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Preface

Mr Stefano Brumat

Project Administrator of Danube:Future, University of Trieste

Ms Claudia Macchia

2014 DIAnet Coordinator, University of Trieste

2014 DIAnet International School is a Project linked to the Danube:Future
framework. A presentation of the Danube:Future Project will allow a better
understanding of the DIAnet International Schools, as part of the Project.

1.

The Danube:Future Project

The Danube:Future project is aimed at supporting the sustainable development of the Danube Region by providing knowledge-based services to the institutional actors in the Danube River Basin (DRB). The Danube:Future team
of researchers and administrators represents the largest intellectual actor in
the Basin with the combined powers of the Alps-Adriatic Rectors’ Conference1
(AARC) and the Danube Rectors’ Conference2 (DRC).

1
2

http://www.alps-adriatic.net/
http://www.drc-danube.org/
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A host of interdisciplinary methods is necessary to deal with our legacies,
both cultural and natural, which may limit the possibilities for future developments. Danube:Future seeks to contribute to the sustainable development of
the DRB by transcending disciplinary boundaries and by tackling sustainability
problems through inter- and trans-disciplinary approaches.
The Alpen-Adria-Universität Klagenfurt (Austria), the University of Trieste
(Italy), the University of Natural Resources and Life Sciences – BOKU – Vienna
(Austria) and the University of Novi Sad (Serbia), are the Core Partners of the
Project.

1.1 Danube:Future in the context of the EUSDR
Danube:Future is a Flagship Project of the EU Strategy for Danube Region3
(EUSDR), Pillar no. 3, Priority Area no. 7 (PA 7), Knowledge Society, since September 24th, 2013. The Strategy seeks to create synergies and coordination between existing policies and initiatives taking place across the Danube Region.
The EUSDR4 addresses a wide range of issues. These are divided among
4 pillars and 11 priority areas. In particular, pillar no. 3, Building prosperity in
the Danube Region, focuses on innovation, information society, competitiveness of enterprises, education, labour market and marginalised communities.
These goals can be reached by improved cooperation in order to reduce the
pronounced divide across the Region. This cooperation can cover legislative
improvements, exchange of experiences and implementation of joint projects
that cannot be taken in isolation, but have to be addressed in a holistic way to
reach the most sustainable solution.
The general aim of the EUSDR strongly supports the Europe 2020 Strategy.
EUSDR projects must take into consideration the Europa 2020 principles, i.e.
they must:
(a) contribute to smart growth by improving the framework conditions to transform ideas into marketable products or services;
(b) contribute to sustainable growth by fighting climate change and reducing
pollution;
(c) contribute to inclusive growth by reinforcing the human capital through
education and training.
3 http://www.danube-region.eu/
4 “Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions – European Union
Strategy for Danube Region” [COM(2010) 715, 8.12.2010].
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In order to implement these principles, an
EUSDR Action Plan5 has been approved
which foresees within PA no. 76 the Action
“To strengthen cooperation among universities and research facilities and to
upgrade research and education outcomes by focusing on unique selling
points”, where Universities and Research Centers should engage in stronger
cooperation in various fields.
Danube:Future is a concrete example of how to reach these goals through
the cooperation between DRC and AARC Universities and relates the Europe
2020 Strategies to the challenges on the macro-regional level, as reflected in
the Pillars of EUSDR. While Danube:Future is considered primarily as a contribution to PA 7 of the EUSDR, it has strong links to other Pillars and Priority
Areas. The contribution of Danube:Future in capacity building and research is
highlighted in relation to:
• Pillar 1 – Connecting the region: transportation network evolution (PA 1),
transition pre- to post-fossil society (PA 2) and nationalism, war, tourism
(PA 3);
• Pillar 2 – Protecting the environment: results of the research module will be
useful for the restoration and maintenance of the quality of waters by the
hydro-morphological change (PA 4), for the management of environmental risks as toxic sediments (PA 5) and for the preservation of biodiversity,
landscapes and the quality of air and soils (PA 6);
• Pillar 3 – Building prosperity: results of the capacity building module enhance the development of green/blue economy (PA 8) and strengthen the
education for people (PA 9);
• Pillar 4 – Strengthening the Region: through contributing to the political and
institutional structures (PA 10) and to social prosperity (PA 11).
Moreover, it should be noted that the main focus areas for intervention in the
DRB, as identified by the International Commission for the Protection of the
Danube River7 (ICPDR), are well covered by Danube:Future. The long-term interdisciplinary perspective will support an efficient protection of water resources
as well as the reduction of toxic chemical releases by revealing legacies

5 “Action Plan of the EU Strategy for Danube Region” [SEC(2010) 1489, 8.12.2008] – page 60.
6 http://groupspaces.com/KnowledgeSociety/
7	ICPDR is located in Vienna (Austria). www.icpdr.org
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of past activities. Together with flood risk mitigation this will contribute to creating healthy and sustainable river systems.

1.2 A new concept of a long-term project
Danube:Future8 is planned for a 7-year period from 2013 to 2020. However, it is
expected that the Project will last even longer. Danube:Future entails several
activities and is divided into three Modules:
• Core Module: it is aimed at establishing an open-access knowledge
base to which capacity building and research projects can contribute,
thus increasing their visibility and accessibility. The outcomes of the
Danube:Future Project are available to organizations, institutions and decision makers. Furthermore, new tools for the DRC and AARC Universities
will be developed for supporting decision makers and fostering green jobs.
• Research Module: the DRB has a troubled political and environmental history. Environmental problems abound and hinder economic growth and
sustainable development. Danube:Future takes into account the long-term
legacies of this troubled history with a strong focus on humanities and social sciences through new interdisciplinary research approaches.
• Capacity Building Module: it is aimed at developing trainings in cultural
and natural heritage, enhancing institutional capacity building for green
jobs, and strengthening regional networks. It takes into account existing
initiatives and frameworks dealing with sustainable development research.

Danube:Future: a complex structure
Danube:Future was approved as Networking Project according to the “Criteria for Label of Flagship Project”9 of the EUSDR PA7. The Core Partners focused their attention on building a project proposal which was expected to
make a significant impact for several Countries of the Danube Region in the
fields of research, higher education or information technology. The “Label Priority Area 7 Flagship Project” acknowledges the extraordinary importance of
a project for the Danube Region Knowledge Society.
8 http://www.danubefuture.eu/
9	The document is available on the page dedicated to the Flagship project on the EUSDR
PA7 website (http://groupspaces.com/KnowledgeSociety/pages/projects).

10

A Flagship Project translates the desire and ambition in a specified field of a
Priority Area (Action) into an activity/project. A Flagship Project is the result
of a policy discussion and may serve as pilot example for the desired action.
The structure of a Flagship Project is either: (a) a single project or (b) a set of
projects (a group) operating in the same field. A set of projects may include
single projects: e.g. flagship projects and linked projects, which may also cover different topics.
Danube:Future can be identified as a set of projects where different activities
are aimed at supporting the sustainable future for the Danube River Basin as
a challenge for the interdisciplinary humanities. Thanks to the Management of
Danube:Future, represented by the four Core Partners, the Project was well
structured and is coordinated with the DRC, the AARC and the EUSDR PA7
Steering Group, in line with their policies.
How could the Flagship projects be funded?
In the EU Commission’s Communications on the EUSDR, it is reported: “No
new EU funds, no new EU legislation, no new EU Structures”10. The Commission prepared the Strategy on the understanding that this implies no special
treatment, in budget or legal terms, for the Region. There could be additional
international, national, regional or private funds, although better use of existing funds is emphasized. It is clear that the EUSDR Projects, in order to be effective, need to prove to have an important impact on the macro-region (thus,
they are eligible to become Flagship Projects), and, at the same time, project
managers must be as smart as to find funds for developing them.
In the 2014-2020 period, several EU Funds are available for financing Flagship
Projects (i.e. Danube:Future): Horizon 2020, Life Plus and Erasmus Plus. The
Structural Funds are also a good source for funding, in particular the several
European Territorial Cooperation Operational Programmes (16 Crossborder
and 5 Transnational programmes). In addition, the upcoming DRIFF (Danube
Region Research and Innovation Fund, another Flagship Project of the EUSDR
PA7) will be another valuable funding source in the future.
The figure below shows how Danube:Future works. Several local, regional,
bi-national or trilateral capacity building and research projects are linked to
the Danube:Future Core Module, whose ongoing knowledge-base is made
available to all projects. The projects/activities contribute to creating network,
improving knowledge, building capacities and so on. Danube:Future has the
potential to create endless activities.
10 “Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions”, 8.12.2010, page 12.
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NATIONAL, BI- TRILATERAL RESEARCH &
CAP. BUILDING PROJECTS

FUNDING SOURCES: Horizon 2020, European Structural
Funds, National/Regional, Danube Region Research
and Innovation Fund (DRIFF), European Science Fund

PROJECT RESULTS:
Reports
Publications
Proceedings

LTSER-experts / Training of young researchers / Green jobs /
Networking support / Decision support facilities

Danube:Future Knowledge Base
Decision Makers

1.3 Why Danube:Future is a strategic way for building
capacities in the Danube Region?
Danube:Future targets all 19 countries in the Danube catchment. The Alps-Adriatic Rector’s Conference and the Danube Rector’s Conference represent together more than 90 universities, thus they are the largest possible institutional
knowledge-producing and disseminating group of organizational actors. Other
institutions and organizations are welcome to contribute to Danube:Future.
Danube:Future will promote the Knowledge Society in all countries of the
DRB in several ways:
• By having a lasting effect on research and teaching in the humanities fields
within the Region, bringing young scholars to the forefront of international
research in highly competitive contexts.
• By supporting the creation of green jobs and strengthening civil society
organizations, thus enabling the DRB countries to cope with the challenges
of the future and take steps towards a more sustainable development of
their economies.
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• By creating a living heritage making the environmental and cultural heritage
of the DRB visible and bringing it into the context of sustainable development.
Sustainability research and capacity building activities of the DRB countries
can profit from one another in multiple ways. If a new type of interdisciplinary
methods and approaches is used, changes in governance, values, organizational structure of society and developments in the social, economic and legal situation can be linked to changes in biodiversity, sediment mobility, soils,
climate, precipitation, discharge patterns and water quality. This will enable
better and viable policies for the sustainable development of the Danube River
Basin and will support Smart Specialization Strategies11 (S3).

2.

The DIAnet International Schools in Danube:Future

The DIAnet International School (DIS) is a training course aimed at PhD students and young Post-Doc fellows wishing to strengthen capacity building
skills. DIS is the first Capacity Building project linked to Danube:Future. Thanks
to the contribution of the Friuli Venezia Giulia Region (European Social Fund
2007/13), together with the CARIGO Bank Foundation of Gorizia, the School
was planned for a three-year period (2013-2015). The University of Trieste
hosts the DIAnet Schools at the Conference Center in Gorizia12. The town of
Gorizia is the ideal Venue of the event because it is located on the border between Italy and Slovenia and represents the crossroads between Eastern and
Western Europe. The Isonzo river, its history related to the World War I and its
environmental problems, is a good case study for the participants.
DIAnet Schools are designed to foster networking among young researchers and teachers. DIS is a project about capacity building born at regional
level, extended to the Danube Region. The Project contributes to protecting
the environment, developing people skills and strengthening knowledge society at international level, as prerequisites for the development of intra- and
inter-regional projects in the Danube River Basin.
The DIS program has three different thematic focuses. While the 2013 edition was devoted to “Interdisciplinary Methods for the Sustainable Development of the Danube Region”, the 2014 edition focused on “The Role of Natural
Heritage for the Sustainable Development of the Danube Region”. The 2015
School will focus on “The Role of Cultural Heritage for the Sustainable Devel11 http://s3platform.jrc.ec.europa.eu/home
12 Website: www.danubefuture.eu/facilities
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opment of the Danube Region”. The DIS themes are in line with the sustainability challenges as identified by Europe 2020 and by the EUSDR.
The sustainability challenges require international and interdisciplinary approaches. By offering experience in interdisciplinary group work on sustainability issues, DIAnet schools engage in capacity building in a crucial area and
at a crucial moment.
The University of Trieste, in cooperation with the Alpen-Adria-Universität
Klagenfurt, the University of Natural Resources and Life Sciences (BOKU) Vienna and the University of Novi Sad – the Core Partners of Danube:Future
– offers a unique opportunity for young career researchers to familiarize with
issues related to the sustainable development of the Danube River Basin.
The DIS lasts 10 days, and includes two main phases: theory and practice.
While lectures give an overview on a wide range of sustainability-related topics, two full-day excursions offer students a great chance for case study.
The second half of each edition is devoted to group work: participants are
divided into six working groups, each of them representing a variety of disciplines and countries. Groups are trained to work on developing a common
project idea, which should address one of the societal challenges of Horizon
2020 and take into account the challenges of the DRB. The purpose of this activity is to help participants approach the complex world of Europlanning. Draft
project proposals should ideally represent the Programming Phase, where the
problems and the main objectives and priorities for intervention are identified,
and the subsequent Identification Phase, where a pre-feasibility study is carried out and a preliminary project proposal is drafted. At the end of the School,
groups present their projects with an immediate feedback from an evaluation
committee.
It is advisable that the Group work activity continue beyond the School in
the framework of the long-term Danube:Future Project, where participants
can further develop their ideas taking advantage of the existing expertise.
Once projects are finalized (Formulation Phase), they are ready for fund applications. The Danube:Future Management strongly wishes that this activity
will result in full proposals.
Enhancing the researchers’ skills in project drafting is of paramount importance for their future career. Universities, of course, benefit from the researchers’ training and project ability, as they – particularly small and medium‑sized
institutions – are able to take part in solid international partnerships.
The purpose of DISs is indeed to give participants – and Universities alike –
long-term opportunities for networking and exchanging good practices.
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3.

2014 DIAnet International School Proceedings

Following the success of the first DIS Proceedings in October 2013, which
were presented during the 2nd EUSDR Forum in Bucharest (Romania), the Organizers decided to publish an annual edition of the Proceedings.
The first School edition, on “Interdisciplinary methods for the sustainable
development of the Danube Region” was held between 13th and 22nd April,
2013. Thirty-seven participants from 18 Universities and from 12 Countries of
the Danube Catchment attended the School. Two full-day excursions along
the Idrica River (Slovenia) and to Aquileia (Italy), 12 lectures on different topics, and several hours of Working Group activities were organized. Six project
proposals were developed by the participants and represent the main results
of this edition, as published in the 2013DIS Proceedings.
The objective of this publication is to collect and disseminate the outcomes
of the second of the three editions of the “DIAnet International School”, which
was held in Gorizia (Italy) between 22nd and 31st March, 2014.
The Countries which were represented during the 2014DIS and the related
number of participants (shown in brackets) are the following13:
• Albania (3), Universiteti i Shkodrës “Luigj Gurakuqi”
• Austria (2), Alpen Adria Universität Klagenfurt and University of Wien
• Bulgaria (1), University of Ruse
• Croatia (4), University of Rijeka and University of Zagreb
• Czech Republic (3), Charles University Prague, Czech University of Life Sciences, Palacký University
• Hungary (1), Eötvös Loránd University
• Italy (5), University of Trieste
• Romania (5), “Babes-Bolyai” University
• Serbia (4), University Of Novi Sad
• Slovakia (1), Constantine the Philosopher University Nitra
• Slovenia (6), University of Nova Gorica, University of Primorska and University of Ljubljana

13	The personal page of each participant is available at this link: http://www.danubefuture.
eu/participants.
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Other interesting data are the participants’ different research fields. Considering that several participants reportedly work on more than one research fields
(ERC Panels14), all 6 Panels of “Social sciences and Humanities” (SH) were
covered with a particular interest in “SH3 – Environment and society”; 5 of 9
Panels of “Life Sciences” (LS) with a particular interest in “LS8 – Evolutionary,
population and environmental biology”, and 5 of 10 Panels of “Physical and
Engineering Sciences” (PE) with a particular interest in “PE10 – Earth system
science”. Seventeen of the thirty-five participants work on more than 2 Panels. It is also interesting that 7 participants work on fields belonging to 2 ERC
Domains, while 3 students work on all 3 Domains. This shows that 50% of the
School participants have an interdisciplinary background.
The 2014DIS was opened by the Rectors of the four Core Partners (AlpenAdria-Universität Klagenfurt, the University of Trieste, the University of Natural
Resources and Life Sciences (BOKU) Vienna and the University of Novi Sad),
who were in Gorizia on March 22nd to sign the “Cooperation Agreement aimed
to develop the Danube:Future Project” and welcome the guests.
A scientific introductory lecture was given by the Leader of the 2014DIS,
Dr Gertrud Haidvogl from BOKU Vienna, who spoke about the large biodiversity of the Danube and the related issues of its rich natural heritage and sustainability.
The first 4 days of the School were devoted to scientific excursions and
lectures. Two were the main topics of the edition:
• Ecology and environmental sciences: five lectures and an excursion to Slovenia, to the Idrija Mercury Mine and Tolmin. Eleven teachers were involved;
• Sustainability and nature conservation: five lectures and an excursion to
the Lower Isonzo River at Isola della Cona (River Isonzo Mouth Reserve).
Nine teachers were involved.
The 20 teachers involved in the School come from six Universities: University
of Trieste, University of Udine, Alpen-Adria-Universität Klagenfurt, BOKU Vienna, University of Nova Gorica and University of Primorska Koper. Local experts
took part in the excursions.
The most important activity of the School was the Group work, aimed at developing new project ideas. One lecture on the “Project Cycle Management”
introduced the Group Work while a lecture on “Designing trans-disciplinary
projects for sustainable development” was delivered by Prof. Verena Winiwarter, the Danube:Future Coordinator.
14	Taking into consideration the 3 Disciplinary Domains (SH, LS and PE) and the 25 Panels
covering all research fields (as identified by the European Research Council) http://www.danubefuture.eu/participants.
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Six Working Groups were formed, taking into consideration: (a) different
levels of experience (PhD students or Post-Doc Fellows); (b) different nationalities of the participants; (c) interdisciplinary composition of the Working
Groups; (d) gender. A Facilitator, supported by the School Leaders, followed
the Groups in their activities on a daily basis with a final brainstorming session.
Working Groups learned how to proceed in building a project proposal from
problem analysis to drafting a Logical Framework Matrix through the definition
of the project goals and objectives, to planning the resulting activities (Work
Packages and Tasks) and the expected outcomes.
The 2015 DIAnet International School will be held again in Gorizia, between
14th and 23rd March, 2015. It will focus on “The role of cultural heritage for the
sustainable development of the Danube region”.
In the light of the experience on the first two editions, the Danube:Future
Management wishes to extend this training opportunity beyond 2015.
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Welcome addresses
Gorizia, 22nd March 2014

Prof. Maurizio Fermeglia
Rector of the University of Trieste

Good afternoon, ladies and gentlemen, and welcome to the second edition of
the DIAnet International School in Gorizia.
The topic we are going to develop this year is a very hot one – if I may say
so – that is the role of natural heritage in the sustainable development of the
Danube Region.
When we talk about sustainable development, we touch a crucial issue,
which is related to several very important topics in today’s world. Today is
the international water day – a UN initiative – and water is indeed one of the
emergencies we are going to face here: actually, it is an emergency that we
have faced, we are facing and we will still face for many years in the future.
I am really glad to be here and welcome you to this School because, just
like last year, the DIAnet International School is characterised by multi- and
inter-disciplinarity, which are the pre-eminent ways we can try to solve the
biggest world’s problems. I mentioned water before, but there are other topics
that the UN considers real emergencies, e.g. food, energy, and environment.
All these subjects have something in common: multidisciplinarity. The fact
that in this School biologists work together with social scientists, physicists
and chemists is extremely positive. This is actually the main spirit of collaboration in this area.
I think that for too many years, in Europe, we have developed our universities by focusing on single disciplines. As I have already mentioned, the big
world’s emergencies cannot be tackled by single disciplines and should be
tackled instead by interdisciplinarity and multidisciplinarity.
I recently discussed this matter with some other Rectors at the European
University Association (EUA) and we all agreed that the right place to tackle
multidisciplinarity is what the Bologna process calls the third level in univer21

sity careers, i.e. the PhD level. Multidisciplinarity would then be able to permeate from the PhD level into the Master and Bachelor levels.
Another positive aspect of the DIAnet International School is that it involves
a lot of interaction among students and participants. I know from last year’s
experience that you will be clustered into small groups and will work on specific projects, an aspect that I find extremely interesting and very challenging.
All this work is strongly related with the new EU programme Horizon 2020
and we may say that this edition – just like the last one and the one we will
organise here next year – is paving the way to our participation to Horizon 2020
by enhancing collaborations between the universities involved in this project.
As soon as you get back to your countries and to your universities, you will further the connections you’ll have established here, enhance our collaboration
and prepare solid projects to be sent to the European Commission.
I am particularly glad to be here on behalf of the University of Trieste because I really want to share with you our willingness to become more and
more international, as we have already stated several times in different occasions. My collaborators and I have personally worked in setting up some
good relationships with all the universities of our neighbour countries: Austria,
Slovenia, Croatia, and many others. We have made a series of official visits
and I am sure that – at the end – all this work will produce results in terms of
concrete projects that we will be able to submit to the European Union.
Thank you very much and keep up the good work.
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Prof. Martin H. Gerzabek
Rector of the University of Natural Resources
and Life Sciences, Vienna

It is my greatest pleasure to contribute to the introduction of the proceedings of the DIANET International School, which was held in Gorizia in March
2014. I congratulate the organizers both as representative of one of the partner organizations of Danube:Future, the University of Natural Resources and
Life Sciences Vienna and as Vice-President of the Danube Rectors’ Conference and active participant in the EU strategy of the Danube Region. The DRC
actively supported the Danube:Future project, specifically to be accepted as
flagship project of PA 7 of the EUSDR.
The DRC is a network of almost 70 universities in the Danube Region. We
try to contribute to improving higher education in teaching and research in
this region, and in particular to the advancement of our member universities,
by establishing and facilitating bilateral and multilateral contacts between the
universities. In order to perform these tasks, DRC maintains links with national
and international organizations, the activities of which are of interest or relate
to universities and, in particular, with the national Rectors’ Conferences, EUA,
UNESCO, EU, Council of Europe, etc. An important activity is the yearly DRC
summer school. Its general aim is the establishment of a network of young scientists who deal with the issue of regional co-operation as Central European
perspective.
The DIANET international school fits perfectly well into the DRC strategy.
Bringing together young researchers from all DRC and AARC universities interested in the sustainable development of the Danube River Basin, the focus
on the roles of natural and cultural heritage and the training to apply for funding in competitive programs are extremely important issues, which contribute
to a potentially long-lasting and active network of young scientists, which hold
the future of the region in their hands!
23

The Danube region is amongst the regions of the world with the highest
potential for economic development. Why? The Danube region offers excellent conditions for biomass production – biomass being amongst the most
precious goods of the future – considering the increasing shortage of fossil
resources. This fact is both a chance and a possible threat. Only an ecologically and socially sound use of the natural resources in the region will ensure
a long-term sustainable development. Academic networks like this one are a
prerequisite to foster and develop the region.
It was my greatest delight having been present at the historic occasion of
the start of a project – hopefully – running for eight years, which is central to
the development of the Danube region. I wish the Danube:Future project all
possible success.
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Prof. Oliver Vitouch
Rector of the Alpen-Adria-Universität Klagenfurt

A colleague of mine, Andreas Lehmann – who is now in Würzburg, Germany
– had worked for quite some time in the United States, and is also married to
an American. Andreas used to say: “At German universities, everyone usually
aims to give someone else a smack [Jeder versucht, dem anderen eins auf
den Hut zu geben]. At US universities, professors rather aim to cooperate, in
order to give the other universities a smack.” And now we here have a wonderful example of several universities, in the DIAnet and the Danube:Future
context, cooperating across borders, in order to achieve something bigger
than what they could achieve alone, and bigger than just the sum of its constituent parts.
From the Alpen-Adria-Universität Klagenfurt’s view, these universities
within the core team of Danube:Future are, in a way, next neighbours. The
Università di Trieste in geographical terms: Klagenfurt is currently planning to
achieve something like a hexagon or polygon network of neighbouring partner
universities including Trieste, Udine, Graz, Ljubljana, Maribor, and potentially
others. The Universität für Bodenkultur, Vienna, in terms of scientific specializations, with a strong focus on sustainability research. And the Univerzitet u
Novom Sadu, as an intriguing new partner in this European region.
What cannot be stressed enough is the leading role of the hosts here in
Trieste, who invested several kinds of effort – time, thoughts, labor, and money
– into the development of the Danube:Future cooperation, and into its becoming a flagship project at the EU level. Thank you very much indeed for this
scientific, political and organizational wizardry.
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And as if all this hadn’t been enough, we can also see a remarkable joint
venture here of two major European Rectors’ Conferences, namely the Danube Rectors’ Conference and the Alps-Adriatic Rectors’ Conference (the
Universität Klagenfurt even bears this affiliation in its name), working together to achieve something even bigger. Thank you for this veritable summit conference. I wish, and I know, that this DIAnet event will be a huge
success, and that this cooperation is here to stay. Or to say it in Latin: Vivat,
crescat, floreat!
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Prof. Miroslav Vesković
Rector of the University of Novi Sad

Being the only EUSDR PA7 Flagship project dealing with the issues of cultural
heritage, the Danube:Future project with the Dianet international schools has
been recognized as an innovative and important contribution to the realization
of the PA7 activities.
The true success of the European Strategy for the Danube Region (EUSDR)
is underpinned by one simple, but fundamental notion: It is about working together. If a multitude of stakeholders manage to strike the right balance between cooperation and competition and establish ownership of the processes, activities and outcomes of EUSDR, the benefits will be as widespread and
profound as we intend and claim them to be.
Building prosperity in the Danube Region emphasizes the significance of
both innovation and knowledge transfer. It is, however, essential to bear in
mind that both of these concepts need to be understood and applied in a much
broader sense. We must realize their social, and not only technological character, and we must see how they play out in national and institutional policies
that aim at putting knowledge into practice at different levels and in various
fields. This goes hand in hand with the dominant and recurring theme of seeing
EUSDR as a holistic strategy where there is a clear synergy of what is happening on the whole at the highest policy levels, what is being done in each of its
parts and localities, and the interdependences between them.
The local dynamics and effects of innovation are issues that EUSDR needs
to embrace fully as a means to address the actual disparities that exist among
its 14 member states. All future investments driving the Danube Region forward, whether they are realized through the existing EU funding mechanisms
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or the future Danube Region Research and Innovation Fund (DRRIF) being developed in the Priority Area 7, need to be seen from the perspective of their
impact relative to the amount of resources invested. In the Region that encompasses the extremes of the EU in both the economic and social terms,
this approach will enable us to measure our progress in a more realistic and
tangible way.
By advancing the notions of excellence, complementarity and smart specialisation, we believe that everyone has an active role in the EUSDR, both in
the current state of affairs and in the common vision we all share for a prosperous and globally competitive Danube Region.
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The role of natural heritage
for the sustainable future
of the Danube region

Dr Gertrud Haidvogl
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With an area of about 800.000 km2 the Danube River Basin (DRB) covers about
10 % of Europe and about 20 % of the European Union. The DRB is home to
about 80 millions of people living in 19 countries. Some of them are entirely situated within the Danube catchment such as Hungary, but also Romania, Serbia, Slovakia and Austria are located predominantly in the Danube basin. The
host of the DIANET International Schools, Italy, covers only a small proportion.
But the Soca/Isonzo catchment has many similar problems and potentials. It
provides thus a perfect laboratory to study and discuss questions of natural
heritage and sustainability and to develop adequate future perspectives.
The Danube basin is an important European macro-region for which the
European strategy for the Danube region was developed and adopted in 2010
(EU-SDR). As European regional commissioner Hübner stated in 2008, this
strategy aims at developing a targeted policy for the Danube that meets its
ecological, transportation and socio-economic needs. All 14 countries with
a share of more than 2000 km2 of the catchment are participating in the European strategy for the Danube region. With its 2,870 km, the Danube is the second longest European river after the Volga and it is the most international river
and river basin in the world. This international status is of course the result of
diverse political and socio-economic histories, which have been interacting
with nature for millennia.
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The Danube as biodiversity hotspot
The ecology and biology of the Danube are as diverse as its culture and history. The river and its adjacent floodplains are inhabited by about 2,000 plant
and 5,000 animal species. The approximately 6,000 km2 large Danube delta is
considered as the largest remaining European natural wetland. Already in
1990 the Romanian part of the delta became a biosphere reserve, in 1998 the
Ukrainian part followed. In 1991 it was designated as a Wetland of International Importance according to the Ramsar Convention. Since 1993 it is a world
heritage place. About 5000 plant and animal species inhabit the delta which
is a hotspot of biodiversity where, among others, boreal species and typical
species of Central and Western Europe co-occur. Among the approximately
3,500 animal species a total of 473 vertebrates (74 fish, 9 amphibians, 12 reptiles and 325 birds) have been reported. About 60 % of the world population of
Pygmy cormorant can be found here beside 5% of the Palae-arctic population
of White pelican and 90 % of the world population of the Red-breasted goose
(Sommerwerk et al. 2009).

Fig. 1: In the fish regions of Europe the ponto-caspian fauna can be clearly distinguished
from other regions (modified after Rejyol et al. 2007); BR4 = Ponto Caspian Europe;
BR1-BR3: Western, Central and Eastern Peri-Mediterranea, BR5 = Northern Europe,
BR6 = Central Europe, BR7 = Western Europe
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The large biodiversity of the Danube is the result of the historical evolution
of the basin and the river, respectively. This can be demonstrated, for instance,
for the fish communities. At present the Danube is inhabited by 15 or 20 % of
European freshwater and estuarine fish species. This large diversity is related
to the role of the Danube during the Pleistocene. By then, the lower Danube
and the Mediterranean peninsulas were refuges for warm-water preferring
species while in northern and central Europe only cold water species survived. During the interglacials and after the glaciation many species dispersed
upstream and back to central and Western Europe via the existing river network or wetlands. Other species remained in distinct habitats and contribute
nowadays to the comparatively high number of endemic species of the DRB or
the ponto-caspian region. The Middle Danube is for several fish the western
limit of natural distribution. This can be seen also in the lower number of native
freshwater fish species in the upper stretch of the Danube section, compared
to downstream. Sommerwerk et al. (2009) summarize for the upper Danube a
total number of 59 fish species which rises to 72 species in the middle Danube.
In the Lower Danube and particularly in the delta also estuarine species occur
making the total number of up to 115 species. Among European fish regions
only the central Mediterranean region is inhabited by a higher number of fish
species than the Danube. This is true for the number of native species as well
as the number of endemic species which occur only in a restricted region of a
specific catchment (Reyjol et al. 2007).
Many of the plant and animal species found in the delta have been and are
important natural resources for economic use as food, building materials and
medicines, which attracted people to settle here since ancient times. The impressive diversity of habitats, fauna and flora in a relatively small area makes
the Danube Delta a vital biodiversity area in Europe, and a natural genetic bank
with value for global natural heritage. Evidence of human settlements in this
area date back millennia. They were and still are mainly based on the use of
the natural resources, developing traditional economic activities and specific
cultural and social habits. At present, about 14,000 inhabitants live in the delta,
however, the population number is decreasing, apart from the larger towns of
Sulina and Tulcea. About half of the people live from traditional fishery, forestry and agriculture. In the last years tourism has increased. Thus, ecological
and societal assets meet, as well as challenges and conflicts, which need to
be addressed when developing plans and projects for the future.
Although not considered as natural heritage in a strict sense soils are important natural resources. Soils and their protection are often not adequately
taken into account by European or international legislation. They fulfill many
essential functions directly or indirectly useful for societies such as support
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for agriculture, filtering of water or biodiversity (Keller et al. 2012). Preserving
their quality is nevertheless an explicit target of the European Strategy for the
Danube Region as part of pillar 2, protecting the environment. Within the Danube catchment the fertile soils make especially its middle and lower part one
of the most important European areas for agriculture. It is estimated that sustainable biomass production could be increased by 30 % in the Danube region
which makes it an important backbone of a knowledge-based bio-economy
in Europe (Fischer et al. 2012). An investigation of the “Quality of soils” accomplished by the US Department of Agriculture on a global scale concluded
that large areas in the Middle and Lower Danube have the highest land quality
within a 3-tiered scheme. Soil resilience was one of the two indicators used to
asses land quality. It defines the ability of the land to revert to a near original
production level after it is degraded, for instance by present agricultural management with a high use of fertilizers, pesticides and machines. In the classification of the US Department of Agriculture land with low soil resilience is
permanently damaged by degradation. Soil Performance as second indicator
mirrors the ability of the land to produce under moderate levels of inputs in the
form of conservation technology, fertilizers, pests and disease control. Land
with low soil performance is generally not suitable for agriculture1.

Current environmental status
The Danube River Basin and its biodiversity have changed, due to a multitude
of past and ongoing human activities. This is proven by a wealth of data which
has been collected for decades in the different Danube countries and for 20
years now on an internationally comparable basis to fulfill European and basin-wide legal requirements. In 1994 the Danube River Protection Convention
was signed in Sofia, Bulgaria. It came into force in 1998 and the International
Commission for the Protection of the Danube River was established to implement it. The main targets of ICPDR are: (a) safeguarding the Danube’s water
resources for future generation; (b) reducing excess nutrients and organic
pollution as well as the risk from toxic chemicals; (c) establishing healthy and
sustainable river systems, and (d) mitigating flood damage.
In 1996 the Trans-National-Monitoring-Network (TNMN) was established
to gather data about the environmental situation, in particular pollution. As
a result of the implementation of the European Water Framework Directive
(WFD) the Joint Danube Surveys were first conducted in 2001 with a follow up
1 http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/nedc/training/
soil/?cid=nrcs142p2_054011
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in 2007 and a third Survey in 2013 (JDS 1 – ICPDR 2002, JDS 2 – ICPDR 2008,
http://www.danubesurvey.org/ – accessed 25th August 2014). The first Danube River Basin District Management Plan published in 2009 summarizes the
ecological assessments in line with the WFD and defines the joint program of
measures to be implemented in the forthcoming years (ICPDR 2009).
The ICPDR identified five significant water management issues (SWMI),
three of them relating to different types of pollution. Organic pollution increases from up- to downstream countries and is mainly caused by the emission
of only partially treated or even untreated wastewater from agglomerations,
industry and agriculture. From a total of 6,224 agglomerations of more than
2,000 population equivalents situated in the DRB, in about 2,900 agglomerations wastewaters are not collected at all. About 170 industrial facilities emit
directly into the Danube and its tributaries and a further approximately 180 indirectly via urban sewers. Nutrient pollution is identified as another significant
problem of the Danube River. Often, the sources of nitrogen and phosphorous
are the same as those of organic pollution, such as urban wastewater which
contributes especially to phosphorus emission. In addition, there is diffuse
pollution from agriculture which is particularly high for nitrogen. The use of
nitrogen fertilizers is in the middle and lower DRB countries lower than the

Fig. 2: Potential accident risk Spot in the DRB. The map shows the Water Risk Index,
the darker the color and the larger the size of the squares the higher the risk index
(Source: ICPDR 2009)
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EU average and also lower than in the countries of the Upper Danube. Furthermore, the density of livestock per hectare is lower in the middle and lower
Danube countries.
As for the assessment of pollution from hazardous substances, knowledge
gaps still exist. These substances comprise man-made chemicals, naturally
occurring metals, oil and its compounds, endocrine disruptors and pharmaceuticals. Hazardous substances are emitted and released by industry and
agriculture or stem from mining operations. In addition, the risks of accidental
pollution and of substances which are stored in the soils from past industrial
activities or waste disposal have been identified. An inventory of accident risk
spots was elaborated. By 2009 a total of approximately 650 risk spots were
reported in the entire river basin and 620 were evaluated. A hazardous equivalent of 6.6 million tons has been identified as potential danger. As figure 2
shows the number of risk spots is especially high in the Middle Danube and its
main tributary Tisza.
Apart from pollution, hydromorphological alterations have been recognized
as a Significant Water Management Issue in the DRB. Hydromorphological alterations result from the interruption of river and habitat continuity, the disconnection of adjacent floodplains and the hydrological alterations e.g. due to water abstraction, impoundments or hydropeaking. The longitudinal color-ribbon

Fig. 3: Assessment of the hydromorphological status of the Danube in 5 classes
from class 1 (high) to class 5 (bad hydromorphological conditions; JDS 2, ICPDR 2008)
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visualization displayed in figure 3 follows the 5-tiered classification scheme of
the Water Framework Directive on a scale of 1 to 5, with 1 being the best and 5
the worst. About 1/3 of the Danube was classified as 2 and fulfills the ecological requirements of the WFD. These sections are situated mainly in the lower
part of the river showing the existing ecological potential. However, 30 % are
identified as class 3, 28 % as class 4 and 3 % as class 5. Especially the Upper
Danube is severely affected by hydromorphological changes.
This high intensity of hydromorphological pressures in the Upper Danube
is in large part owed to the high number of hydro-power dams. Of the 78 dams
which are situated directly in the Danube only three, Gabcikovo and the two
Iron Gate dams, are downstream of Vienna. Nevertheless these barriers have
severe ecological consequences and impact the sediment regime of the river.
Only 22 hydro-power dams in the Danube are already passable for migrating
aquatic animals.
A recent status report of the ICPDR lists invasive alien species as further
emerging environmental problem. The status and ecological impacts of these
alien species is not yet fully evaluated and has to be subject to future surveys and assessments. For the dispersal of non-native and potentially invasive species the connection of different European river systems via shipping
canals has major consequences. When the Rhine-Main-Danube Canal was
completed in 1992 it opened an invasion corridor which can be considered as
an artificial connection of the Black Sea and the North Sea.
One of the most striking examples for invasive species is the dispersal of
Neogobiidae from their native habitats in the Lower Danube to the Upper river
stretch and to many other European river systems in the last 20 years. Two of
these fish species, Neogobius kessleri and Neogobius melanostomus, were
found in the Austrian Danube in the 1990s and have occurred since the 2000s
in the German section. They have meanwhile spread over the whole river system and developed high abundances. A third species is occasionally found
in the Austrian Danube (Babka gymnotrachelus), a fourth occurs frequently
in the Hungarian Danube but has not yet been found further upstream (Neogobius fluviatilis). It is assumed that all these fish species were and still are
transferred with ships, either with the ballast water or the outside walls.
While these fish species are mainly examples for movements from the
East to the West the Rhine-Main-Danube-Channel is also a migration path in
the opposite direction. The Asian clam Corbicula fluminea occurs natively in
South and East Asia, Australia and Africa. It was transferred to North America
probably in the 1920s and later on to South America and Europe. It was found
in the 1970s in Portugal and then spread eastwards to Spain, France, the Netherlands and Switzerland. It now extends to the Danube in Romania and was
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found in the second Joint Danube Survey in 93 % of the investigated sites
(ICPDR 2008).
ICPDR identified also the preservation and enhancement of the almost extinct Danube sturgeon stocks as a matter of high importance. Sturgeons are
flagship species of the DRB and valuable indicators for the water status and
the health of the Danube ecosystems. The decline of the populations is a result
of the disruption of migration routes and habitat change. In addition, their high
economic value has caused overexploitation for centuries and illegal marketing since their trade was restricted some years ago in accordance with the
CITES convention (Convention on International Trade in Endangered Species
of Wild Fauna and Flora). Restoring the former vital sturgeon fishery in the
Lower Danube and Danube delta is an ecological as well as an economic aim.
Differences in the targets however, have caused severe conflicts between
these two interest groups. Sturgeon conservation illustrates how biodiversity
conservation has also to take into account socio-economic needs.
The occurrence of non-native species – the invasive as well as the unintentionally and intentionally introduced ones – together with species extinctions
due to overexploitation or habitat change in the last three centuries altered
the diversity of the Danube fish community. Of 13 European freshwater fish
which have gone extinct since 1700 two are from the lower Danube (Alburnus

Fig. 4: Native and non-native fish species at different sampling sites
investigated during Joint Danube Survey 2 (JDS 2, ICPDR 2008)
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danubicus, Romanogobio antipai), one was endemic in subalpine lakes (Salmo
schiffermuelleri) and one occurred in coastal lakes close to the delta (Gasterosteus creonobiontus, Kottelat & Freyhof 2007). The proportion of non-native
species is particularly high in the Upper Danube (approximately 20 %). Figure
4 shows the proportion of non-native fish species found during JDS 2 in the
45 different sampling sites. Table 1 provides the summary for the four Danube
sections (ICPDR 2008, Sommerwerk et al. 2009).

Tab. 1: Native and non-native fish species in the different sections of the Danube
(data from Sommerwerk et al. 2009)
Upper D

Middle D

Lower D

Delta

Native

59

72

70

70

Non-native

13

12

7

4

Long-term development of the Danube landscapes
The environmental state and biodiversity of the Danube have never been stable and will never be stable in the future. They are the result of past, present
and future human activities and environmental conditions, namely climate
change. Emission of nutrients and especially hazardous substances have increased in particular in the 20th century. Morphological alterations and effects
of land use changes can be traced back centuries and partly even millennia. The temporal development of the environment and biodiversity shall be
highlighted here by some examples related to hydromorphology, the effects
of land use change and overexploitation of fish. These examples demonstrate
the long-term influence of humans on the riverine environment but also the dependence of the type and timing of these influences on societal requirements
and circumstances.
• River channelization and floodplain loss are among the first larger measures of river engineering. For centuries human efforts were mainly aimed at
supporting and improving navigation. In the 19th century new technologies and
knowledge about river channelization together with new transport means and
societal demand for resources triggered for instance most of the activities in
the Upper Danube. Sometimes flood protection was an initial target, mainly
in large urban agglomerations. Among the earliest exceptions where flood
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protection and land reclamation were the main target is the systematic Tisza
regulation, which started in the 1840s. While these floodplains had supported
the local population with its traditional fishing and agricultural management
techniques for centuries, they were now suitable for intense grain cultivation.

Tab. 2: Floodplain loss along the four different parts of the Danube
(data from Sommerwerk et al. 2009)

River stretch

Morphological floodplain
[km2]

Recent floodplain
[km2]

Loss

Upper Danube

1 762

95

95 %

Middle Danube

8 161

2 002

75 %

Lower Danube

7 862

2 200

72 %

Delta

5 402

3 799

30 %

Total

23 187

8 096

65 %

Fig. 5: Width of the
floodplains inundated
during higher floods
along the Danube
(Lászlóffy 1967 and
Sommerwerk et al. 2009)
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This allowed excess production for export, e.g. to Austria via the newly developed steam ships (see Pinke 2014).
Before the erection of flood protection dikes the inundated floodplains
along the Danube extended up to 10 kilometers in many sections of the upper
and middle Danube and up to 25 kilometers in the lower Danube and in the
Delta region (see fig. 5). Since the 19th century most of the Danube floodplains
were reclaimed for agriculture, partly also for urban land use. By the 21st century on average 65 % of the initial area of roughly 23,000 km2 were lost, most of
them in the Upper section with a value of 95 % (tab. 2). This resulted in habitat
and biodiversity loss but also in severe socio-economic risks because of the
immense values which were established in the floodplains in particular in the
last decades. In a medium-sized Austrian town situated on the Traisen, a tributary of the Danube, the potential damage in case of inundation increased from
about 0,12 Mio. € in 1870 to approximately 15 Mio. € in 1960 and 28 Mio. € in
1980. Since the 1990s the buildings here are protected from a 100-year return
flood, but a dam failure may result in a loss of 32 Mio € (Eberstaller et al 2004).
Only in the 1920s hydropower production and connectivity interruption
started to affect the ecological status of the Danube. The German Kachlet
dam built close to the border to Austria was the first hydropower plant of the
Danube built in 1927. Plans for hydropower production on the Danube existed
in Austria already in 1918, but they were only implemented after WW II. Nowadays, Austria produces 60 % of its electricity from hydropower, which one
might take as a logic consequence of the alpine environment. But this was
not at all the case. In fact, despite hydropower plants were erected since the
late 19th century, the large scale and politically supported campaigns started
only after the collapse of the Austro-Hungarian Empire. The coal resources
in Silesia and Moravia were no longer available for the succession state and
alternatives to coal had to be found. Socio-political decisions on which resources to use have always been a consequence of the access and availability of resources.
Hydropower dams interrupt the longitudinal connection of rivers in both
directions. Downstream they block for instance bed load transport, upstream
the migration of various aquatic animals. This is the case for diadromous fish
species migrating from the Black Sea to the Danube for spawning. In particular sturgeons cannot pass the Iron Gate since the erection of the first dam
in 1972. However, the main threat to sturgeons has been overexploitation for
many centuries.
The fate of Danube sturgeons and their decline over the centuries demonstrate the close connection of people living along a rivers course. In the
Middle Ages the diadromous Danube sturgeons migrated from the Black Sea
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up to the German Danube and the large tributaries enabling sturgeon fishery
on a regular basis in Austria. In the 16th century sturgeon fishery was intensified in Hungary. Sturgeons were caught with large nets e.g. in the region of
Komarom. This caused in Austria a decline of sturgeons and the collapse of
the sturgeon fishery. As late 18th and early 19th century data from the Viennese
fish market show, sturgeons were still brought to Vienna in considerable quantities from the Hungarian Danube. The delivery declined however, and in the
1880s only few fish were imported. This was not due to the Viennese starting
to dislike sturgeons. In fact, it was the result of an intensification of sturgeon
fishery in the Lower Danube and a subsequent decline of fish in the Hungarian
Danube (see fig. 6; Balon 1968, Haidvogl et al. 2014).
A final example demonstrates the long-term interaction of people and the
Danube over millennia, in particular the consequences of land use change in
the catchment. An investigation of sediment cores revealed the spatial and
temporal development of the Danube delta. The formation of different parts
was the result of different storage rates throughout time. These rates amounted until about 3,500 bp to roughly 20 Megatons per year, increased for the
following 1500 years to 30 Mt per year and to 50 Mt per year until about 300
years ago and to 65 Mt per year in the last three centuries. Climate change

Fig. 6: Sturgeon sales at the Viennese fish market in the 19th century
(Haidvogl et al. 2014)
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and land use change have been tested as possible reasons for this increase
in sediment storage rates. It appeared that – although changes in precipitation and discharge patterns had also an effect – the dominant factor was land
use change, and particularly deforestation, which occurred first in the Upper
catchment and in the last centuries also in the lower catchment. In the last
decades the erection of large hydropower dams considerably decreased the
effective bedload and sediment input (Giosan et al. 2012).

Long-term development, biodiversity and natural heritage
The Danube we see today is the result of the common and intertwined history
of the riverine environment and the societies settling along the river. A large
diversity of landscapes and ecosystems can be found which are however nowhere untouched nature but rather a hybrid of natural and cultural characteristics. Biodiversity changed and will change even in those areas which have
been declared as natural heritage sites. Such areas exist in particular along
the middle and the lower sections of the river. In total, about 1,000 protected
areas are registered with a total area of approximately 150,000 km2 (ICPDR
2009). Most of these protected areas have been declared under the EU-FaunaFlora-Habitat-Directive or the EU-Birds-Directive and many of them are related to aquatic or semiaquatic habitats, animals or plants. The 17 national parks
situated along the river corridor exchange and collaborate in the maintenance
and protection requirements since 2007 in the Danube-parks initiative.
According to the definitions of Natural Heritage – as expressed for instance
in the Convention of biodiversity – natural heritage refers to biodiversity. It
includes, however, not only flora and fauna but also ecosystems as such, together with geological structures and formations. The different conventions
and directives such as the Convention for Biodiversity, the World heritage
convention, the European Fauna-Flora-Habitat-Directive or the European BirdDirective have similar targets: they aim at protecting endangered species or
preserving and restoring an assumed natural or native status of species and
habitats. The latter is in particular true for the European Water Framework
Directive (WFD), the main European legislation for aquatic systems. The WFD
requires achieving a good ecological status which deviates only slightly from
a natural reference state in the absence of human influence. Often the conditions of the 19th century are taken as a reference to define for instance native
species or natural habitat conditions.
But is it possible to return to a previous state or to preserve an existing
state? River systems are nowadays subject to fundamentally altered frame-
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work conditions. Dufour & Piegay (2009) argue in their recent publication that
rivers follow trajectories. Dams alter the system on a long term scale for instance, because they changed the sediment transport and there are also parameters which develop progressively, such as climate change. This clearly
prevents the recovery of a previous status. The distribution of species depends both on temperature conditions and precipitation and hydrology. These
factors vary with climate. The occurrence of some fish species in the Salzach
catchment, for instance, which is part of the Upper Danube, changed considerably in the last decades and is now out of the variability range of the last 200
years. It is likely that this will continue in the future (Pont et al. accepted).
In line with such research findings the European Commission stated in its
report on the loss of biodiversity, that “Climate change has the potential, over
a period of few decades, to undermine our efforts for the conservation and
sustainable use of biodiversity.” (European Commission 2006). As Rannow et
al. (2014) recommend, this requires, among others, studies on the effects of
climate change on a regional and local scale and the assessment of the sensitivity of both habitat and organisms to climate change. Any project for future
sustainable development has to take this into account, not only in terms of
species distribution and abundance but also in socio-economic terms.
From these considerations it is evident that the Danube and the DRB have
a rich natural heritage and a large potential for conserving and improving it.
Maintenance and conservation targets can support sustainable development
in the fields of ecotourism or agriculture, but they must clearly take into account that ecosystems have changed over time and will continue to change
in the future. It is indispensable to investigate the long-term trajectory of the
Danube and the DRB to make successful plans for the future.
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A short history of problem-driven,
transdisciplinary research
After the Second World War, things got surprisingly difficult. Even, and actually, in particular, for those who had won the war. The post-war economic
boom had very positive effects for some, even for many. In the United States,
middle class people headed out to suburbia, while in Europe, they flocked to
the beaches of the Mediterranean and started to ski the slopes of the snowclad mountains. People could afford to, and did buy cars and refrigerators
and eventually, airplane tickets to other continents. Agriculture reached new
levels of area and labour productivity. But somehow, something went terribly
wrong while people had a great time.
A biologist with a wide range of reading wrote a book, which called attention to the side effects of one of the major tools for the new productivity in agriculture, DDT. What had been considered a low-toxic, safe and immensely effective pesticide, she pointed out, had an unwanted side-effect. It killed birds.
So many of them, indeed, that Rachel Carson called her book “Silent Spring”,
alluding to the fact that all the birds we love for their spring song would be
dead and gone soon. How people lived had undeniable negative effects on
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the environment and these became more and more widespread and could no
longer be written off as unavoidable quibbles during the pursuit of progress.
Two years earlier, in 1960, Vance Packard had written “The Waste Makers”,
an early call against consumerism, the lifestyle of want and waste which has
come to dominate the world which calls itself “the first”. WWII, in particular
the nuclear bombs dropped on Hiroshima and Nagasaki had shocked many
intellectuals. Paul Ehrlich’s 1948 warning about the dangers of human population growth, called “The population bomb” is an early reaction.
So when the famous “Limits to Growth” report, the first model-based assessment of the looming doomsday of resource depletion, was published in
1972, the same year the first UN-led conference on the environment would
take place, the debate about the side-effects of high industrialism and unfettered economic growth had already been going on for more than a decade.
The Wenner-Gren Foundation sponsored an interdisciplinary symposium on
man’s role in changing the face of the earth in 1955, and the resulting volume
with the same title, edited by William L. Thomas Jr. is an outstanding early
document of a multi-disciplinary attempt to assess the status of ecological
systems. Eminent scholars such as Lewis Mumford or Carl Sauer were part of
this endeavour, which included historical assessments as well as speculation
about the future. (Thomas 1956).
Environmental historians have tried to trace the origins of the environmental debate and have unearthed evidence that environmental concerns did not
start in the post WWII-U.S., but were a by-product of the havoc created on
tropical islands by colonial exploitation (Grove 1995). Others have dug into the
writings of philosophers, theologians and other voices from Antiquity and the
Middle Ages and have convincingly shown that concerns about environmental
degradation have been part of cultures for thousands of years (Hughes 1996).
But there is an important difference between these early concerns and
their modern resurgence. In the 1970s, it became clear for the first time that
environmental problems involved scientists not just as those who solved them,
but also as those who created them by means of technical advances. Science
and society had become linked via technology. As Evandro Agazzi has put it:
“[…] if we look at technology, we can at most admit a conceptual or an analytic distinction, without any real separation from science, since they are concretely intertwined and, so to speak, consubstantial. (Technology cannot exist
without science, and science cannot exist without sophisticated technology.)
This in particular justifies the use of the term “technoscience” for designating this new reality. In the second place, we have seen that an appeal to an
ethical dimension emerges, with great force, from within technoscience itself;
and this is true because the particular form of creativity that characterizes
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this domain does not provide us with criteria for steering, directing, limiting, or
orienting the growth of technoscience.” (Agazzi 1998: 8) In accordance with
Agazzi, as an environmental historian, I would argue that a new role of scientists emerged as consequence of a new relation to nature.
The ethical dimension was visible early on in military research. The Manhattan Project, the largest scientific undertaking the United States or any other nation had ever undertaken, enabled the U.S. to build the nuclear bombs
they dropped on Hiroshima and Nagasaki. It left many scientists wondering about their role in society. The Bulletin of the Atomic Scientists became
a widely read, respected publication on science-society issues. During the
1950s, peace had become an important agenda for many of these scientists,
Albert Einstein, Linus Pauling and Albert Schweitzer led the way. The Union of
Concerned Scientists was founded in 1969. So when scientists became active
against the Vietnam War and the ecological consequences of spraying parts
of Laos and Vietnam with dioxin-tainted herbicides to defoliate the jungle and
thus make air strikes against the Vietcong possible, they had models to follow
(Moore 1999: 110ff). David Zierler has shown that the movement of scientists
against the military use of Agent Orange and other such dioxin-laden herbicides led by Arthur Galston of Yale University was successful because of favourable political circumstances, but also because the issue of the infamous
agents was framed “as a product of a destructive and immoral war and an
omen of a future techno-industrial ecological dystopia.” (Zierler 2011: 4). Scientists had learned to make such a successful argument and thus, had arrived
in the entangled and messy world of war, business and politics and they could
not help but start to reflect on their role and place in society.
When the call for action for a new way of interaction with ‘laymen’ was
heeded in the context of ecological crisis in the 1970s, it thus fell on fertile
ground. By 1972, Barbara Ward and Paul Dubos could declare that ‘laymen’
should play a much more prominent part in investigations. They called scientists within their disciplinary boundaries “parochial” and held that perceptive
and informed nonprofessionals can contribute as much as technical experts
to policies concerning the human environment. The new problems created not
by polluted production sites as had been the case during the Industrial Revolution, but by the mass use of the products of the now much cleaner industrial
operations, required both social judgement and specialized scientific knowledge (Ward, Dubos 1972). This was indeed, revolutionary. Others had voiced
similar concerns even earlier, but it was the situation of the 1970s that made
the case for co-operative knowledge production, later called ‘transdisciplinary
work,’ most effectively. Not that the disciplinary academic world would easily
succumb, but a path had become visible, and some would gladly travel it.
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Wicked problems call for a new approach
In 1973, Horst Rittel and Melvin Webber discussed types of problems they
called “wicked” rather than “tame” as they saw them evolve in the context
of planning. These, they argued, are different from other types of problems.
They offered ten defining characteristics. Their list starts with problem definition: “There is no definitive formulation of a wicked problem”, because “the
information needed to understand the problem depends upon one’s idea for
solving it. […] The formulation of a wicked problem is the problem! The process of formulating the problem and of conceiving a solution (or re-solution)
are identical, since every specification of the problem is a specification of the
direction in which a treatment is considered.” The second specific quality of
wicked problems is that wicked problems have no stopping rule. When dealing
with societal problems, “there are no ends to the causal chains that link [the]
interacting open systems.”
With more effort invested, a better solution might always be reached. The
end of the research project (which is ultimately determined by money) and not
the arrival at a solution terminates work on the issue. Wicked problems can
only be resolved, never solved. This fits with another of their defining characteristics. “Wicked problems do not have an enumerable (or an exhaustively
describable) set of potential solutions, nor is there a well-described set of
permissible operations that may be incorporated into the plan.” Rather, agreement based on trust and credibility leads to common-sense, ‘realistic judgement’ because ill-defined problems cannot have well-defined solutions.
Rittel and Webber’s third proposition is that solutions to wicked problems
are not true-or-false, but good-or-bad. If stakeholders with different interests
are invested in dealing with a problem, it is highly unlikely that any (re-)solution
will yield only winners. There are no objective truths in such cases. Therefore,
“[…] none [of the parties involved] has the power to set formal decision rules
to determine correctness. Their judgments are likely to differ widely to accord with their group or personal interests, their special value-sets, and their
ideological predilections.” To complicate things further, “[t]here is no immediate and no ultimate test of a solution to a wicked problem. […] With wicked
problems, […] any solution, after being implemented, will generate waves of
consequences over an extended – virtually an unbounded – period of time.
Moreover, the next day’s consequences of the solution may yield utterly undesirable repercussions which outweigh the intended advantages or the advantages accomplished hitherto.” On a related note, “[e]very solution to a wicked
problem is a “one-shot operation”; because there is no opportunity to learn
by trial-and-error, every attempt counts significantly. Every implemented solu48

tion leaves traces. One cannot wipe the slate clean after an intervention into
a social system, and as all wicked problems involve interventions into social
systems, each solution leaves a unique legacy.
Every problem is unique (proposition 7) and is likely to be the symptom of
another problem (proposition 8). This has to do with the hen-and-egg-character of the link between problem and the resolution, in particular, with the
choice of how to frame the discrepancy between the desired state of things
and the state of things as they are. The choice of explanation determines
the nature of the problem’s resolution. If social inequality is chosen to be the
reason for the deterioration or the problematic state of a natural system, the
solution is different than if the design of a technical system (‘the polluter’) is
identified as reason. As the authors put it, “Planners are liable for the consequences of the actions they generate; the effects can matter a great deal
to those people that are touched by those actions.” This is not just true for
planners, but for every scholar involved in sustainability research. It does,
to name but one example, matter if the project increases or decreases the
choice of options of the population involved. Planners, the authors formulate
provocatively,” have no right to be wrong” (Rittel, Webber, 1973). This is true
also for sustainability professionals, often called in as “experts” to deal with
messy, wicked problems.
These impressive, insightful observations on the nature of wicked problems show that as early as 1973, some researchers were thinking hard and fast
about their role and its limitations in the messy technological world of nature
modified by humans, a world full of what would much later be called ‘hybrids’
by Bruno Latour (Blok, Jensen 2011).
The early insights about planning have been echoed and refined in the field
of sustainability sciences. There is no way to proceed without involvement of
all concerned. Funtowicz and Ravetz made this point succinctly in 1991. They
called for a methodology adequate in cases where “facts are uncertain, values in dispute, stakes high and decisions urgent” (Funtowicz, Ravetz 1991). In
the technologically transformed world we have created, many problems have
become wicked.
But problem-driven research involving non-professionals is still considered
tangential by some and the methods and practices needed to cross the boundaries between disciplines and between academic disciplines as such and the
world outside academia are still considered ‘new’. This way of working, sometimes called “Mode-2”-research, remains marginalized. Teaching the conceptual and methodical basis is as yet poorly integrated into academic curricula.
Despite very honourable attempts at creating textbooks and other teaching
aids, one can easily get through a sustainability-related curriculum without
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ever encountering the needed toolbox (but see e.g. Repko 2012, Öberg 2011).
While a lot of public money and effort still goes into public understanding of
science, from open lab days to long nights of research, from scientists visiting
kindergarten and elementary school children and involving them and slightly
older pupils into research, much less attention is devoted to training scientists
for meaningful interaction with stakeholders. As part of becoming ‘responsible
scientists’, all researchers should receive reflective training in complementary
competences involving some basic understanding of how modern, functionally
differentiated societies can be conceptualized and what this means for project
design and communication settings (Winiwarter et al, 2014).
Despite its relative novelty, there is no scarcity of inter- and transdisciplinary work, nor of studies about interdisciplinarity (work involving scholars
with different backgrounds) and transdisciplinarity, sometimes also called
transacademic work. Very different types of studies with the common quality
that they involve stakeholders, as laymen have come to be called, are considered part of this field. The Swiss td-net, a network of transdisciplinary scholars, maintains a huge bibliography (http://www.transdisciplinarity.ch/d/Bibliography). Even Google Scholar’s most limited exact word search yields more
than 16.000 documents concerned with “transdisciplinarity”.
The goal to involve those about whom research is done has an ethical dimension, not least in medical research, but also in all biographically oriented, qualitative social science, which might violate the personal rights of the
subjects. But the ethical issue goes deeper than that, eventually the question
arises what the purpose of scholarly endeavours is. To put it differently, should
scientists pursue their own research interests as freely as possible? Should
they be guided only by the evaluation of their peers, because these are the
only people who can be trusted to decide if the planned research is original
and worthwhile? The idea behind the freedom of research is that eventually,
something useful is likely to come out, but the utility of outcomes cannot be
predicted beforehand. While this is, as we have seen, true also in the world
of wicked problems, transdisciplinary research is not just evaluated by peers,
but those involved have a say in it. Its thematic and methodical ramifications
are determined not by seeking the optimal outcome for researchers, but by
a compromise between the interest and goals of all involved. Sustainability
researchers need to decide if they should orient their work towards abstract
research interests or towards people and their needs, wants and problems.
Most of their research, as it involves people, will necessarily involve them into
the non-scholarly world.
Since the late 1960s, “Action Research” developed as a way for researchers to involve themselves, changing their role in an outspoken declaration
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that research should by design lead to benefits for the involved people, who
were considered partners rather than subjects (Lewin 1952; Reason, Bradbury
2007). Action research is one important root of transdisciplinary research. The
political agenda has become less pronounced, and double benefits, for those
involved and for the general advancement of knowledge, have become the
aim of such work.
Journals such as ‘Futures’ discuss how to actually perform successful
transdisciplinary research. Many of the articles discuss how “Developments
in contemporary society are creating a shifting landscape of knowledge production.” (Russell et al. 2008) and how transdisciplinary research can be fostered. Russell sees universities in the role as capacity building institutions,
and less as brokers of products (Russell et al. 2008: 460). Julie Thompson-Klein
is one of the leading figures in the international debate. In her 2004 article for
an issue of Futures entirely dedicated to transdisciplinarity, she not only gives
a very brief historical account of the development of the notion and links the
core idea of Funtowicz and Ravetz (i.e. that we are living in the age of postnormal science) to the quest for transdisciplinarity. She also states clearly
that: “Transdisciplinarity is simultaneously an attitude and a form of action.”
(Thompson-Klein 2004: 521) Thompson-Klein here points to the reflexive nature
of all transdisciplinary work and elucidates what she sees as a fundamental difference between inter- and transdisciplinary work: “Transdisciplinarity
does, through the principle of articulation between different forms of knowledge” call into question disciplinary thinking (Thompson-Klein 2004: 524).
While it is impossible to give a full review of the literature here, I would like
to highlight the role of transdisciplinary research in the field of sustainability
studies. An entire issue of the respected, peer reviewed environmental journal
AMBIO was devoted to the transdisciplinary research of a group under the direction of Per Angelstam (Angelstam et al. 2013a). The bilingual journal GAIA is
focussed on transdisciplinary research dealing with sustainability questions.
But what has been learned about the type of research needed for the re(solution) of sustainability problems during the many years since Rittel and
Webber started to think about wicked problems?

Challenges incurred in transdisciplinary research design
One challenge, namely to explain what one was doing lacking a proper name
for it, has been resolved. The type of research has been named, labelled and
defined. Any research involving non-scientists („stakeholders“, „partners“)
on sustainability issues is in all likelihood, based on interdisciplinary research.
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It has been defined as “[…] research that includes cooperation within the
scientific community and a debate between research and the society at large.
Transdisciplinary research therefore transgresses boundaries between scientific disciplines and between science and other societal fields and includes
deliberation about facts, practices and values.” (Wiesmann et al. 2008: 435)
But this type of research offers an important challenge. Deliberation about
facts, practices and values takes time. Transdisciplinary research therefore
progresses slowly, to some, agonizingly slowly. Rather than data (derived
from lat. datum, given), facts (derived from lat. factum, made) are themselves
unstable and insecure. The communication process with stakeholders about
what is a relevant fact in a given situation takes time and has the potential
to irritate both the researchers and the stakeholders. In their propositions
to enhance transdisciplinary research, Wiesmann et al. (2008) point out that
“Transdisciplinary research is an appropriate form of research when searching for science-based solutions to problems in the lifeworld with a high degree
of complexity in terms of factual uncertainties, value loads and societal stakes.
Through bridging different scientific and social knowledge components it can
significantly improve the quality, acceptance and sustainability of such solutions. However, deliberation about facts, practices and values are ongoing
when bringing results to fruition in the life-world as well as in scientific communities.” (Wiesmann et al. 2008: 435)
As Rittel and Webber already pointed out, the process of problem-solving
research builds on trust and credibility. These cannot be kick-started at the
beginning of a project; they need time to develop and involvement of the researchers not just in their capacity as providers of facts. Their person as such
is called to the fore. Researchers face the question if they ‘walk the talk’; they
are asked if their life somehow reflects what their research proposes. One
cannot easily preach water and drink wine as a sustainability expert. This is
clearly a challenge, and researchers might be unwilling to take it up.
Yet, even with the most credible and heroic researchers, the communication process remains difficult. The solution is to make the process less of a
happenstance, learning-on-the-job affair and bring in experts for the design of
communication settings and for their facilitation. This makes projects comparably more expensive and gives them an added problem dimension, as not just
the facts and values are questioned, but the process itself is up for scrutiny.
Typical questions include: Are the communicative fora designed to be really
inclusive? Has care been taken that minorities and those who cannot speak for
themselves are adequately represented? The quality of the results is assessed
by the quality of the process that led to them. The chances of implementation,
the robustness of results in terms of their acceptance by stakeholders, depend
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as much on the process which led to them than on the result itself (Nowotny
2000). Some researchers learned that even their upfront selection of facilitators did compromise the result’s acceptance. But if one has to deliberate and
reach consensus about all potential problems before the start of a project,
it will, in fact, never start and become a problem of its own. Each project is
unique and has to find its own way of dealing with this issue. Maria Hage et al.
have described a framework for stakeholder participation developed for the
Netherlands Environmental Assessment Agency. This agency, an intermediary organization between science and policy, is one example of new types of
organizations that are set up specifically to tackle the challenges of transdisciplinary work (Hage et al. 2010).
A similar challenge is the processual character of transdisciplinary research. What exactly might be needed, which competences involving which
discipline(s) are crucial, cannot be determined upfront. While one can try to
put together the best possible team, and actually needs to do this in order to
plan, Wiesmann et al. point to an experience many researchers have made
and propose a different approach: “In relation to the nature of problems that
are addressed in transdisciplinary research, the canon of participating disciplines and competences from the natural, technical and social sciences,
and the humanities, as well as from the life-world cannot be pre-defined. It
is to be determined during the research process which bodies of knowledge
have to be integrated to take into account, produce and integrate systems
knowledge, target knowledge and transformation knowledge.” (Wiesmann et
al. 2008: 436) They call for mutual learning as the way to overcome processual
challenges. “Building on approaches of mutual learning that bridge roles and
positions without dissolving them is a promising entry point to goal oriented
participation.” (Wiesmann et al, 2008: 437). Their 8th proposition takes this goal
up as a challenge for the organization of such a process, again pointing to the
importance of acknowledging the (vested) interest of partners. “At the same
time, transdisciplinary work should be organised in a manner that enables a
productive balance between structured collaboration and vested interests by
participating partners and disciplines.” (Wiesmann et al, 2008: 437).
Another challenge results from the fact that researchers gain their credibility as experts in the academic system, which does have its own criteria.
One of them is the free flow of communication. Results need to be published in
order to be considered valid in the system of academic experts. But stakeholders, even if they are very interested in a resolution of their problems and thus
co-operate actively in a project, might not be interested in having the problems
published along with the solutions. Privacy as well as data privacy issues and
intellectual property rights are real obstacles to transferring from the practi-
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cal into the academic context. So, working successfully with stakeholders can
compromise the scholarly career prospects of researchers.
Yet another challenge is also connected to publication, but in a different
way. Recently, an e-mail letter by an undergraduate student writing about the
ill choice of a reading he had been assigned circulated the internet. The student complained that he could not finish a single sentence in the text without
consulting a dictionary. The teachers participating in the discussion considered it a normal, actually a necessary part of learning that the student would
investigate the vocabulary of the discipline. But stakeholders, clients, partners, the non-professionals sustainability researchers cooperate with, have
no need to enlarge their vocabulary. They want their problems tackled and
they need to understand the propositions made by the researchers to that end.
So the “how” and not just the “what” matters in communication.
If stakeholders are to be reached, more often than not, communication
professionals will be involved in designing brochures, websites, even comics,
games and other non-scholarly means of disseminating knowledge. Scholars
are deeply, and by all means, rightly, worried that the essence of what they
have to offer might be lost in this process of translation and transformation.
Form and content depend on each other. By changing the form, the content
is recontextualized and will be interpreted differently. Also, in a world of increasing diversity of electronic media, scholars face the problem if they should
tweet, post on Facebook or use Flickr or Instagram to disseminate pictorial material. Many underestimate the complexity of the issue and frustration lingers.
Money is always scarce. Therefore, researchers have long learned that
to compete successfully for project funding, they have to either devote a project specifically to method development, or apply standard methods to a new
and interesting problem. A second condition of success in project funding is
as counter-productive for inter- and transdisciplinary research: Researchers
need to stay within their core competence to survive peer-review.
In transdisciplinary research concerned with wicked problems, methods
are never standard. Adapting them to the unique context of the given project
implies method development as part of all projects. Researchers are always
challenged to step out of the bounds of their disciplinary training and explore
new arenas. This calls for specific procedures of evaluation to yield fair judgement, but such procedures are still the exception, not the rule. Wickson et al.
(2006) devote a whole section of their paper to the question of assessment of
the quality of such research and offer strategic questions for evaluation. They
call for assessing if the goals are responsive, as goals may and will shift during
the process as result of successful integration of different bodies of knowledge. They further suggest assessing the methodology based on its openness
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(“evolving methodology”). Other quality criteria they mention are a significant
outcome (significance evaluated as the degree of problem-solving), effective
communication and common reflexion. (Wickson et al. 2006: 1056f). Overcoming the obstacles of funding in a largely disciplinary world is a big challenge
for all researchers involved in transdisciplinary work.
There is no easy way to reach the double dividend envisaged in the design of transdisciplinary projects. Angelstam et al. (2013b) have suggested a
distinction between ‘communication and dissemination’ on the society side
and ‘collaboration’ on the academic side as guideline to negotiate interactions
with the two different contexts. They conceptualize their work as a staircase
in 7 steps. As can be seen from Fig. 1, they remain very unspecific about the
different roles of the two contexts over the duration of the project.
What becomes evident from Fig. 1 is the very complex process that needs
to be designed and controlled over the project duration. Wiesmann et al. clad
the processual challenge into their 6th proposition: “The quality of transdisciplinary research is bound by sound conceptions of integration and thus requires development of an own form of specialisation. However, transdisciplinary research is not meaningful without sound disciplinary contributions and
it has the potential to stimulate innovation in participating disciplines. Bringing
this potential to fruition requires an emerging college of peers able to bridge
disciplinary and transdisciplinary specialisation” (Wiesmann et al. 2008: 436).
The double responsibility of researchers for process and product has been

Fig. 1: Envisaging a transdisciplinary project as a stepwise project between the two
communicative spaces of research and stakeholders. From Angelstam et al. 2013b
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captured in the ‘Transdisciplinary wheel’ by Carew et al (2010). They distinguish two contexts, that of the researchers and that of the problem they want
to address. These contexts need to be understood and embraced as being
different, if transdisciplinary research is to meet its goals. Over the course of a
research project, attention will change from being focussed on the process to
being focussed on the product, and will proceed from a concentration on the
problem context to a concentration on the research context.
An idealized project would proceed through different phases as shown
in Fig. 3.
Carew et al. have called attention to the many aspects influencing the outcome of a transdisciplinary project. A certain pragmatism, but importantly the
values and beliefs and the responsibilities of a researcher shape her or his

Fig. 2: The Transdisciplinarity
wheel as proposed by Carew et al.
2010 (R= researcher/s context)

Fig. 3: Traces of the Transdisciplinary Wheel in application. Over the course of the project,
both contexts should be fully integrated. (Carew et al. 2010)
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intentions. These are then modulated by the capacities of the person or group
and in combination lead to their actions, which are designed to result in a
product. But the product is shaped by the problem context as much as by the
research context. (Carew et al. 2010: 1149ff.)
One last obstacle to transdisciplinary research I wish to mention in this short
overview is the attribution gap. Let us assume that a transdisciplinary socioecological project in a national park involving local communities using floodprone areas as grazing grounds for animals lead to knowledge about forms
of management enabling a better preservation of biodiversity without compromising the livelihoods of the involved communities. While this does not sound
like a particularly wicked problem, other interest groups might experience side
effects of such new management, and in particular, existing legal rules for protection of a national park might be an obstacle to the implementation. So, when
is the project successful? If it delivers the knowledge gained about biodiversity
and herd management to local stakeholders and to the regional government by
a dissemination workshop? Is it successful if the national laws on the governance of national parks are changed? The latter might take years, and involve
none of the original researchers directly, but many other people. The assessment of the social impact of transdisciplinary research has proven to be very
hard to do, although the EU and several national funding agencies have tried to
come up with assessment procedures including these ultimate, not proximate,

Fig. 4: Project Influence on Outputs, Outcomes, and Impact
(Douthwaite et al. 2007: 143)
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effects that are the real litmus test of transdisciplinary research. A useful summary of the attribution gap problem is shown in Fig 4. It becomes clear that one
challenge researchers incur in such projects is that they have to face the fact
that despite their intention to have an impact on society, they have little control
over their impact. The academics engaged in basic research are better off in
this regard. As they have no plan to have a direct influence on society, they do
not have to face the realization that they cannot control it.

Conclusion
Some like stew, some like their vegetables and meat on the plate side by side.
Some researchers have talents and interests that make them ideally suited
to transdisciplinary research. Some are ideal basic researchers, for some it
depends on the team and the theme. Within basic research, finding a doable,
challenging problem is all that matters for a good proposal. Problems are defined within the bounds of the disciplinary possibilities. This is an important research frontier and basic research is needed for the advancement of learning.
Within transdisciplinary research on sustainability issues, messy problems of
the outside world await a (re-)solution. Researchers pack their tools and embark on a journey into the unknown together with others. In this toolkit, results
and methods of basic research are as important as communication skills and
the ability to bridge gaps between disciplines and their different ways of researching, arguing and presenting. But the knowledge of the partners is as
crucial. No-one knows a local situation the way the locals know it. They are
not right or wrong about it, so researchers are ill-fated if they seek truth in
stakeholders rather than academic textbooks, but their perspective is unique,
and necessary for problem definition, for seeking pathways and for successful
implementation. Mutual learning along the way is necessary to find the path(s)
towards a more sustainable future, and those who embark on the journey together will find it worthwhile for many reasons. They will find themselves having contributed to sustainability in a palpable, measureable way. But there is a
transdisciplinary academic dividend, too. Laboratories are high-end technical
devices to create surprises. The surprises a transdisciplinary project can offer are of a different, less plannable character, they irritate and disturb. This is
their real potential for academia: Innovation is always happening at the margins, not in the mainstream. Feeding transdisciplinary research back into the
academic system therefore has a huge potential to create paradigm shifts and
thus, foster the advancement of learning just as much as basic research does,
in a unique and complementary way. The rewards equal the challenges.

58

References

Agazzi, E. 1998. From technique to technology: The
role of modern science. In: Society for Philosophy
and Technology 4/2, 1-9
Angelstam P. et al. 2013a: AMBIO 2013, Vol. 42
Angelstam P. et al. 2013b: Knowledge Production
and Learning for Sustainable Landscapes: Seven
Steps Using Social–Ecological Systems as
Laboratories. In: AMBIO 2013, 42: 116-128
Blok, A., Jensen, T.E. 2011. Bruno Latour: Hybrid
Thoughts in a Hybrid World. Taylor & Francis
Carew, A.L. et al. 2010. The TD wheel: a heuristic
to shape, support and evaluate transdisciplinary
research. Futures 42, 1146-1155.
Douthwaite B. et al. 2007. Participatory impact
pathways analysis: a practical application of
program theory in research-for-development.
In: Canadian Journal of Program Evaluation,
22(2) 127-159
Funtowicz, S.O., Ravetz, J. R. 1991. A New
Scientific Methodology for Global Environmental
Issues. In: Ecological Economics: The Science
and Management of Sustainability. Ed. Costanza R.
New York, Columbia University Press, 137-152.
Grove, R.H. 1995. Green imperialism: colonial
expansion, tropical island Edens and the origins
of environmentalism, 1600-1860. Cambridge
University Press
Hage, M. et al. 2010. Stakeholder participation in
environmental knowledge production. Futures 42,
254-264.
Hughes, J.D. 1996. Pan’s travail. Baltimore, Johns
Hopkins University Press
Lewin, K. 1952. Group Decision and Social Change.
In: T. M. Newcomb & E.E. Hartley (Eds.), Readings
in social psychology. New York, Holt, 459-473.
Moore, K. 1999. Political protest and institutional
change: The anti-Vietnam War movement and
American science. In: How Social Movements
Matter. Ed. Giugni, M., McAdam, D., and Tilly, C.,
University of Minnesota Press, 97-118.
Nowotny, H. 2000. Sozial robustes Wissen und
nachhaltige Entwicklung. In: GAIA-Ecological
Perspectives for Science and Society 9, 1-2.

Öberg, G. 2011. Interdisciplinary Environmental
Studies: A Primer. Chichester, John Wiley & Sons.
Reason, P., Bradbury, H. 2007. Handbook of Action
Research, 2nd Edition. London, Sage
Repko, A.F. et al. 2012. Case studies in
interdisciplinary research. Sage Publications
Rittel, H.W., Webber, M.M. 1973. Dilemmas in a
general theory of planning. In: Policy Sciences 4,
155-169.
Russell, A.W. et al. 2008. Transdisciplinarity:
context, contradictions and capacity. In: Futures
40, 460-472.
Thomas, W.L. (ed.), 1956. Man’s Role in Changing
the Face of the Earth. (Published for the WennerGren Foundation and the National Science
Foundation.) Chicago, The University of Chicago
Press
Thompson Klein, J. 2004. Prospects for
transdisciplinarity. In: Futures 36, 515–526.
Ward, B., Dubos, R. 1972. Only One Earth.
The care and maintenance of a small planet.
Harmondsworth, Penguin Books Ltd
Wickson, F. et al. 2006. Transdisciplinary research:
characteristics, quandaries and quality. Futures 38,
1046-1059.
Wiesmann, U. et al. 2008. Enhancing
transdisciplinary research: a synthesis in fifteen
propositions. In: Handbook of Transdisciplinary
Research, Springer, 433-441.
Winiwarter V. with contributions by Barben,
D, Schulte-Derne M and Schulte-Derne M.
2014. Empowering Experts. Presentation
at the Alpbacher Technologiegespräche,
2014, August 21st, 2014. http://www.fwf.
ac.at/fileadmin/files/Images/News_Presse/
Veranstaltungsrueckblick/2014/09_Alpbach_
Wissenschaft-in-der-Gesellschaft/140822_
AlpbachVerena-Winiwarter.pdf
Zierler, D. 2011. The invention of ecocide: Agent
Orange, Vietnam, and the scientists who changed
the way we think about the environment. University
of Georgia Press

Designing trans-disciplinary projects for sustainable development

59

Project Proposals

The participants in the 2014 DIAnet International School were divided
into 6 Working Groups. Each Working Group conceived and drew up a
project proposal based on interdisciplinary methods.
The organizers distributed a “Handout for Group Work” to facilitate the
design of trans-disciplinary project ideas for sustainable development.

Handout for group work
Working groups will develop a draft of an interdisciplinary and, if possible,
relevant transdisciplinary project proposal. The topic of this proposal is free
but it should be related to natural heritage and the sustainable development of
the Danube River Basin (e.g. biodiversity and natural resources, sustainable
agriculture). It should also take up the Societal Challenges of Horizon 2020
as main European research programs as well as the management priorities
defined by the ICPDR, the International Commission for the Protection of the
Danube River, as the main institution on basin-scale (see list below and matrix
on the next page).
We do not expect that you will be able to develop in the available time a complete project proposal. Please focus in particular on some important parts.
The first and most important one is a clear definition of the problem you want
to address and the resulting objectives of your project. Describe how your
project is connected to the sustainable development of the DRB in general
and more specifically to a Societal Challenge and to the management priorities of the ICPDR (which problem it takes into account, how it contributes to
an improvement of social, economic and/or ecological problems). Break down
your overall objective to clear research questions and tasks and define for
these the scientific disciplines which have to be involved and possible data
and methods needed. Please select also a specific Danube Region area in
which you plan to work and describe the particular environmental and/or socio-economic situation.
Further information can be found below and we are of course available during
your group work for further questions and clarifications.
Important background documents such as the Horizon 2020 program and the
DRB-Management Plan from 2009.
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Matrix of connections between Horizon 2020 and the challenges of the Danube river Basin
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3) Select a thematic focus

4) Focus on a specific area of the DR Basin, if your research is place-based
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2) HOW WILL YOU WORK?
Please take into account the following items
• How and why is your theme a sustainability problem for the DRB as regards
the role of natural heritage?
• How does your topic relate to a Societal Challenge and to the ICPDR priorities?
• What are the main research questions and hypotheses?
• Which research/scholars are needed to tackle it and for what are they
needed?
• Which methods do you envisage necessary for solving the problem and
why?
• How is your theme connected with other sustainability issues of the DRB?
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ABSTRACT
The general objective of the project is to create a common database as decision support tool based on a
long-term approach. Based on the crucial past experience, it will help establish ecological corridors as an
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1. PROJECT BACKGROUND
Description of the problem and justification of the project
Rivers play a vital role in the social and economic welfare of regions worldwide, but also for the natural habitats that depend on them. Extensive research
has shown an inextricable linkage between river channels and floodplains and
a strong connection between floodplains and the health of the river ecosystems (Bayley, 1995; Danube Pollution Reduction Programme, 1999). However,
the bidirectional ever changing pressure – the current increase in flood events
and the human generated pressure (change in land use and land management,
loss of habitats due to the intensification of agricultural and industrial activities, extension of built-up areas, pressure of massive tourism development,
lowering of water tables, fragmentation by infrastructure, changed frequency
of extreme weather events) has become an issue of high importance to be recognized and addressed. Present landscapes, especially in the Danube River
Basin, are dominated by human-induced dynamic habitats, while most natural
and semi-natural habitat sites are now smaller units, remnants of former intact
natural forested and riparian areas. Fragmentation and destruction of natural
habitats is now a primary threat for many species because isolation can result
in inbreeding, reducing the fitness and hence survival of a species. Therefore,
the creation and protection of ecological corridors (be they linear, stepping
stones or landscape corridors), buffer zones and other connections between
protected areas are crucial in order to support the exchange of genetic material, to ensure adequate feeding areas, breeding grounds and allow animals,
plants and ecological processes to move from one habitat to another. Ecological corridors can also perform other functions such as topoclimate regulation,
flood risk mitigation, prevention of erosion, biofiltration, recreational, educational and research functions. This is the main reason why ecological connectivity has become a new paradigm for the delivery of nature conservation
in the 21th century.
Research activities and efforts to create/restore ecological linkages between dispersed patches have been already initiated at local, regional, national or transnational level, such as the Pan-European Ecological Network
covering Euroasia, whose main purpose is to provide connectivity for species
during migration and to facilitate dispersal between the core areas. Different
methods and techniques have been employed for the identification of core
areas (e.g. zoning for inventory, conservation, regulatory or management purposes; presence of species and/or habitats; environmental permeability; multi-
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criteria analysis etc.) and corridors (e.g. analysis of ecological continuities;
conflict analysis; expert knowledge and opinion etc.). However, the long-term
approach has been little or even not taken into consideration when trying to
create or restore ecological linkages. The project will be a contribution to fill
in the above-mentioned gap, to take an integrated hindsight on the physical,
biological and social processes that shape the riparian landscape by using
data and information on the past and present dynamics of the natural riparian
areas, land use practices, dynamics of the riverbed and riverbanks, dynamics
of the built-up areas and infrastructures. When creating/restoring sustainable
ecological corridors it is compulsory to understand the conditions and lessons
of the past in order to attain a better understanding of the past and the present
and take the appropriate actions for the future (Winiwarter, Knoll, 2007).

Relation to HORIZON 2020 and ICPDR challenges and priorities
The ECORR project is consistent with the HORIZON 2020 Social Challenges priority focused on Climate Action, Environmental, Resource Efficiency and Raw
Materials. The project contributes to the assessment of the river and riparian
area dynamics and the long term impact of human activities on the riparian environment, including land use change. The development of a decision support
tool meant to create a database, to run simulations and assess the integrated
effects based on long term approach is considered compulsory for creating/
restoring sustainable ecological corridors. Research has proven that databases containing long chronological series can in many cases contribute to
sustainable future decision making (Winiwarter, Knoll, 2007). Thus, the project
will improve the understanding of the complex interactions between natural
resources and social, economic and ecological systems, will examine how
biodiversity and ecosystems function and react to natural and anthropogenic
impacts and how they can be restored. It will also investigate solutions for
addressing resource challenges in a cross-border context and will contribute
to practices that ensure that social and economic activities operate within the
limits of the sustainability and adaptability of ecosystems and biodiversity.
The project is also consistent with some of the challenges identified in the
European Union Strategy for the Danube Region: safeguarding the Danube’s
Water resources for the future generation, healthy and sustainable river systems, damage-free floods. The project proposal addresses the need to assist
societies in the borderland areas to have a joint approach and a common vision on the river and riparian area protection.
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Relation to other policies, programmes and projects
The project is also compliant with the Pan-European Biological and Landscape
Diversity Strategy (1996), whose aim is to find consistent response to the decline of biological and landscape diversity in Europe and to ensure the sustainability of the natural environment. The project takes into consideration one of
the EU Water Framework Directive (2000) recommendations for the Member
States to “provide information for use in the assessment of long term trends
both as a result of changes in natural conditions and through anthropogenic
activity” by applying the hind data gathering approach. The project also takes
into consideration the ESDP objective focused on wise management of the
natural and cultural heritage and the results of the Sava LIFE project (2009)
focused on the identification of sites of biological importance. The project supports the promotion and preservation of Natural Protected Areas, Local protected Areas, Valuable Natural Features, Ecologically Important Areas, Common European Cultural Landscape Protected Areas, Natura 2000 network of
protected areas consisting of Special Areas of Conservation established under the EU Habitats Directive and Special Protection Areas established under
the EU Birds Directive seen as ecological core areas. In addition, it addresses
the challenges emphasized in the Territorial Agenda of the European Union
2020: loss of biodiversity, vulnerable natural, landscape and cultural heritage
and incorporates territorial priority 6: managing and connecting ecological,
landscape and cultural values of regions.

Project contribution to the improvement of the natural
heritage and sustainable development in the Danube River Basin
The overall objective of the project is to create a new type of decision support tool, designed to assist specialists, planners and decision makers in their
difficult task to identify crucial habitats, ecological designs and locations for
connecting structures that show high ecological value and for reconnecting fragments with a focus on restoring the continuity of riparian corridors
through the landscape (Figure 1), given the fact that “continuity is critical for
intercepting and filtering polluted runoff water and for providing corridors for
the movement of wildlife” (Welsch, 1991; Crooks and Sanjayan, 2006, cited by
Bentrup et al., 2012).
Unlike the current decision support systems used for ecological evaluation and restoration, the ECORR decision support tool is based on long term
approach, responding to the argument of social ecology that who thinks about
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Fig. 1. Gaps in riparian vegetation along streams of all sizes are common in agricultural
landscapes (a). Gaps along larger or higher-order streams should often be restored first to
provide the greatest overall benefit for wildlife. These riparian zones have less negative
edge effects and are more important regional corridors for wildlife movement (b).
Source: Bentrup et al., 2012

present-day sustainability must take into consideration also the past because
of the still present environmental and social legacies (Winiwarter, Knoll, 2007).
Collections of data referring to the recent development do not suffice for
an appropriate planning of the future management of rivers and their neighbouring riparian zones. Environment has been changing all the time and will
continue to change in different directions, thus long-term information and data
gathered from different sources (natural archives, field remains and written
sources) are compulsory for an appropriate planning of the forthcoming challenges. The tool is meant to be an interactive, computer-based spatial decision
support system (SDSS), comprising a geographic information system (GIS), a
decision support system (DSS), an expert system (ES) and artificial intelligence
(AI). This entails the building and use of three databases: a geo-database, a
model database and a knowledge database. The tool is to be created and developed starting from a real territory, namely the Kolpa/Kupa River, located
at the border between Slovenia and Croatia, used as a pilot area to calibrate
the tool. Because the riparian zone has been long shaped by a series of natural and social processes, the geo-database will include integrated long-term
data and information (geological, geomorphological, hydrological, biological,
ecological, palaeoenvironmental and environmental, chemical, archaeological, historical, demographical, economic, on land use and land change, infrastructure etc.), while the model database will include a library of hindcasting
models that can be used as basis for explaining the past development, but also
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for predicting the possible outcomes of decisions and planning the creation/
restoration of sustainable ecological corridors. The SDSS will be accompanied by the methodology for implementation and end users will have the possibility to use the given default parameters and also to edit the variables based
on their needs and expert knowledge.
Thus, the project will not only represent a model of European transnational
cooperation with view to support the creation/restoration of border ecological corridors, but it will also have a spatial decision support system as main
output, which will offer the possibility to be easily adapted and applied for the
restoration of other ecological river corridors in the Danube River Basin.

Description of the beneficiaries/stakeholders/target groups
The project addresses the practical needs of specialists (biologists, ecologists, environmentalists, engineers, landscape architects, landscape and spatial planners etc), research and planning institutions, NGOs that are involved
in restoring or preserving ecological corridors, local, regional, national and
international authorities. Local citizens, entrepreneurs and tourists will represent indirect beneficiaries of the project’s results.

Project partnership
The planned transnational project will involve 20 partners from four countries.
All partners will have specific roles and tasks in the partnership and will also
contribute actively to all five work packages. Our primary partners in this project have to be local authorities. We propose the municipalities Kočevje, Osilnica and Metlika in Slovenia and the municipalities of Neterić, Krasič, Pokuplje in Croatia. Regional authorities are also considered: the administrative
unit of Kočevje and Černomelj in Slovenia and Promorsko – Goranska županija
and Sisačko – Moslavačka županija in Croatia. The support of national and
international agencies and research institutions that will provide the required
information and offer expertise in order to fulfil the project objectives will be
Slovenian Environment Agency, Croatian State Institute for Nature Protection
and Institute of the Republic of Slovenia for Nature Conservation, Geological
Survey of Slovenia and Croatia, Croatian Waters, Institute for Water of the
Republic of Slovenia, Meteorological Services from both countries, Museum
Hallstatt, Austrian Archeological Institute, other institutes and institutions to
implement the methodology.
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2. METHODOLOGICAL APPROACH
Because of the complex and multifaceted issues associated with the development of riparian zones, the project will be based on a long-term approach
using interdisciplinary methodology.
The investigation will focus, on the one hand, on the former changes of the
riverscapes themselves, on the other hand, it will focus on the past balances
and imbalances in the relationship between environment and human related
activities in the riparian zones in order to provide further data needed for decisions contributing to their sustainable future management. The importance of
traditional knowledge to foster sustainability is emphasized in the report on
Science, Traditional Knowledge and Sustainable Development, published by
The International Council of Scientific Unions (2002) (Winiwarter, 2006).

1. Historical methods
Reliable registers of contents of considerable parts of archival collections
containing important information on our topic are not available, which is for
instance the case of a part of the collection of the provincial states of Carniola.
Furthermore, as the time available for historical research will be limited, the investigation will primarily focus on the following main types of written sources:
a) The maps of the Franziscean land cadastre from the early 19th century
(former Carniola; Ribnikar, 1982) and mid-19th century (territory of Croatia; Jakopec, Jurić, 2012) enable the GIS reconstruction of the then present riverbed,
except for the small riparian structures (Hohensinner et al., 2013). Cadastral
data on land use, property, as well as rights of pasture, wood and litter extraction, the environmental conditions and farming practices will be collected and
analysed using GIS. The approach of socio-economic metabolism will provide
an example of the complex picture of mutual material and energy flows between people and environment in pre-industrial agriculture at farm level at a
specified moment in order to make clear whether the supply and demand on
food and feed matched at that time (Krausmann, 2008) and to propose those
components of the sustainable management from the past which are applicable to the forthcoming management of the analysed corridors despite the
great difference of socio-economic systems.
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b) The retrogressive approach using Josephinian land cadastre (mostly
1785-1789) (Ribnikar, 1982; Hackl, 2004; Pleterski, 2011) will provide further legacies of (un)sustainability in riparian zones. The comparison of this cadastre
with the Franziscean one will enable to detect the changes in land use which
took place in the meantime. The state of pastures and forests as well as lateral erosion will be addressed in particular. Unlike the present-day Carniolian
part, also maps were produced and are available for a part of the present-day
Croatian Kupa riparian zone (Lapaine, 2001). The comparison of the Josephinian cadastral maps for parts of Croatia and the almost contemporary but less
accurate maps drawn on military purpose for the other parts of the observed
territory with Franciscean cadastral maps will provide valuable insight in the
dynamics of the lower course of the river, where its dynamics was higher.
c) The Theresian tax cadastre (1748-1756) (Ribnikar, 1982): cadastral municipalities were not yet established, territorially mostly dispersed seigneuries
were in charge of the procedure. In order to find out to which seigneuries the
farms on the territory under analysis belonged, the source Alphabetische Tabelle aller Ortschaften des Neustaedtler Kreises in Krain will be used. Among
the three mentioned historical cadastres this one must be addressed with
special caution (Hackl, 2004); its greatest importance lies in the records on
tree species in forests as well as in recording flood-induced damage. Cadastral maps were not produced, but localisation of many pieces of land will be
possible comparing recorded field names and cadastral maps from the 1820s.
Theresian cadastre of Carniola also contains rich additional material from the
period closely after mid-1750s (Golec, 2009), from which information on flood
threat will be extracted.
d) Land registers: the edition referring to various seigneuries in Bela krajina (15th-18th century; Kos, 1991) will be studied in order to collect the data
on land (over)use of cultivated and uncultivated areas in riparian zones. In
the late middle ages and the early modern period, unsustainability caused by
environmental, economic and social factors led to abandonment of numerous
farmsteads near the Kolpa River. It was one of the causes leading to reestablishment of seignories without medieval continuity there in the 16th and 17th
century (Kos, 1987a). In general, some of the land registers offer an incorrect
insight in then-current conditions for various reasons; e.g. there is evidence
of afforested areas still listed as fields so that dues referring to the former
land use were still collected although the land use changed in the meantime
(Schöggl-Ernst, 2004). In order to get a clear picture, the results will be compared with those from judicial protocols.
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e) Judicial protocols of seigneurial and territorial courts, 16th-19th century:
if the analysis is cautious enough (Scheutz, 2004), it provides valuable information on a pallet of aspects of past (un)sustainability, not contained in any other
type of sources.
f) The archive of the provincial states of Carniola will be investigated from
years of immediate importance due to extreme draught or excessive moisture
in order to obtain information on severe floods as well as severe draughts due
to ever-present climate change needed for sustainable future management
of ecological corridors. According to the dendroclimatological data, on July,
moisture conditions in the territory near the Kolpa river provincial protocols
from the following years in the period 1506 (older sources in this archive were
mostly destroyed by fire; Deželni stanovi za Kranjsko)–1747 (role of the states
decreased; Žontar, 1988) will be studied: wettest conditions in 1510, 1511, 1521,
1524, 1542, 1553, 1568, 1572, 1581, 1608, 1617, 1628, 1656, 1662, 1681, 1691, 1705,
1712, 1735, 1738; driest conditions in 1519, 1536, 1540, 1546, 1580, 1616, 1651,
1676, 1734 (Čufar et al., 2008).
The main archival collections mentioned are preserved in the Archives of the
Republic of Slovenia, Croatian State Archives, Kriegsarchiv in Vienna and further archives mainly in the three mentioned countries.

2. Archaeological methods
Archaeological data analysis primarily focuses on destructive and non-destructive methodological approaches by detecting and analysing environmental anomalies. Depending on the specific archaeological site excavations,
nowadays, it primarily focuses on non-destructive methods because they
preserve the site in situ and thus does not contribute to ancient cultural and
natural landscape degradation. Basic methods range from simple field survey
to modern aerometry methods like LIDAR (Devereux et al., 2005) and ground
penetration radar (Pettinelli, 2007) or microscopic methods like x-ray fluorescence method that provides microscopic based analysis of the archaeological
fragments (Jannssens et al., 2000).
On the other hand, some archaeological sites cannot be analysed only by
non-destructive methods, but have to be approached with a destructive or
semi-destructive methodology, where all or most of the stationary filed data
is later destroyed. The basic semi-destructive method is probing. It is used to
dig layers in the site itself and thus for gathering primary information. Actual
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filed excavation is considered to be the only destructive methodological approach in archaeology. Filed excavations can be carried out in several ways,
accurately specified by Barker (1996) and Drewelt (2001).
Taking into the consideration the fact that the first archaeological remains
along the Kolpa/Kupa River date back to the 19th century BC (Istenić, 2003),
that the first settlements near Vinica, Metlika and Sisak were constructed in
the Hallstatt and late La Tene period from the 8th century BC onward (Božič,
1999), a clear continuum into Roman and also medieval settlements is obvious
(Archaeological sites in Slovenia).
Looking at the previous archaeological excavations several archaeological methods have already been used and some of them still have to be upgraded to detect the full extent of the early communities (architecture, burial
grounds, villages, agricultural legacies, remains of road, bridge constructions
and other structures in the vicinity). Thus, early human impact can be properly analysed and correlated with later development in the Kolpa/Kupa River
ecological corridors.
So far, the sites and finds have been analysed by archaeologists and researchers at governmental and research institutions but also by individual
archaeologists in Slovenia and Croatia. It is important to acknowledge that different administrations arrange the organization, preservation and analyses of
archaeological data in a different way. In Slovenia, the excavations are mainly
organized by the National Museum of Slovenia, the institution which together
with the Agency for Preserving Cultural Heritage also takes care of the findings. In Croatia, the Ministry of Culture is the main institution that provides
funding, while mostly regionally based archaeological institutes are in charge
of the preservation and data analysis.
The biggest disadvantage at this point is the correlation of data gathered
from both countries because the excavations are only confined to single sites
without the investigation of their surroundings. The appropriate solution would
be to create a common database and connect them in order to find the needed
correlation. Most of the recent archaeological sites have already been analysed in AutoCAD (computer managing tool), which can easily be incorporated
in the common GIS database enabling also the 3D representation.
According to the recently excavated sites, we can realize that specific
analyses are lacking in some of them. These would give us accurate depiction
on the everlasting changes within the Kolpa/Kupa River corridor. The project
would also focus on specific Carbon dating analyses, dendrochronology for
wooden remains and aerial photography, magnetometry as well as geophysical survey of cultivated areas.
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3. Palaeoenvironmental methods
Climatic change is the primary factor which affects fluvial deposits and character of watercourses (Demek et al, 2008). It is particularly well visible in the
alluvial deposits from the last glacials. During the Pleistocene period, huge
amount of runoff, caused by reduced evaporation due to lower temperatures,
led to increased seasonal discharge. The shallow, braided rivers transported
huge amount of material that was a product of mechanical weathering induced by temperature changes.
Present day interglacial, the Holocene, is characterized by climatic amelioration and global ice melting that finished around 7 000 years ago (Lambeck et
al., 2004). A major vegetative change has occurred: the dry, steppe plants were
replaced by mixed deciduous forests. The intensified vegetation growth increased infiltration and evapotranspiration and caused decreasing in flow regime energy and sediment supply in streamflow. This resulted in meandering
and migration of channels and in formation of flood plains (Demek et al., 2008).
Climatic improvement is visible in faunal composition as well; taxa adapted to
arctic-alpine habitats decreased, while those adapted to forest habitats and
temperate climate increased.
The investigation of past environments requires interdisciplinary approach.
Geological, geomorphological, palaeontological and pedological methods are
used for the reconstruction of river basin evolution and palaeohydrological,
palaeoclimatological and palaeoecological reconstructions (Lowe and Walker, 1999). Sedimentological and geochemical analyses provide information regarding the nature of the deposition environment (e.g. water energy, sediment
provenience, geochemical properties), while evidence of faunal and floral remains provide the time depth needed for studies of biodiversity and human
– environmental interaction (e.g. change in vegetation due to deforestation or
river embedding).
When the required data is not available, direct field observations are needed. Multiproxy analyses combined with absolute dating of sediments and biological remains from the sediment core are the most effective way to get all
the data for palaeoenvironmental reconstruction.

4. Ecological methods
The majority of the research done on the rivers is highly specific, aimed at
particular groups of organisms. Such is also the case with Kolpa/Kupa River.
Therefore, developing a holistic approach was required. The aim of this part
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of the project is to assess the ecological status of the river Kolpa/Kupa using
SERCON (System for Evaluating Rivers for Conservation) method, used for defining river conservation value. In this approach, scores are assigned to river
features and impacts on river systems. Information on each attribute is used
to create a picture of the river in terms of traditional conservation criteria such
as Naturalness, Species Richness, and Rarity (Boon et al., 1997, 1998). Along
with the conservation criteria, SERCON also includes information on: Physical
Data, Catchment Land-use, Water Quality and Impacts. The SERCON evaluation requires a vast amount of data, obtained from different sources of information, including the data on Macrophytes, Macrozoobenthos, Fish Fauna and
Birds. By setting rivers in their wider nature conservation context SERCON
can contribute to the EC Habitats Directive and the EC Water Framework Directive, thereby increasing the benefits of both Directives to river conservation and management.

5. regional method
The regional method will be also used. It is based on the selective and integrated study of phenomena and processes in the Kolpa/Kupa River area and
includes plurifactorial analysis and correlative synthesis. The complex approach of the natural, demographic, social or economic components will be in
accordance with the four principles of Geography, in general, and of Regional
Geography, in particular: the principle of spatiality, the principle of causality,
the principle of integration and the principle of historicism.

6. Geographic Information Systems (GIS)
The benefits of using GIS-based systems for decision making are increasingly
recognised. GIS allows for new approaches that help us understand the relationship between systemic components (natural and human) and, hence,
for a holistic and comprehensive approach to resolving planning problems,
including those related to restoration of ecological corridors. GIS will support
the storage of geospatial data (maps and plans in raster and vector format,
geographical, biological, environmental, archaeological, socio-economic
data, land use and land cover data etc), an efficient data retrieval, query and
mapping. As a toolbox, GIS will also allow to perform spatial analysis using geoprocessing functions such as map overlay, connectivity measurement, and
buffering, including modelling exercises. For this range of applications, GIS
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technology will make an important, although partial contribution to the creation of the decision support system (designed and developed based on ArcGIS
Engine), together with the data and analysis functions of remote sensing (RS),
decision support system (DSS), models and expert knowledge (Figure 2).

Fig. 2. Configuration of a modern Spatial Decision Support System
Source: Laudien, Brocks, and Bareth, 2008

3. PROJECT OBJECTIVES
O1.	Collection and data analysis
O2.	Creation of a joint database
O3.	Development of the spatial decision support system
O4.	Elaboration of methodological guidelines for the implementation of the
ECORR SDSS
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4. LOGICAL FRAMEWORK MATRIX
The overall objective of the project is to create a new type of decision support
tool for the creation of ecological corridors based on long term approach.
The purpose of the project is to gather interdisciplinary and long term data
for the creation of the decision support tool.
The work program consists of three research work packages (WP 2, 3
and 4), one management work package (WP 1), and one dedicated to dissemination (WP 5).

Activity plan and implementation methods

WP 1. Project Management
Description

The overall management will be carried out by the Lead Partner. The project
management team comprises the professional project coordinator, the financial administrator and their assistance. The project coordinator is responsible
for the professional management, monitoring of the project work and of the
time schedules. WP leaders coordinate the work of each work package and
give support to the project leader.

Act. 1.1.
Elaboration of the
Management Plan

A management plan will be elaborated in order to detail the tasks, responsibilities and the administrative rules of the project implementation. It will
be prepared by the Lead Partner with the contribution of all project partners.

Act. 1.2.
Overall project
management

Project management activities will include project coordination, internal monitoring of the project progress, financial administration, assistance, elaboration of activity and financial reports, organization of internal meetings, public
meetings and workshops.

Results and outputs

Project Management Plan; Joint Action Plan; agreed management structure;
progress and financial reports.

Means

4 persons in charge for professional management and financial administration; technical equipment; office supplies.

Sources of verification

Project work plan.

Assumptions

Delay in partner reports and therefore delay in joint reports; internal communication problems.
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WP 2. Spatial Decision Support System Development
Description

WP 2 aims to set up and manage the data collected into the ArcGIS platform.

Act. 2.1. Data and
information collection

A methodology for gathering the information and data will be elaborated from
the very beginning. It will include the evaluation of the current existing data
and the selection of indicators and input data to be used, data sources, units
of measurement, indicator typology and time period. LAU 2 level along the
two banks of the river will be used for collecting the data.

Act. 2.2. Creation
of the database

The database is to be created by collecting long term data from historical,
archaeological, geographical, palaeoenvironmental, biological, ecological,
cartographic and statistical sources, remote sensing data and field observations. Creation of the spatial decision support system.

Act. 2.3. Elaboration of
the draft methodology

Before the start of the pilot project, all available data will be collected in
order to create the initial database and determine the further steps required:
data that is necessary to provide, and in compliance with them, researchers
and methods will be considered.

Act. 2.4. Finalisation
of the SDSS and
the implementation
methodology

The results of the pilot projects will be used in order to calibrate the SDSS,
create hindcasting models, and finalize the methodology.

Results and outputs

Joint database; methodological guidelines.

Means

4 persons in charge for developing the tool; technical equipment; office
supplies.

Sources of verification

Methodological guidelines published; one spatial decision support system
developed.

Assumptions

Unavailable data; impossibility to collect the data; impossibility to homogenize the data; data available in inappropriate form.
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WP 3. Pilot projects
Description

The Kolpa/Kupa River was chosen to collect the data, create the database,
calibrate and develop the SDSS and finally elaborate the methodology due to
its characteristics. It is a complex river, right tributary of the Sava River, with
its mouth in the Dinaric karst region of Croatia, in the area of Risnjak National
Park. It forms a natural border between south-east Slovenia and north-west
Croatia and has its confluence with the Sava River on the Croatian territory.
Its status as border river is to bring some challenges to the project development (e.g. language differences, different past and present administrative
territorial organization, data gathering, different legislation and institutional
administration and policies) This context will serve as a good example for
other cross-border river and riparian areas in the Danube River Basin where
the SDSS will be applied and implemented. The river has a total length of
118.3 km, a catchment area of 10,225.6 km2 and an average flow of 201m3/s
at the confluence with the Sava. The river has three sectors with different
characteristics, a reason for which the projects will be focused on three pilot
projects located in each of the river sectors (Figure 3).

3.1. Pilot project 1 –
Upper Kolpa/Kupa
River

The Upper Kolpa/Kupa River, in the mountain region, is an almost intact river
section in the Dinaric karst region, which is protected and has no structural
intervention. Initial natural components are well preserved.

3.2. Pilot project 2 –
Middle Kolpa/Kupa
River

The main community in the Middle Kolpa/Kupa River sector is Karlovac (about
49,000 inhabitants). The human pressure on the river is higher because of
the main economic activities: metal processing, construction, food industries
in Karlovac and agricultural practices (e.g. cattle breeding in the upper hilly
area). Contamination from barite mine tailings, agriculture, industries and
sewage waters has attained an alarming state on some stretches. Influx of
pollutants and their restricted circulation in many places have led to severe
eutrophication with macroalgal blooms and generation of marsh vegetations.

Fig. 3.
Location of the Kolpa/
Kupa River in the
Danube River Basin
(a). The three sectors
of the Kolpa/Kupa
River (b)
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Fig. 4.
Relief (a) and land
cover (b) in the
three analysed
sectors of Kolpa/
Kupa River
	
  
3.3. Pilot project 3 –
Lower Kolpa/Kupa
River

The Lower section is characterized by flat, alluvial terrains with fertile covers, with a high pressure from small family estates with extensive agriculture
(Figure 4), construction of weirs of hydroelectrical power plants, construction
of embankments for bank protection together with stacking of rock boulders
on river bed for angling, dredging and mining of riverbed in some places,
latent eutrophication problems (in the groundwater and lower river section).
The pilot projects will focus on the collection of data and information from a
well-defined territory, completion of the joint database, calibration and development of the spatial decision support system in the pilot areas by using
the bottom-up approach. The interdisciplinary approach will be intensively
used during the activities planned within WP 3. For example, basic geological,
pedological and hydrological data will be collected from Geological Survey of
Slovenia and Croatia, Croatian Waters, Institute for Water of the Republic of
Slovenia, Meteorological and Hydrological services and Institutes for Nature
Protection from both countries. According to available scientific literature
(e.g. Frančišković-Bilinski et al., 2012; Frančišković-Bilinski et al., 2011; Biondić
et al., 2003), the present hydrological status of the river and aquifers is well
researched, but there is lack of information about past hydromorphology and
palaeontology, especially the long-term faunal changes. In order to provide
this data sediment cores will be extracted from the river surrounding area.
Where necessary test pits will be excavated in order to provide more data
about past flora and fauna. From the ecological perspective, SERCON method
will be applied for evaluating the conservation value of the rivers on previously determined ECSs (Evaluated Corridor Sections). The characteristics of
vegetation along the three sectors of the Kolpa/Kupa River will be analysed
also from a historical perspective (Table 1).

Results and outputs

Project meetings; study visits; training events for using the decision support
tool; 3 public meetings for stakeholders; 1 joint database for the pilot areas;
1 study on pilot project results.
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Means

Technical equipment; office supplies; permits for data gathering and analysis;
10 persons involved.

Sources of verification

Invitations; attendance register; memo; photos related to the meeting; presentations prepared for the meetings.

Assumptions

Natural and human-induced disasters; social conflicts; global economic crisis;
language differences, different past and present administrative territorial organization, data gathering, different legislation and institutional administration and policies.

Tab. 1: Main characteristics of the history of vegetation in Bela krajina
in the last two millennia
Time

History of vegetation

around year 100 AD
early middle ages
mainly 12.-13. century
15.-16. century
17.-19. century
2nd half of the 20th century

increase in extent of forest clearings & plant species diversity
further clearing of forest prevailed
new wave of agrarian colonization, decrease in species diversity followed by its increase
Short period of afforestation, old clearings restored shortly thereafter
demographic increase (in general), lesser extent of forest clearings
Afforestation, increase in species diversity

Sources: Šilc, Andrič, 2012; Kos, 1987a, b.
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WP 4. Guidelines for the implementation of the methodology
4.1. Stakeholder
analysis

The stakeholder analysis implies the identification of relevant persons, institutions, organizations and authorities that may be interested in implementing the spatial decision support system and in using the methodology for
creating/restoring ecological corridors along different rivers in the Danube
Basin. The stakeholder table will be filled in with relevant information, followed by the prioritisation of stakeholders according to their interest and
degree of impact.

4.2. Methodological
guidelines for the
Danube River Basin

After the finalisation of the SDSS building and the methodology for its implementation in the Kolpa/Kupa River area, methodological guidelines to assist
specialists, research institutions, NGOs and authorities in other river and riparian areas in the Danube Basin will be elaborated and published. Two training sessions will be organised in order to present the methodological guidelines and familiarize interested stakeholders with the new ECORR SDSS.

Results and outputs

Methodological guidelines; stakeholder table; project meetings; two training
sessions.

Means

Technical equipment; office supplies; 4 persons involved.

Sources of verification

Guidelines published; invitations; attendance register; memo; photos related
to the meeting; presentations prepared for the meeting.

Assumptions

Lack of stakeholders’ interest in the project results.
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WP 5. Information and publicity
Act. 5.1.
Communication plan

Objectives of the communication plan are:
• to keep awareness and commitment to the creation of ecological corridors high among all interest groups;
• to promote the benefits of the project to all stakeholders and to gain their
support;
• to change attitudes and behaviours that are affecting selected ecological
corridors;
• to maintain consistent messages at all times;
• to manage expectations and to keep them within the scope of the projects interests;
• To educate people on the necessity of creating and preserving ecological
corridors.
Communication plan will be devised according to the different stakeholder
groups whose interests are valid in this project and that are local, regional,
national, and international authorities, specialists, research and planning institutions, local citizens, tourists, entrepreneurs, and NGOs.
Communication will be implemented and led internally and externally. Formal
part of internal communication will be done through status meetings:
• internal status meetings – with the purpose of project team coordination
in assignments, ac tivities and to share information;
• advisory committee meetings – with the purpose to review project progress, risks and issues together with selected stakeholders;
• status meetings and reports to stakeholders.
Communication plan will be evaluated periodically on the selected indicators
to measure effectiveness of communication activities at achieving objectives
that will mainly be based on queries, suggestions contributing the program
and negative feedback.

Act. 5.2. External communication
Results and outputs

External communication will be carried out through several communication
media and mechanisms:
• Website is a priority for the project because it will serve as the main
point of information distribution.
• Launching event – Project will be launched with an event that will point
the main project purpose and communicate clearly to all stakeholders the
benefits and the possible risks for the whole project period.
• Brochure – Different types of brochures will be designed to inform all
the interested public in the purpose and the implementation of the project and the possible areas for their involvement. Newsletter – A regular
newsletter will be sent in order to keep all the interested parties informed
of the development within the project. It will be produced electronically.
The newsletter will also be sent periodically to the local media.
• One-on-one Meetings with Key influencers – Before any public discussion one-on-one meetings will be arranged with politicians, educators
and ministers of the local area in order to garner their support as key
influencers.
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• Community forums – Community forums will be hosted in order to have
interactive discussions with different target audiences, local population,
local government, etc.
• Seminar programs – There will be a series of seminars across the selected area of the project period done in partnership with the local government in order to inform and educate the local inhabitants.
Means

Technical equipment; office supplies; 1 PR person.

Sources of verification

Invitations, attendance register, memo, photos related to the meetings; presentations prepared for the meetings.

Assumptions

Natural and human-induced disasters; social conflicts; global economic crisis;
language differences; lack of stakeholders’ interest in the project.
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Working Group “Yellow”
Environmental pollution monitoring
and adverse effects of chemicals
used in food production
(FoCUS – Food Chemicals Used Safely)
ABSTRACT
This project addresses the need to assess the environmental and health risks of chemicals used in food
production, since their release into the environment may lead to different ecological effects. The occurrence and effects of selected chemicals on wildlife and humans will be addressed to provide data
sets, which are necessary for scientifically-based risk assessment. Special emphasis will be put on the
combined effects of environmentally relevant mixtures. A combination of state-of-the-art methods will
be applied to predict synergistic and/or additive effects of combined exposure. Development and implementation of new technologies for waste treatment and re-use of food industry by-products by converting
them into value-added items will also be a significant task. The project will also generate new knowledge
on environmental risks and well-defined adverse effects, and will provide evidence-based arguments for
future recommendations and regulations.
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ANĐELKOVIĆ Ana, from University of Novi Sad (SERBIA)
GAJSKI Goran, from University of Zagreb (CROATIA)
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SOCIAL CHAlLENGES IDENTIFIED
• Food security, sustainable agriculture and forestry, marine, maritime and
inland water research and bioeconomy
• Health, demographic change and wellbeing
DANUBE RIVER BASIN CHALLENGES IDENTIFIED
• No more risk from toxic chemicals
• Healthy and sustainable river system

BACKGROUND
Problem definition
The food industry sector (including agriculture) has a crucial role in the European Union (EU) economy, employing over 48 million people and representing
more than one fifth of the EU’s total workforce. It generates the equivalent to
almost 6% of the EU’s total GDP, with close to 17 million different enterprises
operating in the “food chain”. The food and beverages processing sector has
a turnover close to EUR 1 trillion making it the largest manufacturing sector
in the EU economy, also being the leading employer in the EU, with 4.1 million
staff, representing 15% of the total employment in the manufacturing sector.
The impacts of food industry and agriculture on freshwater systems are numerous, and the problem of river pollution resulting from agriculture and food
processing industry is a subject of extensive research. However, the problem
with food industry and agriculture is that it introduces a number of novel and
alien substances, which are being released into the environment, therefore
emphasizing the importance of the constant development of new monitoring
methods. Even though, in an ideal world, it would be possible to take an individual agricultural/industrial activity, and precisely measure its effects on
a certain species and its traits, this level of precision is not always possible
in practice. Determining realistic environmental concentrations of chemicals
in flowing water bodies is extremely difficult, as routine monitoring may miss
peak concentration periods. Also, there are still significant knowledge gaps
with regards to the effects that chemical mixtures have on the river systems,
primarily on aquatic wildlife, but also on humans who depend on these water
sources. Furthermore, the toxicity of substances used varies depending on the
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species, its genotype, life stage and size, as well as on natural stressors affecting the species, such as food shortage, oxygen depletion and the pressure
of potential predators. The current analysis of environmental status are mostly
based on physicochemical methods, which do not provide enough information
about many-sided interactions between different compounds which influence
toxicity, thus the crucial task for permanent environmental monitoring would
be to include bioassays. Therefore, toxicity studies should be based upon
physicochemical analyses, biomonitoring and standardized biotests using
several different organisms on different trophic levels of biological organization, ranging from bacteria to vertebrates.
This project would use the combined approach, evaluating the effects of
both agriculture and food processing industry, as its aim is to assess the overall
impact of food production on the environment. Substances resulting from both of
these sources are simultaneously present in water systems, and have a synergistic effect on the biota living in the watersheds which are thus contaminated.
Therefore, the advantage of such an approach would be to provide the relevant
institutions with more realistic results of the actual state of the environment.
As it is said to be ‘the most international river basin in the world’, the Danube
River Basin (DRB) has been subjected to significant pollution over the course
of a long period of time, and also nowadays due to the poorly developed infrastructure and outdated environmentally unfriendly agricultural practices
applied in certain parts of the basin. As the European Commission’s Water
Framework Directive (EU Directive 2008/105/EC) requires that all aquatic systems in Europe are to be restored to ‘good ecological quality’ by 2015, this has
completely changed the perspective on agriculture and its effects on the water systems. One of the main tasks assigned to the Danube Regional Project, in
the preparation for the Danube Basin Analysis, was to identify significant point
and diffuse sources of pollution. Since the analysis of point source pollution
requires the existence of a complete inventory of point sources with data of
high quality covering the whole catchment area, including the most significant
sub-catchments. The data obtained as a result of this project would provide
the future assessments with a starting point from which the valuable data on
the most important pollution sources in the region could be drawn.
This project would be developed in accordance with the general objective of food law stating that “food law shall pursue one or more of the general
objectives of a high level of protection of human life and health and the protection of consumers’ interests, including fair practices in food trade, taking
account of, where appropriate, the protection of animal health and welfare,
plant health and the environment” (General principles and requirements of
Food Law, Regulation 178/2002, art. 5).
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Project Link to the Danube River Basin Sustainability Challenge
The DRB represents the foundation of the Black Sea Ecological Network, and
as such its sustainable development is of the outmost importance for the social-economic wellbeing and environmentally sound development of the countries forming part of this river basin.
This project will be implemented in the Danube River region of the Pannonian Basin and Carpathian-Balkanian Basin which include Bosnia and Herzegovina, Bulgaria, Croatia, Hungary, Romania, Serbia, Slovakia and Ukraine.
The project results and findings can also be extended onto the entire
Danube region since environmental pollution, regular monitoring and waste
management issues are of high relevance for the entire DRB. Specifically, in
addition to the formal project objectives an extra added value of this international collaboration will be the dissemination of the project findings onto the
entire region and the creation of an international ecological network which
will share data from the studies conducted in the DRB area.
The project will significantly increase the awareness of agricultural workers, food production industry and selected authorities and stakeholders on
the issues of environmental contamination and negative impacts of chemical
pollution, and provide evidence-based arguments for future recommendations
and regulations, while in that manner promoting the ecological and sustainable development of the selected parts of the DRB, with the possible extension
onto the entire Danube region and other regions of interests.
The areas of expertise required for the project implementation will be geography, chemistry, biology, toxicology, public health, biomedicine, ecology,
civil engineering, policy, economics and public relations.

PROJECT GOAL AND OBJECTIVES
Goal
The overall project goal is to prevent water and soil pollution in the DRB, particularly of the Pannonian Basin and Carpathian-Balkanian Basin (including
Bosnia and Herzegovina, Bulgaria, Croatia, Hungary, Romania, Serbia, Slovakia and Ukraine), coming from the chemicals used in the entire chain of food
production from agriculture to food industry, and consequently their adverse
effects. Furthermore, the development and implementation of the new technologies for the prevention of chemical contamination, appropriate waste
management and re-use of food production by-products will be done.
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Objectives
1.	To determine the occurrence of chemicals used in food production, their
metabolites and transformation products in water and soil systems in the
DRB particularly in the Pannonian Basin and Carpathian-Balkanian Basin.
2.	To evaluate a set of well-defined adverse effects of the chemicals used
in food production on different plant and animal experimental models and
compare the data to those obtained in human experimental models.
3.	To evaluate combined effects of mixtures of chemicals used in food production, their excreted metabolites and transformation products which are
formed in the environment.
4.	To develop and implement new technologies for waste treatment and reuse of food industry production by-products in order to convert them into
value added items.
5.	To develop and implement guidelines and new regulations regarding the
use and disposal of certain chemicals used in food production, based on
the project results, in order to prevent negative effects that certain chemicals have on the environment, wildlife and human health if used extensively
and/or disposed inappropriately.
Fig. 1. Map of the Danube River Basin with the selected study area of the Pannonian
Basin and Carpathian-Balkanian Basin which includes Bosnia and Herzegovina,
Bulgaria, Croatia, Hungary, Romania, Serbia, Slovakia and Ukraine
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Fig. 2. Land use in the selected study area of the Pannonian Basin and CarpathianBalkanian Basin as part of the greater Danube River catchment area

Fig. 3. Position of the agricultural sites and industry in the selected study area of the
Pannonian Basin and Carpathian-Balkanian Basin as part of the greater Danube River
catchment area
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PROJECT ACTIVITIES IN REGARD TO SELECTED OBJECTIVES
(WORK PACKAGES)
WP1: Project Management
In order to implement the project successfully and meet our overall objective,
a solid management foundation needs to be established from the beginning.
The first phase will be setting up the procedures and methodologies which
will help us ensure the timely delivery of the results, the coordination of all
included activities in regard to the milestones, and the connection between inputs and outputs. This step refers to the management of the consortium (WP1)
when all partners will meet in order to set up a clear framework for workshops
and the final conference, communications, meetings, intermediary reports,
progress monitoring and evaluation, create and agree upon abovementioned
procedures, and signing of the agreement with all the partners regarding the
planned activities for their engagement in the implementation of certain WP.
Also, there is a need to establish the communication methods in order to
monitor/track the progress of all partners especially with respect to the overall
project milestones. If necessary, more intense communication will be possible
for certain partners working on interdependent WPs, according to their work
requirements.
WP1 will include the following activities: 1) leader team establishment, 2)
kick-off meeting, 3) setting up of the project governance structures and procedures, 4) workshops with experts in which they will be asked to give best practices, 5) collecting data and information, in this respect, all the partners will
have to develop a concrete plan with their own milestones in order to ensure
the implementation and delivery of the expected results within the set timeframe, 6) workshops and intermediary reports after major deliverables, 7) ensuring legal and financial administration of the project, 8) ensuring monitoring
and evaluation of all included activities, 9) providing the assessment reports
and indicators, 10) development of a dissemination plan, especially in regard
to the policy recommendations, after collection, analyses and interpretation
of the data, further steps will be to elaborate the policy recommendations,
write reports, contribute to dissemination materials and send articles for publication, 11) the final conference with stakeholders (state agencies, industries
related to food production, food processing, small and medium enterprises
(SMEs), farmers, policy-makers).
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WP2: Spatial trends and occurrence of chemicals used in food production in water
and soil systems using chemical analysis and bioassays

The objective of WP2 is to establish the spatial trends, occurrence and persistence of chemicals used in the entire chain of food production from agriculture to food industry in water and soil samples from the DRB particularly in
the Pannonian Basin and Carpathian-Balkanian Basin. Detailed distribution of
agricultural fields and food industry in the selected area will be mapped using
Geographic Information Systems (GIS), while tracing of the chemicals will be
done by chemical analytical methods and bioassays.
Within WP2 analytical chemistry methods and bioassays for the determination of chemicals used in food production, their excreted metabolites and
transformation products will be developed, validated and applied to environmental samples. Chemicals of interest are pesticides (insecticides, herbicides, fungicides, rodenticides), pharmaceuticals (antibiotics), hormones
(xenoestrogens), food additives (colorants, conservants, aromas) and chemicals derived from packaging materials (polypropylene, polystyrene, polyvinyl
chloride (PVC), polyethylene terephthalate (PET), microplastics). Since plastic
materials present a serious environmental hazard, with significant levels of
accumulation in virtually all habitats, with large rivers acting as major pathways for plastic litter, special emphasis will be put on the assessment of the
adverse effects of microplastics. After determining occurrence of chemicals
of interest they will be classified according to their chemical structure and/or
mechanisms of action.
To evaluate possible contamination of the surrounding surface waters,
ground water and soil systems, samples will be collected around the hot-spots
of agricultural and food industry production and analysed with the tools of
analytical chemistry using high-performance liquid chromatography (HPLC)
and MALDI-TOF mass spectrometry. Moreover, biomonitoring studies of watercourses using transplants of the aquatic moss (Rhynchostegium riparioides
Hedw.) will be conducted as well. Mosses are excellent bio-accumulators of
trace elements and can solve problems with detection limits of instruments,
namely the concentrations of certain chemicals in water which are often below the instrumental limit or rapidly change in space and time. This will also
enable the development, validation and future application of suitable methods
for analysis of environmental samples.
Another objective of WP2 is to identify metabolites and transformation products of selected chemicals used in food production, and to chemically and toxicologically characterize the selected environmental samples. This will be done
and simulated in laboratory conditions where the formation of stable transfor-
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mation products will be followed. Following the identification and adaptation of
analytical methods for metabolites and the characterisation of transformational
products, their presence will be determined in the environment.

WP3: Effects of chemicals used in food production in plant and animal experimental
models

The objectives of the WP3 are detailed toxicological studies on plant and animal experimental models. Results of single chemical exposure will provide
data necessary for risk assessment of complex mixtures in the framework of
the WP5.
Acute and chronic toxicity of the chemicals used in food industry will be
done on algae and plants. The toxicity for algae will be determined by growth
inhibition using freshwater green algae (Pseudokirchneriella subcapitata) as
indicator species. The adverse effects in higher plants will be determined by
measuring growth retardation, DNA damage and micronuclei (MNi) induction
in root tips of common onion (Allium cepa) and duckweed (Lemna minor).
Toxic effects will be further evaluated on invertebrate and vertebrate animal experimental models. This will be done on a series of aquatic and terrestrial animal experimental models. The short- and long-term effects of chemicals
used in food production will be done on several species of aquatic organisms
such as crustacean (Daphnia magna) and fresh mussel (Unio pictorum) species as representatives of invertebrate model organisms. Fresh mussels are
commonly found in the Danube River and can be used as bioindicators of exposure due to their ability to filter and accumulate harmful substances. Studies on mussels will be performed on hemolymph cells.
Tests will also be done on terrestrial organisms to evaluate the soil exposure. Effects of chemicals used in food production will be studied on earthworms (Lumbricus terrestris), which will provide a notable contribution to the
field of terrestrial ecotoxicology. Furthermore, studies will be done on honey
bees (Apis mellifera) as they are also of great importance from an agricultural perspective since they contribute actively to the pollination of cultivated
crops and wild vegetation, making food production possible. Their sensitivity
and vulnerability to chemically-induced impacts should be studied in order to
reduce undesirable side effects of harmful substances on the environment to
a minimum and demonstrate the importance of making these chemicals (primarily pesticides) as selective as possible.
Additionally, studies will be done on zebra fish (Danio rerio), a species
widely used as a model in toxicity and genotoxicity studies. Zebra fish study
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will be done on two generations to show the impact on the offspring. Studies
will be conducted on blood, liver, gill and gonad cells, and in embryos, larvae,
juvenile and adult stage to obtain the results regarding developmental toxicity
as well. Studies will also be done on Wistar rats (Rattus norvegicus) commonly
used in laboratory studies, to assess sensitivity to different chemical agents
and/or naturally occurring substances, thus obtaining the results which can
later on be extrapolated to human exposure, and connected with the results
from WP4.
The adverse effects on animal experimental model will be determined by
measuring DNA and chromosomal damage. Induction of DNA damage after
exposure to chemicals used in food production will be measured by using
comet assay and γ-H2AX assay. Further chromosomal disturbances will be assessed by using cytokinesis-block micronucleus (CBMN) assay measuring the
induction of MNi, nucleoplasmic bridges (NPBs) and nuclear buds (NBUDs).
In addition, the mechanisms of selected chemically induced genotoxicity will be evaluated by examining the gene expression patterns of selected
genes involved in metabolism, DNA damage responsive genes, genes involved
in oxidative stress and apoptosis using real-time quantitative PCR (QRT-PCR).
This will provide the relationship between transcriptome alterations and observed toxicological effects.
Moreover, histopathology will be included in the assessment of adverse
effects on animal models for the selected chemicals since application of histopathology can be extended as an additional instrument or endpoint in toxicity
studies, as histopathological organ and tissue changes can provide pivotal
diagnostic and mechanistic features.
Due to the fact that not all of the methods used in WP3 are listed in the
guidelines for evaluation of toxic exposure the specific aim of WP3 will be
the standardization and optimization of the conducted methods/biomarkers for
further biomonitoring studies.

WP4: Effects of chemicals used in food industry on different model cell lines in
regard to human exposure

The objective of the WP4 will be detailed toxicological characterization of
chemicals used in food industry on different human cell lines. Results of single
chemical exposure will provide data necessary for risk assessment of complex mixtures in the framework of the WP5.
For the human impact, studies will be conducted in vitro on primary human
blood cells (human peripheral blood lymphocytes, HPBLs) as these cells are
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sensitive biomarkers of exposure and human hepatoma HepG2 cells derived
from the liver tissue The studies on human hepatoma cells will enable the prediction of the level of hepatotoxicity caused by chemical exposure.
The effects of selected chemicals on different model cell lines will be
assessed at the level of cyto- and genotoxic responses. Induction of DNA
damage as a result of exposure to chemicals used in food production will be
measured by using comet assay and γ-H2AX assay. Further chromosomal disturbances will be assessed by using CBMN assay measuring the induction of
MNi, NPBs and NBUDs.
In addition, the mechanisms of genotoxicity induced by the selected
chemicals will be evaluated through the examination of the gene expression
patterns of selected genes involved in metabolism, DNA damage responsive
genes, genes involved in oxidative stress and apoptosis using real-time quantitative PCR (QRT-PCR). This will show the relationship between transcriptome
alterations and observed toxicological effects.
Due to the fact that not all of the methods used in WP4 are listed in the
guidelines for evaluation of toxic exposure the specific aim of WP4 will be
the standardization and optimization of the conducted methods/biomarkers for
further biomonitoring studies.

WP5: Risk assessment of complex mixtures, metabolites and transformation products
The objective of WP5 will be to identify most commonly present chemicals
used in food production, either coming from agriculture or actual food processing industry. Furthermore, the aim will be to identify specific metabolites
and transformation products of selected chemicals used in food production.
This will enable selection of model compounds to be included in the studies
aiming to evaluate possible synergistic, additive and/or antagonistic effects
of chemicals used in food production in mixtures and their relative contribution to observed toxicity of real environmental samples. This will also be done
using the data on single chemical exposure based on the results obtained in
WP3 and WP4.
The chemicals used in food production which will be included in analytical
chemistry and toxicological studies regarding exposure to mixtures of chemicals will be selected according to the available literature about the presence
of certain chemicals used in food industry and the data obtained in WP2.
Based on those data, defined mixtures of chemicals will be prepared. The mixtures will be tested for toxicity, genotoxicity and changes in gene expression
profiles which will be compared to the changes in profiles induced by single
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compounds in order to explore the possibility for predicting the synergistic,
additive and/or antagonistic effects of the mixtures.
The isobologram analysis method will be used for the assessment of mixtures of chemicals to determine the extent of their synergism using the results
of single agent exposure and combination group.

WP6: Development of new technologies for waste treatment and re-use of food
industry production by-products
The objective of the WP6 will be to develop and implement new technologies
for waste treatment and re-use of food industry production by-products by
converting them into value-added items. This will be done in accordance with
the results obtained in the WP2 to WP5.
In the framework of WP6, an introduction of SMEs will be included, with
the special emphasis on regional SMEs aiming to promote regional development. The SMEs will be expected to introduce new technologies and put them
into practice for the development of filtering systems necessary in the food
production industry in order to minimize the environmental exposure to the
chemicals used in food production proven to be an ecological and health burden. Moreover, the development and synthesis of novel chemicals or the use
of naturally occurring substituents instead of chemicals used so far in food
production will be one of the objectives of WP6.

WP7: Dissemination
The information generated in the framework of the FoCUS project will be disseminated mainly towards previously identified national and supranational authorities and businesses involved in the field of food production, food processing and agriculture, in order for them to be more sustainability oriented. Part of
the authorities at EU level involved in the process are DG Agriculture and Rural
Development, DG Environment, DG Enterprise and Industry, DG Research and
Innovation, and DG SANCO (Directorate General for Health and Consumers).
From the national level, the national authorities responsible for agriculture,
industry and environmental issues (ministries and chambers of industry) will
be involved.
The final conference will be organized and a final report will be delivered
to the European Commission and to the stakeholders. Through this final report,
the integrated review of the results of the research and the policy proposal
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will be presented. The promotion of the results through mass media, project
website and networking will be managed. The educational purposes of the
project will be covered through scientific events and research papers, available through the scientific databases (Open Access).

Fig. 4. The organization of the project organised into 7 technical work packages (WP1 to WP7)
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SPECIFIC RESULTS AND CONTRIBUTIONS OF THE PROJECT
• Contribution to improved risk assessment for plants, animals, humans and
ecosystems for chemicals used in food production
• Contribution to the protection of wildlife and citizens from adverse effects
through the strengthening of national mechanisms for surveillance and response to health threats
• Contribution to legal framework amendment in regard to the environmental
and health safety norms
• Contribution to Water Framework Directive, European Environmental Protection Agency and REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals)
• Contribution to relevant EU and national bodies, policies and strategies
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Working Group “Red”
Sharing Responsibility
for the Protection of the Danube Delta
(SHARED – Society, Heritage, Awareness,
River, Environment, Danube)

ABSTRACT
The project focuses on involving stakeholders such as communities, authorities, industry, and researchers
from the Danube River Basin (DRB) countries in sharing responsibility for the protection of natural heritage
in the Danube Delta (DD). The expected results include increased shared responsibility for the protection of
the Danube Delta natural heritage, informed and engaged communities in the DRB, and better networking
between the stakeholders. These results will be achieved by using an upstream-downstream cooperation
approach through round-trip visits by a Boat interactive centre, application of ICT, and a plethora of events.
The project results will promote institutional, economic, and behavioral changes that ensure sustainability
and preservation of natural heritage.
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CONTEXT of the research topic
Background of the problem
The Danube Delta is the largest wetland in Europe and the largest reedbed in
the world, with a total surface area exceeding 5000 km2. It is the habitat of over
5400 animal and plant species. In order to preserve these unique ecological
values, most of its territory has been assigned the status of an International
Biosphere Reserve. The core of the reserve was designated as a “World Natural Heritage Site” in 1991.
The outstanding richness of habitats and species in the Danube Delta is seriously threatened by the human activities upstream the Danube river. The activities developed within the catchment result in serious discharges of heavy
metal, toxic organic pollutants and organic material in water. Industrial activities with highly significant environmental impact on the Danube River Basin
(DRB) include large mining and industrial complexes, pesticides, chemicals,
pulp, paper, coal, metal processing factories, oil refineries. All these release
pollutants into the many rivers and tributaries flowing into the Danube river.
Diffuse agricultural sources, especially chemical fertilizers used in upstream
countries, and the improper working of wastewater treatment plants in Central
and Eastern Europe is a major input (ICPDR). The effects of these activities
include: degradation of natural heritage and pollution of the Danube Delta.
To these negative impacts, one should also add the major challenge to establish a sustainable balance between the needs of human communities and
the environment. Therefore, communities’ engagement in the preservation of
the natural habitats is of outmost importance, together with the support of authorities and industry, and the sound argumentation of research. A higher level
of knowledge of the communities regarding the negative impacts on the downstream river life is therefore necessary, as well as more efficient networking
between all stakeholders (authorities, industry, research and communities).

Links to ICPDR and Horizon 2020 challenges and priorities
This project contributes to the improvement of knowledge for the management and protection of natural resources, in order to achieve a sustainable
balance between limited resources and the present and future needs of society and economy. The project takes into account the 5.2.3. topic of HORIZON
2020 “Providing knowledge and tools for effective decision making and public

projects – working group “red”

109

engagement”, by addressing the need to involve active stakeholders in the
protection of the natural heritage of Danube Delta.
The participation of research organizations to the project will underpin policy decisions needed to manage natural resources and ecosystems in order
to prevent or mitigate disruptive environmental change and to promote institutional, economic, and behavioral changes that ensure sustainability. The role
of research in this project will be to communicate knowledge and develop
tools that will promote the overall value of natural heritage.
The project places emphasis on critical policy-relevant ecosystems such
as fresh water and biodiversity (specifically the Danube Delta), and tackles the
main challenge of social, economic and governance systems to address both
economic growth and the damage to natural heritage. It develops innovative
ways to improve public awareness of research results and to enhance the active participation of citizens in decision making.
The project also corresponds to the topics of ICPDR, especially “Safeguarding the Danube’s water resources for future generation”, “No more risk
from toxic chemicals”, and “Healthy and sustainable river systems”.

Status quo (current state of the problem)
Research conducted on the anthropogenic transformation of the DanubeBlack Sea System has shown that a series of upstream problems accumulate
along the river basin and they affect the Danube Delta (Giosan et al., 2012). The
complexity of the problem consists in the fact that the impact on the Danube
Delta is more than the mere sum of the identified problems, which accumulate
and interact.
The environmental challenges faced by the DRB communities include industrial pollution, organic pollution from urban wastewaters, accidental releases of pollutants, pesticides from agriculture, intensive agriculture and livestock
breeding, inappropriate waste disposal, deforestation, land reclamation etc.
Upstream activities have also an impact on the hydromorphology of the
Danube Delta. One could mention land reclamation (deforestation) in the
catchment, local hydraulic construction since Roman times, systematic river
engineering since the 19th century (channelization, flood protection), and construction of hydropower plants since the early 20th century (Hohensinner, 2012).
These changes have had an adverse impact on the sedimentary budget of the
delta coastal zone that became unbalanced and strong erosion of the delta
front started (Panin & Overmars 2012). Such corrections, as well as the digging
of various secondary channels throughout the body of the delta, have also had
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a serious impact on the ecosystem. Natural environments have been altered,
the breeding pattern of fish has been disrupted, and the flows in the main arms
have increased, with serious consequences regarding the discharge of the
alluvia and the erosion of the banks.
Industrial activities in the DRB discharge large amounts of hazardous
substances. Among these, heavy metals and organic micro-pollutants are of
particular concern (Milenković et al., 2005). The heavy metal contamination of
sediments is a very old problem. A hot-spot contamination occurred in Iron
Gates Reservoir was characterized as a long-term chemical “bomb” with concentrations of heavy metals exceeding 3-5 times those of the Elbe and Rhine.
The sediments along the entire course of Danube river are contaminated with
Cd, Cr, Pb and Hg, which are included in the WFD Priority Substances List (ICPDR, 2003) and their concentrations increase in the lower section of the Danube
(Enache, 2008). A similar increase has been recorded also for the Danube river
tributaries, and this may be the explanation for the Danube contamination.
Mercury (Hg), in particular, is a ubiquitous and hazardous contaminant in
the aquatic environment showing a strong biomagnification effect along the
food chain. The most common transfer path of Hg to humans is consumption
of contaminated fish. In severely exposed humans, Hg poisoning may lead to
damage in the central nervous system (mainly in fetus and children). Since Hg
biomagnificates through food chain, birds and other wildlife species that feed
on fish, are in real danger. For example, in birds, it causes changes in behavior,
difficulties in movements and also feeding and a decrease in reproductive potential. Major sources of Hg in the Danube River Basin are industrial discharges like chlor-alkali plant (e.g. Babeni Reservoir in the Olt River, Romania), and
other industrial activities present in Poland, Czech Republic and Slovakia (e.g.
pollution of Vistula river) (Bravo et al., 2008). In the Danube Delta, Hg becomes
more soluble due to the effect of seawater, e.g. mercury chloride form through
the interaction with salt water. Dams provide an environment more prone to
Hg methylation, thus in dams/impoundments there will be more Hg bioavailable to fish, as Hg was shown to be the most significant contamination of fish
(JDS2, 2008). This type of mobilization can also occur in wetlands because of
anaerobic conditions and high level of the aquifer.
It is of specific importance to identify those hazardous substances which
can be mobilized in water. A total of 650 risk spots have been recorded and as
a result, a hazardous equivalent of about 6.6 million tons has been identified
as a potential danger in the DRB (ICPDR, 2009). The DRB has been affected by
several major accidental spills of hazardous substances that have severely affected the aquatic environment and water quality. Such a major accident was
the one in Baia Mare (Romania), in January 2000, on the Tisza River, a main

projects – working group “red”

111

tributary of the Danube. The accident was caused by heavy rainfalls which
led to the breaking of the Aurul tailing dam. Approximately 100,000 m3 of water
contaminated with cyanide, heavy metals (Pb, As, Cd, Cu) and particulate matters were discharged for 11 hours. The cyanide concentration in the water
at the tailing pond exit was exceeded 1300 times (Nădişan et al., 2001) and
the pollution reached the Tisza River and then the Danube River (Macklin et
al., 2003, László, 2006), and four weeks later, the cyanide plume reached the
Danube Delta located 2,000 km downstream of the spill point (Vince, 2008).
The consequences of the accident included: river contamination with cyanide,
killing of tons of fish and other wildlife species, disruption of drinking water
supply for 2.5 million people in 24 locations, serious damage of 200000 m2 agricultural land. Lessons learned from the past accidents have concluded the
need to increase the awareness degree regarding these problems of local
authorities, emergency response services and communities.
Such accidents causing cross-border environmental impacts have also
emphasized the necessity for a close cooperation between governments,
health and environmental international organizations, research institutions
and industrial sector to implement programs and initiatives for pollution prevention and protection of the environment. As ICPDR Executive Secretary
Philip Weller says “More intensive discussions with stakeholders (…) about
measures to reduce particular pressures are needed. The cooperative climate
that exists among many stakeholders for addressing the problems needs to be
maintained”.

Possible solutions for the problem
Studies have shown that by differently addressing the long-term natural vs.
human-induced influences in the DRB, unique perspectives should be provided
for the management and conservation of natural heritage (Giosan et al., 2012).
Hence, in order to address the problem of negative impacts of upstream
human activities on the Danube Delta, the project proposes a strategy focused
on improving the stakeholders networking by an upstream-downstream cooperation approach. To develop an effective networking strategy, all relevant
stakeholders from the DRB should be involved: authorities, industry, communities and research.
The protection of the natural heritage in a growing economy is an issue
that should be tackled by social, economic and governance systems altogether. Therefore, the SHARED project focuses on the importance of stakeholders
networking for achieving its objectives.
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Specific stakeholders will be identified in the countries of the DRB, and
they will be included in a stakeholders’ database. The role of this ongoing networking will be to identify the problems of upstream communities and discuss
together on the solutions that can be found.
The lack of public engagement in the protection of natural heritage comes
mainly from the low level of comprehension regarding the downstream environmental impacts of their actions, even though the scientific research is abundant. In order to solve this problem, the project intends to develop adequate
means to communicate scientific outcomes to the communities, for example
by taking into account the age of the target group. As previous studies have
shown, general barriers identified in the communication of science range from
the language used in science, the lack of institutional support for communication efforts, difficulty of communicating complex concepts, and the lack of media training amongst scientists (Beer, 2010). To overcome this problem, multimedia/video materials will be developed (short movies, animations for children,
mobile apps) by experts in the field (outsourced services). The input for these
materials will be provided by researchers with relevant expertise.
In order to support policy decisions and governance measures needed to
manage natural resources and ecosystems in a sustainable manner, the project promotes institutional, economic, and behavioural changes that ensure
sustainability. These changes are to be achieved at the level of each stakeholder, as well as on a common level by networking and cooperation. These
solutions will be applied for each stakeholder level:
Community level: Environmental knowledge, values, attitudes, emotional involvement together with other factors influence the environmental behaviour
(Kollmuss and Agyeman, 2002). The better awareness through education and
motivation of communities upstream the DRB leads to changed behaviour
which is the core of the SHARED project. Personal testimonials, presenting
good practices and negative consequences of disasters using the case of Danube Delta and other regional cases will bring ethical and moral understanding.
Animal adoption program using personal responsibility will make people more
emotionally involved and engaged in problem solving. Computer-assisted education and other informal, activating and interactive teaching methods are an
effective way how to bring science closer to people (Morgil et al., 2004).
Authority level: The SHARED project shall involve authorities in the process
of creating, adopting, enforcing and maintaining policies for the protection of
the DRB and the Danube Delta. The basis of authority involvement shall be the
Urban Wastewater Treatment Directive, the EU Water Framework Directive
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(WFD), the Environmental Performance Review by the United Nations Economic Commission for Europe (UNECE) and others. Based on proposals from
the other stakeholders, and more specifically – from the researchers, authorities will implement a series of measures to decrease the level of pollution. In
order to change the framework conditions, authorities will organize the relevant infrastructure by installing water treatment plants at the confluences of
the main tributaries and the Danube river. This shall lead to additional developments, such as building adequate facilities for the treatment of sludge (sludge
dewatering, sludge thickening) which is a broadly discussed and worked upon
topic. In addition to urban areas, authorities must also concentrate their efforts on alternatives for rural areas which account for 40-60% of the total pollution. The main axis in this respect is to introduce new incentives for both old
and new properties, for example- improving the sewage system and applying
good practices, reducing taxes for households with state-of-the-art sewage
system etc.
Industry level: the application of proven methods like Least Cost Planning
(LCP) would increase the interest in preventive measures and not in decontamination measures. Therefore, industry stakeholders can be motivated to
implement LCP to conserve natural resources and save the environment, not
for the purpose of it, but to improve the economic performance of their facilities (Davison, 1991). The networking between the industry, authorities and
research will provide support for environmental and resource efficiency policies, as well as options for effective evidence-based governance within safe
operating limits.
Research level: the SHARED project will connect the research environment
to the problems of the community. The outcomes of networking and cooperation between research and the other stakeholders will be an added value to
the project. The scientific results of the networking process (e.g. case studies
on various environmental topics, new techniques and methods to reduce environmental impacts) will be published in international peer-reviewed journals
researchers, therefore contributing to the international research base.

Improvement of the role of natural heritage and sustainable
development of the DRB
The SHARED project addresses two important issues for the improvement of
the role of natural heritage and the sustainable development of the DRB: knowl-
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edge and networking, which represent efficient tools for decision making and
public engagement. The particular contribution of the SHARED project is that of
increasing shared responsibility for the protection of the Danube Delta heritage
by using efficient motivational drives, be they emotional or financial.

METHODOLOGICAL APPROACH
Which scientific disciplines must be involved in the project
The project has a trans-disciplinary approach comprising the following scientific disciplines: Environmental sciences (Biology, Chemistry, Geography, Geology), Social sciences (Education, Communication of science to the public),
Economy.

Data and methods needed
The data needed include the environmental data regarding the impact of the
human activities, economic data, sociological data, and demographic data.
The methods used in the project include data collection and integration, educational methods (Learning by playing), innovative dissemination method (the
Boat caravan), ICT methods (Geographical Information System, Virtual and
Augmented Reality, multimedia visualisation, interactive playing), questionnaire method (Environment Related Behaviour scale – ERB, Environmental
Awareness Scale – EAS), focus groups. Economic methods will also be used
like the Least-Cost Planning Methodology (LCPM), used for making rational
decisions about investments in infrastructure projects. To stimulate sustainable development and protection of natural heritage, mechanisms like Clean
Development Mechanism (CDM) will be used.
To address the problem of public knowledge and engagement, the survey and questionnaire methodologies will be used. The survey on the level of
knowledge and environmental awareness will be conducted in three phases.
The first phase of the survey will focus on identification of the gaps in the
knowledge of the upstream communities regarding the consequences of their
activities on the Danube Delta in order to prepare educational material. The
data collected going upstream and downstream the DRB in the second and
third phase of the survey will be compared by several statistical methods and
used as a measure of project´s success.
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Questionnaires will use methodology of the Environmental Awareness
Scale (EAS), which measures the extent and degree of awareness of respondents about environmental issues using the Likert type (3-point) scale and the
Environment Related Behaviour (ERB) methodology, which is the Likert type
(5-point) scale focusing on the observable and reported behaviour of the individuals regarding the protection of the environment. Focus groups will be used
to provide a quick view into the current level of awareness.

SOLUTIONS / OBJECTIVES
Objective tree for the project
The purpose (overall objective) of the project is to reduce the impacts of
the upstream human activities on the Danube Delta, by improving networking between all the stakeholders involved, improving knowledge and public
engagement.

LOGICAL FRAMEWORK MATRIX
General objectives
• Improve the status of the Danube Delta by addressing the upstream activities which represent sources of pollution
• Create a knowledge-based society regarding the negative activities affecting the downstream ecosystems, with special focus on the Danube Delta
• Improve the networking between the stakeholders involved (communities,
authorities, industry and researchers)
• Correcting behaviours of upstream communities by making them involved
in the problems of the DRB and improving public engagement
Specific objectives
• Identify the risks and hazards induced by upstream human activities which
have serious consequences on the Danube Delta, based on previous data
and draft a baseline report
• Identify the specific stakeholders and create a database
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• Identify the gaps in the knowledge of the upstream communities regarding
the consequences of their activities on the Danube Delta
• Build awareness and increase public engagement in these problems
among the upstream Danube communities and responsible authorities
• Educate the population and especially the young generations on the protection and future development of the Danube Delta
• Disseminate the results by an innovative “Danube Delta” boat interactive
centre
Expected/envisaged results
• Informed and engaged communities in the Danube Delta and local problems
• Better networking between the stakeholders
• Recommendations for strict regulation of industrial / agricultural activities
with impact on the environment in the DRB
• Complementary community initiatives for the protection of the DRB and the
Danube Delta
Activities
To achieve the envisaged results in the most efficient manner, the activities
have been divided into 5 work packages (WP), which will be developed within
the timeframe of the project (5 years).

WP 1: data collection
Activity A1.1. Drafting of a baseline report which will contain data on the pollution issues in the DRB and the impacts of upstream human activities on the
status of the Danube Delta. This baseline report will incompass data from research, authorities, NGOs, international bodies and programs/initiatives (United Nations Environment Programme – UNEP, International Commission for the
Protection of the Danube River – ICPDR, Strategic Action Plan – SAP), industry
and agriculture (data available from the Environmental Impact Assessment –
EIA studies for various projects), as well as data from the communities (active
community groups, activists etc.). This baseline report will serve as input data
for the educational, knowledge and public engagement materials that will be
developed in the WP 3 – Knowledge, Communication and Public Engagement.
A1.2. Identification of hot-spots in the DRB will be performed based on the
existing data. A map will be created. A1.3. Case studies regarding the impacts
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of upstream communities on the Danube Delta will emphasize particular problems of the communities. A1.4. Collection of data on the current state of public
engagement and awareness regarding the problems identified by the project
will be conducted by means of questionnaires.
Assumptions and risks in WP1: Poor relevance of the results of questionnaires. This can be overcome by the use of already tested methodologies like
cross-checking techniques and focus groups.

WP 2: NETWORKING
This WP will approach the networking strategy of the project.
A 2.1. Identification of specific stakeholders in the DRB which will result in
creating a database of stakeholders with all interested parties. The identified
stakeholders will be:
–	Communities: activists, NGOs, students, youth organizations, general public,
–	Authorities: ministries of environment, ministries of education, local authorities,
–	Industry: major factories and industrial complexes, agricultural operators,
farmers,
–	Research: universities and institutions with relevant expertise in the discussed problems.
A 2.2. Networking of stakeholders will be conducted by organization of meetings, workshops and seminars to identify stakeholder particular problems. The
goal of this activity is to connect downstream and upstream communities, in
order to approach problems in an integrated manner.
A 2.3. Drafting recommendations and methodological support for stakeholders will provide scientific methodologies and techniques to be implemented by
stakeholders in order to address their problems. This activity is directly linked
to the HORIZON 2020 topic on providing knowledge and tools for effective decision making and public engagement.
Assumptions and risks in WP2: Poor collaboration with the authorities and
the industry stakeholders. This risk can be overcome by motivation (incentives
and creation of lobby groups).
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WP 3: KNOWLEDGE, COMMUNICATION AND PUBLIC ENGAGEMENT
WP 3 will focus on knowledge, communication and public engagement activities. Marketing of all activities will be outsourced.
A 3.1 Boat interactive center. In order to educate people about the effects of
their activities on natural heritage in Danube River, the project will use the
boat going upstream to stakeholders, educate them about consequences of
their actions, identify their problems and summarize solutions, etc. Using informal, activating and interactive teaching methods is an effective way how
to bring science closer to people (Morgil et al., 2004). Boat interactive center
will serve as a platform for different activities. It is designed as a comprehensive educational tool for young generation including children as well as adults.
It will be divided into: Interactive cinema, Interactive educational room and
Meeting rooms.
Modern information and communication technologies play a crucial role in
today´s world. There are a few already developed ICT applications that take
advantage of state-of-the-art technologies. As sample case studies can be
mentioned:
–	Danube Virtual Museum. Complex database with focus on multimedia and
virtual content.
–	Danube fish database – Geographical Information System connected with
biological databases.
–	The Duna-Drava National Park Structural Plan. Complex system of analog
and digital sources. It includes book, CD-ROM as well as Interactive documentation platform connected with maps and multimedia information.
–	ENVIEDAN – Environmental history of the Viennese Danube 1500 – 1890.
Geographical Information System used for reconstruction of historical river landscapes, modelling and visualisation purposes, and
–	Many particular interactive maps, webpages, etc.
Interactive cinema is the cornerstone of the “boat interactive center”
concept. Short documentary films (one for children, one for other ages) about
“the domino effect” of pollution will be shown. The documentary with case
studies close to certain region (Ajka alumina sludge spill in 2010; Baia Mare
cyanide spill in 2000, problems of Danube delta) is a perfect tool how to demonstrate impact of pollution in DRB. It will stimulate awareness about this topic
of people upstream. Documentary production will be outsourced.To promote
the boat interactive center and its activities and keep stakeholders informed
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and interconnected the project will use newsletters, social networks and infokiosks at stops along the Danube River.
Multimedia educational room. Implementing multimedia technologies is
a tool how to attract stakeholders into education by informal way. Attractive
devices such as touchscreens or interactive corners will make the education
more popular, effective and easier to understand, especially for children.
The multimedia room is focused on individual teaching and training compared to the cinema, which focuses on the collective approach to education.
The educational room will consist of:
–	Short interactive animations, used for better understanding of described
area,
– Video tutorials and video games as example of “Learning by playing” approach, especially focused on children´s education in a more popular way,
–	Touchscreens with virtual reality for simulation and visualisation purposes
of Danube delta,
–	Smart devices used for e-learning (self education).
Meeting rooms. Specially dedicated rooms designed for different events
such as meetings, lecturers, small conferences, etc.
A 3.2 “Adopt a pelican” People are more involved and engaged in problem
solving when they face it personally. This principle is nowadays used by charities as a project of “long distance adoption”. The donor (adoptive parent)
sends a sum of money for education for one particular child. This personal
involvement responsibility principle has already been used by many ZOOs
(Prague, San Diego, Bristol, Sofia etc.). The World Wildlife Fund also has the
programme of adoption to help save an animal in danger of extinction.
The Danube delta hosts over 300 species of birds as well as 45 freshwater
fish species in its numerous lakes and marshes. In order to involve upstream
communities in problems of the Danube delta, the project envisions the “Adopt
a pelican” initiative. The Danube Delta is home to the largest number of white
pelicans (pelecanus onocrotalus) and Dalmatian pelicans (pelecanus crispus)
in Europe. The pelican will be the mascot of a project, but there will be more
species to be adopted. Animal adopters will get an adoption pack including
a factsheet, toy of the animal and access to the monitoring webpage providing basic characteristics, up-to-date pictures, actual and intended location
according to migration ways of animals, live camera and much more. The
cooperation with The Danube delta Biosphere Reserve in Tulcea (Romania)
will be initiated in order to provide this service. The number of new donors
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will be used as a measure of knowledge improved, public engagement in the
problems raised by the project and networking between stakeholders. Money
earned will go to DRB-NH Fund created to protect the natural heritage in Danube Delta (see WP4).
A 3.3 Events
Hop-on / Hop-off seminars
Hop-on/hop-off seminars will be organized and provided for authorities, industry representatives, and researchers. The main goal of such seminars is to
discuss the impacts of human activities on the Danube delta, as well as in the
areas, regions, and countries where the seminars will be held.
Fundraising events
–	Online Fundraising Platforms and widgets
–	Events such as: concerts, Danube regatta/marathon/walk-a-thon, Danube
day (in cooperation with ICPDR), open doors days at the Danube delta,
Clean the Danube Delta campaigns, etc.
–	Danube River Basin (Danube Delta) 3D maps where visitors to the DDIC can
purchase and place names and images of Danube delta natural heritage.
–	Memorabilia and souvenirs.
Assumptions and risks in WP3: Activities might be too many and difficult to
manage. This risk can be overcome by making a financial plan and invest more
in the most relevant and efficient activities.

WP4: SHARED RESPONSIBILITY FUND
The countries of the DRB shall create and maintain a Danube River Basin –
Natural Heritage Fund (DRB-NH Fund). The fund will build on models such as
the Clean Development Mechanism (CDM) which reflects the United Nations
Framework Convention on Climate Change, and more precisely on Chapter 3.1.
Introduction to methodologies for CDM project activities, Type III: Other project activities that result in emission reductions, and the Least-cost planning
methodology (LCPM) which is an important tool for selecting those projects
which maximize benefits while minimizing costs.
The revenues for the Fund will be (but not limited to): EU funds, subsidies,
private subsidies, donations; funds from other stakeholders, taxes and charges (related directly or indirectly to polluting activities, waste management and
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natural resource use), support from authorities (government) in the form of a
share from the fees for issuing Environmental permits and licenses, fundraising activities, etc.
It is necessary that all countries in the DRB are engaged in maintaining
the fund. The immediate result for the Danube delta will be demonstrated by
providing financial means for maintaining the natural heritage in the Delta.
The financial incentive for the countries upstream the DRB will be in the form
of money for recovery activities after pollution, as well as prevention projects
and activities.
The proposed structure for funding allocation (expenditures) is as follows:
50% for the Danube delta, 30% for Upstream prevention and 20% for disaster
recovery. The proposed formula and the respective share of each country in
the DRB will be based on yearly assessments and feedback, as well as the
success rate of implemented projects. Countries with better performance will
have a lower share in the next period, and countries who pollute more will be
required to increase the amount of their investment in the DRB-NH Fund.
Assumptions and risks in WP4: Stakeholders from the participating countries
may not be able to provide their share of the funding due to financial hardships
(crisis). They can be overcome by using increased share from the other stakeholders, and/or later compensation from the stakeholder who has not provided
the required funding.

WP 5: PROJECT MANAGEMENT
The activities of the project will be developed during a 60-months period and
have been grouped into 5 work packages. WP 1 will deal mainly with data collection and integration. WP 2 will focus on identification of stakeholders and
on networking. WP 3 will be designated to knowledge, communication and
public engagement, while WP4 will be dedicated to the creation of the shared
responsibility fund for the Danube Delta. WP5 provides the organization of the
activities by elaborating a work plan and coordinating the dissemination activities. WP5 will also develop a resource allocation plan, and will include the
ongoing monitoring of the financial, human and logistical resources.
THE RESOURCES necessary for the achievement of the results include:
Logistic resources: boat will be rented, or made available by one of the
possible partners in the project like a River Navigation Company or Authority
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in DRB; ICT resources (computers, tablets, touchscreens, projector, screen,
sound system, internet connection, webhosting); 16 kiosks at stops along the
river; marketing and all promotional materials will be outsourced;; documentary films (1 for children/10 minutes/1´ for 5 000 EUR = 50 000 EUR, 1 for other
age groups/20 minutes/1´ for 5 000 EUR = 100 000 EUR); events organization for
32 stops (workshops, seminars, focus groups, catering, transport).
Human resources: will consist of full-time project staff but also part-time
consultants and experts, totalling about 350 PM.
Financial resources: The financial resources depend on the number of the
partners in the consortium.
DISSEMINATION: The outcomes of the project will be disseminated by the
publication of 5 papers in ISI journals, 1 paper/country published in national
journals, and participation to 5 major international conferences. Dissemination will also be conducted by means of the project website. The website will
host all the events organized within the project, the achievements and results
of the project, with distinct links and menus for specific campaigns/initiatives.
Impact of the project goes beyond the life of the project and is the starting
point of a strategy at the level of the DRB.
Assumptions and risks in WP5: Poor support at local level. This risk can be
overcome by appointing part-time national coordinators in each involved
country on the Danube river. These national coordinators will enhance communication (overcome language barriers) and cooperation with local stakeholders.
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cdm.unfccc.int/
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http://www.danube-region.eu/
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eu/environment/water/water-urbanwaste/index_
en.html
Hazard management in the Danube Delta http://
www.icpdr.org/main/publications/hazardmanagement-danube-delta
Horizon 2020 www.ec.europa.eu/research/
horizon2020
Map of protected areas along the Danube river
http://www.danubemap.eu/ www.wikipedia.org/
wiki/Danube_Delta
NIRD GeoEcoMar http://www.geoecomar.ro/
website/en/index.html
Pelicans in Danube delta http://www.
romaniatourism.com/delta.html
The International Commission for the Protection of
the Danube River (ICPDR) – https://www.icpdr.org/
main/
United Nations Economic Commission for Europe
(UNECE) http://www.unece.org/index.php?id=32871
Wetland Tourism: Romania–Danube Delta http://
www.ramsar.org/pdf/case_studies_tourism/
Romania/Romania_Danube_EN.pdf
World Wildlife Fund – species adoption www.wwf.
org
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Working Group “Blue”
Promotion of Low-INput
Danube Agriculture in the
Mura River Basin (LINDA)
ABSTRACT
Agriculture is one of the major sources of pollution of the surface water and groundwater of the Danube
River Basin. Lying at the intersection of three countries – Hungary, Slovenia and Croatia, together with its
transboundary groundwater body, the Mura River Basin represents a challenging pilot area with extensive
agriculture. This project aims to reduce agricultural water pollution in the Mura River Basin by introducing
low-input sustainable agriculture.
The project will: (a) consolidate expert knowledge on low-input sustainable agricultural practices suitable
for the Mura River Basin; (b) develop guidelines on the promotion of low-input agricultural practices and
(c) promote their adoption by the legislatures of the three participating countries. Capacity building for
farmers of the study area will be carried out to ensure the uptake of low-input sustainable agriculture by
local farmers. A public outreach component will deal with dissemination of the project outcomes and the
importance of low-input agriculture in general.
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PROJECT RATIONALE
Context
Danube River stretches onto 10 % of the territory of Continental Europe, being
the main water artery for 19 countries, with 60 % of the population depending
on groundwater resources for the supply of drinking water [ICPDR]. Improvement and preservation of water quality is therefore of major importance in the
Danube region. The key factor affecting the chemical status of groundwater
is pollution by nitrates from diffuse sources, such as agricultural activities,
non-sewered population and urban land use [ICPDR]. Pressures on surface
water bodies can also result from point sources (in particular untreated/partially treated wastewaters), and/or diffuse sources (especially agriculture).
Water quality in the Danube river has improved over the last decades, but
further improvement is still needed, since most tributaries contain higher
concentrations of organic pollutants and nutrients than the Danube itself. Nutrient pollution – particularly by Nitrogen (N) and Phosphorus (P) – can cause
eutrophication of surface waters [ICPDR].
The majority of the people of the Danube Region rely on agriculture as
the main source of income [ICPDR]. Conventional agriculture practiced in
this area pollutes surface water and groundwater through the application of
chemical soil additives, e.g. fertilizers and pesticides that significantly impair
water quality [ICPDR]. The inefficient use of water for irrigation contributes to
deterioration of water quality in the Danube River Basin.
In the conditions of climate change with the resulting changes in weather
patterns, soil depletion, water scarcity, increased land and seed fragility,
the agricultural systems will need to be adapted to the new climatic conditions to provide enough food and fibre, sources of energy for the growing
population [BIAC, 2009]. By 2050 the world population is estimated to reach
nine billion people, causing the demand for food to increase by 2.5 times in
comparison to the current level [BIAC, 2009].The Danube River Basin will
get less precipitation, more frequent heat waves and changes in the seasonal water run-off. Environmentally-friendly agricultural practices will be
required to reduce water run-off, optimize irrigation systems and promote
organic farming [ICPDR].
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Project Goal and the Study Area
Since agriculture is recognized as a major source of pollutants to surface and
groundwaters, the project aims to reduce agricultural water pollution in the
section of the Danube Region – the Mura River Basin (Figure 1), by promoting
low-input sustainable agriculture.
This approach, often referred to as low external input agriculture (LEIA),
addresses two main issues, (1) adapting the agricultural system to the environment of the region, including soil, water, climate and biota present at the
site; (2) optimizing the use of biological and chemical/physical resources in the
agroecosystem [Pimentel D. et al, 1989; Graves A. et al, 2004]. The Mura River
Basin covers an area of 13,800 km2 at the intersection of Slovenia, Hungary
and Croatia and represents an important area for neighboring countries due to
intensive agriculture.
Affected groundwater body extends through the boundaries of three countries, and therefore, according to the EU Water Framefork Directive (WFD),
additional effort should be made for the proper management of shared water
resources [Ganoulis, J. et al, 2011]. In case of international boundaries, differences in culture, language, education, institutions and political priorities further complicate management and decision-making not only in the frame of water management, but also from the view of agricultural activities itself, which
should be taken into consideration in the management of water resources.

Fig. 1. Project Area: Mura River Basin (www.wikipedia.com)
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Vulnerability mapping in Croatia [Brkić Ž. et al., 2012] revealed high vulnerability of this alluvial aquifer and also a high risk of contamination – one of
the highest vulnerability and risk on the whole area of Croatia. The estimated
groundwater recharge rate in the Mura River basin, estimated according to
the GROWA model (ARSO – Slovenian Environment Agency), reaches not
more than 100 mm/year.
Data from 2011 on the Slovenian side indicate excessive pollution with desetilatrazine, nitrates and atrazine. Concentrations for atrazine and desetilatrazine are generally declining, indicating that the ban on the use of products
containing these substances has been effective. Despite the decreased use
of plant protection products, mineral fertilisers, nutrients and lowering ammonia emissions, still many improvements should be implemented in order to
promote more sustainable agricultural practices. Hungarian part of the Mura
River Basin practises grain production under excessive use of artificial fertilizers and the use of harmful pesticides (the financial status of farmers makes
them buy the cheaper and more harmful pesticides instead of the expensive,
but environmental friendly chemicals). The Croatian side of the Mura River
Basin is a popular fishing area in addition to agricultural activities.

PROJECT DESCRIPTION
GOAL AND OBJECTIVES
GOAL: Reduce agricultural water pollution in the Mura River Basin by introducing low-input agricultural systems.
OBJECTIVE 1: Consolidation of the existing knowledge on low-input agricultural practices.
OBJECTIVE 2: Increased capacity of farmers from the Mura River Basin to apply low input agricultural practices.
OBJECTIVE 3: Anchorage of the project outcomes in the legal framework.
OBJECTIVE 4: Consolidation and capitalization of the project results.
The project implementation is planned over a timespan of five years.This
amount of time will be required to create an international pool of experts
working on the project, consolidate their knowledge into a database, develop
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guidelines and anchor them in the legislation of Hungary, Slovenia, Croatia;
alongside with capacity-building of farmers and dissemination of the project
outcomes onto a wider Danube River basin.
The achievement of the overall goal should contribute to the improvement of the water quality in the Mura River basin, since this impact cannot be
achieved by this project alone.

OBJECTIVES, OUTPUTS, METHODS

OBJECTIVE 1:
Consolidation of the existing knowledge on low-input agricultural practices.
Output 1.1. Developed database with field data (on climatic, agricultural parameters, etc.) for continuous research and update
Output 1.2. Developed guidelines on the best low input agricultural systems
suitable for the climatic conditions of the Mura River basin.
The project will set up an international panel of experts to consolidate the existing knowledge and suggest the best low-input agricultural systems suitable
for climatic conditions of the Mura River basin. This will be done by identifying
suitable experts and stakeholder groups. A common GIS database for all three
countries will be established, where available spatial data will be gathered,
including data about soil properties (soil type and depth), hydrogeological
data (groundwater level,), meteorological data (amount of rainfall, air temperature), as well as data of water quality and land use. Additionally data about
existing land use and agricultural practices will be collected, which will allow
experts to make a comparison and to define the most promising agricultural
technicques, depending on the spatial conditions.The guidelines on low-input
agricultural practices will be developed in consultation with stakeholders.
Methods applied: chemical analyses of surface and groundwater quality, as
well as soil properties; stakeholder analysis.
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OBJECTIVE 2:
Increased capacity of farmers from the Mura River basin to apply low input
agricultural practices.
Output 2.1. Farmers of the Mura River basin capable to apply low input agricultural systems.
Output 2.2. Collaboration with agricultural extension services units established
for provision of consultancy and trainings to farmers of the Mura River
basin.
This component aims to build the capacity of farmers in applying low-input
agricultural practices. A gender analysis will identify the interests, concerns
and needs of male and female farmers in practising low-input agriculture. Agricultural extension services unit will develop a training program and will deliver training to the first group of farmers (10 farmers from each participating
country, 30 farmers in total) based on the findings of the gender analysis. It is
planned that the first trained group of farmers will become trainers-demonstrators of the low-input agriculture for other farmers in their area. A survey
on the farmers‘ knowledge and application of agriculture before and after the
training will be administered to measure the effectiveness.
Methods applied: gender analysis, cross-cultural analysis, surveying.

OBJECTIVE 3:
Anchorage of the project outcomes in the legal framework.
Output 3.1. Dialogue with policy-makers from the Mura River basin established.
Output 3.2. Guidelines on low input agricultural systems suitable for the climatic conditions of the Mura River basin are under consideration by
policy-makers.
Communication strategy will be designed to establish an effective policy dialogue and promote the adoption of the guidelines in the legislation of the three
participating countries. Legislation analysis of the three countries will be undertaken to identify possible gaps in enforcement of the guidelines and harmonize the implementation of the guidelines by the three countries.
Method: stakeholder analysis; comparative analysis of the legislation.
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OBJECTIVE 4:
Consolidation and capitalization of the project results.
Output 4.1. Better informed stakeholder groups (sectoral specialists) on low
input agricultural systems suitable for the Mura River basin
Output 4.2. Better informed public of the Mura River basin on the importance
of low input agricultural systems and the project outcomes in general.
An internal communication strategy will be designed to ensure an effective,
intercultural, multilanguage cooperation of the experts, farmers and project
participants.
Methods: stakeholder analysis, mass media content analysis.

LOGICAL FRAMEWORK MATRIX

Sources
of Verification

Key
assumptions

Project goal

Performance
indicators

To reduce agricultural
water pollution in the
Mura River basin by
introducing low input
agricultural systems.

Pilot farms practise low Number of farms/ total Farmers are interested
input agriculture and use area in ha under the low to participate in the prolittle or no fertilizers.
input agriculture.
ject through incentives.

Project objectives

Intervention
logic

1. Consolidation of the
existing environmental
knowledge and low input
agricultural systems.
2. Increased capacity of
farmers from the Mura
River basin to apply
low input agricultural
practices.
3. Anchorage of the
project results in the
legal framework.
4. Consolidation and
capitalization of the
project results.

1. International intersectoral cooperation.
2. Number of farmers
practising/total area under low input agriculture.
3. Guidelines on low
input agriculture adopted
by policy-makers.
4. Wider group of project
stakeholders and the
public are informed and/
or practise low input
agriculture.

1. Cooperation
agreements, meeting
programs, minutes.
2. Documents of agricultural departments.
3. Official statement
from policy-making
bodies on the adoption
of the guidelines.
4. Surveys; documents
of agricultural deparments

1. International experts
will be able to cooperate and communicate
productively.
2. The types of agricultural systems practised
in the Mura River Basin
are specified in the documents of agricultural
departments or can be
found on the maps.
3. Open and productive
cooperation with policymakers possible.
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Project outputs

1.1. Developed database
with field data (on
climatic, agricultural
parameters, etc.) for
continuous research and
update
1.2. Developed
guidelines on the best
low input agricultural
systems suitable for the
climatic conditions of the
Mura River basin.

1.1. Database structure
developed; data consolidated and put into the
database;
1.2. Guidelines developed.

1.1. Database.
1.2. Guidelines.

2.1. Farmers of the Mura
River basin able to apply
low input agricultural
systems.
2.2. Collaboration with
agricultural extension
services units established for provision of
consultancy and trainings
to farmers of the Mura
River basin.

2.1. Number of farmers
who took the trainings.
2.2. Inter-institutional
cooperation agreements
signed; training programs
developed.

2.1. Participation lists,
training programs.
2.2. Cooperation agreements.

3.1. Dialogue with policymakers from the Mura
River basin established.
3.2. Guidelines on low input agricultural systems
suitable for the climatic
conditions of the Mura
River basin are under
consideration by policymakers.

3.1. Participation of
policy-makers
3.2. Guidelines on the
low input agricultural
systems submitted to
policy-makers.

3.1. Attendance lists,
agendas, minutes.
3.2. Guidelines; an
official statement on
the obtainment of the
guidelines.

4.1. Better informed
stakeholder groups
(sectoral specialists) on
low input agricultural
systems suitable for the
Mura River basin.
4.2. Better informed
public of the Mura River
basin on the importance
of low input agricultural
systems and the project
outcomes in general.

4.1. Representatives
of stakeholder groups
participate in the project
activities.
4.2. 50% increase in
the knowledge on low
input agriculture/ project
outcomes by the public.

4.1. Event documents
-programs, participant
lists, etc.
4.2. Surveys.
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2.2. Productive
inter-institutional and
international cooperation established; active
participation by farmers.
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PROJECT APPROACHES
The project pilot area would be the Mura River Basin which is part of Slovenia,
Croatia and Hungary. Therefore we have to take in account the different languages, cultures and attitudes. Cross-cultural and interdisciplinary approaches will be applied to develop an effective communication process within the
internal (within the project experts, farmers and other participants) and external (with policy-makers and the public) communication strategies in all of
those three countries. Information from the perception studies and technology
transfer will be used to set up effective communication with farmers.
The project will use participatory approaches to solicit feedback from the
experts and stakeholders on the introduction of low-input sustainable agricultural practices in the Mura River Basin suitable for this area based on environmental, agricultural, social and economic considerations. Economic considerations will include not only private costs and benefits from the agricultural
production, but also the social costs and benefits. The project aims to propose
a system of measures (taxes, ecosystem payments, etc.) to promote low-input
sustainable agriculture.
Participant simulation in decision-making method will be used to discuss
and forecast the outcomes of the project stakeholder suggestions and decisions. This method should aid in a comprehensive view of the issue under discussion and increase the sense of ownership of the problem and its solution
by the project stakeholders.
Gender-sensitive approach will be used throughout the project activities: if
possible, equal representation of male and female experts, stakeholder representatives, farmer participants in the project activities; interests and needs of
both genders will be solicited and taken into account when designing project
activities and outcomes.
The project value added is in the replication of its outcomes and approaches along the entire Danube River Basin. The project results will be consolidated and widely shared with stakeholders and policy-makers of the Danube
River Basin.

LINKAGES TO THE ICPDR AND HORIZON 2020 CHALLENGES
The project addresses the Horizon 2020 challenge of food security and sustainable agriculture. By 2050 the world population is estimated to reach nine
billion people, causing the demand for food to increase by 2.5 times in com-
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parison to the current level [BIAC report, p.1]. Reducing the negative impact of
agriculture on the environment and decreasing the inputs required for agricultural production should contribute to food security and sustainability.
The project contributes to improving the sustainability of the Danube River
Basin by reducing the water inputs in agriculture and reducing the surface
and groundwater pollution by chemical soil additives. This should safeguard
the Danube’s Water resources for the future generation; ensure naturally
balanced waters from free excess nutrients and toxic chemicals and lead to
healthy and sustainable river systems.
The project also follows the EU Strategy for Sustainable Bioeconomy that
focuses on sustainable use of resources, smart growth and low emissions
economy, among other aspects of sustainability. Bioeconomy is oriented at
the creation of public goods, the use of agro-ecological methods, low input
agricultural systems, “social innovations in multi-stakeholder collective practices and joint production of knowledge” [Schmid et al., p.95]. The bioeconomy
approach views farmers not only as “commodity producers but also providers
of quality food and managers of the eco-system” [Schmid et al., 2012, p.95].

Fig. 2. Interconnectedness of the Different Roles and Functions of Agriculture.
Source: IAASTD, Global Summary for Decision Makers (http://www.agassessment-watch.org/)
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PROJECT MANAGEMENT
The project management will be carried out by a coordination team, that will
be responsible for coordination of work among the project partners and implementing institutions-organizations. Coordination team will carry out an
overall supervision and monitoring of the project progress, and will serve as a
link among the project partners/ implementing organizations and the funding
agency.

PROJECT PARTNERS
Joint Research Center (JRC): http://ec.europa.eu/dgs/jrc/
JRC is deeply embedded in the European Research Area and the EU legislative
process. The centre focuses on research in different study areas in, particular,
climate change and rural development. The JRC has developed AGRI4CAST
(Crop Production Forecasts and Climate Change Impact). This system is able
to monitor crop vegetation growth (cereal, oil seed crops, protein crops, sugar
beet, potatoes, pastures, rice) and include the short-term effects of meteorological events on crop productions and to provide yearly yield forecasts on
European crops. One more action is named SUSTAG (Sustainable Agriculture
and Rural Development: the socio-economic dimension) this action focuses
on the institutional, social, economic aspects of farming and rural economies,
particularly in the context of the Common Agricultural and Rural Development
Policy. It concentrates on the two themes: i) Typology of rural areas and indicators of sustainable rural development in the enlarged EU; ii) Modelling of
rural economies and assessment of policy impacts.
The University of Zagreb, Faculty of Agriculture, Department of
Field Crops, Forage and Grassland: http://www.agr.unizg.hr/
Faculty is dedicated to make students competent to become promoters of
development of modern sustainable agriculture according to the needs of
Croatian society and targeted national development. The scientific research
activities are carried out by Faculty departments, at their laboratories and experiment stations, as well as in sites off the faculty compound used for this
purpose. Main research objectives are to enable the transfer of knowledge and
scientific results to the business sector, and to participate in their application.
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The University of Maribor, Faculty of Agriculture and Life
Sciences, Chair of Organic Agriculture, Field Crop, Vegetable
and Ornamental Plants: http://fk.uni-mb.si
The University aims to promote partnerships with businesses, governmental
and non-governmental and other institutions in society to enrich university
teaching, research and creative activity; prepare educated, engaged citizens;
strengthen democratic and ethical values, and civic responsibility; address
critical societal issues; respect ecological and environmental issues; promote
sustainability in development; and contribute to the public good.
Hungarian Academy of Sciences, Centre for Agricultural
Research: http://www.agrar.mta.hu/
Research centre carries out basic and applied research and development in
agricultural sciences. Scientific institutes making up the research centre are
involved in research in the following fields: veterinary science, crop production, plant breeding and agronomy, plant protection, soil science and agricultural chemistry.
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Working Group “Violet”
Refused-Derived Fuel from
Municipal Solid Waste to reduce landfills
(REFREsh DANUBE)

ABSTRACT
The REFREsh Danube project aims to reduce the landfilled amount of municipal solid waste, which is a
source of water and soil pollution, by its use as refuse-derived fuel in the cement industry of Novi Sad
(Serbia). The main actors involved are Lafarge Beočin Cement Factory, Municipality of Novi Sad, JPK
Čistoća (waste-management company) and experts from interdisciplinary fields. The project addresses
societal challenges on climate change, air, water and soil pollution as well as using the municipal solid
waste as an alternative energy source in response to H2020 and Europe 2020 Strategy.
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Background of the problem
The environment is the basis for economy, because the economy depends on
natural resources in order to satisfy the constant growing human needs, but in
order to preserve the environment for future generations we need to develop
mechanisms for protecting the environment without reducing the economic
activity and conducting economic activities without destroying the environment. Then a question arises: How can we use our resources for achieving a
certain economic growth and at the same time contribute to the environmental
conservation? Where is the balance?
Are landfills causing health and environmental problems, or they might be
used as economic resources? It all depends on human awareness and actions. The methane emissions have a negative impact on climate change, the
leachate from landfills contaminate the ground water and soil, but this process
can be decreased by having a more proactive and productive approach in
terms of using the waste in order to produce energy1.
Leachate from municipalities’ landfills represents a potential health risk to
both surrounding ecosystems and human populations. Environmental and human health risks arise from exposure to hazardous substances in groundwater,
surface water, gaseous emissions and dust evolutions as a leakage through
the barriers of new engineered landfills, dispersal from older landfills without
barriers or as a result of ineffective leachate or gas treatment prior discharge.
For older landfills, the implementation of measures to prevent release into
the environment is less well defined, whilst leachate contamination of the environment is less likely from modern landfills as a consequence of engineered
barriers and leachate collection, but the risk still exists. Leachate contains
inorganic and organic elements. Xenobiotic compounds (XOCs) are generally
classified as the hazardous substances occurring in the leachate. These can
be toxic, corrosive, flammable, reactive, carcinogenic, teratogenic, mutagenic
and ecotoxic, among other hazards, and can also be bioaccumulative and/or
persistent.
Chemicals that soak into the earth can pose serious risks to the environment both in terms of soil contamination and water safety. Much of the world’s
water sources come from the ground and the penetration of chemicals into
underground aquifers and surface waters can cause severe toxic effects.

1	Europe`s objective: recycle more waste and send less to landfills, http://www.eea.europa.
eu/articles/europe2019s-objective-recycle-more-waste
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Tab. 1. Xenobiotic compounds found in MSW landfill leachate originating from plastics3.
Compound

Use

chloroethene

plastics and vinly productions

xylenes

plastics, solvents, paints

2-meth/4-methoxyphenol

drug, plastics

benzenetricarboxyl acids

plastic softeners

n-tricosane

plastics and intermediates

styrene

plastics, rubber

diphenylethers

plasticisers

aldehydes

plastics, solvents

phthalates

plastics

aromatic sulphonates

detergents, plasticisers, azo dyes

sulphones and sulphonamides

plasticiser and intermediates

phosphonates

plasticiser, solvent, antifoaming agents

Links with ICPDR and Horizon 2020 challenges and priorities
The European Environment Agency (EEA) in 2010 has reported that Municipal
Solid Waste2 was 524 kg per capita on average in 2008 in EU-27. The increase
on number of households and growth in household consumption had a significant impact on growth in waste volumes. Most of the waste is deposited in
landfills which in many Eastern European Countries have become a serious
ecological problem.
In 1994 at the Convention on Cooperation for the Protection and Sustainable use of the Danube River (Danube River Protection Convention), which
was ratified in 1994, one of the main objectives mentioned was the conservation, improvement and rational use of surface waters and groundwater3 which
International Commission for the Protection of the Danube River (ICPDR) will
implement. Also, the same document stated to use the “best available techniques” in order to have a lower impact on the environment and ensure the
sustainable development of the Danube River Basin.
2	According to the OECD/ Eurostat questionnaire on waste, the municipal waste includes
household and similar wastes (commerce and trading, small businesses, office buildings and
institutions), such as bulky waste, garden waste, and market cleansing waste.
3 https://www.icpdr.org/main/icpdr/danube-river-protection-convention.
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European Union gives a special attention on waste policies and analysis
from legislation and guidance on waste treatment options, e.g. landfilling (1),
to waste incineration (2;3); from framework legislation and strategies, e.g. the
Thematic Strategy on the Prevention and Recycling of Waste (4) to the Waste
Framework Directive (5). There are also broader policies, such as the 7th Environmental Action Program (6) and the Resource Efficiency Roadmap (7) under
the Europe 2020 Strategyi.
According to the first report output of a joint pilot project on improving the
implementation of waste policies, in 2011, 40% of treated municipal waste was
recycled or composted, up from 27% in 2001. Nevertheless, the majority of
countries of Danube River Basin, and especially the countries of South East
Europe (Bosnia Herzegovina, Serbia, Croatia, Bulgaria and Romania) still landfilled more than 90% of their municipality solid wastes.
Those countries need to achieve the EU targets on diverting waste from
landfill by making an extraordinary effort in order to achieve the target of 50%
recycling by 2020. In addition, municipal waste is primarily a public sector responsibility and the current economic situation in many EU Member States
demands an added focus on how to achieve policy goals most cost-effectively.
Measures as landfill bans on biodegradable waste or non pre-treated municipal waste, mandatory separate collection of municipal waste fractions, economic instruments such as landfill and incineration taxes, and waste collection fees that give incentives to recycling, new methods as Refuse-derived
fuel (RDF) can play an important role in incentivizing a shift up the waste hierarchy (Figure 1).

Fig. 1. The EU Waste Hirearchy
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In general, countries using a broad range of instruments have a higher municipal waste recycling rate than countries using very few or no instruments.
The analysis in this project proposal aims to improve understanding of the dynamics of moving towards better municipal waste management, by new methodologies, as plastics from householders can be fuel produced by shredding
and dehydrating solid waste (MSW) with a Waste converter technology.

Status quo
The general state of waste management in Serbia is inadequate, and it poses
public health and environmental hazards. Uncontained and untreated leachate
from waste dumps contaminates aquifers and surface waters (Italian Ministry
for the Environment, Land and Sea, 2007). According to Eurostat (News Release,
Municipal Waste, 33/2013 – 4 March 20134), Serbia has 0% re-use of municipal
waste, which is only landfilled. From the Danube River Basin, Germany and
Austria are using the MSW through incineration, recycling and composting.
The dump site of Novi Sad is situated at the north-west side of the settlement and has been operational since the 1963. Over 1,2 Mt of waste has been
disposed at the site so far. The dump site receives all collected Municipal Solid
Waste (MSW) of the city of Novi Sad and the surrounding settlements, with a
population of approximately 300.000 inhabitants. The amount of MSW carried
into the dump site is estimated at 300 t/day. A separation line for secondary
raw materials such as plastic, glass, metal and paper was established at the
site in 2002, in order to decrease the amount of waste for final disposal and to
extend the lifetime of the dump site. The separation residue with high organic
content is balled and afterwards disposed at the landfill. Before the separation line was constructed, all collected waste was directly spread out over the
landfill, but after the construction, only 30% of total collected waste is directly
spread (Italian Ministry for the Environment, Land and Sea 2007)5.
These MSW from Novi Sad can be used in the nearby cement factory (Lafarge Beočinska fabrika cementa), which is only 20 km away from the landfill
and connected with fairly good transportation routes.

4 https://www.icpdr.org/main/icpdr/danube-river-protection-convention.
5 “Assessment of the projects’ potential in the fields of renewable energy sources, energy
efficiency and forestry management, in the framework of clean development mechanism foreseen by the Kyoto protocol in the republic of Serbia” Italian Ministry for the Environment, Land
and Sea. Department for Environmental Research and Development 2007.
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Fig. 2. Study area within DRB

Objectives of the project
General objective
To reduce water, soil and air pollution in the area of Novi Sad.
Specific objective
The general objective of the REFREsh Danube project is to reduce the landfilled amount of municipal solid waste, which is a source of water and soil pollution, by its use as refuse-derived fuel in the cement industry.
The municipality of Novi Sad (Serbia) was chosen for several reasons:
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– proximity of the cement industry and landfill (20 km apart),
– municipality is large enough to generate the sufficient amount of RDF required by the cement industry,
– old landfill which does not meet the criteria set by EU,
– 0% re-use of municipal solid waste in Serbia,
– existing technology at the local cement factory for the use of alternative
fuels, such as RDF.

Solutions of the problem
A solution for a better use of the MSW can be as Refuse-Derived Fuel in cement factories. The burning process in the kiln creates favorable conditions
for the use of Refuse-Derived Fuel including high temperature, alkaline environment, oxidizing atmosphere, large heat-exchange surface, good mixture of
gases and products, and sufficient time for the disposal of hazardous wastes.
The use of alternative fuels will help reduce the costs of cement production. The average energy demand for the production of 1 ton of cement is about
3.3 GJ, which corresponds to 120 kg of coal with a calorific value of 27.5 MJ
per kg. Energy costs account for almost 30-40% of the total costs of cement
production6. The substitution of fossil fuels with alternative fuels will help reduce energy costs, providing a competitive edge for a cement plant using this
source of energy.
Furthermore, thanks to waste management, less waste will have to be
dumped or burnt. The use of waste-derived fuel in the process of clinker production has certain advantages, such as: waste treatment does not require
any additional source of heat; there is no increase in discharges to the atmosphere; it is much cheaper to adapt a cement kiln to waste incineration than
build a new one; it is in accordance with the EU Directive 92/C130/01 concerning hazardous waste incineration.
The building materials sector is the third-largest CO2 emitting industrial
sector worldwide. The cement factor represents 5% of the total anthropogenic
CO2 emissions. Because of the importance of the cement industry, it is important to evaluate and develop improvement options for reducing carbon dioxide
emissions and to maintain an efficient production at the same time. During
cement production process, around 0.92 t of CO2 is released for each ton of
clinker produced.
6

http://climatetechwiki.org/technology/energy-saving-cement.
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Alternative fuels can be used to reduce the cost of product and lower CO2
emission. CO2 emission values for the different fuels used in cement production are presented in Table 2. RDF releases less CO2 than coal for the same
energy production. Refuse-derived fuel (RDF) is produced by shredding and
dehydrating solid waste. It consists largely of combustible components of municipal waste such as plastics and biodegradable waste. The waste material
is screened to remove the recyclable fraction (e.g. metals), the inert fractions
(e.g. glass) and separate the fine wet putrescible fraction (e.g. food and garden waste) containing high moisture and high ash material before being pulverized. The wet organic materials can then undergo further treatment such
as composting or anaerobic digestion, and can be used as a soil conditioner
for landfill restoration work or be landfilled. In some cases, the putrescible
fraction is kept in place to enable the mass of material to be dried through
biological treatment (the process of ‘dry stabilization’).
In order to efficiently implement the use of RFD in the Municipality of Novi
Sad, several specific actors have to be involved and develop a collaboration.
This crucial actors are the local waste management and collection company
– JKP Čistoća, the Municipality of Novi Sad, since they are the owner and
decision maker for waste management in the region, and the cement factory
Lafarge BFC as the user of RDF within this area.
Lafarge Beočin Cement Factory (Lafarge BFC)
The Lafarge BFC started using RDF in 2008, so it already has all the necessary
infrastructure and technology for its stocking and appropriate co-combustion.
Its maximum capacity is of 24,000 t/year of RDF co-combustion which substitutes for 25% of the necessary fossil fuel. The RDF can be obtained from the
MSW coming from Novi Sad and its neighbouring municipalities. Lafarge Company can have an impact on local ecosystems. It has been working in partnership with WWF International since 2000 to protect and promote biodiversity at
its sites. The Group aims to implement Biodiversity Management Plans in all its
quarries and cement plants by 2020. Lafarge has made significant progress in
reducing its CO2 emissions, thanks to improvements in kiln energy efficiency,
the increasing use of non-fossil fuels and the development of new lower-carbon cement solutions. It achieved +69% in cement production since 1990, yet
only +27% in net CO2 emissions.
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Tab. 2. Net CO2 emission factor of different fuels

Municipality of Novi Sad (Grad Novi Sad)
Novi Sad is the second largest city in Serbia, and it is the administrative seat
and capital of Autonomous Province of Vojvodina. According to the latest census (2011), the wider administrative area of the city has a population of 341,625
inhabitants. It was founded in 1694, and is located on the banks of the Danube
river. The total land area of the city is 699 km2, while the urban area is 130 km2.
Towns and villages in adjacent municipalities of Sremski Karlovci, Temerin and
Beočin, share the same public transportation and are economically connected
with Novi Sad. Today it is an industrial, financial and cultural centre of the region. The mayor of Novi Sad is Miloš Vučević, and the current Member of the
City Council in charge of urban planning, housing and environmental protection in Novi Sad is Nemanja Starović.
Public waste-management company (JKP Čistoća)
Public company JKP Čistoća was founded in 1954 and it was controlled by
the Municipality of Novi Sad, which continues to this day. Its actions included
cleaning and washing of the streets, removing household trash, catching stray
dogs etc.
By using the MSW of Novi Sad, along with the reduction of the amount of
waste going to the landfill, the RDF won’t need to be transported for long distances and the whole process can be kept local by reducing significantly the
transportation costs. This project can help the municipality to reach the target
of 50% recycling by 2020 established by EU, create new employment opportunities and boost the economy of the area.
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Role of natural heritage and sustainable development
of the DRB
In the Danube River Basin District Management Plan (2009) is underlined that
many urban agglomerations in the region continue to discharge the municipal
solid waste into the Danube River Basin. Landfills in the Danube river basin
(DRB) present great risk as source point of pollution, since it is very likely to
have leaching of toxic chemicals into surface water or ground water7.
These waters are all tributaries of the Danube River and therefore can be in
direct contact with it within time. Decreasing the possibility of leachate formation due to the removal of hazardous waste from landfills in the DRB can bring
an important contribution to maintaining or even lowering the water pollution
in the DRB and therefore preserving the natural heritage that the Danube river
and its tributaries represent.
The long term effects of significant waste reduction could be reflected in
lower toxicity of landfill leachate and lower pollution of soil and water around
the landfill. However, the immediate effect of significant waste reduction would
be reflected in lowering of CO2 production by Lafarge BFC due to usage of RDF.
WP 1 – PROJECT MANAGEMENT

1.1. Organisation Structure
The underlying philosophy of the REFREsh DANUBE project needs a management coordination scheme involving both vertical (Thematic Task, TT) co-ordination as well as integrative horizontal approach co-ordination, giving rise to
certain sub-activities are inter-dependent.
1.2. Project Monitoring and Control
Project Monitoring and Control will be undertaken by a representative group
of the key members form 2-3 partners. All Project Management tasks and
appointed Project Management Group (PMG) shall be supported by a variety
of management tools described below and additional tools set up at the kickoff meeting. The Project Management Group will monitor all costs/ activities/
results.

7

Chapter 2, Danube River Basin District Management Plan (2009)
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The Project Manager
The Coordinator shall appoint a Project Manager who will serve the Project
Management Group. S/ he shall assume day-to-day responsibility for the monitoring of the project with respect to milestones, deliverables, resources used
and technical tasks.

The Project Administrator
The Coordinator shall appoint a Project Administrator to assist the Project
Manager. They will act as link between the Project Management and the Project Coordination functions within the project.
The Project PR Manager
The Project Participants shall appoint a Project PR Manager who shall represent the project at external meetings and further the dissemination activities
of the project, along with other members of PMG. The PR manager will also
ensure the dissemination activities are implemented within the established
timeframe and the results are exploited as agreed.
1.3. Management Tools
Project Web Site Communications Tool
The Coordinator will establish and manage a web-based Communications
System and Administrative Tool as a subsidiary project management activity.
This incorporates the development of a project web-based Communications
Tool Box which will enable all Project Documentation to be deposited electronically for fast retrieval. The Tool Box will also contain Project and Work
Packages progress to facilitate communication.
1.4. Project Reports
Within the process for report production, sufficient time and effort will be allocated to the requirement of proper report review. The project envisages producing a variety of reports:
Regular 6 monthly management reports, annual reports (scientific and technical), interim assessment – consolidated administrative and technical documentation, proceedings from workshops, final report.
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WP2 – LEARNING FROM BEST PRACTICE

2.1. Collecting the knowledge from best practice
The implementation of the REFREsh Danube project in Novi Sad municipality
relays on the existing technologies that are being used in developed countries
present in the DRB. Several studies already reported on RDF use in different
industries (Turkey, Germany, Austria) and therefore they will be invited to participate as consultants in order to obtain the “know how” of the best practice
(BT) already implemented in other countries and on the EU level.
Meetings and field trips with scientists from several countries (Austria, Germany, Turkey) will be arranged in order to transfer their knowledge about the
use of RDF to the partners of REFREsh Danube project:
–	Oschatz – Plants for Energy and Environment from Germany, which provides infrastructure for RDF usage,
–	Eurorec srl., Udine, Italy – company who organizes and manages household waste separation
–	Salonit Anhovo cement factory, Anhovo, Slovenia – usage of RDF and
knowledge on technology,
–	Thermo Team, Austria and Italy – production of RDF from MSW.
Different authorities, such as environmental agencies and local communities
will be involved in order to present to the local public the process of incineration in cement factories and its positive impact on the environment through
existing examples:
–	Municipality of Trbovlje, Slovenia – vicinity of Lafarge cement production
with 	RDF,
–	A.P.A.T. (Agenzia per la Protezione dell’Ambiente e per i servizi Tecnici) –
Italian environmental agency who deals with licensing for the use of RDF.
2.2. Adapting of the best practice
Since not all the factories use the same technologies, thorough analyses will
be done to evaluate the necessary adaptations of the BT for this specific case.
Strong relationship and collaboration between cement industry Lafarge BFC,
Municipality of Novi Sad (Grad Novi Sad) and public waste management company (JKP Čistoća) will be developed and coordinated.

The technical report of the best practices regarding RDF within REFREsh Danube project will be presented and could serve as knowledge
transfer for other countries and industries that would like to implement
the REFREsh Danube in their case.
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WP3 – BUILDING THE INFRASTRUCTURE AND NETWORKING

3.1. Networking between main actors
In order to achieve better communication and understating of the problems
and interests of each partner, the efficient communication network will be
developed. Weekly meetings regarding technical issues will be performed as
well as video conferences with remote experts.
3.2. Purchase of the required specific equipment
Specific bins for household waste separation will be purchased and installed
within the municipality. Moreover, the mechanisms for stealing prevention of
the profitable waste will be taken into consideration by installing underground
locked bins. In addition, transport means for waste transportation to the RDF
producing facility will be purchased.
3.3. Realization of the RDF producing facility
The realization of the RDF producing facility will be based on the economic and
logistic assessment of costs. Therefore, the specific location (or locations) will
be determined after producing the study.

Fig. 3. Partners networking within project
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WP4 – ENVIRONMENTAL MONITORING

4.1. Monitoring of water, soil and air
Water, soil and air samples will be collected around the area of the landfill, the
cement factory and Novi Sad, also biomonitoring of the nearby water courses
and air biomonitoring will be performed by mossbags and lichen samples for
the evaluation of the current state of the environment and will be repeated
every two years for the next 10 years to monitor the changes. The presence
of toxic compounds that come from landfill lechate will be measured (Table 1),
POPs (Persistent Organic Pollutants) and VOCs (Volatile Organic Compounds)
and heavy metals that can be generated and dispersed in the environment
from inappropriate incineration of RDF and Standard Operation Protocols.
Water, soil and air samples will be collected and analysed by the Laboratory
for Environmental Sciences of the University of Nova Gorica, while the biomonitoring studies will be performed by the Department of Life Sciences of the
University of Trieste.

WP 5 – ECONOMIC AND LOGISTIC ASSESMENT

5.1. Economic assessment
The REFREsh DANUBE project will envisage a Cost-Benefit Analysis and the
calculus of energy efficiency developing economic indicators to measure the
economic impact of the Refuse-Derived Fuel and the Energy Return on Investment in order to assess the economic efficiency of this alternative fuel. The results shall be used to argue the high efficiency of RDF (for cement factory, the
municipality and other stakeholders) – if the results will be above the efficiency of other fossil fuels, but if the results will be lower, then to create scenarios
to assess the environment impact for the future and remedial economic cost.
5.2. Logistic assessment
The added value of the project refers to economic assessment based also on
technical parameters delivered by the cement factory regarding the energy
power of RDF and calculating the benefits compared also to the technical parameters of other fossil fuel by using mathematical simulations and software
for analysing the feasibility of the RFD.
The appropriate placement of the stocking facility will be assessed considering the distance from the landfill and the cement factory. Also, the logistic
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analysis shall consider the dead times when the MSW is not being collected
(for example during the holidays). The cost minimization is the primary management goal. In this project 2-3 logistic models will be applied in order to
assess which one is the best.

WP 6 – KNOWLEDGE TRANSFER AND DISSEMINATION

6.1. Knowledge transfer – target groups: EXPERTS
‘Knowledge transfer’ is an important aspect of the project, since it involves the
distribution of knowledge and ensuring its availability for future users in the
Danube river basin. The technical aspects of knowledge transfer in this project will include explicit knowledge about the technical standards and all other
steps in the process in a clearly written procedure. The experts will offer their
knowledge to other countries and communities who will decide to use RDF.
Apart from sharing the technical standards, it is important to recognize the
tacit knowledge that exists within the good practice example(s) and we will try
to disseminate these forms of knowledge as well. Knowledge transfer in this
project will be achieved through publication of research outputs, and through
different professional events and networking. This project will also provide
domain-specific expert advice and training of external clients.

6.2. Dissemination – target group: GENERAL PUBLIC
In order for the project to succeed on a larger scale, it is important to disseminate the accumulated knowledge to other countries and regions as a good practice example. It is important to reiterate that the information produced by the
project will be used and disseminated beyond its lifespan. This information will
be disseminated through a final report to the European Commission and other
stakeholders, scientific events, research papers, leaflets, published manual.
Perhaps the most important resource for knowledge transfer concerning our
project would be a manual that covers the technical and other aspects of the
project. In this way, other factories could easily use and implement good practice examples generated by this project. In addition, leaflets will be produced
that inform the general public about the most important aspects of the project in
a simple and clear manner. Of course, the reports and scientific events/papers
would also be an important contribution to dissemination of knowledge towards
the scientific (and indirectly laymen) community. This information will have
management relevance for at least five years beyond the project’s closure.
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Conclusions
This project would promote international cooperation among researchers from
diverse fields, including social sciences and humanities, in an interdisciplinary
context. Chemists, biologists, environmental experts, engineers and economists will be involved. The project will implement a transdisciplinary approach
through the involvement of non-scientists as well: representatives from the
cement industry, the municipality, the national and international institutions
on Energy, Environment etc. The project will use the synergies of partnership
of the public and private sectors, in order to provide an acceleration of technology development necessary to meet the EU policies regarding the clime
changes and energy policy goals for 2020.
The REFREsh DANUBE will address societal challenges on climate action, environment, resource efficiency and raw materials, as mentioned in the
H2020 guidelines, Work Program 2014-2015. It is directly related to managing
waste as a resource, and to the organizational, management and behavioral
changes in the businesses. It is important to underline that the project involves
a SMEs (JKP Čistoća – municipal waste management company) which will
contribute to the project’s results as well as benefit from the achieved knowledge and expertise.
This project will contribute to the creation of new jobs in Novi Sad area by
employing people in the project management and in the different steps of the
process from collection of plastic to its transformation in RDF. This aspect is
in full compliance with EU waste policy and could create an additional 400.000
jobs within the EU – as Serbia started the negotiations with EU this year in
January. The project will raise societal awareness concerning the efficient
use of the environmental resources and the use of municipal solid waste as an
alternative energy resource by its separation and transformation in RDF.
The results of the REFREsh DANUBE project are in line with the Europe
2020 Resource-efficient Europe Flagship – in particular with its milestone that
by the year 2020 waste will be managed as a resource – the Eco-innovation
Action Plan, the Communication Innovating for sustainable growth: the Raw
Material Initiative strategy.
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Logical framework

Intervention

Objectively Verifiable
Indicators

Sources and Means
of Verification

Assumptions

Overall Objective/Goal
To reduce air, soil and water
pollution in Novi Sad area

Environmental monitoring of air, Periodical technical reports
soil and water

Specific Objective/Purpose
to reduce the landfilled amount
of municipal solid waste, which
is a source of water and soil
pollution, by its use as refusederived fuel in the cement
industry

1.The daily amount of plastic
transformed in RDF which does
not go in the landfill

Reports

2. The reduction of the
production of CO2 by cocombustion of fossil fuels
with RDF

1. Collection and separation
of waste (plastics) by the
community is at a low level
of awareness
2.The Serbian legislation
framework based on EU
standards for meeting
international obligations

Expected results/ Output
1. Sharing good practices from
expert to expert

1. Improvement of
implementation plan

2. Building the infrastructure for
transforming the plastic to RDF

2. Realization of the
infrastructure and equipment

3. Environmental monitoring of
air, soil and water

3. Assessment of the quality of
air, soil and water

1. Implementation Plan
2. Progress reports

4. The cost and benefit
4. Assessment of the efficiency
assessment of the economic and of co-combustion of RDF
energetic efficiency of RDF
compared to fossil fuels alone
5. Logistic assessment of where
to set up the storage facility
(or to build more than one),
the transport path, how many
transportation equipment to be
bought etc.

5.Assessment of the
logistic efficiency of project
implementation

3. Environmental
monitoring sheets
4. Report

1.Economics of waste
management becomes more
and more complicated
2. A series of environmental
laws in line with EU regulations
for waste and wastewater
disposal was passed in 2011
in Serbia

5. Report
6. The existing manual

3. There is a gap present in the
existing Waste Management
Plans in nations as Serbia,
Bulgaria, and Romania
4. Increasing of the disposal
costs, waste transports

6. A technical manual

6. A model on how to implement
RDF use in other regions (with
particular criteria for the
necessary conditions)
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5. The diversified nation’s
legislation frameworks are a
high challenge for the project
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Activities (and process)
1. Site visits and workshops
in order to learn good practices
from other countries which have
implemented the use of RDF
in the cement industry

1. No. of site visits and
workshops

2. To build the necessary
infrastructure for RDF,
including storage facility and
transportation equipment (for
collecting, storage, preparation,
shredding and transportation
from storage facility to cement
factory)

3. Assessment on the quality
of air, soil and water

3. Environmental monitoring
of air, soil and water

1. Reports, photos etc.
2. Purchase documents

2. No. of built facilities,
equipment etc.

3. Environmental
monitoring reports
4. Project Report

4. Assessment on the economic 5. Technical Reports
efficiency of RDF compared to
fossil fuel
6. The existing manual
5.Assessment of the
logistic efficiency of project
implementation

7. Samples, minutes,
attendance lists, photos,
reports etc.

1. Communication problems,
the countries involved al speak
different languages. Translation
of the manuals in the languages
of the involved countries
2. Co-management Boards and
Agencies and all stakeholders
3. High costs of Environmental
Impact Assessment (EIA), as
a process of evaluating the
environmental impacts of the
proposed project.

6. A technical manual
4. Cost and benefit assessment
5. Logistical efficiency
assessment
6. Knowledge transfer to other
urban areas in Serbia and other
countries which are not yet
using RDF

7. No. of press conferences,
no. of workshops, no. of
attendances in other local,
national and international
events, no. of leaflets,
brochures etc.

7. Dissemination process at
local, national and international
level
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ABSTRACT
The proposed international project aims at developing a solid data body on environmental values of young
people and their possible connection to the environmental history of their region. During the project not
only the methodology of measuring the environmental values will be adjusted and tested and the values
measured, but also a policy material with research summary and recommendations on how to work with
the results on the policy level will be developed. This material will be further communicated on the relevant policy level in the context of the involved countries (Czech Republic, Albania, Bulgaria, Slovenia,
Serbia), located in the Danube river basin.
We argue that the environmental values of young people can be worked upon when designing the educational, employment and environmental policies on both national and international level. Similar research
and policy action can be found in western countries, however no comparable activities are currently
performed in Central and Eastern Europe.

KEYWORDS
Environmental values
Youth
Eastern and Central Europe
Sustainable development
Natural heritage
Interdisciplinarity
Regional methodology and data exchange
Science-policy interface

AUTHORS
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INTRODUCTION
Through this project we want to understand how and to what extent does the
youth of five Eastern and Central European countries value the natural heritage of their region. Many Western countries including USA, Germany, Austria
have surveyed their citizens attitudes to environment state and changes with
the general aim to work upon the results on the policy level. We adress the
individual value system (i.e. set of ethical values) towards nature and gain a
better understanding of about how these might bolster or hamper the implementation of policies targeting the environmental change through education,
employment or resource use. In particular the project adresses the environmental values of youth (people from 15 to 24 years old according to the definition of UNESCO) as this social group is seen as an important driving force in
the future transition to sustainable development.
Measuring environmental values (the value ascribed to various structures
and processes in nature, the level of connectedness and identification people
feel with the natural environment they live) is a standing scientific challenge in
itself, to which solution this projects tries to contribute by adjusting and testing
the measurement methodology. As culture is an essential part of attitutedes
towards the environment, since cultures instill people with values, especially
through socialization and education, further the variation found in values will
be interpreted in the light of environmental historic background characterized
by a group of socio-economic variables. A standing presumption that citizens of
Central and Eastern European countries are facing more pressing concerns including low standard of living, unemployment or health care, while the environmental issues might have been undervalued as well as a hypothesis about the
possible transition to the post-materialistic society in this region will be tested.
The project also concentrates on the problem of undeveloped sciencepolicy interface providing a ways for transfer of the found knowledge to the
policy makers. During the project the research results will be summarized in a
form, which could be understood on the policy makers level, accompanyed by
recommendations how and in which context can the knowledge about environmetnal values of youth be used and what for. Such material will than be translated to languages of the project countries and communicated to policy makers
on both the international and national level through a series of workshop.
We argue that the environmental and educational institutions, relevant
ministries and NGOs which are actively engaged in the transition to sustainable development of the region may benefit from better knowledge about
possible risks and opportunities arising from environmental values of public,
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whom they adress and use such knowledge to improve the educational-environmental standards and procedures employed.

THE LINKS TO ICPRS AND HORIZON 2020 CHALLENGES
The research project addresses the Horizon 2020 working program “Europe in
a Changing World- Inclusive, Innovative and Reflective Societies” and at the
same time refers to the topics of ICPRD (The International Commission for the
Protection of the Danube River) initiative.
While the ICPRD concentrates on the achieving the sustainable development in Danube region, the H2020 working program in question concentrates
on developing and implementing new ideas, strategies and governance structures which would among other achieve a greater participation of the young
generation in an innovative, inclusive and sustainable Europe development.
The specific call addressed is YOUNG-4-2015: The young as a driver of social
change. The research done with support of this particular call is expected to
provide important insights into the young people perspectives of socio-ecological transition of Europe. It should enhance the knowledge about young
adults in Europe, their values, norms, expectations needs and political ambitions. The research should further contribute to public policies designed to
meet the challenge of transition into a more sustainable economic, political
and social model that would at the same time respond to the needs and expectations of young people. At the same time it should identify the areas where
education could play a role in shaping attitudes of young people towards the
necessary evolution of our lifestyles.
The projects concentrates on how the environemntal values of the younger generation across the part of Danube river basin can be worked upon by
education, environmental and social policy makers in order to safeguard the
natural resources for the future generation while taking into consideration the
concerns and motivations of its citizens. Today´s youth will become ultimately the decision-makers of the future.The research project focuses on ways
how to measures the environmental values and besides the actual survey of
these values and their link to environmental histories and socio-economic
and cultural factors the project also focuses on communicating of the findings to relevant policy makers. We argue that the environmental, educational
and social institutions operating in the public and non-governmental sphere of
governance may benefit from the developed tool when adressing the younger
generation in search for the ways to harmonize economic, social and environmental needs.
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STATE OF THE ART
Next chapters will provide the reader with the background concerning the
environmental values measurement, the history of their use on policy level as
well as the project geographical context of these values.

Environmental values
Values are trans-situational goals that serve as guiding principles in the life
of a person. They indicate degree of importance given to other people, things,
processes, concepts and actions or in general of the various aspects of the
environment a person interacts with. There are many classifications regarding
their nature, origin, durability and changeability. Science has demonstrated
that values influence people’s actions (Kluckhohn 1951; Rokeach 1973) at least
to some degree.
The place a natural environment has in the value system of a person is conceptualised in several different ways. One conceptualisation focuses on the
so called nature connectedness – the extent that an individual includes nature
as part of his identity. We argue, that if we could make nature a part of youth’s
identity it would be easier to develop positive values and attitudes towards nature. Nature connectedness has three main components: cognitive (it refers to
how integrated one feels with nature, i.e. connectedness), affective (it refers
to the individual’s sense of care for nature, i.e. caring) and behavioral (it refers
to the individual’s commitment to protect the natural environment, i.e. commitment) component (Schultz 2002). The basic premise is simple – if an individual
feels connected to nature he or she may be more inclined to care about nature.
This relationship with nature or natural environment can also be understood
through the concept of biophilia hypothesis which states that humans have a
desire to be near nature (Wilson 1984). Also, the field of ecopsychology can be
useful because it explores how we develop emotional bonds with nature (e.g.
Fisher 2002) as can be environmental psychology.
Also, it is important to mention contingent valuation which refers to a
method used to estimate the value of something to a person by asking a hypothetical question about its value. In that sense contingent value method can
be used to measure the „nonuse“ values of natural resources, and the harm
to these resources, for purpose of public decision making and the assessment
of liability. The nonuse values of natural resources include the worth of these
resources to future generations, as well as the utility of the mere existence
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of the resources to individuals (even if they never see or experience the resources in any immediate way).
Environmental psychologists also usually make a distinction between egoistic, altruistic and biospheric values. Egoistic values are endorsed by people
who almost always consider costs and benefits for them personally. Biospheric values reflect a concern for the quality of nature and environment for its
own sake while altruistic reflect a concern with the welfare of other human
beings – these kinds of values are likely to promote pro-environmental behavior, although sometimes they may come into conflict.
We need to take into account so called value-action gap which occurs
when the values or attitudes of an individual do not correlate to actions. This
problem is important in the field of environmental geography because there
often exists a gap between the high value people place on the natural environment and the relatively low level of action taken by individuals to tackle with
environmental problems. Overcoming this gap is important for environmental
policies because we are trying to modify behavior towards the environment
(Kollmus and Agyeman 2002).
Maybe the most effective means to bridge the value-action gap is to translate environmental concern into pro-environmental behavior and that can be
achieved through dissemination of information. That is why many environmental policies are based on information deficit model – it is assumed that knowledge on certain important issues will lead people to act in order to meet policy
objectives (Blake 1999).

Environmental values worked upon on the policy level
The following chapter summarizes various eixsting broad surveys focused on
the environemntal values and behaviors. Most of these have been done in the
Western countries yet can serve as an example both in the way they were
performed, the results and their policy adjustment purpose.
According to a Euro-Barometer survey published by the University in
Luneburg in Germany which inquired young people aged between 15-24 years
and measured environmental attitudes/preferences, the subject groups figured out reducing energy consumption (70%) as the most crucial point with
regard to sustainability development. Another 47% of the sample regards
waste separation also as a priority in their daily-life. Only one of four of them
opts for political participation in environmental-friendly issues and consent
to act in resolving topics related to sustainable development. 22, 5% of those
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polled comprehend Sustainable Development as a minor problem in the policy
attitude-agenda1.
Upon questioning of the German Federal Government polled among 1071
adolescents in 2011, more than 60% pointed out that there is a lack of educational training within the school system. The authors of the survey draw the
conclusion that young people without any environmental background in their
childhood and youth are less engaged and motivated to take part in environmental-related decision making processes and do not consider sustainable
development and national heritage as a value. One out of three of the surveyed
adolescents were unable to get on with the term “sustainable development”2.
The study “Youth-Values-Future” published by the federal state Baden-Wurttemberg in 2004 (conducted questionnaires) includes among other things that
sustainable development and environment have been rated low as a set of
preferences expressed by the interviewed person.
The research study (in-depth interviews) conducted by the HAW3 widens
the horizon of how sustainable development, environment/climate protection
is perceived among young people in eight European magapolises by providing
interesting data and graphs4. Young people in Warsaw, Zurich and Hamburg
ranked high the prospect nuclear power phase-out (53-60%), adolescents in
Barcelona (97%), Trondheim, Zurich and Brussels (90%), Warsaw (85%), Paris
(83%), Hamburg (81%), Vienna (61%) consider “environment/climate protection” and “sustainable development” as vitally important values for them5. The
support for renewable energy is widely recognized as important issue for a
significant part of the young people: 96% in Trondheim, 92% in Hamburg and
Zurich, 85% in Barcelona, 84% in Brussels and Warsaw, 73% in Paris, and 56%
in Vienna. As a preference of great significance for their future young people
across the EU cite as an example environmental-friendly short-distance traffic (82% from those polled), eco-cars (75%), garbage disposal and recycling
(81%), dissipating excess energy (76%).
Another important study which deals with environmental values had been
conducted in the US in 2006 and covered 1,506 completed questionnaires (40%
response rate)6. Key findings of the US survey (as applicable to our research)
1 http://www.focus.de/immobilien/wohnen/umwelt-nachhaltigkeit-und-umweltschutzwichtig-fuer-jugendliche_aid_837200.html.
2 http://www.bwstiftung.de/uploads/tx_ffbwspub/jugend_werte_zukunft.pdf.
3 Hochschule für angewandte Wissenschaften, Hamburg.
4 http://www.spiegel.de/fotostrecke/umwelt-umfrage-was-die-staedte-gruener-machtfotostrecke-76253 16.html.
5 The total result accounts for 85% approval within the eight European cities (for the above
mentioned topics as hugely important for the participants).
6 http://ecoamerica.typepad.com/blog/files/ecoamerica_aevs_report.pdf.
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could be aggregated in the following way: environmental responsibility has
become more personal, American`s environmental concerns are as European
divergent and polarized, indifference towards environment and sustainable
development should not be underestimated as factor among some groups
in the US.
The conclusion of all these polls pronounces distinctly that youth in Europe
envisions itself as vulnerable to environmental risk.

Socio-economic context
We assume that environmental values might differ across the project countries,
because of their different cultural and socio-economic context. To achieve
this, it is important to pinpoint the relevant socio-economical and cultural factors that affect the environmental values. The idea behind this is that socio
economic heterogeneity carry different message that need to be considered
during policy design for natural heritage protection. The countries’ different
socio geographic situation constitutes the concrete focal point where natural
forces, social relations and human meanings overlap and influence their way
of thinking and shape environmental values. Past research has shown that
certain social and demographic variables tend to have a positive influence on
environmentalism.
Nevertheless, the situation in the various countries of the region differs
considerably. From the observations of the Table of GDP per capita we realize
that Slovenia and Czech Republic are quite distant from the other countries
taken into consideration. They have a distinct higher GDP per capita, they are
more developed and have better standards of living, while Albania, Serbia and
Bulgaria have lower GDP per capita.
Table of GDP per capita*

2009

2010

2011

2012

Albania

3,846

3,764

4,109

4,000

Bulgaria

6,403

6,335

7,287

6,978

18,806

18,867

20,580

18,683

5,498

5,073

5,964

5,190

24,051

22,898

24,478

22,000

Czech Republic
Serbia
Slovenia
*

The World Bank – Working for a World Free of Poverty 2012
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Generally, research has found that higher income levels are associated with
higher levels of environmentalism. Herrera argues that people of higher income levels are more accustomed to living in healthy environments (Herrera,
1992). Hence, they have beliefs that support environmental protection. Even
this correlation might not be so straightforward, it might be attributed to the
higher educational rates that generally wealthier people achieve (McMillan
et al., 1997). Several studies have found that higher levels of education have
a positive effect on environmentalism since education exposes a person to a
broad range of ideas and beliefs and, thus, encourages a more liberal-minded
perspective. The place of residence is also important in the influence it has in
the environmental attitudes. According to the studies residence in an urban
area is generally associated with greater environmentalism.
The countries included in the project (Albania, Bulgaria, Czech Republic,
Serbia, Slovenia) were confronted with a historical development after WWII,
which resulted in a not too different, yet country-specific economic, political
and social situation and environmental problems. With a general trend to tackle these problems in a more holistic level, from local to global, the solutions
require international perspective. In accordance of current theoretical landscape-ecology, planning data and theory the natural protection perspective
concentrates on natural functional units like Danube region. These countries
have important natural resources and rich biodiversity, which contain rich potential economic benefits for the region and they need effective environment
protection policies in order to respect the pillars of sustainable development.
The cooperation of this region’s countries is thus of vital importance for solutions of these problems.
Post-socialistic countries have a shorter tradition and experience in balancing the everlasting expansion of material needs of their inhabitants on one
hand and the respect for the natural heritage (environmental ethic) on the
other hand, like the modern Western, more developed societies. This is demonstrated, for example, in the environmental protection history of these countries. While the start of environmental movement in North America is dated to
19th century in the area of our project the development of environmental activism was inhibited (or ruptured) by the state control of citizens political activities and only started after the change of the regime. The longer environmental
movement tradition results also in a greater amount of monitoring and analysis
of the relationship between the environmental status, environmental activism,
environmental values and behavior in the Western countries. The production
and analysis of such data are crucial for bolstering the environmental protection and there is the lack of comparable data on the level of countries of Central and Eastern European region.

projects – working group “orange”

165

Activating the youth is an important part of the project since there is a relationship between environment attitudes and socio-demographic variables,
but it is also important because these countries are facing a large wave of
labor migration. Some of the demographic trends noted in these countries in
the course of the last decade are a cause for deep concern: falling population
in absolute figures, decline in life expectancy, drop in the fertility rate, higher
mortality rate, ageing of the population, deterioration of the health situation.
These demographic trends constitute a risk for their human resources which
on the other side represent a very important actor in developing and enhancing the natural and cultural resources of their heritage.

THE PROBLEM SUMMARY/Research Questions/
How can we summarize the problem adressed through the actions of this
project?
Firstly the project focuses on what do we know about the youth of our
countries- about their value system? Can we assume that their natural heritage is given some value by them? Which parts of it and in what particular cultural, socio-economic or individual settings and under what circumstances?
Do the young people of our countries actually care for the environment? If so,
what are the roots and forms of their concern? If not, what could we possibly
do to change it?
Secondly the project focuses on the problems of the science-policy interface, especially the lack of communication between social scientists and policy makers. Through the project the communication gap between the research
aimed at better understanding of the human-nature relationship and the action
needed for achieve sustainable development will be analysed.

THE POSSIBLE SOLUTION
In order to achieve a more sustainable future of Danube Region an international group of scientists coming from countries across the Danube river basin
(Czech Republic, Albania, Bulgaria, Serbia and Slovenia) and skilled in disciplines of environmental ethics, human geography, sociology and policy analysis came together with a strategy.
This strategy developed further in this project focuses on building a solid
data body about environmental values of young people (the values they ascribe to various structures and processes in nature, the level of connected-
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ness and identification they feel with the natural environment they live in and
others) of our countries. While similar surveys were performed in western
hemisphere countries there is no such work done in our region.
Another vital part of the strategy is addressing the communication gap between academics and relevant stakeholders of their work. This gap will be
overarched by developing and disseminating (on country and international
level) a policy material on what are the environmental values, how can we
measure them and why and in which policy contexts these data sets could be
used in addressing the youth to become a vital and active part in sustainable
development of our region.
The development of the data body would thus have direct benefits on both
academic and general public. Firstly the existing environmental values measurement techniques developed mostly in western countries would be tested
thus the project would contribute to the methodic used for such measurement.
Secondly the hypothesis whether the variance in the environmental values
can be linked to the existing socio-demographical and cultural differences
and similarities among our countries, would be tested.
To address the problem of communication gap between academics and
relevant stakeholders of their work a summarizing policy document would be
developed presenting the result of the survey (the environmental values of
youth in our region, whether, how and to what extent are these connected to
socio-demographic factors) and recommendations on how the environmental
values survey data can be worked upon on the policy level in our specific
country contexts. The stress would be on developing a comprehensive and
understandable material consisting of survey summary together with the
country and international level policy recommendations which could be translated in the languages of our countries and communicated on international
and country level (international and country workshops targeting the education and environmental policy makers and youth leaders).

THE LINK TO IMPROVEMENT OF NATURAL HERITAGE AND SUSTAINABLE DEVELOPMENT OF DANUBE REGION
Through the project the complex psycho-social relationships the young people
have with their natural environment will be better understood. Investigation of
various ways by which a human psyche is formed and connected to the state
of nature and its changes may help the human race to better conceptualise
how we see ourself in the context of the natural heritage that surrounds us.
In particular the questions about whether humans feel connected to, identify
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themselves with, are concerned about the state or changes of various structures and processes in nature. In general the research made during the project may help us identify how young people of our region want to live within
the other species and our abiotic environment. Further the rootedness of the
young people environemntal values in their socio-economic environment will
be investigated as there is an ongoing debate about to which extent and in
which paticular cases these are transcultural or formed by the proces of socialisation.
As we can see the development of various policies also as a process of
incorporating values into the governance of both the society and environment
and the governance of these as a democratic process, we assume, that the
balance between the citizens values and values adressed in the policies should
be achieved. Thus the project also aims at rrising the consciousness of national
and regional policy-makers, environmental NGOs and educational institutions
dealing with both environmental and social policy development about the nature and strenght of connection and identification that young people feel with
the natural environment. The project develops a tool to better incorporate the
needs and expectations of young people when designing the education, environmental and employment policies for sustainable development.

METHODOLOGICAL APPROACH
Disciplines involved
To reach the proposed objectives, the following scientific disciplines were
identified to play a crucial role: environmental ethics, environmental sociology, human and social geography and geo-informatics.
The field of environmental ethics provides the wider philosophical and theoretical framework to understand the issues of human relationship to nature.
It particular states that the decisions that people make, which influence the
environment, are connected to the value that they assign to the environment.
The field of environmental sociology further operationalize the environmental values research. In this field most of the methodological development
of the actual measuring of the environmental values have been done, which
are necessary to develop the project methods and research design.
It is also crucial to include the field of human geography as in the framework of this discipline a crucial development of the research methods for analyzing the spatial dimension of cultural, social and economic attributes. As the
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project aims at the intercultural differences in environmental values, it is vital
to consider the spatial perspective.
As a vital part of the project is the communication of the result to the wider
public, so these data can be analyzed precisely because the design and communication strategy of the results are of crucial significance.

Methods employed
The research methodology is innovative, because it combines both the existing methods of environmental values measurements and the data about the
human history and current socio-economic state of the countries in question
(e.g. Bechtel and Churchman 2002; Kellert 2005; Nickerson 2003; Schmuck and
Schultz 2000; Steg, van den Berg, and Groot 2013). The research concentrates
on youth (people aged 15-24 years old) which constitute 10,3% of the population in Slovenia, 11,9% in Serbia, 11,1% in Czech Republic, 10,5% in Bulgaria
and 19,6% in Albania7. Aproximately 200 people of every country will be surveyed, yet the sample size may be adjusted during the two-phase testing of
the survey methodology. The methodology will be developed based on existing methodology of environemntal values mesurement and further adjusted in
the light of international interdisciplinary team discussions based on the two
rounds of pre-tests.
Environmental valuation methodology
Because values are one of the cornerstones of the complex relationship between man and nature by the measuring values towards nature we can better understand what people think about environment/nature and try to rectify
or change some of those values. The measuring of values is necessary if we
want to develop social policies that could balance tangible and intangible values when making important decisions about human-environment relationship.
The most research done in the area of valuation of nature and the psychological and sociological aspects of environmental values was done in the
discipline of environmental psychology. Most of the research concentrates
on the influence that the environment has on humans (their feelings, cognitive abilities and behavior in specific environments). There is however also a
more application oriented research body which concentrates mostly on the
way people’s attitudes can be changed in order to achieve a more sustainable
way of using the natural resources.
7

www.indexmundi.com.
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There are several theories about how, under what conditions and to what
extent the attitudes (beliefs and values) are determinants of behavior. Various
studies concentrate on connectedness to nature, attitudes towards different
aspects of the natural heritage and environment, on the perceived value of
environmental resources, on human ability to assess the quality of the environment or even individual attitudes to different species. Another body of research in environmental psychology deals with the concept of how can we
effect and change attitudes towards different aspects of the natural heritage
and environment questionnaire instruments like Environmental Response Inventory, the New Environmental Paradigm Scale, the Environmental Concern
Scale, and the Environmental Appraisal Inventory.
Several scales have been created to measure the connectedness between
person and his environment- the degree to which an individual feels connected to nature and the most famous one is Nature relatedness scale (Nisbet,
Zelenski and Murphy 2009).
The second large body of information available concentrates on the perceived value of environmental resources. These research usually use the
monetary value as a proxy to assessing the value of natural heritage by various methods (so called contingent valuation).
Another battery of methods have been developed to estimate the on human ability to assess the quality of the environment. This was to a large extent
developed to bolster the decisions in landscape planning and management in
accordance with human preferences. For example, respondents were asked
to evaluate and rank various landscapes on the basis of their naturalness, aesthetics or presence of various structures (lakes, vertical structures, roads and
others). In accordance with the policy oriented rationale of these research
studies several quality-assessment instruments were developed and are generally referred to as Perceived Environmental Quality Indices (PEQIs) (references to mentioned research and research methods can be found in Bechtel
and Churchman 2002; Kellert 2005; Nickerson 2003; Schmuck and Schultz 2002;
Steg, van den Berg, and Groot 2013).
By combining the existing methods developed on the theoretical level together with those used in the Western hemisphere (as described in the State
of art part of the proposal) we wish to develop a new interactive questionnaire
which would adjust the existing methodics of measurement to our sample of
respondents (youth of five Central and Eastern European countries).
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Human Geography factors
One of the aims of this project is to interpret the variation found in environemntal values with the use of various socio-economic and cultural factors. Indeed
sometimes a relationship has been found in previous research between environmental attitudes and socio-demographic variables including age (Lansana
1992, Van Liere & Dunlap 1980), gender (Longstreth et al. 1989, Stern, Dietz and
Kalof 1993), education (Lipsey 1977, Samdahl and Robertson 1989), socio-economic status (Harry, Gale and Hendee 1969, Mohai, 1985), political philosophy
(Samdahl and Robertson, 1989), and place of residence (e.g. Schwepker and
Cornwell, 1991), although such relationships tend to account for a relatively
small portion of the variance in attitudes.

LOGICAL FRAMEWORK MATRIX

Overall objective

Logic
To build a solid data
basis concerning
environmental values
and to communicate
the research results
together with policy
recommendations to the
relevant stakeholders
groups so that the
potential of value-based
approach in reaching the
SD is better understood.

Objectively Veriable
Indicators
1. The potential of
environmental values
approach recognized
on the policy levelenvironmental values
approach occurs in the
educational, social and
environmental policy
documents compared to
the baseline state.
2. The relationship
between the
environmental values
and the environmental
status and change better
understood and mroe
often adressed when
compared to the baseline
status.

projects – working group “orange”

Sources and Means
of Verification
1. Country and
international
environmental, social
and educational policy
documents

Assumptions
Factors needed to
ensure the objectives
in long term

– the general objectives
of environmental
2. Citation databases (e.g. protection, investment
in human capital,
WoS, SCOPUS)
sustainable development
and science/policy
interface pursued on the
policy level and studied
on the academical level
– the forementioned
objectives implemented
properly
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1. Env.values surveyd
with adjusted and tested
methodology

1. Methodology of
environmental values
developed and tested
2. Scientific publication

2. Published;

2. Results and
methodology
acknowledged by
scientific community

3. Summarized and
prepared for presentation
in understandable
manner together with
recommendation for their
possible policy use;

3. Scientific results
summarized,
provided with policy
recommendations,
translated and developed
into a brochure

4. Communicated.

4. Summary and
recommendations
communicated.

Expected results

Specific objectives/ Purpose

Eastern and Central
European youth values
and the factors which
influence them:
1. Analyzed;

0.1 Research design of EV
1. Methodology of EV
measurement developed, developed
tested and EV analysed
0.2 Research design of EV
Scientific publication
tested and adjusted
2. Research summary
0.3 EV analysis
and recommendations
developed into brochure
a. Scientific publication
3. Country and
2.1 Research results
international level
summary
policy document with
research summary and
2.2 Recommendations
recommendations
4 . Country and
international level
workshop with target
group (policy makers)
presenting the policy
material developed

3. 5 country brochures

Risks:
delay, inadequate
Communication,
inadequate research
design, influence given
weak.

4. Country and
international
dossemination workshops
invitations, attendance
lists

External conditions:
Research respondents
willing to cooperate;
Social institutions
(universities) and
governance strctures
functioning
Target group of policy
makers willing to
cooperate

2.3 Brochure
2.4 Translated brochures
to 5 languages
0.1 Country level
workshops
0.2 International
workshop
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1.1
Start-up meeting (2 days,
2 participants from every
project country)
Responsibilities assigned
Communication rules
agreed upon
Project goals and time
schedule communicated
1.2
Questionnaire (hereafter
Q) development;
Sample definition;
Analysis definition;
Interpretation;
Distribution definition;
Criteria for evaluation of
functionality.

Means

Indicators of progress

– team of competent and Project progressing
motivated researchers in according to the schedule
in desired quality using
five countries
the appropriate ammount
of resources
– established
communication network
Cost estimates
– competent technic and
(abbreviations used: R=
administrative staff
researcher, A= assistant,
T=technician)
– suitable facilitias,
venues, hardware and
1.1.
software information
techniques and materials Start-up meeting
preparation and
management – 10 A/days
travel costs, venue rent,
materials

Preconditions needed:
– Available/accessible
theoretical work available
– available research staff
from five countries
– established network for
communication
– general facilities for
project operation
– financial support

Activities

1.3
a)
First distribution of Q;
Collection of Q;
Analysis;
Partial interpretation;
Application of criteria;
International experience
exchange (national
summarizing of results
and their communication
via email and 2
teleconferences)
Adjustment of Q
including, sample size
and structure, analysis
and interpretation.
b)
Second distribution of Qs;
Collection of Q;
Analysis;
Partial interpretation;
Application of criteria;
Adjustment of Q,
sample size and
structure, analysis and
interpretation.

projects – working group “orange”

1.2
Q development
3 R/20 days in 5 countries
(total 300 R/days)
1.3
a)
- Q distribution (cca 200
respondents a country)
and general data
treatment 5A/4+10 days
each per country (total
350 A/days)
- data analysisadn
adjustments suggestions
3 R/40 days a country
(total 600 R/days)
- international experience
exchange 1R/7 days a
country (total 35 R/days)
- methodology adjustment
3R/5days each a country
(total 75 R/days)
b) and c)
same costs as a) thus in
total (total of 700 A/days
and 1270 R/days)
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1.4
Distribution of Q;
Collection of Q;
Analysis;
Interpretation.
2.1
Research results
published as monograph
or monothematic issue
Journal of Environmental
Values).

Activities

3.1
Policy material developed
- summary of research
results;
- recommendations
development
- experience exchange via
email and releconference
- editorship
3.2
Brochure development
- translation
- editorship;
- graphic;
- Press.
4.1
Research results
communicated;
Presentation of
results summary and
recommendation to target
group:
- On country level;
- On regional level.

1.4.
Q distribution and data
pre-treatment (total 350
A/days)
– data analysis and
interpretation
(total 600R/days)
2.1
– publication preparation
3 R/15 days each per
country (total 225 R/days)
– proof-reading 1T/3 days
a country (total 15 T/days)
3.1.
– research summary
and recommendation
development
3 R/20 days a country
(total 300 R/days)
– international
experience exchange
1R/7 days a country (total
35 R/days)
– editorship (2 R/10 days,
total 20 R/days)
3.2.
– translation (1 T/ 15
days a country, total 75
T/day)
– proof- reading (1 T / 5
days a country, total 25 T
/ days)
– grafics (1 T/10 days a
country, total 50 T/days)
– press cost
4.1.
– country level event
preparation (1A/10 days
a country, total 50A/days)
and PR management (1
T/20 days, total 100T/
days)
– international event
preparation (30A/days)
and PR management
(30T/days)
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The Rectors of the four partner Universities (from left to right): Prof. Miroslav Veskovic, Prof. Maurizio
Fermeglia, Prof. Martin H. Gerzabek and Prof. Oliver Vitouch – Gorizia, Opening Ceremony, 22nd March 2014

Photo of participants to the Cona Island excursion, 25th March 2014
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Final presentation of project proposals, Gorizia Conference Center Hall, 31st March 2014

Group photo of participants and teachers, Gorizia Conference Center, 31st March 2014
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Conclusions

The second edition of the DIAnet International School was concluded with
success. It was a big effort to be part of the direction of this school, so different in comparison to the educational activities to which we are accustomed.
Luckily, the work of the DIAnet staff and the track marked by our colleagues
last year have greatly facilitated our job. It is to them than we would like to address our first thanks. It was 10-day intensive activity for everyone: students,
teachers, technicians and administrators. It can be easily perceived the impressive endeavour needed to conduct interdisciplinary activities from all the
above participants. We hope that the common work and efforts will have cemented personal relationships, since friendship is always the foundation of a
fruitful academic collaboration.
As the American philosopher Nancy Cartwright remarked in 1999 – which
is still the case today – “we have no articulated methodologies for interdisciplinary work, not even anything so vague and general as the filtered-down
versions of good scientific method. To me this is the great challenge that now
faces philosophy of science: to develop methodologies, not only for life in the
laboratory, but methodologies for life in the messy world that we inevitably
inhabit.”1. To sum up, there are at least three forms of interdisciplinarity that
1

Cartwright N., The Dappled World, Cambridge University Press 1999:18.
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we need to know about: (a) Multidisciplinary collaboration, where researchers
from two or more disciplines combine their expertise in a joint scientific collaboration: they work towards a common solution, but based on each of their
specialist perspectives; (b) Transdisciplinary collaboration, where researchers from one or more disciplines coordinate their expertise with actors outside
academia: the participants work together on practical, social, political or economic issues; (c) Interdisciplinary collaboration, which is the most demanding
form of collaboration: here, researchers from different disciplines integrate
existing approaches and methods in the creation of new autonomous fields
of research and explanation strategies, and this is the direction where the
DIAnet School is headed. A veritable think-tank of PhD students from different
disciplines and different countries working together for 10 days.

MAIN OUTCOMES
This year the DIAnet International School was devoted to the Natural Heritage
and the main issue to be addressed was whether science could become part
of an interdisciplinary study. As David Budtz Pedersen from Aarhus University remarked, humanities and social sciences are already interdisciplinary; in
fact, they have taken on a central role in the interdisciplinary research environment. Many research areas within the humanities and the social sciences
are interdisciplinary by nature. They are made up of approaches and methods
across a variety of existing scientific disciplines. Archaeologists are working closely with researchers in the natural sciences; research in anthropology and social psychology has become an integral part of management and
organisational studies; models of citizen involvement have been integrated
into engineering and transport research, and a number of new areas such
as medical humanities, digital humanities and environmental humanities are
experiencing an international boom. Our challenge this year was to integrate
biologists and naturalists with experts in economics and engineering. At the
end of the second edition of the DIAnet School, after talking with students and
reading their project proposals, we can say that we are fully satisfied with this
experience and that interdisciplinarity – when understood and elaborated by
scientists – produces amazing results. We really hope that in the future these
projects will find room in the EC research funding, and the Danube:Future program will be the perfect house.
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Thanks to this experience, we hope that the young participants will be able to
continue in networking development and interdisciplinary research.
Finally, we wish Prof. Marco Dogo (University of Trieste) and Prof. Pavle
Sekeruš (University of Novi Sad) great success with their work as School
Leaders for the upcoming 2015 DIAnet International School, which will be held
in Gorizia from 14th to 23rd March 2015 and will focus on “The role of cultural
heritage for the sustainable development of the Danube Region“.

Prof. Alberto Pallavicini
Director of the 2014 DIAnet International School
Prof. Mauro Tretiach
Organizing Committee member
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Region, driven by an Interdisciplinary approach, is the aim of this School
edition. 35 participants from 11 Countries and 17 Universities joined the
2014 DIS. The Welcome Ceremony was opened by the speeches of the four
Rectors of the Danube:Future Core Partners. During the School, training was
provided through a mix of lectures, excursions and project group work.
These Proceedings include two presentations, “The Role of Natural Heritage
in the Danube River Basin” and “Designing trans-disciplinary projects”,
delivered by Dr. Gertrud Haidvogl, the School Leader, and Prof. Verena
Winiwarter, the Danube:Future Project Coordinator, respectively, as well
as Six project ideas, drafted by the participants. The final evaluation of the
School at the end of this book was delivered by Prof. Alberto Pallavicini, the
School Director, and Prof. Mauro Tretiach, from the Organizing Committee.
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