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Fig. 5
The proposed environmental protection system of Klaipėda seaport 
based on the conflict management model

The measures used in the environmental protection 
system do not create functional links between the ma-
rine industry levels and society (excluding EIA and SEA). 
In order to successfully manage seaport and society in-
terests, the environmental protection system should be 
supplemented with systemic eco-innovations, i.e. they 
should aid the development of functional relationships 
between environmental protection measures at differ-
ent levels of the marine industry management and so-
ciety (Figure 5).

It is appropriate to use sustainable development indica-
tors in the marine industry sector, which allow measur-
ing not only the quality of the marine environment but 
also show the seaport, efficiency, and environmental 
impact. VOC and liquid cargo ratio in tons, particulate 
matter and bulk cargo ratio in tons, etc. can be used as 
sustainable development indicators.

Seaports are very complex systems. They intertwine var-
ious industries and various terminal activities. Although 
the goal to compare Seaport effect on the environment 

��
��
�)�L�J������������ �7�K�H���S�U�R�S�R�V�H�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���S�U�R�W�H�F�W�L�R�Q���V�\�V�W�H�P���R�I���.�O�D�L�S�¡�G�D���V�H�D�S�R�U�W���E�D�V�H�G���R�Q���W�K�H���F�R�Q�I�O�L�F�W���P�D�Q�D�J�H�P�H�Q�W���P�R�G�H�O����
��

�,�W�� �L�V�� �D�S�S�U�R�S�U�L�D�W�H�� �W�R�� �X�V�H�� �V�X�V�W�D�L�Q�D�E�O�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �L�Q�G�L�F�D�W�R�U�V�� �L�Q���W�K�H�� �P�D�U�L�Q�H�� �L�Q�G�X�V�W�U�\�� �V�H�F�W�R�U���� �Z�K�L�F�K�� �D�O�O�R�Z��
�P�H�D�V�X�U�L�Q�J�� �Q�R�W�� �R�Q�O�\�� �W�K�H�� �T�X�D�O�L�W�\�� �R�I�� �W�K�H�� �P�D�U�L�Q�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �E�X�W�� �D�O�V�R�� �V�K�R�Z�� �W�K�H�� �V�H�D�S�R�U�W���� �H�I�I�L�F�L�H�Q�F�\���� �D�Q�G��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�P�S�D�F�W���� �9�2�&�� �D�Q�G�� �O�L�T�X�L�G�� �F�D�U�J�R�� �U�D�W�L�R�� �L�Q�� �W�R�Q�V���� �S�D�U�W�L�F�X�O�D�W�H�� �P�D�W�W�H�U�� �D�Q�G�� �E�X�O�N�� �F�D�U�J�R�� �U�D�W�L�R�� �L�Q�� �W�R�Q�V���� �H�W�F����
�F�D�Q���E�H���X�V�H�G���D�V���V�X�V�W�D�L�Q�D�E�O�H���G�H�Y�H�O�R�S�P�H�Q�W���L�Q�G�L�F�D�W�R�U�V����

�6�H�D�S�R�U�W�V�� �D�U�H�� �Y�H�U�\�� �F�R�P�S�O�H�[�� �V�\�V�W�H�P�V���� �7�K�H�\�� �L�Q�W�H�U�W�Z�L�Q�H�� �Y�D�U�L�R�X�V�� �L�Q�G�X�V�W�U�L�H�V�� �D�Q�G�� �Y�D�U�L�R�X�V�� �W�H�U�P�L�Q�D�O�� �D�F�W�L�Y�L�W�L�H�V����
�$�O�W�K�R�X�J�K���W�K�H���J�R�D�O���W�R���F�R�P�S�D�U�H���6�H�D�S�R�U�W���H�I�I�H�F�W���R�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���W�R���L�G�H�Q�W�L�I�\���W�K�H���P�R�V�W���S�R�O�O�X�W�L�Q�J���F�R�P�S�D�Q�\���L�V��
�R�I�W�H�Q�� �I�D�F�H�G�� �Z�L�W�K�� �D�� �O�D�F�N�� �R�I�� �D�S�S�U�R�S�U�L�D�W�H�� �L�Q�G�L�F�D�W�R�U�V�� �D�Y�D�L�O�D�E�O�H�� �I�R�U�� �F�R�P�S�D�U�L�V�R�Q���� �7�K�H�U�H�I�R�U�H���� �V�X�V�W�D�L�Q�D�E�O�H�� �G�H�Y�H�O�R�S�P�H�Q�W��
�L�Q�G�L�F�D�W�R�U�V�����F�U�H�D�W�H�G���X�V�L�Q�J���E�H�Q�F�K�P�D�U�N���L�Q�G�L�F�D�W�R�U�V�����H���J�����R�Q�H���W�R�Q���R�I���W�R�W�D�O���H�P�L�V�V�L�R�Q�V���K�D�U�P�L�Q�J���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�����R�U���W�K�H��
�V�X�P�� �R�I�� �W�D�[�H�V�� �I�R�U�� �S�R�O�O�X�W�L�R�Q�� �L�Q�� �(�8�5�� �S�H�U�� �E�X�V�L�Q�H�V�V�� �X�Q�L�W�� �S�H�U�� �S�U�R�F�H�V�V�H�G�� �W�R�Q�V�� �R�I�� �F�D�U�J�R������ �F�D�Q�� �E�H�� �X�V�H�G�� �W�R�� �F�R�P�S�D�U�H��
�G�L�I�I�H�U�H�Q�W���L�Q�G�X�V�W�U�L�H�V���R�U���F�R�P�S�D�Q�L�H�V���H�Q�J�D�J�H�G���L�Q���G�L�I�I�H�U�H�Q�W���D�F�W�L�Y�L�W�L�H�V����

�)�X�U�W�K�H�U�P�R�U�H���� �E�\�� �X�V�L�Q�J�� �V�X�V�W�D�L�Q�D�E�O�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �L�Q�G�L�F�D�W�R�U�V�� �D�Q�G�� �E�H�Q�F�K�P�D�U�N�� �L�Q�G�L�F�D�W�R�U�V���� �L�W�� �L�V�� �S�R�V�V�L�E�O�H�� �W�R��
�P�R�Q�L�W�R�U�� �W�K�H�� �W�U�H�Q�G�� ���S�R�V�L�W�L�Y�H�� �R�U�� �Q�H�J�D�W�L�Y�H���� �R�I�� �V�H�D�S�R�U�W�� �F�R�P�S�D�Q�L�H�V�¶���G�H�Y�H�O�R�S�P�H�Q�W���� �,�W�� �L�V�� �S�R�V�V�L�E�O�H�� �W�R�� �L�P�S�O�H�P�H�Q�W��
�L�P�P�H�G�L�D�W�H�� �G�H�F�L�V�L�R�Q�V�� �D�Q�G�� �H�F�R���L�Q�Q�R�Y�D�W�L�R�Q�V�� �R�Q�� �W�K�H�� �Q�R�W�L�F�H�� �R�I�� �D�� �G�H�F�U�H�D�V�H�� �L�Q�� �V�H�D�S�R�U�W�� �R�S�H�U�D�W�L�Q�J�� �H�I�I�L�F�L�H�Q�F�\���� �%�H�V�L�G�H�V����
�V�X�V�W�D�L�Q�D�E�O�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �L�Q�G�L�F�D�W�R�U�V�� �D�Q�G�� �E�H�Q�F�K�P�D�U�N�� �L�Q�G�L�F�D�W�R�U�V�� �F�U�H�D�W�H�� �I�X�Q�F�W�L�R�Q�D�O�� �U�H�O�D�W�L�R�Q�V�K�L�S�V�� �D�P�R�Q�J�� �R�W�K�H�U��
�H�O�H�P�H�Q�W�V�� �R�I�� �W�K�H�� �V�H�D�S�R�U�W���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�U�R�W�H�F�W�L�R�Q�� �V�\�V�W�H�P���� �7�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �W�K�H�� �V�H�D�S�R�U�W�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�U�R�W�H�F�W�L�R�Q��
�V�\�V�W�H�P���E�D�V�H�G���R�Q���W�K�H���V�H�D�S�R�U�W���V�R�F�L�H�W�\���F�R�Q�I�O�L�F�W���S�U�H�Y�H�Q�W�L�R�Q���P�R�G�H�O���L�V���S�U�H�V�H�Q�W�H�G���L�Q���)�L�J�X�U�H��������

�7�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���V�X�V�W�D�L�Q�D�E�O�H���G�H�Y�H�O�R�S�P�H�Q�W���L�Q�G�L�F�D�W�R�U�V���D�Q�G���E�H�Q�F�K�P�D�U�N���L�Q�G�L�F�D�W�R�U�V���K�D�V���D�O�V�R���E�H�H�Q���U�H�F�R�J�Q�L�V�H�G��
�E�\�� �0�R�X�V�V�L�R�S�R�X�O�R�V�� �H�W�� �D�O���� ���������������� �+�D�O�O�� �H�W�� �D�O���� �������������� �D�Q�G�� �6�D�H�Q�J�V�X�S�D�Y�D�Q�L�F�K�� �H�W�� �D�O���� ���������������� �7�K�H�\�� �D�O�V�R�� �P�H�Q�W�L�R�Q�� �W�K�H��
�L�P�S�R�U�W�D�Q�F�H���R�I���P�R�Q�L�W�R�U�L�Q�J���R�Q���V�X�V�W�D�L�Q�D�E�O�H���G�H�Y�H�O�R�S�P�H�Q�W���D�F�K�L�H�Y�H�P�H�Q�W���D�Q�G���S�U�R�J�U�H�V�V���R�Y�H�U���W�L�P�H�����G�H�F�L�V�L�R�Q���P�D�N�L�Q�J���D�Q�G��
�S�X�E�O�L�F�� �D�Z�D�U�H�Q�H�V�V���� �$�W�� �W�K�H�� �V�D�P�H�� �W�L�P�H���� �L�W�� �L�V�� �H�[�S�H�F�W�H�G�� �W�K�D�W�� �W�K�H�V�H�� �P�H�D�V�X�U�H�V�� �Z�L�O�O�� �S�U�R�Y�L�G�H�� �H�D�U�O�\�� �Z�D�U�Q�L�Q�J�� �R�I��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �G�D�P�D�J�H���� �S�R�W�H�Q�W�L�D�O�� �V�H�D�S�R�U�W���V�R�F�L�H�W�\�� �F�R�Q�I�O�L�F�W�V�� �D�Q�G�� �I�L�Q�D�Q�F�L�D�O�� �O�R�V�V���� �7�K�H�� �F�R�P�S�D�U�D�W�L�Y�H�� �D�Q�D�O�\�V�L�V�� �R�I��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �P�H�D�V�X�U�H�V�� �Z�L�W�K�� �D�Q�� �H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �D�G�Y�D�Q�W�D�J�H�V�� �D�Q�G�� �G�L�V�D�G�Y�D�Q�W�D�J�H�V�� �R�I�� �W�K�H�L�U�� �X�V�H�� �I�R�U�� �V�H�D�S�R�U�W���V�R�F�L�H�W�\��
�F�R�Q�I�O�L�F�W���S�U�H�Y�H�Q�W�L�R�Q���L�V���S�U�R�Y�L�G�H�G���L�Q���W�K�H���W�D�E�O�H�����7�D�E�O�H����������
��
��



Environmental Research, Engineering and Management 2016/72/2106

and to identify the most polluting company is often faced 
with a lack of appropriate indicators available for com-
parison. Therefore, sustainable development indicators, 
created using benchmark indicators (e.g. one ton of total 
emissions harming the environment; or the sum of taxes 
for pollution in EUR per business unit per processed tons 
of cargo), can be used to compare different industries or 
companies engaged in different activities.

Furthermore, by using sustainable development indica-
tors and benchmark indicators, it is possible to monitor the 
trend (positive or negative) of seaport companies’ develop-
ment. It is possible to implement immediate decisions and 
eco-innovations on the notice of a decrease in seaport op-
erating efficiency. Besides, sustainable development indi-
cators and benchmark indicators create functional relation-
ships among other elements of the seaport environmental 
protection system. The concept of the seaport environmen-
tal protection system based on the seaport-society conflict 
prevention model is presented in Figure 5.

The importance of sustainable development indicators 
and benchmark indicators has also been recognised 
by Moussiopoulos et al. (2010), Hall et al. (2013) and 
Saengsupavanich et al. (2009). They also mention the 
importance of monitoring on sustainable development 
achievement and progress over time, decision-making 
and public awareness. At the same time, it is expected 
that these measures will provide early warning of envi-
ronmental damage, potential seaport-society conflicts 
and financial loss. The comparative analysis of environ-
mental measures with an evaluation of advantages and 
disadvantages of their use for seaport-society conflict 
prevention is provided in the table (Table 1).

The comparative analysis of environmental measures 
(Table 1) shows that all the measures have their advan-
tages in terms of conflict resolution between seaport 
businesses and the society. However, their effective 
functioning is limited by several disadvantages. Such 
shortcomings can be overcome by creating an integrat-
ed seaport-society conflict management model (exam-
ple provided in Figure 5) by using a set of measures, 
which complement each other. 

In summary of the results of current research, it can 
be stated that eco-innovative development can be ef-
fectively used for the prevention of seaport and society 
conflicts: with a priority taken to the systematic eco-in-
novative development, which creates long-term func-
tional collaboration between the public and businesses. 

It is especially common in the cases where it is impos-
sible to address reasons of conflict from the ground, and 
it is only possible to mitigate the effects of more rational 
management and use of recourses.

However, the technological eco-innovation approach is 
effective only in the cases where the reason of a con-
flict is an economic activity, which affects environmental 
quality. In order to avoid seaport businesses and society 
conflicts, it is important to ensure eco-innovative devel-
opment at all levels of the organisation, from techno-
logical processes to management systems. Systemic 
eco-innovative development ensures a better environ-
mental protection system, creates relationships with 
the public sector and brings results in shorter terms, 
although pollution problems here are solved gradually.

Conclusions
The marine industry is one of the most polluting indus-
tries, where intensive development causes business 
and society interest conflicts, which in turn, will con-
tinue to be one of the most important factors limiting 
further development of the marine industry in the re-
gion. Therefore search and introduction of preventive 
solutions today is very common. One of the possible 
business and society interest conflict prevention meas-
ures is the eco-innovative approach of development 
in the marine industry. Therefore, our research shows 
that such approach is effective only in the cases, where 
the reason of interest conflicts is an economic activi-
ty, which impacts environmental quality. The analysis 
of Klaipėda seaport and society environmental conflicts 
helped to identify 3 main reasons that cause conflicts: 
environmental quality, land development, and lack of 
environmental information. Further research showed 
that the existing environmental management systems 
were not capable of successful management of envi-
ronmental conflicts incurred by seaport activities. The 
present study demonstrates that the technological and 
systemic eco-innovations, according to the proposed 
conflict management model, contribute to solving and 
prevention of conflicts between Klaipėda seaport and 
local communities only if communication channels for 
dissemination of the environmental information are 
created between all interested parties, and information 
covering sustainable development indicators with cor-
responding benchmark indicators is provided.
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Table 1 	
Evaluation of the 
environmental 
protection measures 
for seaport-society 
conflict prevention
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Advantages Disadvantages

1 2 3 4 5 6 7 8 9

Monitoring + - +/- - + -
Represents 

environmental conditions

Does not represent 
changes of 

environmental 
conditions due to 

increased intensity 
of activities

IPPC +/- +/- +/- +/- + -
Effective in control of the 

pollution scale

EIA, SEA + + + + - +
Enables business 

and society interest 
reconciliation

Implemented 
only during 

development and if 
only according legal 
requirements. Such 
evaluation may be 

not objective

Technological 
eco-
innovation

- - - + + +
Effective resolution of 

environmental pollution 
problems

Does not represent 
changes of 

environmental 
condition which 
depends on the 

increased intensity 
of activities

Environmental 
protection 
management 
systems

+ + + + + -

Establishes main 
environmental protection 

aspects. Provides 
continuous monitoring 

of the process. Creates a 
flow of information with 

stakeholders

There is a lack of 
company interest 
in environmental 

protection

Indicators for 
sustainable 
development

+ + - - + -

Allows monitoring changes 
in the environment 

depending on the activities. 
Allows evaluating the 
effectiveness of eco-
innovative technology 

implementations

Does not provide 
feedback from the 

society

Standard 
indicators

+ + + - + -

Allows comparing the 
environmental impact of 
the similar companies. 

Shows the problem areas 
of the environmental 

protection system

Does not provide 
feedback from the 

society

+ Measure is suitable, +/- partly suitable, - not suitable
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Ekoinovacijos kaip visuomenės – Klaipėdos jūrų uosto  
konfliktų prevencijos priemonė
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Jūrų uostai yra strategiškai svarbūs tiek pasaulio, tiek vietos ar regionų ekonomikos plėtrai. Tačiau šiandien, 
jūrų uostai yra viena iš sparčiausiai augančių pramonės šakų, kurios savo ruožtu veda prie intensyvesnio 
pakrančių išteklių naudojimo, o tai skatina konfliktų, tarp jūrinės pramonės ir visuomenės, atsiradimą, 
kurie tampa vis svarbesniu aspektu ir ateityje gali tapti uosto įmonių augimą ribojančiu veiksniu. Uosto 
įmonės siekdamos sumažinti poveikį aplinkai įgyvendina ekologines inovacijas, tačiau tokios ekologinės 
naujovės retai kada būna veiksmingos sprendžiant uosto ir vietos bendruomenių konfliktus. Šio darbo tiks-
las sukurti koncepcinį uosto-visuomenės interesų konfliktų valdymo modelį. Tyrimas buvo atliekamas tri-
mis skirtingais lygiais: technologinių procesų lygmenyje, įmonės ir visų uosto įmonių lygmeniu. Straipsny-
je pateikiama apibendrinta informacija apie ekologinių inovacijų taikymą mažinant įmonių poveikį aplinkai 
ir didinant socialinę atsakomybę. Darbe pateikiama Klaipėdos jūrų uoste kylančių pagrindinių konfliktų 
priežastys, jų valdymo galimybės naudojant aplinkosauginių priemones, kurios gali būti taikomos jūrų 
uostų sektoriuje kaip ekologinės inovacijos bei jų tinkamumo aplinkosauginių konfliktų valdymui analizė.

Raktiniai žodžiai: konfliktų valdymo modelis, konfliktų prevencija, ekologinės inovacijos, aplinkos apsauga, 
jūrinė pramonė.
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