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Executive Summary 

The Danube River Basin has a size of  more than 800,000 km²  and covers approx.  10 % of  
Cont inent al Europe.  The DRB is home t o 83 Mil l ion people in 19 nat ion st at es,  speaking 20 of f icial  
languages.  In 2010,  it  became t he benef iciary of  a macro-regional strategy of the European 
Union.   

The Danube River Basin exhibit s a unique nat ural and cult ural herit age,  but  also abounds wit h 

chal lenging cult ural and nat ural legacies.  It  can t herefore serve as a model macro region for the 

Europe-wide transformation to sustainable development ,  of fering a pot ent ial  t o st rengt hen 

Europe’ s leadership in t he worldwide t ransit ion t o a sust ainable societ y.   

To ensure t he long-t erm t ransit ion t o sust ainable development ,  t ert iary educat ion is a prime 
mover.  In acknowledging t heir import ant  role,  t he academic communit y has t aken init iat ive.  This 
Whit e Paper on Sust ainable Development  of  t he Danube River Basin (DRB) is t he out come of  a co-
operation bet ween Danube Rector’s Conference (DRC) and Alps-Adriatic Rector’s conference 
(AARC),  t oget her represent ing more t han 90 universit ies in t he region.   

The Danube:Fut ure init iat ive has invit ed t he research communit y t o identify opportunities for 
research building on the specific strengths of the universities of  t he DRB in the area of 
sustainable development .  

The integration of cultural and natural heritage and legacy challenges by means of  int er- and 
t ransdiscipl inary approaches has been ident if ied as t he most promising specific avenue t owards 
sust ainable development  of  t he Danube River Basin macro region.   

To support  t he t ransit ion,  interdisciplinary co-operation in research is required.  In part icular,  
t he humanities have not  been st imulat ed enough t o bring their expertise int o t he needed 
int erdiscipl inary port fol io of  knowledge.   

The most  pressing challenges for development  of  t he Danube Basin result  f rom pollution,  f rom 
alterations of the natural cycles and f rom invasive species.  Environment al chal lenges have been 
creat ed or exacerbat ed by economic and social inequalities leading,  among ot her t hings,  t o a 
verit able brain drain of  much-needed expert ise.   

Civil society and independent media but  also governments have key roles for t he t ransformat ion 
process.  University curricula and trainings based on regional strengths can support  economic 
development  and societ al int egrat ion.   

The DRB can t hen become a laboratory for region-specific strategy development in educat ion 
and research al ike,  wit h a high chance of  successful implementation due t o stakeholder 
involvement .  

Principles of sustainability research and capacity building have been formulat ed:  

Research t o t ackle t he threefold social,  ecological and economic sustainability challenge wil l  
need t o fol low inter- and transdisciplinary principles.  Sust ainabil i t y Research must  be 
integrative with a long-term perspective,  such that its results can be iteratively incorporated 
in policy formulation and implementation.  

Horizon 2020 challenges (healt h promot ion,  securing dignif ied l ives for an aging populat ion,  food 
securit y and a sust ainable bio-economy,  secure,  clean and ef f icient  energy and green t ransport  in 
accord wit h prot ect ing cl imat e and environment  by promot ing resource ef f iciency while working 
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t owards a secure,  inclusive,  innovat ive and ref lect ive societ y) can and should be tackled in a 
form adapted to the specific challenges of the macro-region.   

Al l  H 2020 chal lenges exhibit  emergent properties,  which result s in a fundament al 
unpredictability.  Risk management  involving st akeholders becomes key.  Decision making under 
conditions of uncertainty has always been and remains a maj or chal lenge for al l  societ ies.  
Research has t o t ackle the non-linearity of complex coupled-human-ecological systems.  Long-
term socio-ecological research is necessary t o successful ly deal with the legacies and valorise 
the heritage for sust ainable development .   

The sust ainabil i t y t ransit ion cal ls for robust knowledge as basis for adaptive co-management of 
resources.  Such knowledge necessarily needs t o incorporat e t radit ional,  l ivel ihood-based forms 
but  cal ls for new ways of  learning,  also of  learning f rom t he past .  Third-order-learning,  which 
can be summarized as ‘ Seeing things differently’  is needed,  as it  is transformative or epistemic 
and can lead t o a paradigm shif t .  The so-creat ed transformative knowledge is het erodox,  coming 
from real-laboratories and f rom act ual processes of  t ransformat ion.  It  is clear t hat  such a mode 
of  knowledge production needs cooperative structures.  

Opportunities for targeted research include (but  are not  l imit ed t o):   

Implement at ion of  t he Global Act ion Program (GAP) init iat ive for sust ainabil i t y educat ion:   
Fol lowing t he Decade on Educat ion for Sust ainable Development ,  t he UNESCO is cal l ing for 
implement at ion of  insight s gained in it s new Global Act ion Program (GAP) init iat ive.  The 
DRB has a high pot ent ial  of  cooperat ion in educat ion,  as most  count ries have wel l  
est abl ished educat ion syst ems wit h many higher educat ion facil i t ies connect ed in 
int ernat ional associat ions.  

Use of  sust ainabil i t y issues t o build cult ural bridges and fost er post -conf l ict  co-operat ion:  
Conf l ict  is a huge sust ainabil i t y problem.  But  conf ront ing t he past  — including war and t he 
havoc it  wreaks — can t urn int o a unique learning opport unit y.  In an ecological ly degraded 
world,  long-t erm economic development  is impossible and social  unrest  wil l  increase.  
Sust ainabil i t y can serve as a common quest  and help build cult ural bridges in a divided 
macro-region.   

Research on prot ect ing ecosyst em services and biodiversit y under condit ions of  global change:  
Prot ect ing ecosyst em services and biodiversit y in a sust ainable way is a core t ask of  societ y 
as a whole and requires among ot hers considering global change in decision-making.  To 
give one key example:  The st urgeon,  a f lagship species of  t he DRB once providing l ivel ihood 
for many communit ies along t he Danube River,  faces ext inct ion nowadays due t o 
overexploit at ion and habit at  loss (disrupt ion of  migrat ion rout es,  pol lut ion,  
hydromorphological changes).  Rest oring t he st urgeon f ishery in t he Middle and Lower 
Danube is an import ant  ecological as wel l  as an economic goal.  

Prot ect ed areas as real-laborat ories and core of  an int ernat ional conservat ion research net work  
Prot ect ed areas,  wel l  dist r ibut ed over t he river basin,  emerged as promising laborat ories 
and observat ories for sust ainable development .  Current  conservat ion st rat egies 
increasingly fol low an int egrat ive approach expl icit ly including sust ainable development  
int o t heir agendas.  Thus,  numerous synergies are t o be expect ed if  prot ect ed areas get  
involved.  As t he research side of  prot ect ed areas is very of t en underdeveloped,  a huge 
pot ent ial  t o increase t heir int r insic value for societ y by t urning t hem int o maj or act ors of  
t he knowledge product ion syst ems exist s.  Their use can be an ef f icient  and int egrat ive,  
int ernat ional way of  designing pilot  sust ainabil i t y f lagship proj ect s.   
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Recommendations for Policy Makers 

The context of these recommendations 

Oft en,  pol icy recommendat ions are del ivered as a work package at  t he end of  a larger proj ect .  
The fol lowing recommendat ions are a product  of  a bot t om-up net working process wit hin an 
int ernat ional,  int erdiscipl inary communit y of  researchers and pract it ioners.   

The Danube:Fut ure communit y’ s f irst  recommendat ion t herefore is:   

• Init iat e a funded in-dept h assessment  of  t he research and educat ion priorit ies necessary t o 
invest igat e t he role of  nat ural and cult ural herit age for t he long-t erm sust ainable 
development  of  t he DRB and possible avenues t o st rengt hen t his role.  This recommendat ion 
requires concert ed act ion by EUSDR st eering groups,  DRC and AARC presidencies and 
ult imat ely,  DG Research and Innovat ion and DG Regional and Urban Pol icy,  as far as t hey 
are concerned wit h t he EUSDR.   

The knowledge of  t he Danube:Fut ure net work was suf f icient  t o formulat e nat ional and EU-wide 
recommendat ions on import ant  prerequisit es and organizat ional measures.  These are l ist ed below.  
They should be t he st art ing point  of  t he t horough assessment  ment ioned above.   

 

We recommend on national Level 

• Secure funding of  long-term,  int egrat ed sust ainabil i t y research on t he roles of  cult ural and 
nat ural herit age via nat ional research funding inst rument s using nat ional universit ies’  
capabil i t ies.   

• Invest  in t he t raining and mobil it y of  young researchers in t he f ield by host ing capacit y 
building t rainings and by funding part icipat ion in similar act ivit ies in ot her count ries.  

• Est abl ish nat ional cont act  point s t o ensure nat ional part icipat ion in int ernat ional  
sust ainabil i t y net works such as Danube:Fut ure.  Such nat ional cont act s point s should be 
locat ed at  a universit y but  good cont act s t o minist r ies,  relevant  NGOs and inst it ut ions (e.g.  
companies or organizat ions involved in cult ural and nat ural herit age but  also wat er 
management ,  hydropower product ion et c. ) should be ensured.  One contact  point  should 
act  as a coordinat ive cent er.  Nat ional cont act  point s should col lect  t he needs of  
universit ies,  researchers and st akeholders and act  as a cent ral informat ion point .  They 
should st rengt hen t he col laborat ion bet ween count ries,  disseminat e,  and promot e nat ional  
act ivit ies.   

• Apply t he insight s of  t he European Environment al Agency on long-t erm legacies and t he 
available dat a f rom ICPDR in exist ing Long-Term-Socio-Ecological Research Plat forms via 
science-pol icy dialogues.  

• St rengt hen t he capabil i t y of  Prot ect ed Areas as bearers of  nat ural herit age and cult ural 
herit age inst i t ut ions (such as Museums) by init iat ing t rainings and funding of  new kinds of  
experiment al,  t ransdiscipl inary co-operat ion bet ween t hem.  

• Set  up local,  regional and nat ional st akeholder dialogues for developing program priorit ies.   

• Support  local universit ies t o est abl ish and implement  common curricula as wel l  as st udent  
and t raining programs for a sust ainable development  of  t he Danube Region wit h a specif ic 
focus on long-t erm, int egrat ed research.  This wil l  cont ribut e t o pass on innovat ive research 
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out put .  The DRC and t he AAC can be import ant  l inks t o and represent at ives of  local  
universit ies.   

• Provide funds for t he ident if icat ion and compilat ion of  long-t erm dat a about  nat ural and 
cult ural herit age in cooperat ion wit h t he Long-Term Socio-Ecological Research communit y.   

• Support  t he furt her development  of  a j oint  knowledge base on research and capacit y 
building in t he Danube region which can build on exist ing net works such as Danube:Fut ure 
or Danube INCO-Net  as informat ion brokers and net working agent s for example via 
funding/ promot ing relat ed research and capacit y building proj ect s nat ional ly as wel l  as in 
t rans-nat ional cont ext s (e.g.  ETC Programs).  

 

On the Level of the European Union 

• Support  t he creat ion of  a regional ly embedded sust ainabil i t y program t o make t he DRB a 
laborat ory for t he European t ransformat ion t o a sust ainable fut ure (e.g.  via ERA-Net  CO-
FUND or al lowing t he use of  nat ional st ruct ural and invest ment  funds for funding relat ed 
act ivit ies et c. ).   

• Make funds available for int egrat ed sust ainabil i t y research using t he Danube River Basin as 
real laborat ory via Horizon 2020.  Excel lent  research and innovat ion opport unit ies exist  for 
al l  societ al  chal lenges.   

• Support  t he furt her development  of  a j oint  knowledge base on research and capacit y 
building in t he Danube region which can build on exist ing net works such as Danube:Fut ure 
or Danube INCO-Net  as informat ion brokers and net working agent s e.g.  in support ing t he 
net working and knowledge exchange via t he newly creat ed Danube St rat egy Point .   

• Set  up an advisory board t o develop appropriat e cal ls wit h members delegat ed by ICPDR 
(Int ernat ional Commission for t he Prot ect ion of  t he Danube River),  by universit y net works 
(e.g.  DRC, AARC, ICA-CASEE – ICA-Regional Net work for Cent ral and South East ern Europe),  
by t he European Environment al Agency,  by Fut ure Eart h and by appropriat e scholarly 
net works,  such as ICSU (Int ernat ional Council  for Science),  ICEHO (int ernat ional Consort ium 
of  Environment al Hist ory Organizat ions),  Indust rial  Ecology (Int ernat ional Societ y for 
Indust rial  Ecology) or Ecological Economics (Int ernat ional Societ y of  Ecological Economics,  
European Societ y of  Ecological Economics).   

• Develop a bot t om-up consult at ion process for real laborat ory sust ainabil i t y research via 
exist ing NGOs,  Environment al and Prot ect ed Area managers.   

• Invest  in int ernat ional science-pol icy dialogue using t he pot ent ial  of  t he DRB’ s universit ies 
as largest  knowledge economy st akeholder in t he region.  Use t he SPIRAL (Science-Pol icy 
Int erfaces for biodiversit y:  Research,  Act ion and Learning) Briefs as a model. 1 

 
  

1 http://www.spiral-project.eu/sites/default/files/Synthesis-Report_web.pdf 
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Context information  

This paper is an act ivit y of  Danube:Fut ure.  It  was developed wit hin t he f ramework of  t he EU 

St rat egy for t he Danube Region (EUSDR) and aims t o support  t he member universit ies of  t he 

Danube Rect ors’  Conference (DRC) and t he Alps Adriat ic Rect ors`  Conference (AARC) in t heir 

ef fort s t o promot e a sust ainable knowledge societ y.  The document  was init iat ed by a t eam f rom 

t he Core universit ies of  Danube:Fut ure and was discussed and complet ed at  t he 1st  Danube:Fut ure 

Workshop in Klagenfurt ,  Aust ria,  on April  8-10,  2015.  The f inal version wil l  be del ivered t o DRC 

and AARC as wel l as t o the EUSDR PA7 St eering Group,  and disseminat ed furt her t o ot her relevant  

EUSDR Priorit y Areas and Nat ional Cont act  Point s and t o t he sust ainabil i t y researchers of  t he DRB 

and adj acent  basins.   

 

Introduction  

“The path actually t aken will rest  with the reflexivity of 

human consciousness: our capacity to think crit ically about  

why we think what  we do—and then to think and act  

different ly.”  (Raskin 2008: 469) 

In t his document ,  we ident ify import ant  knowledge gaps,  principles and t opics of  int er- and 

t ransdiscipl inary long-t erm research for t he sust ainable development  of  t he DRB.  We focus on t he 

societ al chal lenges of  t he Horizon 2020 agenda,  t aking int o account  t he opport unit ies and 

chal lenges ident if ied in overarching programs of  t he DRB and in inst it ut ions and associat ions such 

as t he EU-St rat egy for t he Danube Region,  t he relat ed Scient if ic Support  t o t he Danube St rat egy 

of  t he JRC (Joint  Research Cent re) or t he ICPDR (Int ernat ional Commission for t he Prot ect ion of  

t he Danube River).   

Towards a macro-regional transformation to Sustainable Development 

Wit h t he enlargement  of  t he last  decade,  most  of  t he Danube River Basin (DRB) is now a part  of  

t he European Union.  The int egrat ion of  Czechia,  Hungary,  Slovenia,  Slovakia (2004),  Bulgaria and 

Romania (2007) and Croat ia (2013),  t oget her wit h t he accept ance of  Bosnia-Herzegovina,  Serbia 

and Mont enegro as of f icial  accession count ries and t he envisaged cooperat ion wit h Moldova and 

Ukraine creat ed a part icularly dynamic European region.   

The Danube River crosses a variet y of  European landscapes.  It  is an import ant  west -east  corridor 

and l inks,  for inst ance,  t he Alpine regions of  t he Upper cat chment  wit h t he Black Sea in t he Lower 

area.  Art if icial  canals enhance t he import ance of  t he wat er corridor and connect  t he Black Sea t o 

t he Nort h Sea.  

The river and it s basin show gradient s,  bot h socio-economic and environment al (see Figures 1 and 

2).  They unit e some of  t he richest  and some of  t he poorest  areas of  t he European Union.   

The upper sect ion shows alpine inf luence,  high hydromorphological dynamic and was and is 
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considerably under ant hropogenic inf luence.  The Lower Danube is a slowly f lowing lowland river,  

wit h many near-nat ural st ret ches wit h high biodiversit y.  This r iver st ret ch and t he Danube Delt a 

are connect ed t o t he Black Sea including coastal and marine syst ems and int eract ing wit h t he 

Black Sea macro-region.  Act ively int egrat ing t he DRB — which is charact erized by so many and 

profound dif ferences — int o t he European communit y,  is an indispensable t ask t o ensure a st able,  

secure and prosperous fut ure.  On t he ot her hand,  t his region,  because it  faces so many of  t he 

chal lenges t hat  charact erize global ized societ y,  can become a laborat ory and observat ory for pilot  

proj ect s useful for t he ent ire Union and t he world.  Comparat ive approaches encompassing in 

part icular t he neighbouring River Basins wil l  be of  part icular value2.  Especial ly t he adj acent  

mount ainous areas of  Sout h-East ern Europe are since 1991 increasingly impoverished and suf fer 

f rom depopulat ion and economic decl ine.  Research and knowledge are key in overcoming 

economic,  social  and pol it ical disparit ies and can creat e sust ained and sust ainable development .  

A consensus is in t he making t hat  sust ainable development  ent ails a fundament al change f rom t he 

current  development  pat hways and wil l  require a general,  far-reaching t ransit ion.  Analyst s point  

t o t he key role of  civi l  societ y and independent  media but  also t o t he import ance of  st at e 

government s for t his t ransformat ion process (WBGU 2011).  It  is clear t hat  (higher) educat ion wil l  

play a crucial  role for t he t ransit ions,  but  how t his role wil l  be designed remains unclear.  The 

experience f rom t he UN Decade for Educat ion for Sust ainable Development  (ESD) has been 

posit ive,  as ESD has been put  on t he global agenda.  The Lima Declarat ion on Educat ion and 

Awareness Raising for Climat e Change Informat ion as a fol low up on t he Aichi-Nagoya Declarat ion 

on Educat ion for Sust ainable Development  makes clear t hat  an on-going commit ment  is necessary.  

The UNESCO is cal l ing for implement at ion of  insight s gained in it s new Global Act ion Program 

(GAP) init iat ive (UNESCO 2013).  

The humanities and social sciences face an interdisciplinary challenge 

Sust ainabil i t y problems t ranscend discipl inary boundaries and can only be solved by int er- and 

t ransdiscipl inary approaches.  Past  European research and higher educat ion funding has not  

suf f icient ly focused on int erdiscipl inary co-operat ion.  Social Sciences have cont ribut ed in many 

ways,  but  of t en have been included int o proj ects dominat ed by nat ural or t echnical sciences only 

in an addit ive way.  The humanit ies have not  been st imulat ed enough t o bring t heir expert ise int o 

t he int erdiscipl inary port fol io of  knowledge necessary for a t ransit ion t o sust ainabil i t y.  

Sust ainabil i t y chal lenges can be addressed only if  al l  part ners show clear commit ment  and if  

int erdiscipl inary cooperat ion of  al l  t he st akeholders is facil i t at ed.   

Many plans for sust ainabil i t y t ransit ions coming f rom a purely nat ural science or t echnical side 

remain insuf f icient ,  as humans,  societ y and governance are equal ly import ant  for success.  These 

are t he domain of  t he social  sciences and t he humanit ies,  which are indispensable as t hey  

  

2 River Basins discharging into the Adriatic or the larger Mediterranean basin are particularly relevant because of the 

similarities of climate, soils and history.  
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cont ribut e t he needed (hist orical) long-t erm perspect ive.  Social sciences and humanit ies can 

int egrat e nat ural,  cult ural and et hnic herit age and t heir hybrid forms as wel l  as local t radit ions 

and knowledge.  Among t heir cont ribut ions t o sust ainable development  is t o provide perspect ive 

on t he societ al consequences of  unsust ainable resource ext ract ion.   

Danube:Fut ure seeks t o cont ribut e t o t he sust ainable development  of  t he DRB by bringing t he 

humanit ies and t he social  sciences int o an int erdiscipl inary dialogue.  Environment al humanit ies 

are a new,  inherent ly int erdiscipl inary area of  research whose great  pot ent ial  for fost ering 

sust ainabil i t y t ransit ions has not  yet  been used. 3 

The regional context: A river basin 

Fut ure development  of  t he DRB,  a region wit h a mil lennia-long hist ory,  poses part icular chal lenges 

because of  it s highly dynamic environment al  and pol it ical syst ems,  and because it  is locat ed 

adj acent  t o areas wit h similar dynamics such as the Black Sea region.  The river basin is shared by 

19 count ries wit h approx.  81 mil l ion people,  and covers an area of  more t han 800.000 km2 (see 

Fig.  1).  The dif ferences in al t it ude and t opography t oget her wit h t he dif ferent  cl imat ic,  ecological 

and biogeographical regions result  in a high diversit y of  aquat ic and t errest r ial  habit at s (Fig.  2).  

The Black Sea needs t o be included int o a hol ist ic view of  t he DRB for ecological as wel l as for 

socio-economic reasons.   

Large socio-economic disparit ies,  a verit able brain drain and migrat ion issues t oget her wit h 

demographic change and peripheral izat ion of  rural areas charact erize t he DRB.  Issues of  et hnic 

and cult ural ident it y,  t hreat ened and reaf f irmed ident it ies in f luid pol it ical cont ext s add t o t he 

chal lenge t hat  cross-boundary co-operat ion faces.  Inequal it ies generat e a big issue and comprise 

gender,  et hnicit y,  income,  access t o educat ion and environment al amenit ies.  The basin’ s long-

t erm and recent  hist ory of  conf l ict  and nat ional ism has t o be t aken int o account  when developing 

pol icies as t he Danube,  l ike most  r ivers in t he world is neit her a cult ural nor a nat ural space but  

a complex hybrid,  socio-nat ural sit e,  where t he int erplay of  humans wit h t he environment  has 

t aken place over long periods.  Communit ies have had and st i l l  have t o deal wit h cult ural and 

nat ural legacies of  past  int ervent ions.  A plet hora of  environment al problems t hreat ens a 

sust ainable,  prosperous fut ure.  Environment al legacies abound,  and current  conf l ict s of  use are 

part icularly int ense in it s r iverine landscapes.   

Sust ainable development  of  r iverine landscapes is part icularly chal lenging,  because rivers are 

f ragile ecosyst ems.  Hydrological and morphological dynamics are inherent  and ecological ly 

import ant  feat ures,  and have import ant  bearing on societ y-river interact ions (Fig.  3).  The 

chal lenges t he lat t er posed and pose t o societ ies led t o syst emat ic ant hropogenic al t erat ions t o 

st abil ize moving aquat ic and t errest r ial  zones.  Furt her,  r iver basins and rivers are closely 

connect ed syst ems.  Surface discharge l inks areas up- and downst ream even if  t hey are t housands 

of  ki lomet res apart .  Sust ainable f lood prot ect ion does not  seek t o discharge wat er downst ream as 

fast  as possible,  but  aims at  lowering f lood peaks e.g.  wit h ret ent ion areas and unsealed soils as 

3 A Humani t ies Wor ld Report  is current ly in t he making,  see:  ht t p: / / humanit iesworldreport .net / who.ht ml ;  
Environment al Humanit ies.  A Transat lant ic Research Net work;  see also t he ALLEA humanit ies for Horizon 2020 page 
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st orage and f i l t er.  Deforest at ion and int ensive agricult ure in t he upper cat chment  of t en increase 

soil  erosion,  sediment  input  and have an inf luence on bed-load t ransport  not  only in t he immediat e 

area,  but  also far downst ream unt i l  t he r iver reaches t he sea,  t he f inal sediment  t rap.  This has 

been convincingly shown in a long-t erm perspect ive some years ago for cent ral Europe and 

Germany (Bork et  al .  1998) and recent ly for t he DRB by Giosan et  al .  (2012).  Land use change 

alt ered hydrological regimes,  f lood levels and f lood peaks j ust  as much as t he erect ion of  

syst emat ic f lood prot ect ion since t he 19t h cent ury.   

 

 
Figure 1:  The Danube River  and i t s basin (smal l  box on t he t op;  hat ched l ine shows ext end of  
maps in Fig.  8 and 14) cross and cover  large areas of  Europe.  The Rhine-Main-Danube Canal  
connect s t he Danube t o t he Nort h Sea.  The mean annual  discharge of  t he Danube amount s t o 
roughly 6 000 m3/ sec at  t he mout h;  t he approximat ely 120 t r ibut ar ies have a t ot al  lengt h of  
about  10 000 km (sources:  Wir t schaf t smuseum,  Engl ish version by B.  Domany;  overview of  DRB on 
t op:  ICPDR).   
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Figure 2:  The slope of  t he Danube creat es an import ant  nat ural  gradient .  (Source:  
Wir t schaf t smuseum,  Engl ish version by B.  Domany).  

 

Recent  legislat ion,  such as t he EU-Wat er Framework Direct ive or t he EU-Floods direct ive,  t ake 

t his dynamic and int er-connect edness int o account  and emphasize t he basin-wide cooperat ion 

required for t he formulat ion of  and t he agreement  on j oint  fut ure management  act ivit ies.   

The Danube plays an import ant  role in developing a cl imat e-f r iendly t rans-European t ransport at ion 

net work and is a maj or part  of  t he envisaged Rhine-Danube Corridor. 4 To dat e only a small  part ,  

i .e.  15 % of  t he t ransport  pot ent ial  has been real ized (Hasenbichler et  al .  2011).  Enhancing t he 

t ransport at ion capacit y has t o respect  ecological requirement s.  Hydropower product ion wil l  

remain a maj or funct ion of  t he Danube and it s t r ibut aries and is an import ant  part  of  renewable 

energy regimes,  but  side ef fect s such as alt ered hydrology,  t emperat ure,  habit at s and biot a have 

t o be t aken int o account  (e.g.  Bloesch et  al  2012).  Nat ural syst ems and t he ecosyst em services 

t hey provide encompass also f lood prot ect ion,  and t heir prot ect ion should be part  of  int egrat ed 

river basin management .  Pol lut ion is a problem t hat  becomes progressively more problemat ic as 

it  accumulat es on t he Lower Danube.  Connect ivit y wit hin t he basin is not  only longit udinal,  but  

also a lat eral and a vert ical issue – e.g.  pol lut ed soils can leach int o aquifers,  and dif fuse input  

f rom agricult ure t hreat ens surface wat er bodies t hroughout  t he basin.   

 

4 Inf rast ruct ure - TEN-T - Connect ing Europe.  Rhine-Danube Core Net work Corridor 
 
 

www.danubefut ure.eu 
info@danubefut ure.eu 

_________________________________________________________________________________________________________  

 

 

                                                        



 

14 

 
 
 
 
 
 

 

Figure 3:  Mobi le f looding 

prot ect ion st ruct ures such as 

t hose in Grein (Wachau) on 

t he Aust r ian Danube can 

increase f lood peaks and 

inundat ion r isk downst ream 

(source:  Robert  Zint erhof )  

 
Sustainable development needs a long-term perspective 

Bot h societ al and nat ural legacies l imit  t he possibil i t ies for fut ure development .  An int egrat ed,  

int erdiscipl inary approach is necessary t o deal wit h legacies of  cultural and nat ural  hybrid 

herit age.  The current  sit uat ion of  t he DRB cannot  be underst ood,  and hence a sust ainable fut ure 

cannot  be planned,  unless t he common past  of  nat ure and humans is known and account ed for.  

The need for a hist orical long-t erm perspect ive is meanwhile widely acknowledged in academia 

and in environment al pol icy:  In view of  t he int ensit y and scale of  human impact s on nat ure,  t he 

t erm “ Ant hropocene”  was coined.  It  emphasizes t hat  humankind has inf luenced t he l it hosphere 

irreversibly especial ly since t he onset  of  indust rial izat ion.  Recent ly t he Ant hropocene communit y 

shed l ight  on t he role of  wat er,  wit h a direct  bearing on t he DRB (Rockst röm et  al .  2014).   

Two recent  report s of  t he European Environment  Agency reveal t he slow response of  societ y to 

r isks e.g.  of  t oxic or hazardous subst ances (EEA 2001,  2013).  The uncrit ical use of  asbest os or 

radiat ion are t wo cases in point .  For t he lat t er,  f irst  warnings have been raised more t han 100 

years ago.  But  due t o t he uncert aint y in t he quant if icat ion of  t he risk,  an uncrit ical appl icat ion of  

radiat ion as medical t reat ment  or examinat ion t ool prevailed unt i l  few decades ago.  Ident ifying 

t he legacies,  i.e.  t he healt h and environment al r isks f rom previous use of  t oxic and hazardous 

subst ances and t heir uncont rol led release is t herefore as import ant  as f inding ways t o deal wit h 

scient if ic uncert aint y.   

The DRB faces long- and short -t erm cult ural legacies arising f rom t he pol it ical divide int o ‘ East ’  

and ‘ West ’ ,  f rom nat ional ism and recent  wars in Sout h-East  Europe.  In t he last  decades,  t he Balkan 

conf l ict  connect ed t o t he breaking up of  Yugoslavia has lef t  t raumat ic cult ural legacies t hat  are 

only slowly overcome (Gruber 2014).   
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Polit ical ideals and ways of  const ruct ing ident it ies employed by t he various nat ional ist  

independence movement s have inf luenced t he hist ory of  t he region since t he 19t h cent ury.  In 

recent  decades,  hope has been put  on nat ion st at es as means t o raise t he st andard of  l iving,  t o 

enable self -det erminat ion and t herefore a bet t er economic development  and t o increase t he 

securit y of  t he region (for t his and t he fol lowing argument  see Winiwart er V. ,  in print ).  

While t he t roubled hist ory of  t he region needs t o be account ed for in any sust ainabil i t y pol icy,  it  

is import ant  t o work against  t he misconcept ion t hat  ‘ The Balkans’  were and are a dist inct  case.  

Their hist ory is in fact  t ypical for t he social  processes of  t he modern t ransformat ion t o nat ional ly 

organized ent it ies.  In cont rast  t o west ern European nat ion st at es,  which were const it ut ed earl ier 

t han ot hers,  t he relat ive inst abil i t y of  t he Balkan nat ions has been considered in t he l i t erat ure as 

a t ransit ory phase,  as a cat ching-up in a delayed modernizat ion.  The myt h of  Europe has been a 

cat alyst  in t he process of  border-drawing in t he Balkans but  also in t he t ranscendence of  borders.  

In bridging nat ional divides,  t he int egrat ive pot ent ial  of  Europe can and should be used,  knowing 

t hat  t he process of  int egrat ion wil l  also creat e new dif ferent iat ions.   

Sust ainabil i t y as common quest  for t he DRB count ries might  be t he way t o creat e a new,  j oint  

ident it y,  as has been t he case also in t he Balt ic st rat egy5.   

Taking t his background int o account  it  becomes clear t hat  only long-t erm st udies of  t he DRB can 

address t he co-evolut ion of  nat ure and societ y necessary t o achieve sust ainabil i t y.  This impl ies an 

int erdiscipl inary cooperat ion of  t he nat ural sciences wit h social  sciences and humanit ies and new 

common approaches and met hods.   

 

Analysis of  t he Framework for Research for Sust ainable Development  in t he DRB  

THE POLITICAL FRAMEWORK  

EUSDR - EU Strategy for the Danube Region  

Due t o it s long- and short -t erm pol it ical,  economic and cult ural development ,  t he Danube 

cat chment  is a t ruly European macro-region wit h specif ic chal lenges and opport unit ies.  In 2009,  

t he European Council  formally asked t he European Commission t o prepare an EU St rat egy for t he 

Danube Region.  Commissioner Danut a Hübner on t he open day in Oct ober 2008 highl ight ed t he 

import ance of  t his macro-regional st rat egy abundant ly clear:  “ The import ance of  t he Danube 

Basin f or  t he EU cannot  be underest imat ed.  Our pol icies and t he invest ment s we are making in 

t he Basin t hrough t he EU's cohesion pol icy in par t icular  have an impact  on t he l ivel ihoods of  20 

mi l l ion ci t izens.  The Danube needs a speci f ic st rat egy comparable t o t he st rat egy we are 

developing f or  t he Bal t ic Sea Region.  A one-size-f i t s al l  approach doesn't  work in an EU of  27 

Member St at es and 271 regions.  We need a t arget ed pol icy f or  t he Danube t hat  meet s i t s 

5 EUSBSR – EU St rat egy for t he Balt ic Sea Region 

 
 

www.danubefut ure.eu 
info@danubefut ure.eu 

_________________________________________________________________________________________________________  

 

 

                                                        



 

16 

ecological ,  t ranspor t  and socio-economic needs. ” 6  

The European Commission adopt ed t he EU St rategy for t he Danube Region (EUSDR) in December 

2010,  t he European Council  endorsed it  in 2011.  It  ident if ies bot h chal lenges and opport unit ies on 

which fut ure sust ainable development  can be buil t  on (European Commission 2010).   

EUSDR Priority Areas 

The EUSDR is buil t  on four pil lars,  encompassing 11 Priorit y Areas (Fig.  4),  focusing on sust ainable 

development  wit h a priorit y on economic growt h and on balancing t he socio-economic dif ferences 

bet ween t he count ries of  t he Danube Region.  Danube:Fut ure is part  of  PA7,  but  has close l inks t o 

PA3,  PA6 and PA9,  of fering knowledge t ools t o connect  cult ural and nat ural (environment al ) 

concerns.   

 

Figure 4:  Pi l lars and pr ior i t y areas of  t he European St rat egy f or  t he Danube Region  
 

Cooperat ion and exchange bet ween t he Priorit y Areas of  t he EUSDR is indispensable,  since many 

t opics and subsequent  act ions are st rongly int ert wined bot h in a posit ive and in a negat ive way.  

For example,  navigat ion has an impact  on t he environment  j ust  l ike hydropower product ion,  as 

bot h require maint aining a regulat ed channel wit h reduced habit at  variabil i t y.  Bio-economy can 

reduce input  of  nut rient s as wel l  as organic and hazardous subst ances and t hus also reduce 

pol lut ion.   

Horizon 2020 – European Research and Innovation Program for (sustainable) growth  

The priorit ies and aims formulat ed in t he EUSDR t ake int o account  t he basin-specif ic chal lenges 

and opport unit ies,  but  t hey have also been harmonized wit h t he obj ect ives and t opics of  Horizon 

2020,  Europe’ s Main Research and Innovat ion Program. The ‘ Societ al Chal lenges’ -inst rument  

ref lect s t he pol icy priorit ies of  t he Europe 2020 st rat egy.  Such a chal lenge-based approach 

necessarily needs t o l ink resources and knowledge across dif ferent  f ields,  t echnologies and 

discipl ines,  including social  sciences and t he humanit ies. 7 

 

6 European Commission 2008 - Press Release IP/ 08/ 1461 
7 Horizon 2020:   ht t p: / / ec.europa.eu/ research/ horizon2020/ index_en.cfm?pg=bet t er-societ y 
EUROPE 2020:   ht t p: / / ec.europa.eu/ europe2020/ index_en.ht m 
 

1        2           3                 4                    5                       6                    7                       8                     9                     10                 11 
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The seven chal lenges ident if ied deal wit h t he fol lowing t opics:  

• Healt h,  demographic change and wel lbeing;  
• Food securit y,  sust ainable agricult ure and forest ry,  marine and marit ime and inland wat er 

research,  and t he Bio-economy;  
• Secure,  clean and ef f icient  energy;  
• Smart ,  green and int egrat ed t ransport ;  
• Climat e act ion,  environment ,  resource ef f iciency and raw mat erials;  
• Europe in a changing world - inclusive,  innovat ive and ref lect ive societ ies;  
• Secure societ ies - prot ect ing f reedom and securit y of  Europe and it s cit izens.   

As has been point ed out ,  t he DRB faces many specif ic chal lenges for it s societ ies:  Not  only is it  

t he most  int ernat ional r iver basin,  wit h many nat ional languages.  The region faces also a divided 

past  on bot h sides of  t he “ Iron Curt ain”  and t he social  and nat ural legacies of  recent  mil it ary 

conf l ict s.  Wit h mult iple minorit ies and a long hist ory of  migrat ion,  it  is also one of  t he most  diverse 

regions regarding it s cult ural and nat ural herit age.  As st at ed above,  t he Danube River Basin can 

t herefore be a ‘ laborat ory’  for Europe.  The societ al chal lenges are depict ed in t heir relat ion t o 

t he sust ainable development  of  t he region in Figure 5.  Figure 6 shows t he connect ion of  H2020 

societ al chal lenges and t he EU-SDR Priorit y Areas.   

 

 

Figure 5:  The H 2020 societ al  chal lenges and sust ainable macro-regional  development .  (Source:  
diagram by coordinat ing lead aut hors) 
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Figure 6:  Main l inks bet ween t he H 2020 societ al  chal lenges and t he Pr ior i t y Areas of  t he EU-
St rat egy f or  t he Danube Region.   

 

THE RESEARCH FRAMEWORK 

In t he past ,  t he Danube and it s t r ibut aries were boundaries,  prot ect ive zones and communicat ion 

rout es;  t hey could be commons or imperial  propert y.  Cult ural,  et hnic,  pol it ical,  economic and 

ecological fact ors of  t heir hist ory are evident  in inst it ut ional arrangement s and governance 

charact erist ics.  In conf l ict ing visions,  t he Danube and it s environs are viewed as ‘ inf rast ruct ure to 

be developed’ ,  as ‘ ecosyst em t o be prot ect ed’  or as ‘ herit age t o be preserved’ .  Any approach to 

t he basin’ s sust ainable development  has t o consider t his pot ent ial  for a conf l ict  of  aims and t hus,  

of  measures.   

An int erdiscipl inary research f ramework on sust ainable development  of  t he DRB can build on t he 

rich and of t en ent angled nat ural and cult ural herit age.  Bot h of t en occur in t he same place,  and 

while t hey can int eract  synerget ical ly,  t here can also be t rade-of fs.  A large part  of  t he River Basin 

consist s of  ecosyst ems modif ied by humans.  Bot h t hese and prot ect ed nat ural areas suf fer f rom 

nat ural hazards.  Degradat ion and suscept ibil i t y t o environment al st resses are also common for 

nat ural and cult ural herit age.  Int angible cult ural herit age is t o a large ext ent  about  deal ing wit h 

t he nat ural herit age by means of  t radit ions,  such as t radit ional vit icult ure,  f isheries and 

aquacult ure,  or t radit ional land management  including past  choices of  safe set t lement  areas.  

Tradit ional ecological knowledge as a bridge bet ween cult ural and nat ural herit age of fers t he 

pot ent ial  for a common regional ident it y due t o similarit ies of  regions.   

Regional market ing could benef it  f rom t aking an act ive role in t he preservat ion of  bot h via 

emphasizing t radit ional  ecological knowledge.  This t ranslat es int o a formidable chal lenge:  

M
ob

ili
ty

 a
nd

 m
ul

tim
od

al
ity

S
us

ta
in

ab
le

 e
ne

rg
y

C
ul

tu
re

 a
nd

 to
ur

is
m

, 
pe

op
le

 to
 p

eo
pl

e

W
at

er
 q

ua
lit

y

E
nv

iro
nm

en
ta

l r
is

ks

B
io

di
ve

rs
ity

, l
an

ds
ca

pe
, 

ai
r 

an
d 

so
il 

qu
al

ity

K
no

w
le

dg
e 

so
ci

et
y

C
om

pe
tit

iv
en

es
s

P
eo

pl
e 

an
d 

sk
ill

s

In
st

itu
tio

na
l c

ap
ac

ity
 

bu
ild

in
g 

an
d 

co
op

er
at

io
n

S
ec

ur
ity

Health, demographic change and wellbeing  •  •  •  •
Food security, sustainable agriculture and forestry, marine and 
maritime and inland water research, and the Bio-economy  •
Secure, clean and efficient energy  •  •
Smart, green and integrated transport  •  •
Climate action, environment, resource efficiency and raw 
materials  •  •  •
Europe in a changing world - inclusive, innovative and reflective 
societies  •  •  •  •
Secure societies - protecting freedom and security of Europe 
and its citizens  •  •

Connecting the region
Protecting the 
environment

Building prosperity
Strengthening 

the region

H
o

ri
zo

n
 2

02
0 

S
o

ci
et

al
 C

h
al

le
n

g
es

 
 

www.danubefut ure.eu 
info@danubefut ure.eu 

_________________________________________________________________________________________________________  

 

 



 

19 

Dif ferent  count ries have widely dif ferent  pol icies of  prot ect ing nat ural and cult ural herit age;  in 

poorer count ries,  t he means t o prot ect  t he cult ural herit age are of t en lacking,  leading t o poor 

preservat ion.  Insuf f icient  implement at ion of  exist ing legal f rameworks and prot ect ion measures is 

anot her problem.   

Given t his si t uat ion,  t he Danube River Basin as Europe’ s main E-W corridor and it s r ich and varied 

t radit ions can become a laborat ory for pilot ing t he sust ainable t ransformat ion processes of  

Europe.  We consider sust ainabil i t y as a balance bet ween t he ecological,  t he economic and t he 

social  syst em,  emphasizing t hat  t he lat t er t wo are embedded in t he boundaries of  t he f irst :  

Economy and societ y have t o remain wit hin t he boundaries of  t he ecological syst em (St rachan 

2009).   

 

The Danube River Basin:  Regional charact erist ics,  chal lenges and asset s 

The DRB’s aquatic systems – a threatened natural heritage 

The hydromorphological dynamic (see Fig.  7),  t oget her wit h t he longit udinal,  vert ical and lat eral 

connect ivit y of  t he rivers and t he l inks t o t he t errest r ial  zones of  t he cat chment  form complex 

syst ems.  Rivers are performing sink and source funct ions for nut rient s,  pol lut ant s and sediment s.  

Managing aquat ic resources sust ainably t herefore is inext ricably l inked wit h good pract ices of  land 

and soil -management  and land use pract ices.  The rich nat ural herit age,  t he environment al asset s 

and t he except ional fauna and f lora,  which developed mil lennia ago due t o t he funct ion especial ly 

of  t he Lower Danube as a refuge during t he Pleist ocene are import ant  opport unit ies for fut ure 

sust ainable development ,  and van be valorised especial ly for t ourism. These nat ural asset s are 

t hreat ened by hydromorphological change and discharge of  unt reat ed sewage and fert i l izers and 

soil  run-of f ,  which cause severe pol lut ion.   

Soils are import ant  f i l t ers and react ors,  in part icular in wet land buf fer zones along t he riverbanks.  

They are t hemselves an endangered resource,  as t he EEA, among many ot her inst it ut ions,  has 

point ed out  clearly:  “ Soil  degradat ion is accelerat ing in many part s of  Europe,  exacerbat ed by 

human act ivit ies such as t he inappropriat e management  of  arable land,  grassland and forest  

land. "8.   

Fut ure r isks f rom f looding and drought s including long-t erm changes and t he ef fect s of  cl imat e 

change9 as wel l  as indust rial  pol lut ion can be addressed only on a basin wide scale wit h adequat e 

management  plans and resources t o implement  t hem.  As required by the EU-Wat er Framework 

Direct ive (EU-WFD),  t he Int ernat ional Commission for t he Prot ect ion of  t he Danube River (ICPDR) 

has issued a “ River Basin Management  Plan (RBMP)”  in 2009 (ICPDR 2009).  

8 http://www.eea.europa.eu/soer/europe/soil 
9 See for instance the ERC-grant project “Deciphering River Flood Change”: 

http://floodchange.hydro.tuwien.ac.at/deciphering-river-flood-change/ 
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Figure 7:  Bank erosion is 
par t  of  t he hydromorpho-
logical  dynamics of  r ivers.  
Sust ainable land use 
should t ake t his int o 
account  in land manage-
ment  and administ rat ion 
(Source:  St ef an Dorondel ).   

 

This analysis of  environment al problems and t he j oint  program of  measures t o solve or at  least  t o 

mit igat e t hem on a basin-wide scale upon consult at ion of  t he Danube count ries is a novelt y.  The 

document  ident if ies organic and nut rient  pol lut ion as wel l  as hazardous subst ances as main wat er 

management  issues.  Pol lut ion is a t hreat  for human wel l-being and nat ural herit age mainly in t he 

middle and lower r iver sect ion.  Hydromorphological al t erat ion due t o channel izat ion,  f loodplain 

isolat ion and hydro-power use charact erize t he Upper Danube problem spect rum.   

The f irst  RBMP focussed on hydromorphology and pol lut ion The second RBMP t akes t he ef fect s of  

al ien invasive species and cl imat e change int o considerat ion.  Wast ewat er t reat ment  and bet t er 

land management  in order t o reduce t he input  of  pol lut ant s as wel l  as ecosyst em rest orat ion are 

considered as import ant  fut ure t asks t o counteract  t he ongoing negat ive t rends.  Import ant  

research gaps have been ident if ied for many of  t hese aspect s.  As t he ef fect  of  invasive species is 

largely unknown,  ICPDR cal ls specif ical ly for research in t his f ield (ICPDR 2014;  see also ICPDR 

2008 and 2015).  Sediment  qual it y and quant it y also needs t o be bet t er st udied;  t he DREAM (Danube 

River Research and Management ) proj ect ,  a f lagship proj ect  of  EUSDR PA 7,  focusses on t hese 

issues. 10 Several recent ly publ ished st rat egic document s by ICPDR emphasize t he need t o int egrat e 

dif ferent  sect or pol icies,  especial ly inland navigat ion,  hydropower and agricult ure.  ICPDR 

recognizes t he need t o t ackle int erl inked chal lenges wit h int er- and t ransdiscipl inary approaches.   

  

10 http://seddon.boku.ac.at/index.php/en/news/construction-progress-research-channel.html 
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The European Innovat ion Part nership (EIP) on Wat er l ikewise ident if ied cross-cut t ing issues such 

as governance of  wat er use,  monit oring,  decision support ,  and specif ical ly t he management  of  

ext remes such as f lood and drought  r isk or t he Wat er/ Energy nexus. 11 The provision of  food,  raw 

mat erials or genet ic resources j ust  as t he regulat ion of  cl imat e and wast e decomposit ion requires 

unhampered funct ioning of  basic ecological processes such as nut rient  cycl ing or primary 

product ion.   

The Danube’ s ecosyst em services of fer t he pot ent ial  e.g.  of  carbon st orage,  wat er resource 

provision and cult ural values t hat  underpin t ourism (Tucker et  al .  2010).  The aut hors recommend 

a precaut ionary approach t o t he conservat ion of  ecosyst em services,  and emphasize t hat  t he role 

of  ecosyst em services in decision-making is of t en st i l l  weak because of  knowledge gaps not  only 

in research but  also in publ ic percept ion.  Consequent ly,  many of  t he services are being degraded 

or at  r isk,  of t en as a result  of  unsust ainable pract ices.  Knowledge about  t he complex relat ions 

bet ween ecosyst em processes and funct ions and t heir values as wel l  as t heir sust ainment  is 

indispensable,  and lacking.  Int er- and t ransdiscipl inary cooperat ion wil l  help societ y t o benef it  

f rom t he ecosyst ems of  t he Danube and wil l  cont ribut e t o IPBES (Int ergovernment al Plat form on 

Biodiversit y & Ecosyst em Services).  

The current environmental status of the DRB  

The Danube and t he DRB are not  exempt  f rom t he profound social  and ecological t ransformat ions 

somet imes cal led t he ‘ great  accelerat ion’ .  Social and economic legacies have led t o many heavily 

f ragment ed landscapes and ot her kinds of  f ragment at ion including societ al ones.  As already 

point ed out ,  t he environment  of  t he DRB is part icularly t hreat ened by pol lut ion,  longit udinal,  

lat eral and in-st ream hydromorphological al t erat ions,  land use changes,  overexploit at ion,  cl imat e 

change and invasive species.   

The monit oring performed by ICPDR has emphasized t hat  only about  one t hird of  t he Danube 

exhibit s Class 2 according t o t he 5-t iered classif icat ion scheme of  t he EU-WFD and ful f i ls t he 

ecological requirement s of  t he WFD (“ good ecological st at us” ;  ICPDR 2009,  see also ICPDR 2015).  

These sect ions are sit uat ed mainly in t he lower part  of  t he river,  showing t he exist ing ecological  

pot ent ial ,  while especial ly t he Upper Danube is severely af fect ed by hydromorphological changes.   

Many larger set t lement s do not  col lect  or process wast ewat er and a considerable number of  

indust rial  facil i t ies emit  ef f luent s direct ly int o t he Danube and it s t r ibut aries or indirect ly via 

urban sewers.  Approximat ely 650 risk spot s for hazardous subst ances were report ed in t he river 

basin in 2009.  A hazardous equivalent  of  6.6 mil l ion t ons has being ident if ied as pot ent ial  danger.  

Non-point  sources of  pol lut ion such as fert i l izer and pest icide runof f  add t o t he overal l  problem. 

As Figure 8 shows,  t he number of  pot ent ial  r isk spot s is especial ly high in t he Middle Danube and 

it s main east ern t r ibut ary,  Tisza.   

11 http://ec.europa.eu/environment/water/innovationpartnership/ 
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Figure 8:  Pot ent ial  accident  r isk spot s in t he DRB. The map shows t he Wat er  Risk Index.  The 
darker  t he colour  and t he larger  t he size of  t he squares,  t he higher  t he r isk index (Source:  ICPDR 
2009;  Not e:  t he separat ion of  Serbia and Mont enegro was not  yet  considered in t his map).   

 

The wat er cycles of  t he DRB are f requent ly al t ered by int errupt ion of  r iver and habit at  cont inuit y,  

by t he disconnect ion of  adj acent  f loodplains as wel l  as by wat er abst ract ion,  impoundment s or 

hydropeaking.  Hydropower dams are one of  t he maj or pressures.  Only some are passable for 

migrat ing aquat ic species,  but  even t hey have severe ecological consequences and impact  t he 

sediment  regime of  t he river.  Three maj or dams are locat ed downst ream of  Vienna,  Gabcikovo 

and t he t wo Iron Gat e dams.  Especial ly t he lat t er t wo barriers are a problem for migrat ing species.  

If  longit udinal r iver connect ivit y were rest ored wit h suit able passages,  long dist ance migrat ory 

species could re-migrat e t o t he Upper Danube.   

Tribut aries are no less af fect ed by hydropower dams.  Apart  f rom river-specif ic t hreat s,  aquat ic 

ecosyst ems are impact ed by land use or by t he ef fect s of  cl imat e change.  They suf fer f rom 

overexploit at ion and f rom t he consequences of  urbanizat ion such as seal ing and urban sprawl.  

Local ly,  forest ry act ivit ies,  sal inizat ion,  land subsidence and many ot her problems can dominat e 

t he sit uat ion.  Hence,  al l  sust ainabil i t y research has t o be anchored in local ized case-st udies and 

must  include a comprehensive view on aquat ic and t errest r ial  ecosyst ems,  t aking int o account  

t heir int r insic connect ivit y.   
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Altered biodiversity and resulting ecological and societal challenges  

Biodiversit y is negat ively inf luenced by habit at  change,  species exploit at ion,  by t he int ent ional or 

unint ent ional int roduct ion of  al ien and invasive species,  and by disease emergence as wel l  as by 

cl imat e change.  Al l  factors have an impact  on habit at  charact erist ics and species’  l i fe-cycles.   

River syst ems are charact erized by t heir connect ivit y.  Connect ing dif ferent  European river syst ems 

via shipping canals favoured t he spread of  invasive species,  widely recognized as t he second maj or 

cause of  biodiversit y decl ine,  af t er habit at  al t erat ion.  When t he Rhine-Main-Danube Canal was 

complet ed in 1992,  it  opened an invasion corridor bet ween t he Black Sea and t he Nort h Sea.  

Furt her wat erway development  wil l  lead t o even more of  h pot ent ial ly dangerous exchange of  

biot a.  The impact  of  invasive non-nat ive species in t he Danube is not  yet  ful ly evaluat ed (ICPDR 

2013).  

The st urgeon,  a f lagship species of  t he DRB once providing l ivel ihood for many communit ies along 

t he Danube River,  faces ext inct ion nowadays due t o overexploit at ion and habit at  loss (disrupt ion 

of  migrat ion rout es,  pol lut ion,  hydromorphological changes).  Rest oring t he st urgeon f ishery in t he 

Middle and Lower Danube is an import ant  ecological as wel l as an economic goal.  But  t his cannot  

be achieved wit hout  proper considerat ion of  t he socio-economic needs of  t he f ishermen 

communit ies,  such as provision of  economic alt ernat ives t o ensure t heir income unt i l  t he recovery 

of  st ocks.  The empowerment  of  f ishermen communit ies and an open dialogue on t he local needs 

and problems t hat  t hey are facing would assure good col laborat ion and ensure t heir access right s 

t o f ishery resources and f ishing grounds.   

A precaut ionary approach has t o t ake int o account  new t hreat s generat ed by human act ivit ies,  

such as new and emerging pol lut ant s.  Endocrine disrupt ors,  persist ent  organic pol lut ant s,  recent ly 

launched pharmaceut icals and nano-mat erials pose yet  unknown heal t h hazards.  Alt hough t heir 

concent rat ion in t he aquat ic environment  could be below det ect ion l imit s,  t hey can reach 

alarming levels in biot a and human food t hrough bioaccumulat ion and bio-magnif icat ion processes.  

Hence,  t heir impact  should be careful ly invest igat ed.  Persist ent  organic pol lut ant s (POPs) 

accumulat e and can reach dangerous levels over t ime.  Time lags and unexpect edly delayed ef fect s 

on t he of fspring generat ions need t o be especially considered.  In t his and in many ot her issues of  

environment al hazards,  t he DRB count ries face serious dat a gaps and inadequat e monit oring 

pol icies.  Disparat e dat a acquired t hrough research st udies remains poorly disseminat ed and 

underut i l ised.  More dat a on t he occurrence and ef fect s of  such pol lut ant s are needed t o enable 

ef f icient  environment al r isk assessment .   

The Danube Delt a is an import ant  migrat ion hot spot  for birds and,  as a consequence,  a maj or gat e 

for t he emergence of  infect ious diseases.  The t wo recent  out breaks of  West  Nile Virus and Avian 

Inf luenza in t he region are conclusive examples.  The Danube Delt a should be an import ant  

surveil lance point ,  wit h research t arget ed on epidemiological pat hways in domest ic animals and 
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 wildl ife reservoirs based on t he ‘ One Healt h approach’ . 12 The role of  t he Danube in pat hogen and 

chemical pol lut ion spreading and it s impact  on keyst one species of  t he Black Sea (e.g.  endangered 

cet aceans),  is st i l l  unknown.  However,  no dat a is available on t he microbial and t oxic hazards 

t hreat ening t his charismat ic species in t he Black Sea.  

Industrial legacies and sediment pollution 

Legacies of  past  pract ices det ermine river management  opt ions t oday and have t o be account ed 

for when t alking about  sust ainable development .  Legacy cont aminat ion is embedded in t he 

sediment  wit h a high risk of  re-ent ry int o t he wat er cycle wit h every f lood and dredging operat ion.  

This problem was st udied as a side-ef fect  of  t he Baia Mare,  Romania Cyanide spil l  of  January,  

30t h,  2000,  when a t ail ings pond burst  at  a facil i t y reprocessing old mining t ail ings and re-

deposit ing t he wast e sludge int o a new t ail ings pond.  The incident  kil led t housands of  f ish,  

poisoned wat erfowl and af fect ed t housands of  people l iving on t he riverbanks.  Few mont hs lat er,  

cat ast rophic f loods moved more cont aminat ed wat ers downst ream t o t he Tisza and t he Danube.  

The Baia Mare spil l  demonst rat ed t hat  people l iving next  t o t hese dams suf fer direct ly while t hose 

yielding t he huge prof it s are not  af fect ed (Harper 2005;  Dorondel in prep. ).  

A st udy conduct ed t hereaf t er measuring t he heavy met al load in sediment s and river wat er yielded 

an unexpect ed result .  Concent rat ion in t he sediment  exceeded t hat  in t he wat er (Mackl in et  al .  

2003).  Mackl in et  al .  (2003:  256) sum up t heir f indings:  “ While not  downplaying t he shor t  t erm 

ecological  ef f ect s of  t he spi l l s,  t hey should be seen more as compounding much longer  t erm 

problems associat ed wi t h many decades of  poor ly regulat ed,  and largely unt reat ed,  indust r ial ,  

mining and urban discharges int o local  r ivers. ”  Mining act ivit y in t he area ceased in 2007 and 

t here are signs of  ecological recovery.  But  t he long-last ing heavy met al load in sediment s,  

inappropriate conservation work in mining areas and the Roşia Montană mining project currently 
raise nat ional and int ernat ional concern.  

Pol lut ion f rom indust rial  facil i t ies (mines,  plant s,  fact ories) abandoned af t er t heir closure in t he 

1990s is also a serious problem in adj acent  r iver basins of  Sout h-East  Europe.  

Political and socio-economic situation of the DRB 

The DRB encompasses a high pol it ical diversit y,  as EU-member st at es cooperat e wit h accession 

count ries and neighbouring count ries.  The dif ferent  nat ional legislat ions and pol it ical cont ext s 

impede a harmonized basin-wide approach,  especial ly wit h regard to economic cooperat ion,  

mobil it y or research,  unless specif ic f rameworks address t he DRB in it s ent iret y.  

Socio-economic disparit ies,  charact erist ic for t he DRB, are a huge chal lenge.  The annual median 

disposable income dif fers bet ween count ries of  t he Upper and t he Lower Danube by 15 000 € (see 

Fig.  9).  Financial and inst it ut ional cooperat ion bet ween prosperous areas in t he upper cat chment  

and less developed ones in t he middle and especial ly in t he lower basin is lacking.  Brain drain 

af fect s count ries such as Bulgaria or Romania and hampers economic growt h,  j ust  as does 

12 http://www.onehealthinitiative.com/ 
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t raf f icking in human beings and smuggl ing of  goods and corrupt ion.  Weak government s,  especial ly 

when not  complement ed by civi l  societ y inst it ut ions,  creat e many environment al problems.  When 

combined wit h problemat ic media and a general lack of  economic means t hey exacerbat e 

unsust ainable economic exploit at ion and lead t o undesirable environment al and social  condit ions;  

t hey are among t he main reasons for t he growing inequal it y in t erms of  access t o environment al  

benef it s in t he DRB.  The DRB is an area of  environment al inj ust ice.  

 

 

Figure 9:  Median year ly income class of  t he EU-27 count r ies (source:  EUROSTAT 2014) 
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The DRB of fers many opport unit ies t o count eract  t his sit uat ion,  not  least  because of  it s r ich and 

diverse cult ural past  and t he unique environment al condit ions.  The Danube it self  is a gat eway 

t owards t he east  and connect s Europe t o t he Black Sea and Cent ral Asia.  The large pot ent ial  for  

renewable energy can only be developed for long-t erm sust ainabil i t y if  ecological requirement s 

are t aken int o account  t o avoid or at  least  minimize negat ive impact s on biodiversit y and aquat ic 

habit at s.  The est abl ishment  of  a sust ainable bio-economy can benef it  f rom t he fert i le soils in t he 

middle and lower basin,  which are st i l l  in fair ly good condit ion and not  degraded by excessive 

fert i l izer use and int ensive agricult ure (Haidvogl,  2014).   

The DRB has a high pot ent ial  of  cooperat ion in educat ion,  as most  count ries have wel l  est abl ished 

educat ion syst ems wit h many higher educat ion facil i t ies connect ed in int ernat ional associat ions.  

The Danube Rect ors’  Conference (DRC) was est abl ished in 1983.  Today,  t he DRC unit es about  70 

universit ies f rom 15 count ries,  which discuss and def ine nat ional,  regional and int ernat ional 

common t arget s and st rat egies of  research and educat ion.  Toget her wit h t he Alps-Adriat ic Rect ors’  

Conference,  which also covers count ries of  t he DRB,  more t han 90 universit ies are represent ed in 

t his largest  pool of  inst it ut ional ized knowledge in t he DRB. The Int ernat ional Associat ion for 

Danube Research (IAD) was est abl ished in 1956 by t he Academies of  Sciences of  Aust ria,  Romania 

and Bulgaria.  It  includes research inst it ut ions and is a wel l -est abl ished plat form,  where scient ist s 

f rom t he Danube count ries cooperat e and exchange.   

The Danube St rat egy seeks t o creat e synergies and coordinat ion bet ween exist ing pol icies and 

init iat ives of  t he Danube Region.  The Danube Region St rat egy serves t he goal of  increasing 

prosperit y,  securit y and peace for t he peoples l iving t here,  especial ly t hrough enhancing cross-

border,  t rans-regional and t rans-nat ional cooperat ion and coordinat ion (European Commission 

2010).  Part icipat ory processes can play a large role in t his endeavour,  as t hey involve local 

communit ies and individuals and make t heir knowledge available for research,  planning and 

management .  Danube:Fut ure cont ribut es t o t he vision of  t he Danube St rat egy by fost ering and 

enabl ing t ransnat ional sust ainabil i t y research and educat ion.   

Recent ly,  European researchers have t urned t o t he publ ic for crowd-based dat a gat hering,  

monit oring and research.  This Cit izen Science-Approach is also a great  way t o empower people in 

an increasingly science-based world.  Sust ainabil i t y research can benef it  f rom Cit izen Science 

proj ect s which also are great  way of  l i felong learning and educat ion.  The use of  modern ICT 

t echnologies and geo-informat ion syst ems can aid t his process.  Developing “ Spat ial  Cit izenship”  

programs could become an import ant  means for local involvement  and last ing t ransdiscipl inary 

cooperat ion,  st rengt hening civi l  societ y and t he research communit y al ike. 13 

Assets of a multi-faceted Cultural Heritage  

The hist ory of  t he DRB has led t o a st r iking cult ural,  pol it ical and et hnic diversit y.  Many 

monument s,  sit es and t radit ions,  including t radit ional ecological knowledge,  have been designat ed 

as UNECSO world cult ural herit age or are in t he process of  being assessed.  Among t he designat ed 

13 http://www.spatialcitizenship.org/ 
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mat erial  herit age one f inds t he Roman Limes,  t he cult ural landscapes of  Wachau in Aust ria,  t he 

banks of  t he Danube and Buda cast le in Budapest ,  t he hist oric t own of  Banská Št iavnica,  t he 

Mehmed Paša Sokolović Bridge in Višegrad (see Fig.  10) or t he paint ed churches of  Moldavia.  

Acknowledged int angible herit age comprises t radit ions such as t he Hungarian folk dance Táncház 

or t radit ional forms of  Romanian folk music (Doina).  Cult ural herit age has t he pot ent ial  t o support  

sust ainable t ourism and economic growt h in t he t ert iary sect or by connect ed professional 

act ivit ies which include Informat ion and Communicat ion Technologies (ICT),  for reconst ruct ion,  

cat aloguing and preservat ion.  Tangible and int angible cult ural herit age can help t o st rengt hen 

social  cohesion,  regional ident it ies and wel l-being,  empower local st akeholders t o part icipat e 

act ively in t he process,  while at  t he same t ime embedding local ized cult ural herit ages int o a 

European cont ext .   

 

  

 

 

 

 

 

 

Figure 10:  The Mehmed 
Paša Sokolović Bridge in 
Višegrad across t he 
Dr ina River  in t he east  
of  Bosnia and 
Herzegovina was bui l t  
at  t he end of  t he 16t h 
century (source: Andrić 
Branislav).   

 

Preservat ion and valuat ion of  t angible and int angible cult ural heri t age in t he DRB is a 

mult ifacet ed,  int erdiscipl inary t ask for several reasons.  It  was and is t hreat ened by et hnic conf l ict s 

and by being t he t arget  of  et hnic cleansing.  Symbolic markers of  et hnical groups have been 

eradicat ed in recent  t imes in former Yugoslavia (Vos 2015).   

Cult ural herit age is af fect ed by t he disappearance or severe depopulat ion of  rural communit ies 

especial ly of villages in mountainous areas (e.g. Apuseni or Poiana Ruscă mountains in Romania). 
Hist oric set t lement s on river islands have vanished because of  r iver engineering works.  Ada Kaleh 
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Island upst ream of  t he Iron Gat e is a case in point  (see Fig.  11).  Herit age is also af fect ed by 

mat erial  decay (e.g.  due t o weat hering,  sunl ight  and t emperat ure variat ion,  moist ure,  pol lut ion) 

and it s preservat ion requires t o t ake nat ural hazards in t he DRB such as f loods or landsl ides or t he 

risk of  accident al release of  hazardous subst ances int o account .   

Addressing t hese circumst ances,  t he European Commission and t he Council of  Europe have 

int roduced t he Regional Programme on Cult ural and Nat ural Herit age in sout heast  Europe.  It  “ … 

seeks t o change local  percept ions on her i t age and inst igat e debat es about  uses of  t he past .  The 

premise is t hat  only by learning f rom past  conf l ict s wi l l  t he region be able t o cont inue i t s pat h 

t o EU int egrat ion. ”  (Vos 2015:  2).   

 

 

 

 

 

Figure 11:  The island Ada 

Kaleh wi t h i t s f ort ress 

f rom t he lat e 17t h cent ury 

disappeared when t he Iron 

Gat e dam I was 

const ruct ed in 1971 

(source:  Library of  

Congress,  Phot ochrome 

Pr int s Col lect ion LC-DIG- 

Fppmsc-09518) 

 

Preserving t angible and int angible cult ural heri t age and simul t aneously real izing it s economic 

value is evident ly an int egrat ive t ask.  Not  al l  economic development  wil l  be support ive of  t he 

local cult ural herit age,  even if  i t  int egrat es it  int o t heme-park-l ike st ruct ures.  It  wil l  be import ant  

t o creat e local and regional value chains rat her t han enlarging the reach of  global ized 

ent ert ainment  indust ries.  Just  l ike nat ural herit age,  cult ural herit age requires int er- and 

t ransdiscipl inary cooperat ion t o ful ly real ize and valorise it s societ al and economic pot ent ial .   

Conflict as a sustainability problem 

The hist oriography of  t he DRB is charact erized by a gradient  j ust  l ike t he river.  While t he Upper 

Basin’ s hist ory is part  of  t he main narrat ive of  Europe,  and rest s on a large base of  sources,  in t he 

Lower Basin,  hist oriography remains scat t ered,  and poorly known t o t he main narrat ive of  
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European curricula.  A lack of  sources aggravat es t he uneven development  of  hist oriography.  This 

sit uat ion can lead t o simpl if ied,  reduct ionist  black-and-whit e st ories,  which have t o be overcome, 

if  a post -social ist  and post -nat ional ist  sust ainabil i t y agenda is t o be support ed.  This includes also 

t o count eract  percept ions of  “ The Balkan”  as a case dist inct  f rom ot her areas,  which would hinder 

European int egrat ion.   

Just  l ike in many ot her int ernat ional co-operat ion proj ect s,  prej udices,  et hnocent ricit y and a 

general at t it ude of  ‘ ot hering’  nat ional problems have t o be act ively t ackled.  It  remains unclear 

how t hey can best  be addressed.  An int erdiscipl inary approach seems most  promising.  Somet imes,  

building cult ural bridges can be a quest ion of  building t hem mat erial ly.  Transport at ion 

inf rast ruct ure such as bridges,  highways or railway net works mirror t he f ragment ed hist ory and 

hamper t he development  of  cult ures of  co-operat ion,  because of  long and t edious communicat ion 

pat hs.   

The cont rast ing impact s of  peace or war make for import ant  dif ferences for prospect s of  

sust ainable development  (see Fig.  12).  People in t he Danube region fought  for cent uries and have 

lef t  al l  kinds of  legacies,  but  t he sust ainabil i t y problems creat ed by t he most  recent  conf l ict s are 

t he most  dangerous (UNEP and UNCHS 1999).   

Among t he legacies of  t he recent  war in t he Balkans are a bombed oil  st orage facil i t y in Bor,  a 

dest royed oil  t ank at  Novi Sad and t he infamous indust rial  area of  Pančevo,  best  known for 250 

t onnes of  l iquid ammonia spil led int o t he Danube during t he war.  Sit e managers had released t he 

t oxic f luid in an at t empt  t o l imit  danger f rom a pot ent ial  air st r ike on st ored ammonia of  t he 

fert i l iser plant .  This release was probably responsible for f ish kil ls in t he Danube,  up t o 30 km 

downst ream.  UNEP assessed t hat  t he wat ers of  t he Danube were pol lut ed heavily during t he Balkan 

war.  UNEP concluded wit h regard t o t he overal l  sit uat ion:  “ Social ,  economic and administ rat ive 

disrupt ion are l ikely t o cause an increase of  pressure on nat ural  resources,  bot h wi t hin and 

out side prot ect ed areas (e.g.  increased use of  wood f or  cooking and heat ing,  due t o loss of  

elect r ici t y suppl ies).  […] .  Exper ience f rom reconst ruct ion act ivi t ies in ot her  Balkan count r ies 

shows t hat  f ut ure reconst ruct ion in Yugoslavia wi l l  place heavy demands on raw mat er ials (e.g.  

gravel ,  rock,  wood product s,  wat er). ”  (UNEP and UNCHS 1999:  68).   

Conf ront ing t he past —including war and t he havoc it  wreaks—can t urn int o a unique learning 

opport unit y.  In an ecological ly degraded world,  long-t erm economic development  is impossible 

and social  unrest  wil l  increase.  The EUSDR as wel l  as Horizon 2020’ s Societ al Chal lenges address 

t hese issues,  even if  t he import ance of  social  and environment al legacies has not  yet  been 

expl icit ly st at ed and formulat ed as a chal lenge.   
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Figure 12:  Bombardment  of  Novi  Sad 1999 dest royed inf rast ruct ure and oi l  t anks leading t o long-

last ing environment al  hazards (source:  Darko Dozet ).  

 

  

 
 

www.danubefut ure.eu 
info@danubefut ure.eu 

_________________________________________________________________________________________________________  

 

 



 

31 

Principles of  long-t erm orient ed sust ainabil i t y research and capacit y building for t he DRB  

The sust ainable development  of  t he region is a pre-condit ion of  human wel lbeing.  It  is inext ricably 

l inked t o mat erial  aspect s (income,  asset s,  food),  healt h (feel ing wel l ,  capacit y t o work,  heal t hy 

environment ),  social  connect ions (social  cohesion),  securit y (personal safet y,  t ranquil l i t y) and 

f reedom of  choice and act ion (dependent  also on educat ion) (MEA 2005,  quot ed in Sandu 2010).  

As an int egral part  of  t he ecosyst ems,  t he Danube cit izens are also connect ed t o t he qual it y of  t he 

Danube environment .  The l iving generat ion bears responsibil i t y for t he nat ural legacy t hey provide 

t o fut ure generat ions.   

The Danube River Basin wit h it s unique nat ural and cult ural herit age,  but  also wit h i t s chal lenging 

cult ural and nat ural legacies and pol it ical and economic environment  can become a model macro 

region for t he Europe-wide t ransformat ion t o sust ainable development .   

The int egrat ion of  cult ural and nat ural herit ages and legacy chal lenges by means of  int er- and 

t ransdiscipl inary approaches has been ident if ied as t he most  promising specif ic avenue t owards 

sust ainable development  of  t he Danube River Basin macro region.  Long-t erm socio-ecological 

research is necessary t o successful ly deal wit h t he legacies and valorise t he herit age for 

sust ainable development  int egrat ing mult iple pressures and long-t erm ef fect s.  This sect ion gives 

an overview of  t he programmat ic principles for research and capacit y building necessary t o deal 

wit h t he ent angled cult ural and nat ural legacies and herit age in a long-t erm perspect ive.   

Systems’  behaviour and the consequences for sustainability research 

One of  t he main chal lenges of  sust ainabil i t y research is t he non-l inearit y of  complex syst ems.  In 

many cases,  changes in ecosyst ems involve non-l inear processes.  Lag phases,  accl imat ion,  

resource l imit at ion,  homeost asis,  hyst eresis ef fect s and t hreshold responses t o impact s such as 

cl imat e change and t o human int ervent ions are f requent ly found in nat ure (Gerzabek and 

Winiwart er 2012).   

To give but  one example,  Zhou at  al.  (2008) model led ecosyst em responses t o global cl imat e 

change.  Their result s show t hat  response pat t erns were non-l inear,  showing parabol ic,  asympt ot ic,  

and t hreshold-l ike behaviors.  Ecosyst em responses t o combined anomalies of  several fact ors 

dif fered considerably f rom responses t o individual fact ors wit h regard t o pat t erns and/ or crit ical 

point s of  nonl ineari t y.  To cast  it  in t he t erminology of  resil ience t heory,  when faced wit h 

dist urbance,  complex syst ems can move f rom one st abil i t y domain t o anot her,  crossing t ipping 

point s f rom where a return t o a previous st at e becomes highly unl ikely.  

Long-t erm processes are import ant  drivers for syst em behaviour.  Short -t erm observat ions of  

nat ural syst ems cannot  reveal real ist ic t rends of  such processes of  change.  Long-t erm observat ions 

are necessary t o measure and underst and complex ecological processes;  t his is even t ruer if  one 

is deal ing wit h coupled human-environment  syst ems.  Social sciences and humanit ies are needed 

t o underst and t he long-t erm evolut ion of  such syst ems.   
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Coupled,  hybrid human-environment  syst ems exhibit  emergent  propert ies.  This means t hat  despit e 

t he best  ef fort s of  numerical and st at ist ical model l ing,  t he fut ure remains fundament al ly 

unpredict able,  beyond the uncert aint y of  single dat a point s.  Risk management  becomes a crit ical ly 

import ant  issue.  Int erdiscipl inary communicat ion including lessons learned f rom t radit ional 

knowledge is a key t o success in t his vit al  endeavour.   

The above-present ed charact erist ics of  t he complex syst ems mandat e a long-t erm and 

precaut ionary approach for sust ainabil i t y research.  Such an approach pays part icular at t ent ion t o 

legacies.  It  is by necessit y t ransdiscipl inary and aims t o fost er social ,  t ransformat ive learning.  This 

sect ion of  t he Whit e Paper can build on recent ly publ ished nat ional Whit e Papers.   

A Long-term approach is necessary 

Wit h increasing knowledge especial ly about  global and cl imat e change t he need for a long-t erm 

perspect ive is acknowledged in research and pol icy document s as st ressed e.g.  by Riahi et  al .  

(2007),  Singh et  al .  (2013) or in t he Nat ural Environment  Whit e Paper of  t he UK-Depart ment  for 

Environment ,  Food and Rural Af fairs (2011).  In a recent  Whit e Paper on Long-Term Research,  t he 

Aust rian research communit y has spel led out  t he necessit y for a long-t erm approach.  This Whit e 

Paper emphasizes t he role of  global change for al l  sust ainabil i t y issues.  “ Since global  change has 

long-t erm impact s,  shor t -t erm research proj ect s can only del iver  inadequat e answers.  

Monodiscipl inary approaches are equal ly unsat isf act ory.  Human-environment  syst ems can only be 

recorded and underst ood using a mul t idiscipl inary approach.  This involves capt ur ing t he complex 

int eract ion of  physical -chemical ,  biological  and sociocul t ural  (or  social  and cul t ural ) processes,  

in which cont ext  humans are bot h t he responsible and t he af f ect ed par t ies and yet  may also be 

t he creat ors […] . ”  (Mirt l  et  al .  2015:  40).    

 

Figure 13:  The Viennese Danube and it s morphological development  f rom 1663 t o 2010 (Source:  
Severin Hohensinner).  
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Long-Term approaches are import ant  wherever a bias in t he evaluat ion of  ecosyst emic propert ies 

arises f rom short -t erm informat ion.  River channel izat ion and i t s inf rast ruct ures af fect ed t he 

Danube since cent uries.  Such syst emat ic measures implement ed e.g.  in t he Upper Danube since 

t he lat e 19t h cent ury cause long-last ing legacies.   

Based on his invest igat ion of  t he decl ine of  marine animal resources,  in part icular f ishes,  marine 

biologist  Daniel Pauly int roduced t he not ion of  “ shif t ing basel ines”  int o ecological research and 

management  (Pauly 1995).  Pauly st resses t hat  each period has it s own percept ion of  basel ines,  

e.g.  f ish st ocks,  ignoring long-t erm changes.  Rosenberg et  al .  (2005) demonst rat ed t his for t he 

early cod st ocks of  t he Canadian Scot ian Shelf ,  which have been underest imat ed for a long t ime 

because f ishery st at ist ics f rom t he 1970s were t aken as reference for t he evaluat ion of  t he decl ine 

up t o t he 1990s.  Pol icies t arget ed t owards long-l ived ecosyst ems in t he DRB might  also suf fer f rom 

such bias.  

Nature and Culture are entangled 

Long-Term st udies have t o account  for t he presence of  humans not  j ust  as dist urbers of  ‘ nat ure’  – 

but  as inhabit ant s of  nat ural and social  environment s.  Not  only are humans an evolut ionary 

species,  human societ ies are also embedded in nat ural processes.  Any t ransit ion t owards 

sust ainabil i t y and necessary adapt at ion st rat egies need a comprehensive approach.  As Mirt l  et  al .  

(2015) st at e t his requires t aking int o account  “ … t he int errelat ions bet ween societ y and t he biot ic 

and abiot ic component s of  t he Ear t h Syst em and of  i t s development  t o dat e and int o t he f ut ure” .  

Environment al problems are similarly societ al ones and according knowledge can support  societ y,  

pol it ics and economic development  for t he long-t erm.  “ Sust ainabi l i t y is seen as a pol icy obj ect ive 

t o avoid placing t he ecological  basis of  l i f e at  r isk,  avoiding social  conf l ict s and t o creat e economic 

st abi l i t y.  [ . . . ]  Among ot hers,  t his includes ensur ing t hat  t he capabi l i t y of  t he ecosyst em t o 

provide t he services required by societ y (“ ecosyst em services“ ) is cont inual ly maint ained. ”  (Mirt l 

et  al .  2015:  40).   

As concerns herit age preservat ion,  t he int erdependence of  biodiversit y and cult ural diversit y has 

been addressed recent ly by t he UNESCO-SCBD programme,  a j oint  init iat ive of  t he UNESCO and 

t he Secret ariat  of  t he Convent ion on Biological Diversit y (SCBD) on t he l inks bet ween biological 

and cult ural diversit y (UNESCO & SCBD 201014).  In April  2014,  t he Florence Declarat ion on t he 

“ Links bet ween Biological and Cult ural Diversit y”  was adopt ed,  referring t o biocult ural diversit y 

as concept  (UNESCO & SCBD 2014;  Šmid Hribar M.  and Urbanc M.  2015).   

Sustainability and the Precaut ionary Principle 

Prot ect ing ecosyst em services and biodiversit y in a sust ainable way is a core t ask of  societ y as a 

whole and requires among ot hers considering global change in decision-making.  This is due t o t he 

fact  t hat  t he “ benef i t s”  provided by t he ecosyst ems are t he basis of  human wel l-being.  Decisions 

14 http://www.unesco.org/new/en/natural-sciences/special-themes/biodiversity-initiative/biodiversity-

culture/unesco-cbd-joint-programme/ 
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about  proximat e causes of  human wel l -being are dif f icult .  Decision making under condit ions of  

uncert aint y has always been and remains a maj or chal lenge for al l  societ ies.  The dif f icult y of  

decision-making has increased wit h t he complexit y of  t he inf rast ruct ures and ot her socio-nat ural 

hybrids humans have creat ed.  As t he t echnological ly mediat ed abil i t ies r ise,  so r ises t he pot ent ial  

r isk of  int ervent ions.  The European Environment al Agency has publ ished t wo report s cal l ing for 

precaut ion as pol it ical principle.  They show t hat  societ y has hit hert o been lat e t o learn f rom early 

warnings and cal l  for a change of  t he principles of  decision-making (EEA 2001,  2011).   

As st at ed above,  syst em behaviour is of t en non-l inear,  t herefore a long-t erm approach is 

mandat ory.  In many cases,  problems of  precaut ion arise f rom feedbacks across t emporal and 

spat ial  scales,  f rom risk spirals (Sieferle and Müller-Herold 1996) and f rom long-t erm ef fect s with 

lag phases,  t hresholds and synergies.   

Transdisciplinary, part icipatory approaches are necessary 

Sust ainable development  is considered a wicked problem (Rit t el  and Webber 1973) whose 

real isat ion ul t imat ely depends on t he capacit y of  dif ferent  act ors and groups t o communicat e,  

negot iat e and reach col lect ive decisions as act ors can have widely dif ferent  concept ions of  what  

const it ut es a posit ive development  of  t he l ivel ihood and wel l-being or a move t owards a more 

sust ainable sit uat ion (Pahl-Wost l  2002,  Schusler et  al .  2003,  Woodhil l  2004,  quot ed af t er Muro and 

Jef f rey 2008:  329).  Wit hin t ransdiscipl inary research on sust ainabil i t y issues,  messy problems of  

t he out side world require a (re-)solut ion.  Researchers t ake t heir discipl inary and even 

int erdiscipl inary t ools and t ry t o f ind innovat ive solut ions wit hout  st andardized research models 

(Bergmann et  al .  2012).  In t his t oolkit ,  result s and met hods of  basic research are as import ant  as 

communicat ion skil ls and t he abil i t y t o bridge gaps bet ween discipl ines and t heir dif ferent  ways 

of  researching,  arguing and present ing.  But  ul t imat ely,  for robust -implement able knowledge,  t he 

part icipat ion of  st akeholders is a must .  St akeholders cont ribut e t heir unique perspect ive,  

necessary for problem def init ion,  for seeking pat hways and for successful appl icat ion.  Mut ual 

learning is necessary t o f ind t he pat h(s) t owards a more sust ainable fut ure.  St akeholder learning,  

however,  has t o be embedded in smart  inst it ut ional f rameworks of  mult i-level governance 

st ruct ures (Biermann 2007).   

Part icipat ory approaches have t o be considered in educat ion whereas educat ion for sust ainable 

development  has t o t ake int o account  a part icipat ion inequal it y rat her similar t o t hat  formulat ed 

by Jacob Nielsen (2006) for social  media and onl ine communit ies:  90 % of  people are users or 

‘ lurkers’ ,  t hey read or observe but  t hey do not  cont ribut e act ively t o change.  9 % of  people 

cont ribut e f rom t ime t o t ime and only 1 % part icipat e int ensively and provide most  cont ribut ions.  

Educat ion can help t o overcome t his l imit ed engagement  of  a maj orit y of  people in t heir daily l ive 

and local condit ions.   
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Learning for Sustainable Development: Transformative,  Social Learning 

Individual learning wil l  not  be suf f icient  t o produce t he kind of  orient at ional,  embedded,  

democrat ized expert  knowledge t hat  so many aut hors have cal led for in t he cont ext  of  

environment al problems such as e.g.  f lood prot ect ion or ecosyst em rest orat ion.  Social learning 

wil l  have t o t ake place.  Sust ainabil i t y learning has t o bear t he charact erist ics of  social  learning.  

Open communicat ion,  diverse part icipat ion,  unrest rained t hinking,  const ruct ive conf l ict ,  and 

democrat ic st ruct ure,  mult iple sources of  knowledge,  ext ended engagement ,  and facil i t at ion 

fost er social  learning (Pfef fer et  al .  2003).  Social learning for sust ainabil i t y cal ls for an 

int erdiscipl inary research agenda involving social psychology,  educat ion st udies,  organisat ion and 

management  st udies as wel l  as environment al and nat ural resource management  (Muro and Jef f rey 

2008:  326).  To sum it  up,  t he sust ainabil i t y t ransit ion cal ls for robust  knowledge as basis for 

adapt ive co-management  of  resources.  (Pfef fer,  2003:  309).  This is by no means an abst ract  goal.  

On t he cont rary,  int egrat ed river basin management  and f lood risk pol icies are buil t  on social  

learning rat her t han on st ruct ural measures alone (Jha et  al .  2012).   

In f lood- and drought -prone Aust ral ia,  communit y scale resil ience has been f ramed as an issue 

connect ing healt hy communit ies and t heir wat erways.  This approach could be appl icable in many 

t owns along t he DRB’ s rivers (Gooch and Rigano 2010).  A recent  guidebook for int egrat ed urban 

f lood risk management  emphasizes as one of  12 principles t hat  a balance should be sought  bet ween 

st ruct ural and non-st ruct ural f lood prot ect ion measures and t he ef fect  of  bot h should be 

monit ored t o aid decision-making.  The guidebook urges cit ies t o see t heir f lood risk programs as 

processes and not  as proj ect s t hat ,  once,  inst al led,  wil l  work.  Cont inuous communicat ion,  learning 

and reinforcing of  preparedness,  which builds on cont inued ef fort s t o raise awareness of  t he risks 

are an import ant  component  of  successful f lood prot ect ion (Jha et  al .  2012,  Winiwart er in print ,  

a).  

St erl ing (2011) dist inguishes bet ween dif ferent  t ypes of  change corresponding t o dif ferent  t ypes 

of  learning.  First  order change seeks ef fect iveness or ef f iciency,  is conformat ive and can be 

summarized as ‘ Doing t hings bet t er’ .  Second order learning seeks t o examine and change 

assumpt ions.  It  is reformat ive and can be described as ‘ Doing bet t er t hings’ .  The t hird t ype of  

learning,  t ransformat ive or epist emic learning,  leads t o a paradigm shif t  and is t ransformat ive.  It  

can be summarized as ‘ Seeing t hings dif ferent ly’ .  This t r ipart it e dist inct ion of  learning is t he basis 

of  dif ferent  t ypes of  scholarship (cal led Mode 1,  2 or 3) a ref lexive society needs.  Mode-3-science 

aims at  producing highly cont ext ual ized knowledge on t he syst em level,  t aking pot ent ial 

fundament al changes of  goals and aims int o account ,  and producing t ransformat ive knowledge.  

For Mode-3-science,  civi l  societ y is an import ant  act or of  knowledge product ion and needs t o be 

inst it ut ional ized in t he organizat ion of  scholarship.  The so-creat ed t ransformat ive knowledge is 

het erodox,  coming f rom real-laborat ories and f rom act ual processes of  t ransformat ion 

(Schneidewind and Singer-Brodowski 2014:  123).   
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Responsible Research 

In 2013,  t he European Science Foundat ion launched a report  on Science in Societ y.  The Working 

group reminds bot h t he scient if ic communit y and pol icy makers t hat  neit her ‘ science’  nor ‘ societ y’  

are homogenous ent i t ies.  Science-societ y issues should move f rom a logic of  clear-cut  choices  t hat  

suggest  t he idea of  a l inear problem-solving t o a logic of  care,  which al lows for an adapt ive process 

of  deal ing wit h t hese issues in t he face of  diversit y and rapid change already present  wel l  before 

‘ t he crisis’   becomes manifest .  The report  makes f ive recommendat ions.  (1) Excel lence should be 

l inked t o relevance and responsibil i t y.  (2) Social science and ‘ science-societ y act ivit ies’  should 

not  be reduced t o “ disseminat ion”  or be used as an add-on,  but  become an int egral part  of  

research.  (3) European research should expl icit ly acknowledge European diversit y.  This ent ails t o 

include addressing science-societ y issues in ways adapt ed t o t he local cont ext ,  giving space t o a 

variet y of  underst andings of  progress and fut ures,  and broadening t he not ion of  innovat ion t o t he 

social  sciences,  humanit ies and art s.  (4) Such program cal ls for new spaces for science-societ y 

int eract ions,  fost ering more t rust  in bot t om-up init iat ives and more explorat ive,  processual 

approaches.  (5) Final ly,  t he creat ion of  more t ime and space for ref lexive work wit hin research is 

suggest ed,  while t he necessary incent ive st ructures are st i l l  lacking as wel l .  Al l sust ainabil i t y 

research should be based on t hese principles and fost er a research et hic based on t he 

underst anding t hat  wicked problems can be resolved if  al l  engaged part ies act  in mut ual respect  

and wit h an underst anding of  t he long-t erm consequences of  t heir work (Felt  et  al .  2013).  It  wil l  

l ikely include new approaches t o Cit izen Science,  i .e.  t he act ive involvement  of  al l  int erest ed 

people in research.  Responsible scient ist s alone are not  enough,  t here needs t o be a kind of  

‘ Corporat e Social Responsibil i t y’  of  t he academic syst em as a whole,  a research et hics t hat  goes 

beyond individual decisions but  encompasses t he designat ion of  priorit ies.   

Corporat e social  responsibil i t y has been already included in many of  t he Higher Educat ion 

Curriculums e.g.  considering f ields of  business and economy st udies.  But  a more st rat egic approach 

is needed t o build capacit y in Higher Educat ion and t o facil i t at e t he evolut ion of  social  

consciousness and cult ure.  DRC and AARC, as inst it ut ional ized net works can have an import ant  

pioneer role in such a development .    

 

Funding Opport iunit ies  

In accordance with the principles of the EUSDR, the Danube River Basin Sustainabilit y Research Init iat ive 

(Danube:Future) will rely on exist ing funding schemes such as HORIZON-2020, COST or Structural Funds. 

Combining nat ional and internat ional funds was ident if ied as a maj or challenge.  

Part icipant s of  t he int ernat ional Workshop held in April  2015 at  AAU in Klagenfurt  have shared 

t heir wide-ranging expert ise in dif ferent  nat ional academic and educat ional syst ems.  They have 

formulat ed general chal lenges and opport unit ies of  t he DRB and specif ic opt ions for fut ure 

research and capacit y building.   
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Dif ferences in present  and past  int egrat ion of  EU-,  Non-EU-,  accession- and neighbouring-count ries 

(current ly Ukraine,  Republ ic of  Moldova) int o t he European communit y have led and st i l l  lead t o 

dif ferent  pol icies and also t o dif ferent  ways of  embedding int o EUSDR wit h import ant  bearing for 

t ransnat ional research.   

Research cooperat ion in t he economical ly st ronger count ries of  t he Upper DRB is st i l l  orient ed 

t owards ‘ West ern’  Europe.  The EU clearly fost ers cooperat ion bet ween Danube count ries via 

dif ferent  funding inst rument s,  which can al l  play a role in t he Danube:Fut ure cont ext .  Twinning 

projects,  for inst ance,  aim at  knowledge t ransfer and t raining f rom ‘ bet t er’  t o ‘ less advanced’  

count ries wit h regard t o a part icular f ield or skil l .  COST enables creat ing net works and analysing 

as wel l  as harmonizing exist ing knowledge.  Structural Fund programs such as t he int ended 

Danube Transnational Program focus on t he region in it s ent iret y.  In addit ion,  t he Cent ral 

European Init iat ive covers Danube count ries.  The Joint Research Centre of the European Union 

has est abl ished a Scientific Support Program for t he Danube Region,  which wil l  clearly benef it  

f rom t he availabil i t y of  large-scale dat a.  Existing funds for bilateral and multilateral co-

operation in research and t eaching should also be int egrat ed int o funding port fol ios 

While many of  t he funding programs focus eit her on research or on capacit y building we emphasize 

t hat  t he format  and design of  research has t o enable capacit y building.  This includes fair t reat ment  

of  young researchers and might  best  be support ed by a new inclusive format  of  “ learning regions” .  

Curricula based on regional st rengt hs can support  economic development  and societ al int egrat ion.  

These regional approaches can be based on recent  analyses of  t he st rengt hs and weaknesses of  

t he regions (see e.g.  ZEW 2014).   

Int erdiscipl inary co-operat ion can possibly be funded by H2020.  Given the pot ent ial  t o use t he 

exist ing and developing capacit ies of  t he knowledge societ y act ors in t he DRB for addressing t he 

H2020 chal lenges,  in part icular t he Chal lenges f ive and six deal ing wit h cl imat e change and 

environment  and inclusive and ref lect ive societ ies in an int erdiscipl inary way,  t he Direct orat e 

General of  t he European Union might  wish t o consider an approach whereby t he DRB can 

cont ribut e as ‘ laborat ory’  for t he sust ainable development  of  t he European Union.   

Using the assets of a university-based network 

To ensure t he long-t erm t ransit ion t o sust ainable development ,  t ert iary educat ion is a prime 

mover.  Common curricula which consider sust ainabil i t y are a means t o st abil ize research out put  

t ransmission.  There is a wide consensus t hat  educat ion can be ut i l ized t o t ransmit  values t hat  are 

essent ial  for higher accomplishment ,  welfare and wel l -being.  According t o t he UNESCO - Aichi-

Nagoya Declarat ion on Educat ion for Sust ainable Development  (2014),  t here can be no sust ainable 

development  wit hout  educat ion; achieving sust ainable development  requires a change in t he way 

people t hink and act ,  and formal educat ion is one of  t he most  import ant  ways t o gain t hat  goal.  

Transmission of  import ant  values,  in order t o build a sust ainable mind set  in a purpose t o building 

young people skil ls for sust ainabil i t y is in t he f rame of  societ al chal lenges ident if ied in HORIZON 

2020 - The young generation in an innovative,  inclusive and sustainable Europe.  Building 
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common curricula demands a more st rat egic approach t o sust ainable development  at  t he 

universit y level in t he whole.  The DRC and AARC have a crucial role in building capacit y of  common 

core curricula for sust ainabil i t y on t he level of  Higher Educat ion inst it ut ions in t he whole region.  

Examples for research opportunities already identified 

Prot ect ed areas emerged as promising laborat ories and observat ories for sust ainable development .  

Current  conservat ion st rat egies increasingly fol low an int egrat ive approach (e.g.  UNESCO 

Biosphere Reserves,  Joint  Program UNESCO-SCBD) expl icit ly including sust ainable development  

int o t heir agendas.  Thus,  numerous synergies are t o be expect ed if  prot ect ed areas get  involved.  

As t he research side of  prot ect ed areas is very of t en underdeveloped,  a huge pot ent ial  t o increase 

t heir int r insic value for societ y by t urning t hem int o maj or act ors of  t he knowledge product ion 

syst ems exist s.  Their use can be an ef f icient  and int egrat ive,  int ernat ional way of  designing pilot  

sust ainabil i t y f lagship proj ect s.  They are wel l  dist r ibut ed over t he river basin (see Fig.  14).   

Figure 14:  Prot ect ed Areas of  t he DRB (source:  ICPDR)  
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The European Union def ined it s main sust ainabil i t y-relat ed chal lenges in 2000 as (EUROSTAT 2011):   

• Climat e change and clean energy  

• Sust ainable t ransport   

• Sust ainable consumpt ion & product ion 

• Conservat ion and management  of  nat ural resources 

• Public Healt h  

• Social inclusion,  demography and migrat ion  

• Global povert y and sust ainable development  chal lenges 

In t he DRB,  t hese chal lenges persist ,  some wit h part icular urgency or magnit ude.  In t he EUSDR 

document s,  t he EU has ident if ied chal lenges for t he DRB count ries in t he f ields of  mobil it y,  energy 

and t he environment  in t erms of  pol lut ion,  f lood and drought  r isks.  It  l ist s chal lenges in t he f ield 

of  socio-economy in t erms of  t he wide economic disparit y and f inal ly,  t he chal lenge of  securit y 

and organized crime (EUSDR 2010).  Sust ainable development  is t he way t o address t hese 

chal lenges over t he long-t erm.  The EU updat e report  on SD f rom 2011 makes clear t hat  t he 

chal lenges for t he Danube River Basin count ries are represent at ive,  but  in some areas,  

exacerbat ed in comparison wit h t he EU-27 levels (Eurost at  2011).  A sust ainabil i t y-focussed 

overview of  chal lenges and opport unit ies is present ed in Figure 15.   

 

Figure 15:  Overview of  chal lenges and oppor t uni t ies in t he DRB (source Winiwart er  & Haidvogl  
2015 af t er  Fischer-Kowalski  et  al .  1995)  
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The rich and diverse cult ural and nat ural herit age of  t he EUSDR count ries st ands out  as an asset  

for sust ainable development .  Focussing on t he long-t erm development  of  t hese combined 

herit ages and at  t he same t ime,  addressing t he clearly problemat ic natural and cult ural legacies 

is a uniquely promising approach t o fost er European Union Sust ainabil i t y goals using t he DRB as a 

l iving laborat ory and pilot  implement at ion area for t he ent ire Union.   

Many of  t he legacy challenges only become apparent  if  t he f rame of  reference is chosen long 

enough.  Long-t erm dat a are of  crucial import ance,  but  dif f icult  t o get  in a comparable format .  

The JRC’ s support  proj ect  for EUSDR wil l  be crit ical ly import ant  for t he success of  any pilot  proj ect  

addressing t he sust ainabil i t y chal lenges.   

 

The way forward:  st eps t o be t aken  

“Turning the briefing into action”   

The Whit e Paper wil l  be present ed t o t he Danube Rect ors’  Conference and t he Alps Adriat ic 

Rect ors’  Conference,  kindly asking t heir support  furt her disseminat e it  wit hin t he respect ive 

net works of  universit ies (making it  available on t he universit y homepage,  disseminat ing t he l ink 

t o t he DF websit e,  et c. ) 

In July 2015,  t he document  wil l  be dist r ibut ed t o PAC 7 and PAC 8 and the St eering Group of  t he 

PA 7,  aiming t o connect  wit h current ly running init iat ives t hat  could be connect ed wit h t he 

Danube:Fut ure proj ect ,  such as t he economic st udy performed by PA 8 and t he feasibil i t y st udy 

for DRRIF of  PA 7,  comprising a chapt er on research and EU funding absorpt ion.  Upon t heir 

feedback,  t he document  wil l  be dist r ibut ed t o connect ed areas PA 3,  PA 6 and PA 9,  and also t o 

Nat ional Cont act  Point s,  t o increase disseminat ion at  nat ional level.   

It  is planned t o present  t he document  in Oct ober 2015 during t he largest  annual event  of  t he 

EUSDR, t he 4t h Annual Forum t hat  wil l  be held in Ulm,  Germany.   
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