficit (see Figure
2), which greatly restricts Lengshuijiang’s ability to
deal with problems mentioned above.

Figure 2. Fiscal deficit of Lengshuijiang, source: Statisti-
cal Yearbook of Hunan Province (2004-2013).
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3. CYSH: Lengshuijiang’s responses to its de-
velopment problems

Lengshuijiang took the problems of unemployment
and social stability as its top priority before 2004,
although all kinds of problems emerged in the late
1980s. It started to reconstruct its economy since
2004, but made less progress. The turning points
emerged when Lengshuijiang was approved as a re-
source-exhausted city by State Council in 2009. That
means huge sum of transfer payment from central
government and series of preferential policies. Tak-
ing this opportunity, Lengshuijiang formulated a
strategy (Called YizZhuan Sanhua, CYSH) to cope
with its sustainability challenges systematically in
2009. CYSH has four main tasks: reconstructing
economy, improving infrastructure, environmental
protection and recovery, lessening income inequality
between urban and rural residents.

3.1 Reconstructing economy

As mentioned above, low tech small and medium-
sized enterprises of coal mining, metallurgy, coal-
fired power, chemical and building material indus-
tries dominate in Lengshuijiang’s economy. The first
task of CYSH aims at this problem of reconstructing
economy. It plans to take actions in both developing
alternative industries and strengthening existing pil-
lar industries.

3.1.1. Developing alternative industries

The first priority of reconstructing economy is to di-
versify economy. To do this, Lengshuijiang has ac-
tively developed following alternative industries.
(1) Hi-tech industries. Hi-tech industry is one of the
main industrial developing orientations of Lengshui-
jiang. It set up a science park, built a center for en-
trepreneurship and an enterprise incubator to pro-
mote hi-tech industries. Taking two national high-
tech industrialization demonstration projects, ce-
ramic roller ring and Ganfule (a medicine), as a
breakthrough, Lengshuijiang has initially estab-
lished medicine industry and engineering ceramics
industry. In medicine industry, absorbable protein
suture, Ganfule and some traditional Chinese medi-
cine products have been successfully marketed. Ce-
ramics industry has also developed ceramic roller
ring, ceramic drawing die, ceramic blade, and other
products. There were 12 hi-tech enterprises above
designated scale in Lengshuijiang in 2013, and the
added value of these 12 enterprises reached 2.3 bil-
lion Yuan.

(2) Clothing and agricultural product processing in-
dustries. Due to pressure of employment, labor-in-
tensive industries such as textile and food industries
are also chose as alternative industries. A successful
story is the Golden Eagle garment project invested
by Golden Eagle group. Golden Eagle group’s gar-
ment business not only provides about two thousand
jobs but also rives related industries such as spin-

ning, weaving and garment accessories to boom in
Lengshuijiang. To take advantage of rich agricul-
tural resources of adjacent areas, Lengshuijiang also
tries to develop agricultural product processing in-
dustries. A meat processing plant with annual pro-
duction of 20 thousand tons and a red bayberry wine
plant with annual production of 10 thousand tons
have been built up.

(3) Tourist industry. Lengshuijiang boasts unique
natural scenery. Boyue Cave had been developed
into a well-known scenic spot in 1980s. In recent
years, Daxiong Mountain, Zijiang River, and Zhadu
have been developed successively. Xikuangshan,
which was once the largest antimony mine in the
world, will be turned into a mine sites park. Tourism
industry is now a promising industry in Lengshui-
jiang.

(4) Other industries. Although, agriculture is not an
important sector in Lengshuijiang economy,
Lengshuijiang has made great efforts in it. Facility
agriculture, animal husbandry, flower culture, and
Chinese herbal medicine planting all have some pro-
gress. Other industries such as trade, logistic and
neighborhood services also have developed quickly.

3.1.2. Strengthening pillar industries

Lengshuijiang desperately need to change its indus-
trial structure. However, alternative industries can-
not be developed in a short time. Lengshuijiang will
depend on its five pillar industries in a long time.
Thus, it has adopted a series of measures to
strengthen its pillar industries.

(1) Mine purge and limiting production. Due to var-
ious reasons, mining industry has been in disorder in
Lengshuijiang. Illegal mining is a serious problem.
Since 2009, Lengshuijiang has made purges in min-
ing industry. More than 100 coal mines and 75 anti-
mony smelting enterprises were closed. To prolong
the mining time limit, total annual production of coal
is limited to about 5 million tons, while that of anti-
mony is limited to about 100 thousand tons.
Lengshuijiang antimony production cut was so large
that world antimony price almost doubled (Financial
Times, 2011).

(2) Scale economy and cluster development.
Lengshuijiang encourages leading enterprises to
merge small enterprises and orders that annual pro-
duction of all coal mines cannot be less than 60 thou-
sand tons. It also guides enterprises to cluster in
Lengshuijiang economic development zone and
Lengshuijiang industrial park. Clustering is helpful
not only for enterprises growth but also for pollution
control.

(3) Extending industry chains. Short value chain and
low added value are striking characteristics of
Lengshuijiang pillar industries. Therefore Lengshui-
jiang supports enterprises to extend their value
chains. Antimony-related industry has initially
formed a diversified development pattern of star
metal, antimony trioxide, and dust-free antimony tri-
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oxide. Coal-related industry is turning to coal min-
ing, coal washing, coal preparation and coal blend-
ing from purely coal mining. Iron-related industry
has formed a chain of iron, steel, stainless steel, and
fasteners.

(4) Upgrading technology and eliminating outdated
industrial capacity. Backward technology is another
characteristic of Lengshuijiang pillar industries.
Lengshuijiang actively guides and supports enter-
prises to upgrading technology. All the coal mines
and antimony-related enterprises have upgraded
their technologies in some extents. Lengshuijiang
also eliminated some outdated industrial capacities
such as small coal-fired power generating units,
small blast furnace and converter.

3.2. Improving infrastructure

Poor infrastructure has hurt Lengshuijiang’s compet-
itiveness for a long time. So the second task of
CYSH is to improve infrastructure. It plans to take
three major actions.

3.2.1. Renewing the old urban center

Lengshuijiang has invested about 2 billion Yuan in
renewing its old urban center since 2009. The most
important measure is to move several large factories
in downtown area out to suburbs. Thus there are
more lands for infrastructures in the downtown area.
East Jinzhu Road, North Tidu Road, North Huan-
cheng Road and other main streets were upgraded.
Binjiang Park, several parking lots and a comprehen-
sive underground pipe network were constructed. A
large number of residential areas were rebuilt. Wa-
ter, electricity, gas, bus service and other facilities
got a large improvement. Schools, hospitals, shop-
ping centers were also improved dramatically. A
new sewage treatment plant with a total capacity of
30 thousand tons a year was built. The living condi-
tions in downtown area have changed considerably
in just four years.

3.2.2 Building a new urban center

The old urban center of Lengshuijiang is already too
crowded for existing 150 thousand people-not to
mention to accommodate more people. So Lengshui-
jiang started to build a new urban center which is lo-
cated about 5 kilometers east to the old urban center
since July 2010. The new urban center will cover an
area of 10 square kilometers. Unlike the old one,
there will be no industrial enterprises in the new ur-
ban center. It is mainly for residence, administration,
education, and medical care. In the past three years,
the trunk road network has been finished, a new pri-
mary school, a new hospital and the new administra-
tive center are put into use. Several residence com-
munities has been completed, about 30 thousand
people already live there. According to plans, there
will be about 100 thousand people live in the new
urban center by 2020.

3.2.3 Constructing a better transportation network
Lengshuijiang’s transportation is poor. Its external
traffic mainly depend on provincial highway 312
line and Xianggian railway line. Neither of them is
high grade. Its internal traffic is even much worse.
Many people rely on dirt roads and need take several
hours to the downtown which is only thirty or forty
kilometers away. To change this situation, Lengshui-
jiang plans to build two traffic circles: one and a half
hours communicational circle and half an hour fast
commuter circle. The former is composed of super
highway and high-speed railway and will be com-
pleted in 2015; it will make Lengshuijiang be within
1.5 hours drive eastward to Changsha, westward to
Huaihua, northward to Yiyang and southward to
Shaoyang. The latter is composed of improved exist-
ing and newly-built country roads, which will be fin-
ished in 2018; it will make people can reach the
downtown area in half an hour from any location in
the territory of Lengshuijiang.

3.3. Environmental protection and recovery
Environment destruction has been another threat to
Lengshuijiang’s sustainability. For a promising fu-
ture, Lengshuijiang need to put environment destruc-
tion under control. This is the third task of CYSH.

3.3.1. Building an environment protection sys-
tem of multi-level and all directions

Lengshuijiang pledges to become an ecological city
by 2020 in CYSH. It tries to build Zijiang River, the
mother river of Lengshuijiang, into a scenic belt, and
establish two ecological protection zones. One is the
core protection zone which takes the new urban areas
as its center; the other is the suburban protection
zone which locates in the outskirt. Improving the
awareness of environmental protection among the
public is also a very important part of its environ-
ment protection system. Although Lengshuijiang is
in an extremely adverse environmental condition,
most residents lack the awareness of environmental
protection. To remedy this, Lengshuijiang carried
out a series of environment publicity and education
activities since 2009. It also launched a campaign for
Provincial Hygienic City in 2010 and successfully
got the title of Provincial Hygienic City in 2012.

3.3.2.  Cutting emission and controlling new pol-
lution sources
Economic growth was the first priority and environ-
mental protection was almost ignored in Lengshui-
jiang in the past time. The latter got much higher pri-
ority since 2009. From then on, a large number of
small enterprises such as coal mines and refineries
were forced to close due to pollution. All large or
medium enterprises were required to use new tech-
nology and install new equipment to reduce pollu-
tion within prescribed time limit. Any new enter-
prises will not be permit to open until it attains the
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protecting environmental standard. Circular econ-
omy is encouraged, Lengshuijiang uses tax credit,
fiscal subsidies and other preferential policies to
stimulate the development of circular economy.
Many enterprises are established to utilize industrial
wastes of existing enterprises in recent years.
Some enterprises such as gangue power plant,
gangue brick factory, and slag cement factory have
achieved considerable success.

3.3.3.  Reclaiming land and restoring ecology
Mining caused a large area of subsidence, desertifi-
cation and ecological damage in Lengshuijiang.
Lengshuijiang started some projects of land reclama-
tion and ecological restoration of mining areas since
2000. These projects included goaf backfilling, re-
forestation, water and soil conservation, resettle-
ment, and reduction of heavy metal contents in water
and soils. However, all of them were on small scales
because of lacking money. After receiving 0.1 bil-
lion Yuan of special fund from central government
in 2010 and being included in the key state project-
the project of heavy metal pollution treatment of
Xiangjiang River Basin in 2011, Lengshuijiang ac-
celerated its projects of land reclamation and ecolog-
ical restoration. Since then, Lengshuijiang has added
270 hectares of arable land and planted 4000 thou-
sand trees.

3.4 Lessening income disparity between urban and
rural residents

The fourth task of CYSH is to lessening income dis-
parity between urban and rural residents. CY SH pro-
poses two major measures.

3.4.1 Household registration deregulation

China implements the strictest household registra-
tion system in the world. Under this system, every
Chinese citizen gets an urban or rural hukou (regis-
tered permanent residence) since birth according to
his parents’ hukou. Hukou transfer is rigorously con-
trolled, especially from a rural to an urban address.
Hukou decides a man enjoys what kinds of treat-
ments in a place. A man with a rural hukou living in
urban area is usually unevenly treated by local gov-
ernment. Lengshuijiang tries to break obstacles of
the household registration system. It allows its resi-
dents relatively freely transfer their hukou in its ad-
ministrative scope. It also cut down privileges bind-
ing to hukou. For example, since 2010, people with
rural hukou living in Lengshuijiang can enjoy the
same treatment as urban residents in employment,
children’s education, pension, medical care, mini-
mum living security and social assistance, and peo-
ple with urban hukou were permitted to build houses
in rural areas and rent arable lands.

3.4.2 Bettering public services in rural areas
Before 2009, Lengshuijiang expended only 97 mil-
lion Yuan in roads, medical services, water supply,

education, bus service, garbage dispose and other
public services in rural areas each year. Since 2010,
this expenditure increased to 200 million Yuan.
Lengshuijiang launched a series projects to improve
living conditions of rural residents. For example, it
implemented a project call three changes. This pro-
ject aimed to change the model of rural families’
kitchen, bathroom, and raising livestock. It also be-
gan to plan new rural residential quarters with better
public services and guide rural residents to build
houses in these new residential quarters. For those
rural residents who cannot afford to build new house
but need it, local government supplies some sub-
sides. At the same time, endowment insurance, med-
ical insurance, minimum living security and other
social security policies gradually extend to cover ru-
ral residents.

4. Conclusions

In recent years, resources-exhausted cities in China
face more and more sustainability challenges, which
not only threaten the developments of these cities but
also put enormous pressures on China’s sustainabil-
ity. One key theme that emerges from the above dis-
cussions concerns that how a resource-exhausted
city to transfer to a more sustainable development
trajectory in a shorter period of time.

As a typical resource-exhausted city, Lengshui-
jiang’s development suffered from resource deple-
tion, uncoordinated economic and industrial struc-
ture, environmental destruction, poor infrastructure,
income inequality and fiscal deficit in the past two
decades. Things turn out to be better after the CYSH
strategy began to be implemented in 2009. Follow-
ing years of transition and colossal efforts from local
government and governments at higher levels,
Lengshuijiang has made significant progress. Sev-
eral alternative industrial have been initially devel-
oped, environmental picture has been better, infra-
structure has been greatly improved, and the resi-
dents got a more suitable living condition. Further-
more, the public awareness of environmental protec-
tion and sustainable development has been promoted
and the residents pay more attentions on these prob-
lems. This will greatly encourage and facilitate gov-
ernments and enterprises behave more responsibly in
economic activities and guarantee a more sustainable
development. However, although Lengshuijiang has
had some success in the past several years, there are
more challenges remain ahead of it. Its environmen-
tal destruction is still serious, its natural resource re-
serves become much less while its pillar industries
are still highly resource-intensive, its income ine-
quality and fiscal deficit even get worse, and a large
development gap between its urban and rural areas
needs to narrow, and so on. Lengshuijiang still has a
long way to go in its pursuit of sustainable develop-
ment.
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From the experience of Lengshuijiang, we consider
that successful sustainable transition is absolutely a
long and costly process. In Chinese context, it re-
quires joint efforts of governments at all lev-
els and local residents. First, it needs financial sup-
port from central government. China's tax system
funnels most revenue to the central government, with
the local authorities left to handle the bulk of spend-
ing on most public services. As a result, local gov-
ernments have limited finances. Almost all of the re-
source-exhausted cities face huge fiscal deficits; they
even cannot start a transition without help. Second,
local government must suppress the impulse of in-
creasing GDP. In the current regime, a Chinese
mayor will be promoted to a higher position if his
city has a faster economic growth. So many re-
source-exhausted cities ignore environmental pollu-
tions in pursuit of economic development and results
in further damage to their sustainability. Third, local
residents should actively participate in the process of
making local development policy. Chinese residents
are usually excluded from the process of making pol-
icy, while local officials mainly are outsiders from
other places. Under this condition, local policies usu-
ally pay more attention to the growth in short-term
rather the sustainable development in long-term.
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Abstract

This paper aims at identification of environmental initiatives and measures that affect maritime ports. The first
part of the article describes the trend and drivers towards application of environmental measures in port sector.
The second part describes the application of environmental measures and social elements at Port of Koper and
analyses the main fields of environmental development. The Port of Koper can be used as the case platform for
other similar and equally sized ports in the region, therefore a six pillar environmental with a social pillar platform
is presented. The study results could help port management to define a scenario for a faster introduction of envi-
ronmental and social objectives and measures in order to follow sustainable development and position itself in the
future green and sustainable supply chains.

Key words: ports, environmental initiatives, social pillar of sustainable development, green policy

Streszczenie

Artykut ma na celu identyfikacje inicjatyw i dziatan, ktore majg wptyw na srodowisko portow morskich. Pierwsza
cze$¢ artykutu opisuje trend i dziatania podejmowane w kierunku ochrony $rodowiska w sektorze portowym.
Druga czgs$¢ opisuje przyktad portu Koper, analizujac wprowadzane rozwigzania odnoszace si¢ do aspektow spo-
tecznych i $rodowiskowych. Koper stanowi¢ moze punkt odniesienia dla innych portow w regionie Adriatyku o
porownywalnej wielkosci, dlatego wyznaczono sktadajacy si¢ z 6 elementéw model srodowiskowy, uwzgledniajac
takze uwarunkowania spoteczne. Wyniki badan moga pomdc W zarzadzaniu portami, okreslajac wzorcowy scena-
riusz dla szybszego wdrazania celow i dziatan tak srodowiskowych, jak spotecznych, zgodnych ze zréwnowazo-
nym rozwojem.

Stowa kluczowe: porty, inicjatywy srodowiskowe, spoteczny filar rozwoju zrownowazonego, zielona polityka

Introduction

The green logistics approach is more and more evi-
dent also in managing philosophies of ports. The
management of the port must adopt new approaches
in order to find measures against environmental im-
pacts on the sea and land used by the system. More-
over, ports are important intermodal nodes for other
transport modes and trades and as a result they have

to consider the impacts of climate change caused by
their operations and create the necessary adaptation
(Vidal, 2010).

Consequently, the environment issues are becoming
one of the strategic pillars in port development, sup-
ported also by the entire industry. Namely, key ex-
ecutives in port and transport industry within Europe
believe that the green strategy is an important ele-
ment of a company’s strategy (Eyefortransport,
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2008). Climate change, CO, emissions, waste col-
lecting, reprocessing and finally redistribution are
significant factors in logistical decision-making
(Murphy, 2000; de Bruto & Dekker, 2004; Darnall
et al., 2008). At the same time the transport industry
is still focused on economical delivery times and
high safety standards. To some extent, such direc-
tions may contradict the green logistics approach
(Mollenkopf, 2010).

Ports are under pressure to adopt green initiatives,
which has forced some ports to implement green
thinking in management’s decisions and long-term
development strategy. The process is mostly valid
for port systems in Western economies. Emmett and
Sood (2010) see benefits from such an approach,
mostly in a reduced impact on the ecosystem and on
wider environmental degradation, in the enhanced
safety in the port and in overall better health envi-
ronment. In order to encourage other ports Van de
Voorde et al. (1998) claim that focused researches in
port’s responsibility regarding environment and
maritime safety are needed. Kontovas and Psaraftis
(2011) propose to include and combine analysis of
the role of ships in the green port policy. According
to Eden (2011) their GHG emissions, produced
waste, noise pollution and energy consumptions af-
fect ports significantly.

Koper port is one of the port systems that can be clas-
sified as one of the most advanced ports in green
thinking and developing social sustainable environ-
ment. The port has already implemented various
measures in different environmental and social ar-
eas, which makes it a model basis for other ports in
the region or even globally. An in-deep analysis of
past activities and the future orientation has been
performed. The survey gives directions of further en-
vironmental improvements and important directions
for social sustainable development of ports in the re-
gion. Port systems in South-East Europe will soon be
forced to introduce green consciousness and invest
in environment friendly technology (Beskovnik &
Jakomin, 2010).

Environmental drivers and initiatives for ports
Understanding drivers and initiatives

Green port initiative can be classified as a new ap-
proach versus traditional management philosophy of
the 1990s. According to the port environmental re-
view conducted by ESPO’s EcoPorts (2009), the en-
vironmental goals were not listed in the top 10 de-
veloping priorities in mid-nineties of the last century.
During the last two decades the environmental con-
sciousness evolved and completely new drivers in-
fluence a port’s development strategy. Results of the
ESPO’s survey expose that air quality, noise pollu-
tion, produced waste and energy consumption are
among top goals in the managing port systems.

The environmental drivers for ports vary between
different ports according to their position, size and

layout of terminals, operational work, infrastructure
and supra-structure in use, etc. All environmental
drivers can have direct impacts on short-term eco-
nomic operations, on costs effectiveness, on estab-
lishing new markets and alliances. The port can ben-
efit from green measures, especially where the
strong competition is present by the neighbouring
ports. Nijkamp (1994) sees the environment friendly
operations and transportation as drivers for a positive
competition between ports. In regions with low com-
petition the ports are more oriented towards higher
performances and cost effectiveness resulting in a
better financial outcome. Adams et al. (2009) expose
that regulatory compliance and court-ordered activi-
ties might force such systems into carrying out the
required environmental investments to follow legal
recommendations. Since the top-down approach is
not business friendly, the bottom-up approach where
ports are interested in developing green measures is
preferred by the entire port and shipping industry.
Consequently, it proves beneficial for ports to under-
stand, follow and gradually apply different environ-
mental initiatives. Some of them can be easily
adopted, whereas significant investments are re-
quested for some of them. The initiatives can be di-
vided into the following groups:
e  Green shipping, with use of green ships,
e Energy consumption and recycling pro-
cesses,
e  Water and land quality,
e Sustainable and clean manipulation and in-
ternal transport,
e Sustainable hinterland transport,
e Sustainable accompanying actions in port
development, dredging, maintenance, etc.
e Improvements in community and environ-
mental involvement.

Following green port performances

The passive role of ports regarding environmental is-
sues has gradually turned into an active one as ports
follow green initiatives related to port communities
Goulielmos (2000). The degree of green measures
implementation is not equal in all ports, and essential
differences exist among port systems. Therefore,
states, governments and independent organizations
establish an adequate model of monitoring and eval-
uating the port’s environmental performance. Ad-
ams et al. (2009) point out the port’s certification as
a proper way with light top-down approach to stim-
ulate ports in environmentally friendly thinking. The
certification and assessment of environmental
measures are made possible through Environmental
Management Systems (EMS) at ports, including 1SO
14001 and 14064 certificates, Environmental Man-
agement Handbook (EMH), Port Environmental Re-
view System (PERS), and Eco-Management and Au-
dit System (EMAS). The following measures which
are of special importance are analysed:
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e supporting green ships and ship/shore interface;

o traffic and transportation;

e cleanair and Greenhouse Gas (GHG) emissions
and reduced noise pollution;

e energy conservation and efficiency;

e water and land resources management, with pur-
chasing and construction practices;

e waste and recycling management.

Goulielmos (2000) exposes the fact that introducing

environmental measures in ports operation influ-

ences the economic and financial performance.

Namely, environmental measures request invest-

ments in environmentally friendly technologies and

sustainable development, with long-term benefits.

Consequently, in a shorter period of time the invest-

ments might cause a lower profit, but in the future

the port is expected to benefit from the increased

new business generated by green logistics corridors

and green supply chains respectively.

Social sustainable development of ports

According to Peris-Mora eta al. (2005) the port man-
agement must develop not just environmental
measures for sustainable development but social
ones as well. The social perspective is an important
sustainable pillar that complements economic and
environmental sustainability. The concept of social
sustainability that includes approaches towards so-
cial responsibility, liveability, community develop-
ment, social support, worker’s rights, cultural devel-
opment and community resilience, spatial develop-
ment, is more and more present in managing philos-
ophies of port systems.

The social responsibility is particularly present in de-
veloped economies, with higher social awareness,
higher quality of life and higher labour standards.
This perspective was highlighted by western port
communities during last ten years. Nowadays ports
are more social oriented manifesting in higher con-
cern for labour force and their health situation, ex-
tensive financial support of sport, cultural and hu-
manitarian organizations, and by co-financing town
infrastructural projects.

To some extent the social and environmental initia-
tives are complementary. Investing in environmental
development the port at the same time develops so-
cial responsibility and in some cases vice-versa. As
the port systems are still very dependent on labour
they must strengthen their communication and coop-
eration through different pillars of social sustainable
development. The same is valid for port-city rela-
tion, as both can benefit from a sustainable develop-
ment (Daamen, 2007).

Application of environmental measures and so-
cial perspective at Koper port

The Port of Koper is a multipurpose port with 11 spe-
cialised terminals and an excellent location at the

head of the Adriatic Sea. The port throughput in
2013 exceeded 18 million tons of cargo, with a con-
stant increase in the past years. Due to the port’s
complexity and throughput increase, the port man-
agement is under strong environmental pressure
from the local community. The community supports
the port’s further development, but demands envi-
ronmental considerations to be taken into account.
Consequently, the port has to assume increasing re-
sponsibility in terms of environmental protection.
The Port of Koper has already obtained important
environmental certificates, which prove that the port
already meets the requested environmental stand-
ards. The survey gives a view on the port’s evolution
towards the environment friendly maritime system.
The port can be classified as one of the leading port
systems in Europe in taking environmental actions
and measures, and it can be used as a case model for
other ports in the Adriatic area.

Introducing environmental initiatives

The Port of Koper strives to incorporate sustainable
development and environmental protection into the
system’s environmental policy. In this way the port
prescribes measurable goals in different environ-
mental fields and performs regular inspections of the
same. Activities within environmental policy can be
divided into the following areas:

e Technology modernisation with energy-ef-
ficient machinery;

e Reduction of emissions and continuous
monitoring processes on different points
within port area;

e Prescribing preventive measures at work-
places;

e Following changes in environment man-
agement system and implementation of
changes into the company’s regulations;

e Building close partnership with companies
working inside the port area and with local
community.

The five orientations are the platform for a pallet of
different actions within the following fields of envi-
ronment protection: air pollution, noise pollution,
waste management, illumination pollution, energy
and fuel consumption; waste and potable water;
safety of the sea and interventions in the local envi-
ronment. In each field various environmental goals
are defined, including measurable values that are in
accordance with the environmental standards EMAS
(Environmental Management and Audit Standards)
and 1SO 14001:2004 standard as presented in Table
1 (Luka Koper, 2012).

The environmental policy and orientation towards
high environmentally standards are visible also
through various certificates accredited to the port.
The EMAS certificate confirms that the port adjusts
its operations according to high standards. The port
was also accredited with ISO 14001:2004 certificate,
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Table 1. Environmental measures and objectives by Port of Koper
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Environmental Objective Value of the ob- Achieving pos-

measure jective sibility

Air pollution Decreazse dust particle emissions from manipulation < 250 mg/m?/day Difficult
(mg/m#/day) for each measurement

Air pollution PMio emissions across the entire port zone (ng/m°) <30 pg/m® Moderate

Noise pollution Night-time noise level in the direction of Koper city (dB) 48 dB Moderate

Energy Energy consumption in the provision of port services . 0

consumption (kWht cargo handled) Decreasing by 3% Moderate

Waste manage- The percentage of separately collected waste (excl. waste > 84% Moderate

ment from vessels)

Potable w_ater Decrease potable water use in the provision of port services Decreasing by 3% Difficult

consumption (I/t of cargo handled)

IIIumllnatlon Adjustm_ent of |Ilqm|nat|on of facilities and operations to 95% Moderate

pollution reduce light pollution

which confirms the environmental protection
through ongoing modernization of supra-structure
used by different terminals. Besides, the port ob-
tained OHSAS 18001:2007 certification for occupa-
tional health and safety management system and
HACCP I1SO 22000:2005 certificate for a preventive
management system. The latter confirms port’s ori-
entation in handling perishable goods that meets
high standards posed by the certification process. Fi-
nally, the port was accredited with SEVESO 11 envi-
ronmental certificate that is applied to the manage-
ment of large quantities of dangerous substances in
congruence with the Council of Europe Directive
96/82/EC.

Improving air quality

The port follows two measures related to quality of
air in the port area and its surrounding. The first
measure follows the concentration of dust particle
emissions deriving from manipulation at ten points
inside the port area. The objective posed at 250
mg/m?/day is much lower when compared to Ger-
man guidelines with limit values of 350 mg/m?/day.
The average result of one year was not overpassed in
the last five years. The measurements performed in
2011 and 2012 show significant increase if com-
pared to results from 2009 and 2010, but they do not
reach the predefined frameworks. In 2013 the aver-
age result was at 140 mg/m?/day, which is close to
the results from 2009 and 2010 (Figure 1).

The second measure follows the average annual
emission of PMyg particles (size of up to 10 pm). The
annual results of measurements in the last five years
do not reach the level as defined by the guidelines,
which stands at 40 pg/m®. The port uses even a lower
value at 30 pg/m®, which has been achieved from
2009 onwards. According to the port’s report the
measurements at three points in 2013 were in the
range between 19 pg/m? and 23 pg/mS® (Luka Koper,
2013). For comparison following green European
ports obtain higher average results such as Ant-
werpen 34 ug/m®, Barcelona 33 pg/m?®and Valencia
26 pg/m®.

Dust particle emissions from

The principal activities bringing good results in the
past years are mainly related to investments in new
technologies and infrastructure on bulk and liquid
terminals. The port invested in a retaining enclosure,
which has been erected around the dry bulk cargo
deposits. Moreover, water sprays were used to pre-
vent dust generation and dust spreading, but later a
protective paper sludge film on the coal depot was
introduced. This technology shows better results in
unfavourable weather conditions and in periods of
strong winds.

The port also invested in new filtering systems for
handling cereals and in prevention of volatile liquids
to evaporate in the air during the loading and unload-
ing process.

Figure 1. Measures for air pollution from port activity
Source: Port of Koper
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Reducing noise pollution

The Port of Koper is close to the city area. To the
north it neighbours Ankaran and Koper to the south.
In the west the town of Bertoki is expanding rapidly.
Consequently, Port of Koper must pay attention to
the noise pollution mainly generated by cargo han-
dling operations, the use of machinery and vessel's
generators during the stay at the port area. The port
is ranked in group IV as industrial facility, where the
maximum level of noise pollution must not exceed
63 dB. The areas close to the port zone are classified
as type zones I11, where the maximum noise is set at
48 dB.
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Figure 2. Noise level generated by Port of Koper per direction (inside port area), source: Port of Koper
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According to the results of monitoring for the years
2011, 2012 and 2013, the noise pollution is mainly
generated by the container terminal and terminal for
coal manipulation. The noise pollution affecting the
city area of Koper is close to limit values, and results
for 2013 are slightly lower when compared to those
from 2012 (Figure 2). Based on reports by Port of
Koper the noise pollution close to the port area did
not exceed the defined max value of 48 dB in the last
three years. Some other European ports achieve
higher results. Namely port of Valencia registered
noise pollution of 66 dB, Livorno 60 dB, Antwerpen
55 dB, Bremerhaven 50 dB.

The port has implemented various measures to keep
noise pollution in the defined frameworks. Further
reduction of noise pollution is possible by further re-
location of noise-producing manipulations away
from the city area but still within the port area, mod-
ernisation of handling and transport equipment, re-
ducing speed limits, resurfacing manipulation area
and roads close to the city area, and installation of
visible warning devices instead of audible alarms for
machinery operating during the night. With these ac-
tivities the port shall keep noise pollution level be-
low the defined maximum levels, despite the possi-
ble increase of throughput.

IHlumination pollution

A maritime port uses artificial lights during the
night, in order to perform handling operations in
handling areas and transport routes in the third shift.
With the port expansion in the last five years new
storage areas and new transport routes were built.
Consequently, the need for additional illumination
has increased, which calls for two segments to be
closely analysed. The first one embraces the standard
of external illumination according to the legislative

requirements and the second one analyses the energy
consumption for illumination.

According to the first package of activities till 2011,
the port significantly invested in modernisation of
lights which has resulted in approximately 80% of
external illumination to be in compliance with the
legislation, which is not due before 2016. Until 2013,
the additional 5% of lights were replaced, so the port
has already 85% of lights that are in line with higher
environmental standards. In reference to the energy
consumption the port has decreased the share of con-
sumed energy for illumination to 15%. This percent-
age should be further reduced by new investments
till 2016, as posed by the new legislation frame-
works. The same is valid also for other European
ports, in order to be in-line with new legislation.

Following energy and fuel oil consumption

The green concept encourages the reduction of en-
ergy and fuel oil consumption as one of the crucial
environmental issues. Ports shall reduce the con-
sumption per ton of cargo handled. It is possible to
achieve this goal by introduction of new technolo-
gies and modernisation of machinery in use. The
Port of Koper has been decreasing consumption of
energy per manipulated ton of cargo since 2009.
Namely, in 2009 the consumption of energy was
around 1.63 kWh/t of cargo and in years 2012 and
2013 decreased to the target level standing at 1.3
kWh/t of cargo handled (Figure 3). The reduction
was possible through investment in new equipment
on the container terminal that is the biggest con-
sumer of energy in the port. One of the biggest en-
ergy consumers is also the Fruit Terminal that uses
electricity for cooling processes in the specialised
warehouses.

On the other hand, port handling and transportation
processes consume a significant quantity of liquid
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hydrocarbon fuels. The target value set at 0,2 I/t of
handled cargo was set years ago when the port’s
throughput was 30% lower than the actual present
result. In the last five years the port exceeded the tar-
get value. The higher consumption of fuel oil is pri-
marily connected to port expansion, where storage
areas are placed farther from the berth subsystem.
The port will use the new methodology of collecting
and analysing the fuel oil consumption, taking into
consideration other external elements, such as the
outside temperature, working hours, transported kil-
ometres, etc.

Figure 3. Fossil fuel and energy consumption per ton of
handled cargo (2007-2011), source: Port of Koper
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Waste management

Waste management is one of the important fields in
a port’s environmental policy, because the port per-
forms service also to the vessels calling the port. Col-
lected waste from vessels is mainly qualified as haz-
ardous waste including oil-contaminated materials
and oil wastes, galley waste, ash and batteries. The
port has established a Waste Management Centre
(WMC) for the collection and sorting of refuses.
Some waste materials are administered by the WMC,
while some are dispatched to authorised agents for
further processing. Wastes in the port area handled
by WMC are classified in three main groups:

e  Waste generated by port’s operations, such
as packaging wastes, metal scrap, cargo
remnants, timber wastes, and regular mu-
nicipal waste,

e Waste generated by other business entities
in the port, and

e Waste from vessels berthing in the port as
oil-contaminated water, waste waters, gal-
ley waste and regular municipal wastes.

According to the analysed data the port increased the
quantity of collected waste from 2008 to 2011,
whereas in the last two years the quantity of waste
decreased to 4546 t.

In the period from 2009 to 2013 the increase at Ko-
per port was of 10%, where the increase is mainly
generated by the waste from the ships. In 2009 the
port collected approx. 4050 t of waste and approx.
18% was contributed by waste from the ships. In
2013 the share of waste from the ships increased to

Fossil fuel consumption per cargo

handled {I/t)
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30%, totalling 1387 t. Over 86% of waste produced
in the port is collected separately. Namely, sorted
waste materials accounted for 2675 t, while 481 t are
unsorted municipal wastes. The port wants to keep
separately collected waste above 84%.

According to analyse of 40 European ports provided
by EMSA (EMSA, 2012) Koper can be classified as
one of the best ports in collecting and processing
waste. Namely, the study shows that 92% of anal-
yses ports accept sewage; 70% accept nox. liquid
substances; 47% accept oily cargo residues, and 80%
accept Annex V liquid cargo residues. The Koper
port provides all services.

Waste and potable water

Port systems are important consumers of potable wa-
ter as it is used for different operations such as timber
processing, cooling foodstuffs, reducing dust from
handling bulk cargo, washing vehicles handed by the
car terminal and washing of machinery in use by the
port. The Port of Koper reduces the use of potable
water by building internal water networks that can be
fed by water drawn from boreholes and collected
rainwater. In the light of new technology introduced
by the port, an objective to consume 5.8 litres of po-
table water per ton of cargo handled by the entire
system was set. According to the results obtained for
the last five years, the port consumed higher amount
of potable water per ton of cargo handled in 2009 and
2010 when the consumption exceeded 8 I/t of cargo
handled. In 2011 the consumption decreased to 4.8
I/t of cargo handled and in 2012 it increased to 6.36
I/t of cargo handled.

In 2013 the consumption exceeded the target value
by 10%, which is mainly related to the infrastructure
restoration inside the port area. Investments are
planned also for the waste water system where cess-
pits are going to be completely replaced by the port’s
own smaller sewage treatment plants and new build-
ings will be connected to the public network.

Social pillar of sustainability

The Port of Koper intensively develops social pillar
of sustainability. The port is seeking a balance be-
tween economic, environmental and social consider-
ations in system development. Under social respon-
sibility the port is focused on following three seg-
ments:

- Employees,

- Community and environment,

- Sponsorship and donations.
Employee satisfaction is one of the crucial elements
of system’s excellence. The port motivates employ-
ees by rewarding innovation and useful suggestions,
as well as the provision of in-house training and
mentorship. Every year the port promotes five exem-
plary employees, one employee as the leader of the
year, one innovator and one quality operative, that
achieve above-average endeavours and affinity.
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Moreover, the port supports their employees by pay-
ing between 70% and 90% of their supplementary
pension insurance premium.

Workers are further supported with following social
activities by the management:

- employees are informed with monthly in-
house journal, where important news and
other internal operations are published;

- education and training programmes are or-
ganized and funded;

- sporting activities through the Luka Koper
Sports Club are encouraged,;

- organises the annual Luka Koper Sport
Games in which the seaport’s sports-men
and -women compete against one another;

- workers can benefit from subsidised holi-
day apartments.

The Port of Koper is well connected with the local
community and supports various cultural activities,
sport clubs and humanitarian organisations. Besides,
the port is co-financing town infrastructure projects
and is directly engaged in the preservation of natural
heritage close to the port’s eastern border. Every
year the port is making donations in national areas of
culture, public health, humanitarian aids and sport.

Six pillars of environmental measures and a so-
cial pillar for sustainable development

The application of environmental initiatives and
measures by Port of Koper can be used as a case
model for the same-size port systems or mid-size
ports with different terminals and important national
and regional position. To be specific, the complexity

- maximum allowed noise pollution up to 63
dB;
- 100% of external illumination in compli-
ance with the EU legislation;
- Energy consumption up to 1.3 kWh/t of
cargo handled,;
- Potable water consummation up to 5.8 litres
per tonne of cargo handled.
Ports in the Adriatic Sea such as Rijeka, Split, Ploce,
Bar and Durres might apply the defined six environ-
mental pillars. The objectives can be achieved only
by the long-term environmental policy. Firstly, an
in-deep analysis of current situation is needed, and
based on first measurements of the defined six pillars
the target values should be defined by each port.
Consequently, a range of different activities should
be listed and later applied by the port management,
in order to improve environmental results.
Meanwhile for the social pillar of sustainable devel-
opment those systems have different attitudes and
policy due to different organisation, economic per-
formance and social situation in the local commu-
nity. The example of Port of Koper can serve as the
base for developing social responsibility. Conse-
quently the six environmental pillars and a social pil-
lar present the platform for sustainable port develop-
ment. The entire region should benefit from port’s
sustainable development.

Figure 4. Six pillar environmental model for sustainable
port’s development

Dust particle emissions
from manipulation
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of port system, its role in international industry and
globally might affect environmental measures and
the set environmental objectives. Consequently, the
six pillars of environmental policy in use by Port of
Koper might be the platform for other similar port
systems in the Adriatic Sea, where the environmen-
tal awareness is gradually developing but is still not
at the same level. Namely, according to Ecoport
study (Ecoport, 2013) of environmental measures in
force in Southern Adriatic ports such as Durres, Bar,
Bari, Patras etc. are in the initial phases and further mluon?;/.:‘/anon
development of environmental and sustainable initi- pollution 63 dB
atives are needed. Other ports like Ploce, Split and
Rijeka can be added to this group of ports with just
developing environmental and sustainable measures.
The six pillar platform consists of six environmental
fields important for a port’s sustainable development
and environmental approach. Each pillar has a meas-
urable target value to be achieved by the port. The
model uses target values defined by Port of Koper
(Figure 4), but can be set at a different level, based
on the port’s objectives and posed standards:

- dust particle emissions from manipulation

(mg/m?/day) less than 250 mg/m?/day;
- annual average emission of PMyq particles
(size of up to 10 pm) less than 40 pg/m?;

PM10 emissions across

the entire port zone
Potable water

consumption” > Vﬁo ug/m3

Target value

Value by Port of Koper 1.3 kWh/t

Energy consumption

Conclusion

The role of a maritime port in a global green supply
chain is becoming more important than ever. To be
specific, environmental pressure on ports is becom-
ing very strong, therefore port managements are
forced to implement green policy in their long-term
strategy. Ports have already taken important steps to-
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wards environment friendly logistics and transporta-
tion operations. During last decade a social sustain-
able responsibility took an important role in port’s
sustainable development. The port has to be respon-
sible not just to the owners through economic results,
but also to the local community and environment.
Some ports especially from the western economies
already developed their sustainable platforms.

One of such port systems is Port of Koper, where
sustainable development and green policy has been
one of the development focuses for over a decade.
For this reason, Koper port is classified as one of the
greenest ports in Europe, with important social re-
sponsibility. According to the analysed case of Ko-
per port different environmental initiatives are fol-
lowed by a number of measures. The main focus is
on air pollution, noise pollution, energy consump-
tion, waste treatment, illumination pollution and po-
table water consumption. A set of measurable values
are defined for each environmental initiative, where
the results are periodically observed and at least once
per year published to the port community. Through
a set of social sustainable responsibility the port sup-
ports three main segments such as employee’s satis-
faction and health condition, community and envi-
ronment responsibility and financially supporting lo-
cal community through sponsorship and donations.
Based on the analysis and the results, achieved by
the Port of Koper, it is possible to build a commonly
used platform for a port’s environmental and social
sustainable development, even if a certain port has
not been following the sustainable and environment
friendly development so far. A six pillar environ-
mental model, which can be used by ports in the re-
gion in setting-up their environmental measures, is
introduced. The proposed value per each pillar is in
accordance with high international environmental
standards, therefore it can be modified according to
a short-term policy. The model promotes also social
sustainable approach as one of the most important
pillar in sustainable development. With the right at-
titude ports might achieve important environmental
results and sustainable development already by
2020.
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Abstract

Lawn has been used for landscaping, gardening, and beautification of homes and cities for a long time. The evo-
lution of the lawn reflects important cultural and biophysical interactions between humans and nature. The Amer-
ican lawn, which was from Europe and has been a part of the American dream for home ownership and culture,
has become an area going against nature for its extensively using chemicals and generated pollutions. Tracing how
the lawn is becoming an important part of culture, this article focuses on more recent pollution and other environ-
mental problems resulted from the lawn culture. It is argued, that awareness, education and changing culture of
taste and preference can serve additional measures together with law and technological advancement toward sus-
tainable lawn in the United States and the world.

Key words: grass, American culture, conspicuous consumption, industrialization, urbanization, pollution, aesthet-
ics, landscaping

Streszczenie

Trawnik juz o dawna byl uzywany w ksztattowaniu krajobrazu, ogrodnictwie i upigkszaniu doméw. Ewolucja
trawnikow odzwierciedla istotne kulturowe i biofizyczne interakcje pomig¢dzy ludzmi i przyroda. Trawnik trafit
do Ameryki z Europy i stal si¢ cz¢$cia amerykanskiego snu 0 wlasnosci i kulturze domu. PdzZniej stat si¢ on jednak
obszarem przeciwstawiajgcym si¢ naturze z uwagi na intensywnie stosowanie substancji chemicznych i genero-
wanie zanieczyszczen. Wykazujac, w jaki sposob trawnik staje sie wazng czeScig kultury, ten artykut skupia sie
na bardziej aktualnych kwestiach zanieczyszczen i innych probleméw srodowiskowych. Wyksztatcenie $wiado-
moS$ci, zmieniajgcg sie kultura smaku i preferencje, tacznie z prawem i technologia, mogg stanowi¢ dodatkowe
srodki prowadzace w kierunku zréwnowazonego ksztattowania trawnikow w Stanach Zjednoczonych i na §wiecie.
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Stowa kluczowe: trawa, amerykanska kultura, demonstracyjna kultura, industrializacja, urbanizacja, zanieczysz-

czenie, estetyka, krajobraz

Introduction

Grass is considered to be one of the most successful
plants on earth. Grasses are found in almost every
habitat and they also dominate large areas of the
planet. Their strong roots allow them to adapt to dif-
ficult conditions better than many other plant spe-
cies. In human society, grasses have served mankind
in many different ways. The cereal grasses were
originally used as food for livestock and they aided
in man’s transition from nomad to farmer. In Egypt,
grass was used to make paper. In some Asian coun-
tries (e.g., China, Japan), grasses are still the main
materials for traditional handicraft products.
Ornamental grasses are always favored by gardeners
to create harmonious depictions of their gardens and
aesthetic nature. Gardeners use different combina-
tions of shapes, textures, and colors in order to tell a
story. On one hand, grasses can soften the whole de-
sign. On the other hand, grasses can make a picture
sparkle.

In Europe, lawn was greatly appreciated, but the ex-
pansion was limited by space and management costs,
and was not affordable by normal families. In Asia
(particularly China and Japan), the high population
densities could allow much land for lawn use, and
the high maintaining costs were not affordable to
most households. Instead, elements such as ponds,
streams, islands, and hills to create miniature repro-
ductions of natural scenery are more often used in
Asia. Gardening has been limited to public parks
and to some elites rather than to ordinary homes.

In North America, the European culture together
with the abundant space and more-affordable land,
and accompanied by car invention for long-distance
transportation, and technological advancements in
chemical and management equipment have made
lawns of large sizes affordable to ordinary families,
especially in the US. Consequently, lawns have been
weaving into US culture to such a degree that the
lawn is now a part of the American dream for home
ownership and the month of April is known not only
for containing Earth Day, but also for National Lawn
Care Month.

Nowadays, turfgrass lawns are major components of
urban landscapes and are highly valued for recrea-
tional, aesthetic, and environmental purposes (Beard
and Green, 1994). They are dominant features of res-
idential landscapes in North America (National
Turfgrass Federation, 2003; Milesi et al., 2005). The
aggregated estimates of lawn coverage in the United
States fall between 10 and 16 million ha, surpassing
those of some US food crops including barley (5 mil-
lion ha), cotton (4.5 million ha), and rice (1.1 million
ha) (Robbins and Birkenholtz, 2003). Millions of
Americans love their home lawns and are satisfied

with the pure grasses for amenities as well as recre-
ation facilities.

The increase in lawn coverage leads to increased use
of synthetic inputs, including water-soluble fertiliz-
ers, herbicides, and insecticides (Bormann et al.,
1993; Jenkins, 1994). The USEPA (1999) estimated
that 36.3 million kg of pesticide-active ingredients
are applied annually in domestic settings for the con-
trol of insects, invasive plants, weeds, and fungi in
lawns and gardens within the US. With a large and
increasing proportion of developed space given to
the lawn, the problems of mono-cultural ecology and
habitat fragmentation may become more acute. Pol-
lution and environmental problems are associated
with the American lawn from multi-dimensional
causes. Lawns in our own backyards are so close to
our living environment. But the problems are actu-
ally harder than we think.

Technologically, alternative lawn management, such
as integrated pest management (IPM), organic and
natural product applications, and an untreated lawn
care program, is widely explored, few options suc-
cessfully achieve aesthetic results better than the
commercial management using significant chemi-
cals (Alumai et al., 2009). Cultural management of
weeds in turf grass such as mowing, fertilization, ir-
rigation, cultivation, planting, and turf grass selec-
tion to affect weeds (Emmons and Thomas, 2007;
Lush and Rogers, 1992); is not very effective, over-
all. In many part of the country, irrigation is needed
to keep a healthy lawn. Irrigation can be a large por-
tion of the domestic water use in the arid region.
Economically, pesticides and fertilizers are rela-
tively less expensive in relation to the marginal util-
ity of the inputs for both the lawn managers and
homeowners and lawn managers do not directly ac-
crue returns from lawn inputs like farmers do (Rob-
bins and Birkenholtz, 2003). Few economic policy
options exist. Although a tax to increase the prices of
pesticides and fertilizers might reduce the usage, the
increased cost is still minor compared to more fast
increasing income. Robbins et al. (2002) found that
income has a positive impact on the usage of chemi-
cals to lawn management. Unlike crops, lawn grass
is not cultivated for direct sale, but is consumed in-
directly as aesthetic, personal, and property values.
As more wealthy people live in suburban areas, more
demand has been created for large lawns.

Political impetus and momentum for reformation of
water pollution priorities and regulation remain far
behind the needs for change (Robbins et al., 2002).
The structure of water quality management commit-
tees remains heavily loaded with suburban develop-
ment interests and traditional point-source industries
eager to make agriculture pay its fair share, while
paying less attention to other important non-point
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sources. An immediate and proximate toxic risk is
increasingly located in the under-examined areas
around homes (Robbins et al., 2002). The deeply
rooted notion of private property rights in residential
land, moreover, makes restrictions and land use con-
trols far more difficult in residential areas than it
does on agricultural land (Feldman and Jonas, 2000).
In this article, we aim to address the issues from
awareness and cultural perspective. In order to ad-
dress the issues, we need to trace the history. How
lawn has become an American cultural artifact and
how it goes against nature and a significant source
of environmental problems will be reviewed, and
why culture should be important part of the strategy
will be discussed. We extend the argument that
awareness and culture could be an alternative poli-
cies to problems resulted from the pollution. The in-
sights and conclusions are not only limited to the
American lawn and may also apply to other issues
and other places.

Evolving American Home Lawn

According to the Oxford English Dictionary, the
word lawn comes from the old English word launde,
which means an open space or glade. The early
lawns were usually related to pasture fields. With
frequent rains and a moderate range of temperatures,
turf grasses grew easily in the maritime Western Eu-
rope climate. In Tudor and Elizabethan times, lawns
were widely used in gardens to create walkways and
play areas. Gardens with lawns became places to be
loved and admired.

In the early 17" century, the Jacobean epoch of gar-
dening began. It was during this period that the
closely cut English lawn was born. Since owning a
residential lawn was a privilege of some wealthy
people at that time, it represented high social status
and the aesthetic sophistication of its owners. In
English gardens, the flowers of grasses are widely
used to bring drama and depth to the boundaries of
the properties. Inspired by European landscape
paintings, lawns became an essential element of
English gardens.

In the 18™ century, gardening fashion went through
a further change. The landscape gardens of William
Kent (1685-1748), one of the most important design-
ers of English gardens, were inspired by ancient
Greece and Rome as well as the paintings of Claude
Lorraine, Gaspar Poussin, and Salvator Rosa (John-
son, 1999). The open English style of parkland was
seen across Britain and Ireland. Lawns seemed to
flow from the gardens into the outer landscapes.
Dean (1986) believed the American lawn was from
England. In the 17" and 18™ centuries, European im-
migrants in America brought with them English gar-
den styles as well as an appreciation for lawns. How-
ever, it was not until after the Civil War that the lawn
became popular in middle-class residences. Since
then, the traditional residential yard of turf grass has

become an important and cherished image in Amer-
ican culture, and lawn-care has become a main topic
in all types of gardening magazines. Unlike the tra-
ditional English garden, in which lawns usually
served as a setting for lawn games and as a backdrop
for flower beds and trees, the American lawn has be-
come the dominant theme in American gardens.
The historical legacy of Europe, suburbanization
driven by abundant space (cheaper land) and car
transportation, and the function of lawns for home-
owners and is often called living green carpet and an
extended living room. Nowhere in the world are
lawns as prized as they are in the US. They provide
a tough yet soft surface for outdoor recreation and
activities. Some common lawn games include field
hockey, ring toss, volleyball, clock golf, lawn bowls,
horseshoes, deck tennis, croquet, badminton, and ar-
chery as democratic games that could be played on a
small lawn.

They are also the products of learned aesthetic tastes
and cultural traits that have become popular over the
past 120 years. North American lawn monoculture is
derived from English gardens and the manor-house
landscape fads of the 18th century, which was a
product of Italian landscape paintings. North Amer-
icans learned the new English landscape fashion
through paintings, books, and English gardeners.
Some early wealthy Americans emulated English es-
tates and integrated European garden styles into their
New World environments (Jenkins, 1994).
Widespread pastures allowed the immigrant grass
species from Africa, Asia, and Europe to flourish on
the American continent. Grass was critically im-
portant to the survival of the earliest settlements be-
cause it was used to support livestock. At that time,
lawns were managed very differently. Pasture land
was usually maintained through grazing by sheep or
other livestock. Most residential lawns belonged to
wealthy people because maintaining a well-cut lawn
involved a lot of labor. Thomas Jefferson, the third
president of the United States, is thought to have
owned the first American lawn (Bormann et al.,
1993).

It is also widely accepted that Andrew Jackson
Downing, Frank J. Scott, Frederick Law Olmsted,
Sr., and Frank A. Waugh were the original creators
of the ideal suburban landscape, which includes tra-
ditional turf grass lawns (Jackson, 1985). However,
according to Charles Morrow Wilson, lawn did not
become an everyday American word until after the
Civil War. In 1868, Olmsted designed one of the first
planned suburban communities in America — River-
side, just outside of Chicago, Illinois. Riverside pro-
vided the original layout of today’s front lawn, in
that each house be set back thirty feet from the road,
and it prohibited walls (...), each owner would main-
tain one or two trees and a lawn that would flow
seamlessly into his neighbors, creating the impres-
sion that all lived together in a single park (Pollan,
1989). Scott (1873) claimed that a lawn with a
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closely cut smooth surface is by far the most essen-
tial element of beauty on the grounds of a suburban
house.

Americans maintain gardens and lawns to provide
additional beauty and to provide a natural look to
their home. Lawns were initially used to create a
park-like community and to beautify the housing
landscape. Some researchers found that the key at-
tractiveness of a piece of land to early arrivals in
New England was its grassiness. More specifically,
Balling and Falk (1982) found that people generally
prefer a savanna-like environment. The universal ap-
peal of lawns, with smooth topography and green
color, is similar to the setting of the savanna (Balling
and Falk, 1982).

Like any other gardening activities, maintaining a
lawn can be fun and can give a person a sense of sat-
isfaction. The physical exercise involved in working
on the lawn benefits a person’s physical health.
Lawn mowing has been advertised to be a healthy
exercise and hobby interest. Gardening provides an
experience that also has a positive impact on a per-
son’s mental health (Gigliotti and Jarrott, 2005). To
pursue a green lawn is part of the American dream.
As a parcel of private property, a front lawn repre-
sents the Jeffersonian ideals of freedom, democracy,
and opportunity, in addition to an outdoor expression
of 1850s conformism.

From the 1880s through the 1920s, American culture
was transformed from a producer society into a con-
sumer society and conspicuous consumption was
emerging (Veblen, 1899).

Many articles delivered the information to an ex-
panding middle class on how to achieve the perfect
lawn. Having a perfect green lawn has become a
symbol of the wealth, power, and prestige of the up-
per class in society. Middle-class Americans have
shown an unprecedented level of spending power
during the economic boom in the late 20th century.
They maintained perfect lawns to present their
wealth and high status. Darker lawns helped people
to show off their wealth, under the assumption that
the greener the grass, the greater the cost — theorem
by Craig Edminster of International Seeds (Stein-
berg, 2006, p.76).

In the 19™ century, widespread car ownership com-
bined with a government-subsidized road and hous-
ing boom caused people to begin moving to the sub-
urbs. Suburban houses were furnished with front
lawns in emulation of upper-class, park-like estates.
In 1830, John Ferrabee and Edwin Budding invented
the lawnmower, which greatly reduced the labor in-
volved in gardening. Also, the increased availability
of a public water supply and the importation of ap-
propriate grasses brought the cost of maintaining a
lawn within the reach of a growing middle class of
homeowners (Bormann et al., 1993). By World War
Il, the pattern for suburban developments had be-
come more or less fixed. Developers used grass to

surround houses and the families who purchased the
houses were left to take care of these new lawns.

In the 19th century, suburbanization was accompa-
nied by the rise of neighborhood associations. A
neighborhood association provides a range of ser-
vices to residents such as garbage collection, street
maintenance, lawn mowing, and gardening. It con-
trols not only the types of land use but also matters
of aesthetics, including the color of the house paint,
the placement of trees and shrubbery, and the size
and location of fences (Nelson, 2002). In a word, the
neighborhood association provides the community
with the power to judge individual residents’ behav-
iors.

In the process of perceptional formulation, the uni-
form appearance of front yards is deeply embedded
in American culture. If householders wished to be
good Americans, they would maintain a respectable,
open front yard with a grass lawn (Weigert, 1994).
Front lawns are a very public demonstration of per-
sonal values and can be a significant source of satis-
faction and a connection to the community. Ameri-
can lawn was originally a symbol of high status.
George Washington and Thomas Jefferson were two
elite landowners who had enormous public and sym-
bolic stature, and their designed images of their pri-
vate properties have contributed to the status of the
American lawn for the individual homeowner in the
later period when people were more affordable
(Harch, 1971; Manca, 2012).

A well-maintained lawn is seen as a symbol of con-
formity to social norms (Nassauer, 1988). Having
and taking care of lawns is an American norm and an
honorable obligation. Those who do not keep their
front lawn clean and green are considered to be in
violation of community standards and are not good
citizens in the eyes of their neighborhoods. The at-
tractiveness of front lawns comes from the expressed
care in maintenance (Nassauer, 1995). In a lawn
landscape, care is shown by neatness and uniformity
of the overall lawn. A well-ordered and tidy lawn is
expected to show conformity to the aesthetic stand-
ard of the community. The aesthetic of care is
thought to be laden with good intentions and the so-
cial meaning of stewardship, work ethics, personal
pride, and contributions to community.

People can judge a family by the lawn in front of
their house. In the neighbors’ eyes, a well-main-
tained lawn means that the owner is well-educated
and has a job and a good family. Most homeowners
have historically maintained their lawns in order to
be good neighbors and to have a proper appearance.
Those who did not maintain a lawn often come under
extreme social pressure. Some residents even select
plants that are already in the neighborhood to show
a willingness to be part of the community. For exam-
ple, Kaufman and Lohr (2002, p. 296) wrote, the
folks straight behind us obviously have a big vested
interest in the way we keep our yard (...). Before we
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moved in, they asked our mutual friends — how well
do they keep up their yard?

Thus, by demonstrating conformity with local norms
and by encouraging community ties, lawn mowing
reflects the individual’s personal identity. It also rep-
resents the image of a harmonious family. On the
other hand, those who maintain a messy front yard
are often branded as being selfish, unneighborly, un-
christian and undemocratic (Pollan, 1989). As a re-
flection of social status, lawn mowing can influence
the economic value of property. For many home-
owners, maintaining the front lawn is simply an in-
vestment in capital. Front lawns are semi-public
spaces that impact the community. As a whole, they
contribute to the overall image of the community.
Yards that are allowed to run wild are considered to
be detrimental to the value of the property and they
affect the neighborhood’s overall property value
(Clayton, 2007).

Gardening in a publicly visible setting provides op-
portunities for social communication, like Steinberg
said, a neatly trimmed, perfectly green lawn that un-
folded across the front yard like a living version of
boardroom (Steinberg, 2006, p.14) In the US, chil-
dren learn how to mow the grass from their fathers
when they are very young. It is a method for teaching
children responsibility. Neighbors get to know each
other when sharing information about lawn care ex-
periences, including fertilizer and seed use and gar-
dening practices (Lewis, 1990). The incentive to so-
cialize is especially important at a time when Amer-
icans are increasingly isolated from others due to the
privatization of house properties.

A homeowner’s aesthetic standards are also affected
by the public media and/or other people’s opinions.
To spur the widespread adoption of the residential
lawn, popular magazines provided a new forum fo-
cused on the aesthetic appeal of the lawn. ‘Lawns
Beautiful’ tells what many estate owners are doing
to improve their lawns and proves it through inter-
esting pictures (Jenkins, 1994).

Businesses promote lawns and lawn care needs sup-
port businesses. Many businesses and industries pro-
vide equipment, services, and other products to
homeowners. The invention of mower made to mow
lawn much easier (Kennedy, 2000), and the fertilizer
and pesticide chemical industry make wood control
and greening manageable although it is not cheap.
Americans spend an estimated $40 billion per year
on lawns and acreage of turf is still growing quickly
(Steinberg, 2006). The production, sales, and pro-
cessing of home lawn products generates employ-
ment, economic activity, income, and tax revenue.
The lawn-dependence industry is part of the life
blood of the American economy. According to a sur-
vey of home lawns in Minnesota, the average lawn
size was estimated to be 0.62 acres (0.25 ha), with an
estimated 872,660 acres (353,427 ha) in home lawns
and annual spending of $200 per home and $150 mil-

lion in total expenditures over the entire state (Meyer
et al., 2001).

Advertisements have been selling an image to the
public of the beautiful scenery of the spacious, newly
designed lawn and garden area surrounding a lovely
house. Many owners of small homes enjoy these pic-
tures and try to fit their own properties into this pic-
ture of a green, velvety carpet of grass. The growing
lawn industry together with the chemical industry
used popular magazines to sell the image of a good
or perfect lawn for middle class Americans. The
ideal industrial lawn was thought to be composed of
grass species only; free of weeds and pests; continu-
ously green; and kept at a low, even height (Bor-
mann etal., 1993, p. 62) The pursuit of a perfect lawn
was reinforced by advertising and horticultural ad-
vice in popular magazines, in addition to advertise-
ments promoting lawn standards in order to sell more
lawn care products.

Advertising sought to display a high-class image for
their product and attract consumers to follow this
trend. Maintaining a perfect lawn would indicate be-
ing good neighbor, a good citizen, and a good family
man. The successful advertising images became cul-
tural icons (Jenkins, 1994). That is, images of lawn
mowing became icons of American culture. Home-
owners were urged to buy new lawn care products
and to spend hours every week on lawn maintenance.
Industrially produced, this archaic landscape form
was well-suited to post-World War 1l technology
and management techniques (Jenkins, 1994). It
demonstrates, moreover, the marketing of an ideal
through media imagery that promotes lawn perfec-
tion as ordered monoculture (Bormann et al., 1993).

When Culture Going against Nature

The current extra amount of chemicals used on lawns
is partly the result of lawn culture shaped from the
history (see Figure 1): the homeowner’s quest for a
perfect lawn and low tolerance for weeds and insect
pests is unusually predisposed to the romantic bu-
colic associated with rural landscape and imagery
(Waldichuk, 1998). The culture of residential lawn
as an ordered monoculture has proven nearly intrac-
table to reform (Feagan and Ripmeester, 1999), and
does not tolerate lawn heterogeneity (Bormann et al.,
1993). The total annual input of yard insecticides
represents a class of ecological policy problems pre-
viously unseen.

The economic growth is supporting the culture. The
use of lawn care inputs, especially chemicals, has
been shown to be positively associated with high lev-
els of income and education and is disproportion-
ately heavy amongst consumers who not only claim
environmental concerns but who also acknowledge
the negative effects of their actions (Robbins et al.,
2002).
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Figure 1. The American lawn culture and the pollution to the residential environment

People are placing too much attention and concern
toward the green color of a lawn, even though a
lighter green lawn represents better fertility, root de-
velopment, and disease resistance. However, com-
mercial advertisements try to convince homeowners
that the greener the grass, the higher the aesthetic
value. Advertisements describe a picture of a harmo-
nious family — a rich green lawn sets off your house
to its best aesthetic advantage and makes a wonder-
ful area for children to play and for adults to sit and
enjoy the finest scenery.

Deep green turfgrass usually involves more chemical
use. It turns out that the much-touted deep-green
lawn is not the healthiest turf. According to a study
by the National Oceanic and Atmospheric Admin-
istration, only about half of the nitrogen and phos-
phorous in fertilizer is utilized by plants. The rest is
dissolved in the groundwater and it causes tremen-
dous growth in the number of bacteria, leading low
oxygen into the water and the killing aquatic ani-
mals. Water consumption is also a problem (Shu-
man, 2002). The average lawn requires about 10,000
gallons of water over the course of a summer to keep
it green (Melyayev, 2002). This is a tremendous
amount if we consider that at least 40% of the
world’s population faces serious water-shortage
problems.

The obsession with the ideal of having pure grass
leads to the overuse of herbicides and pesticides. The
home lawn landscape is considered to be part of na-
ture, but it is also an extension of the home. Weeds
are often viewed as unaesthetic in appearance and as
uninvited trespassers. Insects are quite normal in na-
ture, but they are also unwanted in a perfect lawn.
Some lawn service companies, which rely heavily on
quarterly or bi-monthly pesticide applications, leave
the consumer with the perception that healthy, attrac-
tive lawns require frequent applications of assorted

chemicals. Most suburban households and lawn-care
operators apply more herbicides and pesticides per
acre on lawns than most farmers spread to grow
crops in large fields (US Senate, 1991).

Although advertisements have routinely claimed that
the use of fertilizers and pesticides is safe, the actual
safety of these chemical applications has been
brought into question by others who claim that they
may be toxic or harmful to humans. Carson (1962)
examined and demonstrated the chemical industry
and her work eventually led to a ban on some chem-
icals for home use (e.g., DDT).

Even the pesticides that are still permitted by the
EPA are often known toxic substances. Some chem-
icals commonly used on lawns and gardens have
been associated with birth defects, mutations, ad-
verse reproductive effects, to causing cancer in la-
boratory animals. Children, infants, and fetuses may
be especially vulnerable to the health effects of pes-
ticides (Landrigan and Garg, 2002). Grass is food for
many animals such as geese, squirrels, prairie dogs,
and rabbits living in suburban areas. Some pesticides
are toxic for them. For example, the pesticide Dia-
zinon was banned in 1986, because it caused the
death of songbirds, waterfowl, eagles and other birds
(Daniels, 1995).

The use of fertilizers, pesticides, and herbicides in
lawn management contributes offsite water quality
problems observed in American rivers. Most im-
portant water quality parameters such as sediment,
nitrate, phosphorus are all related to lawns (Sun and
Lockaby, 2012). Less recognized harm that lawns
can cause to the environment is how lawns affect
runoff and local climate. Lawns that were converted
from forests can generate more storm flow than for-
est lands for two reasons: 1) soils are much com-
pacted in lawns such rainfall cannot fully infiltrate;
2) grass intercept much less rainfall during storms
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and uses less water than trees in the plant transpira-
tion process thus the soils under the lawns have less
available storage to absorb rainstorm. The end re-
sults contribute to frequent flush flows, deep cut of
urban watersheds (thus river bank erosion), and gen-
eral watershed degradation (Sun and Lockaby,
2012). Inaddition, it is well known that clearing for-
est vegetation in urban areas promotes Urban heat
island (Konopacki and Akbari, 2002).

Awareness and Culture towards Sustainable
Lawn

The lawn was created and developed by the con-
sumption determined by the economic factors such
as income, costs of land, labor, and fertilizers, but
also promoted by culture and tastes (Larson et al.,
2009). Lawn question can be seen as a subset of cul-
tural and political ecology research problems, link-
ing political economy, culture, and behavior to land
cover change (Robins et al., 2002). To promote a
sustainable lawn, we need to know not only the ecol-
ogy but also the backyard culture and economy.
Abundant evidence show culture should be included
to address, not limited to lawns but also other envi-
ronmental issues (e.g., Larson, 2009; Trigger et al.,
2008, Domene and Sauri, 2007; Head and Muir,
2007; Luc 2014).

Culture is integrated system of learned behavior pat-
terns which are characteristic of the members of a
society and which are not a result of biological in-
heritance (Hoebel, 1966). Culture is related to ethics,
habits, customs and value judgment. Broader econ-
omy mobilizes and produces tastes (Wilson, 1992).
In recent decades, the tastes of nature or a natural
aesthetic have been an increasing trend. Such a cul-
ture has resulted in problems as well as become bar-
rier to collect the problem as illustrated in Figure 1.
Towards sustainable lawn, we need to start from cul-
ture of individual attitudes and taste, which will lead
to intentions to and acting on changing (See Figure
2). The intention will bring and seek new technolo-
gies, more acceptable weeds and not so green lawns
and even replacing with more trees.

Awareness education is critical for the change as in
many cases (e.g., Pawul and Sobczyk, 2011). Cur-
rent education and extension are mostly limited to
technology of lawn care, simply how to keep lawn
green and pure. We should also promote and tell the
public that the green lawn is not green, and the green
and prefect lawn is not beauty. As Nassauer (1997a)
indicated, appreciation based on knowledge is the
only way to avoid aesthetic omissions and decep-
tions. Our culture should promote a new perception
of beauty: only a healthy lawn can be aesthetic.
Messy is acceptable and can also be beautiful (Nas-
sauer, 1997b).

More ecologically landscaping is more socially de-
sirable. Such an attitude should go beyond individual
level into culture. Many people do realize that the

yard management generates pollution as wealthier
people are using more pesticide and fertilizers (Rob-
bins et al., 2002), but the society accept the pollution
but not messy but environment friendly yard. New
culture and norms of social goodness would induce
homeowners to plant more trees, produce better hab-
itats, and apply less water, pesticides and herbicides.

Attitudes to lawns

\ Intentionsto
perform the > behavior
A actions

Culture and norms

Regulationsto lawns

Figure 2. From attitudes, culture and regulation to lawn
management

How to change public perceptions and attitudes, or
broadly lawn culture? As Steinberg (2006) argued,
the American obsessive quest for the perfect lawn
has been largely promoted by individuals with com-
mercial interests. However, governments and other
non-commercial organizations can use the media to
influence the public perception. The National Wild-
life Federation offers certification of schoolyards
and community areas. Community areas are certified
when they accumulate a certain amount of points
based on their population. In 2006, more than 74,000
yards, schools, and communities had been certified,
including more than 12,000 in the last six months.
Working through various public media, education
could help to shape public attitudes and perceptions
about landscaping. It is especially important if mem-
bers of younger generations form different attitudes
regarding landscaping. Zheng et al. (2009) also
found the impact of an educational background to the
preference of landscaping. Based on a study on the
public’s attitude toward woodlot management in ur-
ban areas in Finland by Tahvanainen et al. (2001), it
was found that the younger the person, the more pos-
itive their attitude toward the natural state of nature.
Kays et al. (2006) is an excellent manual for reaching
out to small woodland owners about managing their
backyards. Messy is acceptable and environmentally
beneficial. Annual awards to honor landscaping that
meets a new, desired standard might help to promote
awareness and adoption by homeowners.
Homeowner associations can also promote sustaina-
ble lawn and landscape management, promoting the
notion that yards should have more trees and lawns
should be smaller in order to limit the use of chemi-
cals and reduce runoff. Trees should be used as an
energy saver for urban homeowners. Close-to-na-
ture concept should be promoted, especially in arid
regions where lawns entirely depend on irrigation.
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Further research is needed for investigation toward
how we can reshape the existing culture, increasing
the awareness.
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Abstract

It has been observed that employing the natural processes occurring in the Earth’s ecosystem for mitigating the
greenhouse gases emission is sustainable. One of the main sources of methane emission is agriculture (rice culti-
vation and livestock raising). Limiting the cultivation of rice would not be sustainable, as it is the basic source of
alimentation for a large share of human population. On the other hand, introducing feed additives which limit the
methane production in rumens can be considered sustainable. Another significant source of methane emission are
landfills. Utilizing this gas for energy purposes is the most sustainable solution. However, as only part of methane
can be used as the source of energy, the natural process of methane oxidation by methanotrophic bacteria occurring
in soil may contribute to sustainable reduction of its emissions from landfills.

Key words: green gases emissions, methane emission, sustainable development, reduction of green gases emis-
sions

Streszczenie

W artykule zwrocono uwage, ze wykorzystanie naturalnych proceséw istniejacych w ekosystemie ziemi do
zmniejszenia emisji gazow cieplarnianych jest zréwnowazone. Jednym z gléwnych zrodet emisji metanu jest rol-
nictwo (uprawa ryzu i hodowla bydta). Ograniczenie upraw ryzu nie bytoby zroéwnowazone, poniewaz ryz jest
gldéwnym zrodtem zywnosci dla duzej czesci populacji ludzkiej. Natomiast wprowadzenie suplementow do paszy
bydla ograniczajacych tworzenie si¢ metanu w zwaczach mozna uzna¢ za dzialanie zgodnie z zasadg zréwnowa-
zonego rozwoju. Innym znaczacym zrédtem emisji metanu sg sktadowiska odpadow. Najbardziej zgodne z zasada
zréwnowazonego rozwoju jest wykorzystanie tego gazu do celdéw energetycznych. Poniewaz tylko cze$¢ metanu
daje si¢ wykorzysta¢ do celow energetycznych zwrocono uwage, ze zastosowanie naturalnego procesu zachodza-
cego w glebie, jakim jest utlenianie metanu przez bakterie metanotroficzne moze przyczynic si¢ do zrownowazo-
nej redukcji emisji metanu ze sktadowisk odpadow.

Stowa kluczowe: emisja gazoéw cieplarnianych, emisja metanu, rozwoj zrownowazony, redukcja emisji gazow
cieplarnianych
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Introduction

Sustainable development is development that meets
the needs of the present without compromising the
possibilities of meet their needs by future genera-
tions (WCED, 1987). This is related to ecological,
economic and social issues.

Human beings are social people, however to expand
their social behaviour, they need i.e. stable environ-
ment.

The most important challenge for the present state of
the biosphere is connected with climate changes and
anomalies. They are caused by huge logging of for-
ests, especially tropical forests, and impressive emis-
sions of different greenhouse gases.

Climatic changes foreseen by IPCC seem to be one
of the greatest threats for the implementation of the
basic sustainable development paradigm, which is
preserving the environment for future generations.
Remedial measures, especially in the European Un-
ion, focus on cutting the CO, emission from anthro-
pogenic sources, particularly in the energy genera-
tion processes. Switching to so called low emission
energy generation technologies is an extremely
costly venture, which has a negative impact on the
economic development and may significantly hinder
the implementation of another important sustainable
development paradigm, namely the intra-genera-
tional justice. On the other hand, other methods of
mitigating CO; concentration in the atmosphere re-
main under-appreciated. While approximately 10
billion tons of CO; are emitted annually from anthro-
pogenic sources, mainly fossil fuel combustion and
cement production, roughly 120 billion tons of CO;
are emitted simultaneously from the Earth’s bio-
sphere. If the emission from ecosystems were re-
duced by 10%, it would mitigate the total emission
from anthropogenic sources. Similar situation occurs
in the case of methane, which is another important
greenhouse gas.

On Earth, methane exists in deposits. It was created
through two kinds of processes:

- in thermal processes. Organic matter de-
composed in elevated temperature, produc-
ing methane and higher hydrocarbons. It is
believed that both shale gas and crude oil
were created in thermal processes.

- in biological processes. Methanogenic bac-
teria process organic matter into methane in
anaerobic conditions. Methane produced in
this way is found in conventional gas de-
posits, clathrates, and arctic permafrost.

The most important parameter, when considering the
impact on greenhouse effect, is the content of me-
thane in the atmosphere, which is continuously on
the rise since the onset of Industrial Revolution. Its
concentration in the atmosphere equalled 700ppb
prior to 1750, reached 1745ppb in 1998 and
amounted to 1775ppb (IPCC, 2001) in 2014. Ac-

cording to Fung et al. (1991), Lelieveld et al. (2002),
Sapart et al. (2012), methane is emitted into the at-
mosphere both from natural sources such as swamps
(115-145 Mt/year), termites (10-20 Mt/year), seas
and oceans (5-10 Mt/year), as well as from anthro-
pogenic ones such as fuel industry emissions (75-
100 Mt/year), municipal landfills emissions (40-70
Mt/year), or rice cultivation (60-200 Mt/year).

Rice paddy fields can be compared to man-made
wetlands which are characterized by high moisture
content and oxygen depletion. These factors com-
bined with high content of biomass and nutrients,
create conditions for methane formation. Production
of 1 Mg of rice corresponds to the emission of 100
kg of methane. Other sources of methane emission
include livestock raising (80-115 Mt/year), biomass
combustion in domestic stoves (30-50 Mt/year) and
municipal wastewater treatment plant (~10Mt/year).
According to IPCC estimations (IPCC2013), total
annual methane emission from all the sources adds
up to 598 Mt.

Simultaneously, methane is removed from the at-
mosphere. The most important sources include: oxi-
dation in the troposphere (~506Mt/year), oxidation
in the stratosphere (~40 Mt/year), and oxidation by
methanotrophic bacteria in soil (30Mt/year). Ac-
cording to these estimations, methane content in the
atmosphere increases annually by ~20Mt. Climate
stabilization mainly necessitates inhibition of in-
creasing methane content in the atmosphere. Limit-
ing its emission to the degree which causes a drop in
its concentration in the atmosphere would be benefi-
cial. Taking into account the paradigms of sustaina-
ble development, which prescribe both to neutralize
impact of methane on the greenhouse effect and to
minimize the influence of taken actions on food pro-
duction, a critical evaluation of possible methane
emission mitigation methods will be carried out.

Sources of methane emission

Methane is the product of anaerobic organic matter
decomposition. One of the main sources of methane
emission is ruminants raising, especially cattle. This
emission could be limited by reducing the beef pro-
duction and substituting it with poultry and pigs,
which are more neutral for the environment. Rice
cultivation is another important source of methane.
However, limiting its production would be difficult,
as it is one of the diet basic components for almost
half of the human population. Certain amount of me-
thane is emitted from industrial processes such as ex-
traction and distribution of natural gas (IPCC, 2013;
Osborn et al., 2011; Rahm et al., 2012; Rozel and
Reaven, 2011; Vidic et al., 2013) as well as coal min-
ing (EIA, 2013). Biomass combustion in domestic
stoves, especially in households, is yet another sig-
nificant source of methane emission. Additionally, a
lot of methane is emitted from wastewater treatment
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plants, especially the sewage discharged by growing
cities, and from landfills. Emission from both
sources is rapidly growing. Since the days of Indus-
trial revolution, the concentration of methane in the
atmosphere increases by 0.9% per year on average.
In the Earth’s ecosystem, there are various methane
decomposing processes. One of the more important
ones is methane oxidation in troposphere and strato-
sphere by OH-* radicals. Methane absorbed by soil is
also decomposed by methanotrophic bacteria.
Therefore, it is advisable to seek natural methods for
mitigating its con-centration in the atmosphere.

Methods of mitigating methane emission

Mitigating methane emission from natural sources is
relatively difficult. Practically, one should not inter-
fere with the termite colonies existing in natural eco-
systems. It is also hard to imagine any way of con-
trolling the emission from seas and oceans. Theoret-
ically, it would be possible to reduce methane emis-
sion from swamps by drying them. However, this is
a significant interference in important natural earth
ecosystems, which are habitats of many organisms.
Drying swamps would decrease bio-diversity.
Moreover, it leads to increased rate of organic matter
mineralization, which in turn leads to the increase of
another greenhouse gas — namely, carbon dioxide.
Taking into account the above-mentioned conse-
quences, the conclusion is that interfering with the
natural methane-emitting processes would not con-
form to the principles of sustainable development.
Let us evaluate the anthropogenic processes. Rela-
tively lot of methane is emitted during the extraction
and processing of fuels. Actions aiming at curbing
the emission, mainly through improved leachate
control and reducing the emissions from coal mines
are encouraged. In the latter case, degassing coal de-
posits prior to extraction is desirable, as it leads to
the utilization of methane as a source of energy and
increases the safety in the process of mining coal as
well.

Rice paddle fields, which are a vital source of food,
especially in Asia, also significantly contribute to the
emission of methane. Hence, limiting the cultivation
of rice would be against the sustainable development
principle of providing access to food. In the case of
livestock raising, cattle is mainly responsible for me-
thane emission. To a certain extent, the raising of
cattle for slaughter could be limited by substituting
beef with pork and poultry, as the emission of me-
thane is low in that case in that process. However, it
is difficult to alter the dietary patterns of a large and
wealthier part of population, which puts the reduc-
tion of livestock for meat production into question.
Approximately 3-12% of the energy consumed by
cattle and sheep is converted to methane in the ru-
men and released to the atmosphere. This amount of
energy is wasted and therefore is not used for grow-
ing of these animals. Therefore, minimization of the

methane generation in rumen will contribute to bet-
ter utilization of forages by farmers.

However, limiting methane emission from livestock
raising by means of feed additives that mitigate the
methane production in rumens should be considered.
Rumensin™ is a product which significantly reduces
this problem (Hook et al., 2010). Employing this ad-
ditive would eliminate the negative impact of live-
stock raising on climatic changes and will improve
utilization of feed in meat and milk production. Yet,
this approach is not cost free. The production of this
additive generates additional cost which should be
balanced by an increase in forage utilization and de-
crease in the contribution of methane emission to
greenhouse effect. Cutting the emission from cattle
and sheep raising by 50% would inhibit the increas-
ing methane concentration in the atmosphere. How-
ever, the problem consists in the lack of economic
instruments which could be used to control the use
of above-mentioned feed additives on a broader
scale.

Landfills constitute another important source of me-
thane emission to the atmosphere (Bogner and
Spokas, 1993). Methane on landfills is created in the
process of anaerobic organic matter decomposition
by bacteria (methanogens). This process yield great
amounts of methane (Hilpert et al., 2007; Fountou-
lakis et al., 2008; Hook et al., 2010; Wedlock et al.,
2013) which is profitable in recovery and use for en-
ergy purposes.

Landfills are the third biggest anthropogenic source
of methane, after rice cultivation and ruminants.
1200 Tg of waste is produced annually in the world,
70% of which is deposited on landfills. According to
estimates 30-35 Tg CHa/yr is emitted from landfills.
It is projected that the amount of produced waste will
increase twice till 2030. Therefore, cutting the emis-
sion from this source may significantly contribute to
the mitigation of methane impact on the greenhouse
effect.

In the USA alone, there are over 400 systems utiliz-
ing landfill gas, which are capable of generating
more than 9 billion kWh of electricity. It is estimated
that there are over 1000 such systems globally.
However, utilization of methane from landfills is
possible when the production is intense, i.e. for a cer-
tain period. Attempts to intensify the methane pro-
duction in order to utilize it for energy purposes are
made (Pawlowska and Siepak, 2006), as they would
allow for a more sustainable management of land-
fills. Nevertheless, methane will be produced on
every landfill for decades, but after some time its
concentration will be too low to be used as a source
of energy. On the other hand, mitigating this emis-
sion is extremely important for preventing the global
warming. While seeking the methods of mitigating
methane emission, attention was drawn to metha-
notrophic bacteria living in soil, which are capable
of oxidizing it.



120 Yucheng, Cel/Problemy Ekorozwoju/Problems of Sustainable Development 1/2015, 117-121

Atmospferic content of 4850 Mt CH,

concentration: 1745 ppm

Total sink
576 Mt/year

Total emissions
598 Mt/year

Figure 1. Simplified diagram of methane circulation in the Earth ecosystem (data based on direct flux measurements, IPCC

2007)

Methanotrophic bacteria are able to convert the me-
thane to carbon dioxide, which has warming poten-
tial 25-times smaller than the methane.

Biofilters that employ these bacteria have been con-
structed (Pawtowska et al., 2011), and methods of
creating landfill covers in which methanotrophic
bacteria develop have been devised (Pawlowska et
al., 2003: Pawlowska and Stepniewski, 2004, 2006:
Czepiel et al., 1996; He et al. 2008; Chanton et al.,
2011) (Fig. 1). In this way, methane emitted from
landfills may be oxidized. Such biofilters and special
covers allow for self-oxidation of methane and thus
mitigate its emission.

Summary

There are two fields in which significant reduction
of methane emission into atmosphere is possible.
The first constitutes employing additives to the feed
for cattle and sheep raising. This solution is benefi-
cial from the point of view of sustainable develop-
ment, as it leads to better fodder utilization, meaning
that the same amount of feed would yield more milk
and beef. However, it is difficult to convince the an-
imal breeders to employ it. Although the reduction
of methane emission from livestock raising through
the addition of substances inhibiting the production
of methane in rumens could relatively easily stop the
increase of methane concentration in the atmos-
phere, no possibility of convincing the breeders to
adopt this solution renders it practically non-viable.
Methane emission to the atmosphere could also be
inhibited through the reduction of the emission from
landfills by using biofilters or bioactive biocovers.
Bearing in mind that biofilters and biocover may vir-
tually operate autonomously, employing this method
of methane emission mitigation is easier. It would be

possible to introduce legal regulations enforcing the
installation of biofilters or biocovers on landfills.
Employing the natural methods, such as metha-
notrophic bacteria, for the mitigation of methane
emission from landfills is a good example of intensi-
fying natural processes occurring in the environment
to reduce the greenhouse gases emission. This is a
classic example of a sustainable method.
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Abstract

The work consists of two interrelated parts. The first one presents general issues relating to sustainable develop-
ment. There are examples of the road investments, in which the problems arising from the lack of a general ap-
proach to environmental principles and consequently sustainable construction occurred. In the second part, on the
examples of culverts and bridges, selected technical cases are discussed.

The aim of the paper is to characterize the inconsistencies appearing during the bridge design process and mainte-
nance in accordance to environmental categories. Several examples of the road-bridge investments carried out in
the last decade have created the basis to formulate some opinions and questions.

The difference between the approach of bridge engineers and that of environmental ones to the concept of animal
transition is shown on the grounds of implemented technical and environmental standards. The existing problems
are of dual nature, the first group being very general aspects i.e. concerning the concept of ecology, while the other
one involves detailed tasks, e.g. shaping the image of a bridge. Several questions of great significance have been
formulated and addressed to ecologists. The answers are indispensable for bridge engineers to solve technical
aspects of the proper, sustainable design of environment-friendly bridges.

Last but not least, the suggestion to use bridges as places for monitoring the environment in their surroundings is
presented. This research work might be crucial for further good cooperation of bridge engineers and environmental
ones.

Key words: sustainable development, bridges, environment

Streszczenie

Praca zawiera dwie powigzane ze soba czesci. W pierwszej zaprezentowano ogélne zagadnienia z zakresu zrow-
nowazonego rozwoju. Przywotano przyktady inwestycji drogowych, przy ktorych wystapilty problemy wynikajace
z braku zrozumienia uwarunkowan zréwnowazonego rozwoju, co przetozylo si¢ na problemy budowlane. W czg-
$ci drugiej, stosujac przyktady z budownictwa mostowego, poddano dyskusji wybrane problemy techniczne.
Celem pracy jest omowienie nie$cistosci w kategoriach srodowiskowych, pojawiajacych sie w trakcie projekto-
wania mostow, rzutujgcych na ich utrzymanie. Kilka przyktadéw sposrod prowadzonych w ostatnie dekadzie in-
westycji drogowych stworzyto platforme do formutowania opinii i stawiania pytan.

Réznice miedzy podejsciami inzynier6w mostowych a srodowiskowych pojawiajg si¢ wyraziscie przy projekto-
waniu przej$¢ dla zwierzat. Przedstawiono je, wykorzystujac stosowane standardy techniczne i postulaty ekolo-
giczne.

Istniejace sprzecznosci sa dwojakiego rodzaju. Z jednej strony obowiazuja bardzo ogoélne zasady ekologiczne,
podczas gdy z drugiej wystepuja elementarne zadania projektowe, czyli np. projektowanie geometrii lub szerzej —
obrazu mostu. W tym szczegdtowym zakresie sformutowano kilka waznych pytan adresowanych do ekologow.
Odpowiedzi na te pytania sa kluczowe dla projektantdow, po to by rozwigzywac problemy mostowe wlasciwie, tj.
by projektowaé funkcjonalne, zrownowazone i przyjazne srodowiskowo obiekty drogowe.

Na koniec poruszono problem monitorowania srodowiska, z wykorzystaniem przepustow, mostow i wiaduktow.
Powstate zbiory danych moga utworzy¢ baz¢ do prowadzenia badan o charakterze ilo§ciowym, a takie wyniki
beda owocowaé dobra wspotpraca inzynieréw srodowiskowych i mostowych.
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Stowa kluczowe: zrownowazony rozwoj, mosty, srodowisko

1. Introduction

Sustainable design and construction works are appli-
cations of the sustainable development concept. The
Latin sustento means sustain or endure. Now the
term is more extended then the original Latin word
meaning. In the case of construction — the contem-
porary understanding of the above is a sort of ac-
tions, which result in welfare of people and their sur-
rounding (Kates, 2005; Quaddus, 2013). However,
any development is the unity of adversities. On a
very minor scale it could be observed when struggles
between environmentalists opposing the expansion
of a transportation net and civil engineers occur. The
pure Kant Praxis category (Critchley, 2012), which
is here only a technical tool, could be applied when
estimating engineer processes. Building highway
systems in the US and Germany in the 30s was a
method against the economic crisis, which was man-
ifested by high unemployment. This program
changed the transportation systems revolutionarily
and led to the industrial and economic growth.

The same program was applied in Italy after World
War 1, where the results were the same and where
the development was spectacular.

So, bearing in mind positives of creating highway
systems, one should put the following question —
what is an alternative choice? If, looking forward,
the road system is not done, will this be a compro-
mise for generation to come or not? The similar
problem applies all around the world, while creating
linear and spatial structures of a various type, built
with cements as a binder in concrete. The use of ce-
ment is one of the main sources of atmosphere pol-
lution. However, until now, there is no substitute to
it. Without question, tunnels, roads or cities already
built and those being built at present, could be treated
as developments that will be positive for further pro-
gress of future generations (which is the basic prin-
ciple of sustainable development). Nevertheless, the
pollution impact is also unquestioned. Where is the
balance or, more strongly, where is the impassable
limit for concrete technology (Aitcin, 2000)?

An interesting concept is presented in the article Sus-
tainable Development Revolution (Pawlowski,
2009) where the author analyzes sustain develop-
ment taking Ethics into consideration. It is true, that
any changes start from mental disintegration which
leads to the higher level of new integration
(Dabrowski, 1964). It is worth to recall the Guten-
berg print technique followed in mass releases of the
Bible or the Briand-Kellogg treaty (Stimson, 1932).
Those were the turning points in human mentality,
especially in ethics. Ethics is highly anthropological
while the nature is governed by very crude rules,

! Die These-Antithese-Synthese, geistloses Schema.

characterized by Darwin (1859). The everyday hu-
man life is full of behaviours, which could be treated
as Darwin's type, being rather rare to ethics inherent
to other religions. Therefore, Cuvier's concept
(1825) that the nature could be divided into animals
(humans are animals, too) and non animals is still
valid. However, the ethical approach could be fruit-
ful when the problem of natural catastrophes will be
included into anthropological ethics. Natural catas-
trophes, e.g. a flow of the river high floodwater or
volcano eruption though are independent, even if
many barriers (warning systems, walls, etc.) are con-
structed to prevent them. In this perspective, on the
time axis, the ethical approach will be a considera-
tion valid locally only. Concluding, the ethical ap-
proach is consistent with the Hegel helix (Verene,
1998), additionally this approach fulfils all elements
of Hegel's scheme?.

Pure philosophy and the philosophy of nature be-
come closer to engineering or, more precisely, to en-
gineers. The philosophical considerations display
their complexity when the designer starts to draw the
axis of the future road. At this moment, the current
problems between environmentalists and road engi-
neers arise in respect of understanding sustainable
development. This controversy will be discussed in
the text below.

2. From the protests of young lions of ecology to
the provisions of the European Union in the field
of environmental protection

Protected natural areas are key places where some
problems at the interface between the investment —
protection of the environment frequently appear. In
practice, the all EU countries are covered by the uni-
form legislation, which refers to the most valuable
sites protected on account of their uniqueness of na-
ture. For most European countries the development
of transport net is now mainly associated with their
maintenance and replenishment.

But there are countries, like Poland, where situation
is different. Poland's transformation, which began in
1989, included a lot of political, economic and social
changes. The first phase of the transformation re-
quired facing the lack of a modern transport net, as
well as diagnosing current problems of sustainable
development when the investment in infrastructure,
mainly roads and railways, took place.

The initial attempts to solve these problems ended
up, in the majority, in failures both due to the incon-
sistency of the national legislation with the EU’s
one, as well as poor understanding of the principles
of a sustainable approach to transport investment
problems, which should focus on the possible maxi-
mal number of sustainable development aspects.
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The turning point was the so called Rospuda River
case. In 2008 the road construction works were
stopped because of the organized protest of the local
ecological organizations. They wanted to protect the
river and were suggesting the alternative route of the
road. The protest had a form of blocking the road
construction works. Since that time, the real, both
technical and environmental, aspects have been ap-
plied in the design.

The Rospuda effect also caused the change in the
law. Most of the legal acts modified the approach to
the design solutions of future road and railway routes
by the requirements of environmental and human
protection. The costs of realizations of transport in-
vestments have increased, but in most cases they re-
sulted in solutions fulfilling an important role asso-
ciated with the development, while eliminating or
strongly reducing the impact of transport facilities on
the environment.

But there are cases, where any consensus is not
achievable. The presentation of an example of the
felling trees along the roads in Germany (Branden-
burg, 2009) and Poland (Pomerania, 2010) may be
indispensable. Supporters of the trees logging and a
narrow road enlargement indicated a high risk for
people using the road in the case of a vehicle colli-
sion with a tree. In contrast, proponents of leaving
trees along indicated the need to preserve rare and,
therefore, protected species inhabiting these trees
(hermit beetle and bats). They proposed the introduc-
tion of traffic restrictions (mainly speed limit) to
eliminate the risk of an accident. This example illus-
trates the similar approaches and understanding of
protection. The difference relates to protecting vari-
ous entities. The current rules in this case do not give
a clear solution, despite the fact that in defence of
man and nature an equally powerful pressure was ap-
plied.

The more spectacular action was conducted when
the construction of a detour around the small town of
Augustoéw (Poland) was commenced. In 1992 the de-
cision on the design work of the circuit road was
taken. Among dozens of bridges, overpasses and cul-
verts there were also objects designed for small and
big animals. All this, i.e. roads and bridges as project
elements, was performed strictly according to the
Polish and European standards on environmental
conservation. On the road run was the nature reserve
on the Rospuda River, which was intended to be ex-
ceeded by means of high road embankments and
overpasses as well as bridges in the valley of the
river.

It is necessary to emphasize that the life of citizens
in Augustow reached the limit of uncomfortable con-
ditions due to heavy transport traffic, high noise, dif-
ficulties for pedestrian and bicycle traffic and even
dangerous accidents.

The road construction works started in 2007 but soon
the works were blocked, due to an ecological action,
which was supported by some TV channels. In 2008

the investment was stopped. Recently, after signifi-
cant modifications of the project, the construction
works were started again. Till now the Rospuda slo-
gan is readable anywhere and anytime in Poland
when one thinks of designing a road.

Here a question arises, why such a situation occurred
(Directive, 1985; Directive, 1990; Directive, 2001).
Firstly, there is an analogy to the case of the overpass
highway of Pilzno, the Czech Republic. Also there,
the young ecological movement blocked the road
construction works, and also after ~10 years the con-
struction was continued. Probably here and there ap-
peared the same sociological mechanism. It is worth
mentioning that those were the days when both Po-
land and the Czech Republic joined the European
Union and when new circumstances provided a new
range for independent critics and personal responsi-
bility distrust to governmental decisions still exist-
ing. 10 years' time seems to be brought to gain the
mature understanding of both road-bridge technical
conditions and environmental requirements. This is
the time, which allowed to avoid a really dramatic
cost of struggle between the two sides of the invest-
ment process and to transform the two opposite sides
into partners. However, civil engineers have been
still waiting for more detailed and uniform rules re-
lated to the environmental requirements for design.
The above examples well illustrate the basic prob-
lems of the countries, in which the fast social and
economic change have a very large impact on the
problems of proper understanding of sustainable de-
velopment and the rules directly and indirectly re-
lated Directive (Gatas, 2013).

As it turns out, not only the countries that have re-
cently become part of the EU, face such problems.
In several countries the highly organized social
groups and environmental organizations, with the
help of appropriately shaped legislation packets,
block many planned road projects. This applies
mainly to the Natura 2000 sites, national parks and
other particularly valuable natural areas.

The example worth looking at might be an attempt
to build the Federal S18 road crossing national park
Lauterbacher Ried (SAC — Special Area of Conser-
vation) near Lake Constance on the Rhine at the
northern foot of the Alps, where local and federal au-
thorities recognized that there was no alternative op-
tion for the course of the road. The formal procedure
of the S18 road course began in 1992.

The consultations regarding, inter alia, the course of
the road began in 1994, and ended in 1997. In 1999
the procedures relating to the authorization of the
construction of this road were initiated and ended in
2001. This decision appealed to the government of
the Land of Vorarlberg in which the disputed areas
of the national park are situated. At the same time, in
2001, there was a complaint brought to the European
Commission. In 2002, the European Commission
sent the Austrian Government a letter of formal no-
tice. Nevertheless, the Austrian government upheld
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the decision on the implementation of the road in
2003, but after half a year the execution of the deci-
sion was suspended due to the bringing of the action
of the European Commission to the European Court
of Justice. In March 2006, the Court of the European
Commission pointed to the failure of the Austrian
Government and the infringement of two Birds and
Habitats Directives, (Directive, 1979; Directive,
1992) mainly for the protection of birds — especially
the corncrake (Case No: C-209/04).

This type and similar cases also took place in other
EU countries and ultimately were settled by the Eu-
ropean Commission, and in some cases by the Euro-
pean Court of Justice. Let us recall here Italy (Case
No: C 117/03), the Netherlands (Case No: C-
127/02), Portugal (Case No: C-239/04, Case No: C-
191/05), Spain (Case No: C-235/04), Germany (Case
No: C-244/05).

The above examples show, how — in many cases —
the problems associated with various aspects of sus-
tainable development: environmental, social, eco-
nomic, as well as political and legal interpenetrate. It
seems that due to certain provisions of the EU issues
(Directive, 1985; Convention, 1998) main areas and
species specially protected, have been harmonized
within the EU member states. Unfortunately, also in
many cases, there are still differences in the ap-
proach to the issues of preparing the project — for ex-
ample, the approach to skills investment from the
point of view of their impact on the environment
(COST, 2003; Gatas, 2004). Even greater disparities
between EU countries are at the technical level.

The examples described below are focusing on re-
quirements for bridges and engineering facilities in
Poland. Over the years, those environmental require-
ments, have become more difficult to meet and are
sometimes economically unjustified.

3. Basic environmental requirements related to
bridges — case study from Poland

There are no special technical standards to design
bridge objects, regarding environmental needs. In-
stead of standards, there are paragraphs in the Polish
Transport Regulations (Regulation, 2000) where
such requirements are formulated in detail. Briefly,
they go as follows:
For wild animals a non-collision path ought to be en-
sured to let them move from one side to the other of
the higher class roads in the areas of the increased
migration, in particular in larger forest complexes
and areas of wetlands and other habitats of rare and
endangered species, as indicated by the relevant gov-
ernment authorities or appropriate local government
units. This ought to be done as:
— transition in tunnels across the body of the road
of a width equal to min 10 m,
— viaducts over the road with the entrances
equipped with a screening fence in the access
passages to the facility, of an axis crossing at an

angle close to 60 deg, and connecting with the
green filming on the site — in order to lead wild-
life, fig. 1-2.

b)
Figure 1. The clearance gauge a) for small animals b) me-
dium-sized animals

a)

o) % il i 3 e
Figure 2. Culverts for small animals — shapes of clearance
gauge a) rectangular b) parabolic c) circular

In the case of large animals we practically have to
deal with full-size viaducts. The rectangular clear-
ance gauge under the viaduct is of a minimum height
(H) of 4 m. The clearance width (B) is set by the fol-
lowing inequality:

@)
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where N is the measure of narrowness of min value

N =1.5; H — the height; L — the length of the pas-
sage. Another, more comfortable, parameters are
proposed in COST (2003).

C) HETA
Figure 3. Animal transitions: a) for medium-sized animals
b), c) for big animals

Basically the bridges were located over the rivers,
while the viaducts over existing roads, agricultural
fields or meadows. Such transition locations were
the aim of environmental tracts (Karas, 2011).
There were three groups distinguished — small ani-
mals, medium-size and big ones respectively. In
short — for small animals, like frogs or hares, for
which it is necessary to build passes in form of cir-
cular tube culverts of the min. diameter of 100 cm
(0,8 m?) and walking paths of a min of 50 cm
breadth, see fig. 3, culverts also leading along water-
COUrses.

Outside of the culvert, the base of the passage should
be designed according to the existing ground surface.
In the case of water-courses some additional side
benches running along the passage near the culvert
walls should be constructed. The surface of the
benches have to be placed above the average water
level. To protect animal migration on the road, or
train lanes, the appropriate fence system should be
introduced to direct small animals to the safety zone
where the culvert passage is located. The above men-
tioned fences could be made from different materials
(steel shields) but in practice they are usually made
of green colour plastics.

Finally, even though it is not written down in any
technical or administrative document, the local
stone, ground and vegetation are indicated to be
used.

e

b) N .
Figure 4. River culverts designed in accordance to old and
new standards a) built in 2006 b) constructed in 2013

In fig. 4 the culverts present their beauty as elements
of the river's landscape. Also the photos show differ-
ences occurring within the range of environmental
approaches. In the first photo there are absences of
side paths for small animals. In fig. 4b such a side
bench was made. The scarp protection is made by
use of openwork precast concrete heavy plates,
which start being overgrown by grass. Technically,
it is a typical and well verified solution, whereas the
concrete stiff elements are extraneous in the natural
river bed system.

Now, the dominating solution is to use more friendly
gabion mattresses which are filled with crushed nat-
ural stones, appropriately to the mesh size, fig. 5.
The gabion mattresses protection easily becomes
overgrown by meadow grasses.

4. Long bridge — smaller environmental problem

A large river, or even a medium-sized river, always
has a wide floodplain. Additionally, high water lev-
els are significant because the height of the clearance
gauge is large. Designing a long span bridge means
to obey hydraulic and hydrologic criterions for the
easy flow of high river water. This automatically ful-
fils the conditions for the minimum clearance gauge
for big animals. Also, bigger distances from the car-
rying-deck to the ground level result ina more quiet
solution considering road traffic but also, increas-
ingly, for new rail bridges. For a long time this pos-
itive ecological impact was countered by extensive
damage to the surrounding area caused during the
construction of long bridges. Nowadays, however,
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building technologies limit very strongly bad influ-
ence on bird habitats, especially during the breeding
season (Rochelle, 1999; Garniel, 2010).

b) EER A ) v
Figure 5. The bridge over the Lopa River in Lopiennik;
transition for medium-sized animals a) in 2007 b) in 2009

b)
Figure 6. The bridge over the Vistula River in Kamien,
a) view in 2012 b) under construction, 2014

The existence of biotope in the surrounding of long
bridges is a challenge for both environmental and
bridge engineers. Locally, during the bridge erection
the previously existing biotope is destroyed (fig. 6).
Figure 5a shows a change of vegetation occurring
during the replacement of the existing old RC (rein-
forced concrete) bridge with a new composite of a
steel-concrete. According to the environmental
rules, the previous condition of vegetation should be

reconstructed in the coming 18 months after the con-
struction works have been finished. As it is clearly
visible, it is not possible in practice, as shown in fig-
ure 7.

b) s ) ' i
Figure 7. The bridge in Neple over the Bug River a) an old
one b) the new bridge

Also here, additional two views encounter. One of
them, in a technical sense, the empty one i.e. a
meadow clearance gauge, is perfect for the water
flow. The other option is the clearance gauge, over-
grown by bushes and trees. This is environmentally
perfect solution. Here, bridge engineers are still
waiting for the answer — which is better?

5. The attractiveness of environmental solutions
for the people

While creating the environment surrounding for an-
imals it was forgotten that the human, in a sense, is
an animal too. Many rainwater reservoirs near the
highways were practically immediately populated by
amphibians, even when vegetation was not fully
completed.

A water mirror, a green escarpment of highway em-
bankments, an easy access i.e. in the vicinity of the
city locations, all these were elements attracting peo-
ple to camping, barbecue, fishing, bird-watching, in
general, to relax, fig. 8. Let us notice that the noise
of highway traffic at the foot of the road embank-
ment is relatively low. All this provides the unity of
nature and home for people around. Also, while
building highways many secondary service roads
were necessary. This service net discloses many in-
teresting nature places. When one thinks environ-
ment, the human is excluded. This sounds like a very
popular idea i.e. to separate nature from human ac-
tivity or at least to limit the contact between them.



Kara$, Bohatkiewicz/Problemy Ekorozwoju/Problems of Sustainable Development 1/2015, 123-132 129

by b e R RN
Figure 8. On the S17 road a) nature refuge b) place of rec-
reation

This is the basic concept accompanying the founda-
tion of national parks, for instance.

From the authors' point of view, the contact between
man and nature is an elementary organic relation. It
ought to be organized properly for both elements. To
do this, the more commercial approach is necessary.
At the design level the parking places must be taken
into consideration. The administrator of such areas
has to introduce clear rules of behaviour, such as en-
try fees, so, in short, all the elements which are in use
in countries like Belgium or the Netherlands.

Here appears another mental barrier, which should
be broken through. This one must be obvious for
non-environmentalists and bring about some discus-
sion among ecologists.

6. Questions that still need to be discussed and are
waiting for answers

Building a bridge object proceeds according to
proven, almost typical rules, which correspond to
those given in the Eurocodes. The possible variation
is only in term of details. Environmental engineers
repeatedly questioned about the impact of the image
on the behaviour of large animals, do not answer in
a clearly way. Actually, there are two schools, not in
congruence at all.

For example, the cones? of road embankments at
bridge abutments may have at least two forms. The
cone may be surface-enhanced by means of semi-
rigid surfaces made of concrete blocks of the 15 cm
thickness. The expression of such a solution is a
strong colour image corresponding to the geological
rock formation occurring in the rock mountains.

2 Actually, in terms of geometry there are quadrants of a
truncated cone.

The other option is a solution used not so long ago,
in which the cones of embankments were strength-
ened by laying turf. In this case, the image is charac-
teristic of the lowland meadow views. Which is bet-
ter? The thing is that one can get answer in two var-
iants.

In terms of a bridge maintenance both of the dis-
cussed solutions are correct and equivalent.
Therefore, arises the question mentioned above,
which of these solutions is more pro-environment?
There is also a twin question: how do large animals
perceive the colour or the colour intensity? As far as
colouring is concerned, bridges are designed only in
the context of human acceptance.

Both questions are reasonable in a much broader
context, namely: what is the psychology of large an-
imals ? This question is so broad, that the problems
of forming bridges constitute its small percentage.
Another issue is the cost of engineering and road
bridges. It is estimated (Madaj, 2012), that the con-
struction costs of passages for small, medium and
large animals, noise screens, planting of trees and
shrubs were from 10 to 20% of the total costs. This
is a significant sum. What is the most expensive is
upper transitions for large animals, which amounts
to the cost of the normal typical overpass over the
highway.

Another reasonable question arises concerning the
effectiveness of these costs (Bohatkiewicz, 2014).
Currently, the observations of the use of these ob-
jects by animals are commonly conducted. The an-
swers are partial, but positive. The material collected
from the observation includes animal trails and sin-
gle images of animals passing, which indicates that
animals use the constructed passages. However, so
far no conclusions can be drawn in terms of statistics.
Probably, animals need a generation or more to get
used to the new situation. The answer to this question
is very important, as cited, 10 to even 25% represent
a significant compromise, involving the depletion of
the possibility of achieving the objectives necessary
to people (Karas, 2011).

Although the road-bridge standards in the field of
ecology were formulated long ago and are precise
and clear, the environmental criteria expressed in the
relevant documents are not. In the field of environ-
ment there is an exponential growth in various regu-
lations and instructions, which means that the goals
are not clearly defined. Hence, their implementation
may cause technical troubles. This is a major diffi-
culty, which in the opinion of the authors, results
from not enough professionalism of environmental-
ists.

Numerous mishaps show clearly, that this area re-
quires a significant cognitive and technical disci-
pline.
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As an example, the reference is made to a temporary
break in the design and consequently the break in the
building of an airport in Swidnik (eastern Poland).
The area destined for the runway turned out to be in-
habited by the spackled ground squirrel (Spermoph-
ilus suslicus), which is protected.

The problem has become popular because of its mul-
tiple presentations in the mass media.

After a thorough understanding of the situation, it
turned out that the existing colony of the spackled
ground squirrel was the result of artificial release of
a few individuals from a breeding home. Due to un-
favourable natural conditions, and degeneration
within the group, this colony disappeared.

The above example shows that good intentions must
be supported by solid research.

Here comes, therefore another question: how fare is
the recognition pure i.e. when is the recognition free
from the anthropological point of view ? The above
question is related to yet another issue of nature —the
problem of locally favoured conditions.

7. Nature v. nature

The symbol of the last international conference on
environment and road construction® was a stork
preying at guiding fences. Another recorded instance
was of a snake hunting along a guide fence. Hence
comes a question — to what extent are human activi-
ties appropriate to protect nature and to what extent
are the protecting processes leading to the imbalance
of the whole system of fauna? Since nature is gov-
erned by the primary rule of survival, every conven-
ience for some animals raises an increased risk for
others. From the point of view of a road-bridge en-
gineer this problem is of minor significance, but
every road-bridge engineer is also an ordinary hu-
man for whom the idea of equality, justice, etc. is
crucial.

As an example, for several years, beavers in Poland
have been under strict protection. These animals are
not very timid in the neighbourhood of man (Gatas,
2004). Their nature is to build systems of dams, us-
ing trees growing along the rivers. Following the in-
troduction of protective provisions there was a sig-
nificant growth of the population of beavers. Hence,
there was clearly a greater range of their activities
which was manifested by fallen trees (fig. 9) and sig-
nificant consumption of fish in rivers (sometimes up
to 100%). Here and there a new flood plain river ar-
eas occurred, with the surface close even to 5 hec-
tares. There was a visible change of the image of
woodlots after some poplars, ashes and alder trees
had disappeared. There were problems with the
availability of grassland, maintenance of riverbed
profiles, uncontrolled damming the water. In the

3 6™ International Conference on Environment and Aes-
thetics in the Road Construction, which was held in
Kazimierz Dolny, this year on 23-25 April; organized,
among others, by the Road and Bridge Chair of Lublin

case of bridges and culverts the problem strongly ap-
peared during the high water flow, when the water
carried logs of trees blocking the light of the bridges,
causing additional stacking water and often blurring
the bottoms of the rivers.

a)

b) 7 & - ','x"‘; .
Figure 9. Effects of the beavers activity

Natural conditions such as extreme high water flows
in culverts or under bridges after torrential rains
cause havoc among birds during the breeding season,
cause the destruction of nests and was the reason for
the bird chicks deaths. The statistical distribution of
such natural disasters means, that in large areas there
is some averaging, which is depicted in a natural
state.

If so, regarding to the environment, why road and
bridge works are invasive like, why are perceived to
be an attack on nature?

Let us emphasize the fact that a lot has been done to
reduce the invasiveness to the minimum state, level
which seems a safe one.

These questions are directed to environmental engi-
neers. Questions need not be considered on the basis
of the theoretical academic discussion. The form of
response must be such, that their implementation in
the process of construction will be possible. Lack of
such responses could be a source of spontaneous
public activity with a high emotional background,
which is highly unrequired in construction works.

8. Conclusions

Achieving the full impact on sustainable develop-
ment in investing activities, particularly in the field
of linear structures, is currently a very difficult task.

University of Technology, http://wbia.pollub.pl/pl/o-
wydziale/struktura-wydzialu/katedra-drog-i-mostow/
konferencja-kazimierz-2014 (01.09.2014).



Kara$, Bohatkiewicz/Problemy Ekorozwoju/Problems of Sustainable Development 1/2015, 123-132 131

The road investments cover all elements of sustaina-
ble development: ethical, ecological, social, eco-
nomic, technical, legal and political. Gaining an ef-
fect of the proper balance and ultimately of sustain-
able solutions can be extremely difficult and in some
cases impossible. The reason is a varied level of un-
derstanding by many stakeholders of road invest-
ments. The hardest part is to understand the technical
problems that are related to the economic and legal
ones. The examples are culverts and bridges which
in most cases, focus problems relating to the protec-
tion of nature and man. It is true, that animal migra-
tion corridors have been changed on a local and con-
tinental scale due to the building systems of high-
ways.

Now there truly exists the consciousness of the must
of protecting the environmental system which also
requires additional work as a result of infrastructure
development. This is the only way leading to the so-
lution of the problem. It is necessary to conduct
qualitative and quantitative research in accordance
with the technical and environmental criteria.
Bridges are crossings of roads and railways on one
side and of migration animal paths on the other. On
this basis existing bridges should be supplemented
by monitoring systems which will be able to record
the continuous or selected events in the surrounding.
Also, the distribution of temperature, moist, air pol-
lution and a noise level have to be added to the rec-
orded elements.

The monitoring of bridges, even if is not common,
works in special cases. Lots of suspension or cable-
stayed bridges are supplied with facilities to observe
strain, stress or displacement processes. The archiv-
ing could be done on hard discs or in the cloud. The
only action is to develop and unify the existing sys-
tems and adopt them to environmental needs. Having
a good archive it will be easier and more reliable to
formulate challenges for road-bridge solutions in
sustainable design.

After ca 30 years of discussions on the sustainable
development the melting pot still is observed. This is
intellectually very attractive but for the civil engi-
neers the results are still uncertain. Those engineers
who create the current and future technical elements,
still waits for clear and ordered recommendations,
even instructions, which could be applicable in de-
sign and construction.
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BOOK REVIEW
RECENZJE

How to Teach on Sustainable Develop-
ment Issues?
Jak uczy¢ o rozwoju zréwnowazonym?

G Venkatesh, Water For All and Other
Poems, Cyberwit.Net, 2014.

Water For All — yes, we all know this slogan, how-
ever rather from the world of media or scientific
journals, than from the world of poetry.

And how to teach on sustainable development?
Well, there are a lot of educational programmes.
There are also many books and scientific journals
(like Problemy Ekorozwoju/Problems of Sustaina-
ble Development).

Finally, don’t forget about agreements, legislation,
and many different initiatives on global, regional,
and local level, introduced by UN or EU.

Is it enough?

The aim of sustainable development is make people
AWARE, that something good may be done, and
that WE may change for now, and for future gener-
ation’s sake.

If we want to take any action, we must be however
aware of existing problems. As we can read in the
Preface to the book: People kill each other over
diamonds; countries go to war over oil. But the
world’s most expensive commodities are worth
nothing in the absence of water. Fresh water is
essential for life, with no substitute.

It is true. And why poetry? Maybe because it can
touch us from totally different perspective, than any
article or movie. The author uses poetry to combine
feeling and technology — and it works! What’s
more, between his poems you may find information
and quotations presented here as Points to ponder,
like: In the developing world, 24 000 children un-
der the age of five die every day from preventable
causes like diarrhea contracted from unclean wa-
ter. This is one of the comments to the poem called:

The Christmas Gift

I had fallen ill last Christmas,
and on the one before that too.
I remember mamma telling me
that this had with water to do.

My prayers this year,
have been heard by God,
who sent through Mamma
a small reward.

Come Chistmastime,
and I shall be fine,

with the water I drink
through this gift of mine.

I have seen little girls

with many a Barbie doll.

But what | have got from Mamma,
Is better than them all.

My favorite poem is printed on the page 31 and is
called:

Drop in the Ocean

A drop in the ocean

what difference will it make?

You meter carefully what you use,
While neighbours drain up the lake.
Everything is evened out

You save for others to spill.

You concern is pointless,

when the majority lacks the will.
They wait for you to step back,

so they could have some more.

And when You see that happen,
You’d wish you’d known before.
Changes take some time, my friend,
And that is just a fond hope.

My desire is to change myself,

the rest is beyond the scope.

The small ‘drop in the ocean’,

is all that | can give,

as gratitude to the Almighty,

for as long as | have to live.

Let’s hope, that such reading may be the reason for
some good behavioural change among readers. It
may make them aware, and wanting to change.

So, education with poetry? Why not?

P.S. The book is published for a charitable cause in
India, the beneficiary of the royalties will be the
Indian branch of Water For People Organisation.
You may buy the book here:
http://www.cyberwit.net/publications/738

Artur Pawtowski
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