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I - Introduction
�onlict is a nor�al social pheno�enon that occurs because in�ivi�uals an� groups that have 
�ifferent nee�s an� prospective, but it can be an i�portant force for positive change when han�le� 
constructively. Disputes over water have been for a long ti�e an issue associate� with provi�ing 
water for hu�an settle�ents, irrigation an� ani�al watering. Historically, there is clear evi�ence 
that water scarcity is potential source of conlicts of use �between �ajor sectors �users�, regions 
or countries�. �t present, innu�erable co��unities are threatene� by a scarcity of water, which 
is a proble� facing the �aintenance an� further �evelop�ent of their prosperity an� well-being 
an� of international stability. �n the �e�iterranean area, water scarcity is a source of conlict in 
�anage�ent, allocation, policy an� privatization.

Water conlict can be �itigate� base� on scientiic evaluation, participation, public �ialogue an� 
integration. �t has been agree� by �any water scientists an� policy �akers that knowle�ge an� 
awareness �ust be built within the for�ulation of a co��on conlict prevention fra�e rather than 
a conlict resolution fra�e. �ccor�ingly, conceptual fra�e of water conlict within ��L�� project 
coul� be constructe� base� on un�erstan�ing an� consi�ering all interlinks a�ong technical, 
environ�ental, econo�ic, social interests as well as the levels of conlict of nations vs. nations or 
users vs. users. To achieve this goal, relevant partners in ��L�� an� various categories of players 
have intro�uce� several research papers relate� to water conlict an� have been uploa�e� within 
��L�� site http://www.�eliaproject.eu/ in or�er to help in for�ulation of the relevant conceptual 
fra�e.

Further�ore, the conceptual fra�e of water conlict is base� on research papers presente� at 
the irst workshop of the project. �ost of the partners an� other �e�bers highlighte� the �ajor 
proble�s, causes, solutions to local, regional an� trans-boun�ary issues of water conlicts. They 
have also i�entiie� reasons an� �easures that coul� be taken to overco�e the water conlict 
for various uses. Therefore, this report highlights the �ain features of the conceptual fra�es of 
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water conlict in the �e�iterranean countries which have e�tracte� fro� uploa�e� papers an� the 
following workshop papers: 

�n Overview of the �ain Water �onlicts in �pain: Proposals  for  Proble� �olving; by L. 
�an�ela, F. Do�ingo, J. Berbel an� J J. �larcón

�ssess�ent of Grass Roots �rrigation Water �onlicts through Governorates Proiles; by N. 
�boul-Fotouh, �. �. �b�in, an� �. �e�ky

Water �onlict ��ong �ectors an� �nviron�ental Uses in Jor�an; by �. �hatanawi, �. 
�ha��out, �. Naber

Tra�itional Knowle�ges Role for �ecurity an� �itigation of Water �onlicts; by Pietro 
Laureano – �pogea

�nalysis of water use patterns an� conlicts in the �a Pobla plain an� �lcu�ia bay ��ajorca, 
�pain�; by K. Ta�oh, W. Von �gel, �. �oler an�  L. �an�ela

��a�ples of goo� governance to avoi� conlicts in water sector: Venice lagoon an� 
Bacchiglione river case stu�ies; by �rich Roberto Trevisiol, Tullio �a�bruzzi, Giuseppe 
Bal�o an� Francesco Pra Levis

II - Basic concepts
�onlict is o�nipresent throughout the history of hu�anity where it is constantly notice� about 
co��unity �e�bers or institutions confronting one an� other, controversy between institutions 
or organizations an� tensions between countries or large social groups of a country �Or�achea, 
2001�. �lthough this state�ent fro� Or�achea is very true, an� that every lay �an can observe 
an� woul� easily agree with it, the following are so�e �einitions of the concept in or�er to have 
a better fra�ework when analyzing a conlict.

The concept of conlict over water is �ainly linke� to the unequal �istributions of water between 
people, groups or nations an� it is a nor�al social pheno�enon that occurs because in�ivi�uals 
an� groups who have �ifferent nee�s an� prospective. �onlict, however, can be an i�portant 
force for positive change when han�le� constructively. �onlict �eans �ishar�ony of interests, 
�ispute over inco�patible interests, or a �ifference in preferre� outco�es.

� si�ple �einition presente� by Huggins when stu�ying watershe� �anage�ent is that conlict 
“is a situation where actors have incompatible goal” �Huggins, 2004�, which inclu�e status, power 
an�/or resources. �ccor�ing to this �einition, conlict is �anifeste� in purposeful behavior by the 
protagonists, in or�er to capture �ore of the scarce resources or to overco�e the strategies of 
other protagonists.

�n alternative fra�ework �akes the �istinction between disputes and conlicts base� on the 
�ifferences in the nature of the goal i�entiie� by �wagiru et al. �1998�. They reserve the for�er 
ter� for situations where actors �isagree about their interests an� therefore a dispute is over a 
speciic quantiiable nee�, a resource that is tangible an� thus negotiable. � conlict is so�ething 
qualitatively �ifferent, arising fro� �isagree�ents over values. Values inclu�e perceptions of 
rights, of which cannot be negotiate�. The i�portant �ifference between a conlict an� a �ispute, 
accor�ing to authors supporting this view, is that while a �ispute can be settle� through arbitration 
or through court processes, conlicts can only be resolve� by a change to perceive� un�erlying 
injustices or inequalities �Huggins, 2004�.

���D� �2005� �eines conlict as: an interactional process between two or �ore parties 
concerning one or �ore issues, which is born, growths, �evelops an� can transfor�, �isappear 
an�/or �issolve, an� so�eti�es stay relatively stationary putting �uch �ore e�phasis on the 
�yna�ic characteristic of conlicts. �nalysts have note� that the �hinese character for ‘conlict’ 
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has 2 sy�bols – one for �anger an� one for opportunity ��li�, 1996�. There are authors who also 
re�in� us that “Great acco�plish�ents can occur at a ti�e of great change �Kitay, 1998�. 

III - Causes of water conlict
The papers have reporte� so�e of the �ain causes of water conlict in cases locate� in �pain, 
�gypt, Jor�an an� �taly. These causes are concentrate� in the following: 

1. Climate and Water Distribution
The �istribution of rainfall varies consi�erably with location, an� variable topographic 
features.

Li�ite� water resources where rainfall is the �ain source of water like in Jordan.

Water supply is inluence� by variability in rainfall pattern which vary fro� year to year. 

�nequality an� unfairness in water �istribution is at the heart of water conlict. �n �pain, 
Renewable water resources value is unevenly �istribute� along ti�e an� space. 

Droughts, as a consequence of te�poral irregularities of precipitation are co��on in all 
areas originating a te�poral water resources �eicit. For e�a�ple, cli�atic con�itions of 
�ajorca have as a pattern recurrent cycles of two to four �ry years.

�patial cli�atic situation generates an i�balance between river basins of the North an� 
those of the �outh, which affects both the quantity an� the quality of water available, 
generating a conlict of interest a�ong users within the river basin an� between �ifferent 
river basins as in the �pain case. 

Drop in base low for the basins like that of the Yar�ouk River in Jor�an. 

2. Water Use and Demand
Population growth an� �e�an�: �s the population increases the �e�an� for water increases 
as well. �n Jor�an, the population grew fro� an esti�ate� at 586,200 people of 1952, to 
about 5.6 �illion in 2006, an� still increasing at 2.4 percent per year.

Urban water �e�an� was consi�ere� stable e�cept in big cities, like �a�ri�/ �pain. 

High �e�an� co�pare� to supply �ue to high population growth, urbanization, an� 
increased agricultural and industrial activities.

�ectors �e�an� on water resources. Jor�an is facing severe an� growing concern regar�ing 
the availability of water an� �eeting the rapi�ly growing �e�an� for water resources, 
�ue to population growth, in�ustrialization, e�pan�ing irrigation projects, an� i�proving 
stan�ar�s of living. These factors have le� to increasing water use an� overe�ploitation of 
groun�water. 

In Spain, Water �e�an� fro� agriculture an� touris� is concentrate� �uring su��er. This situation 
has originate� a conlict regar�ing water rights an� use between stakehol�er groups with varying 
intensity along ti�e. The �evelop�ent of the conlict is relate� to the stea�y touris� growth, loss of 
natural ecosyste�s an� �ecrease of agricultural activity in central �pain along the past �eca�es. 
�o�e sectors of the population have the feeling of growing socioecono�ic injustice pro�uce� by 
the gap in social welfare between the �evelope� �tourist� coastal zones an� the less �evelope� 
�agricultural� inlan� zones.  This is a representative e�a�ple of conlicts between one of the �ost 
�e�an�ing sectors ��o�estic/touris� vs. agriculture� i�plying environ�ental i�pacts.
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Lack of reliability of urban water supply. �s the case of �pain, on the �ajority of the �panish 
territory faces conlict either �ue to the lack of regulation �North� or restrictions ��outh an� 
central�. 

� great concern on recreational uses �e�an� �leisure, lan�scape, reservoirs� has raise� up 
�uring  the last years, although recreational uses in the planning an� a��inistration  of the 
water �o�ain has not usually been an i�portant objective. 

Disputes over irrigation water are often entangle� in co�ple� layers of social, econo�ic, 
political an� technical factors between in�ivi�ual co��unity �e�bers, fa�ilies, an� various 
other social an� a��inistrative groups. 

When it co�es to e�ternal conlict between far�ers an� water authorities, the perception of 
the factors by the far�ers is very �ifferent fro� that by the water authorities.  �ach ten�s to 
bla�e the other as �gypt case.

3. Rapid Development in the Irrigation Projects
�f at the beginning of the 20th century agricultural pro�uction was one of the �ost i�portant inputs 
to the econo�y, fro� the socio-econo�ic point of view an intense process of a�just�ent in the 
sector has been pro�uce� since the last 50 years an� at present, over 30% of agricultural inco�e 
co�es fro� �U subsi�ies, as in the case of �pain.

�illion hectares for the tra�itional irrigable area was triple�, especially in the �il�est parts of the 
�pain, an� the water resources �e�an� increase� in all regions especially in the �riest ones. 

�urrent agricultural �e�an� in �pain accounts for 70% appro�i�ately of total water resources 
�e�an�ing new supply sources for this continuous increase. 

Water resources continue to be li�ite� an� the conlicts over their �istribution as �uch as between 
regions as between local users are �ore an� �ore i�portant. This fact �ay be aggravate� 
consi�ering future cli�ate change pre�ictions, although speciic �easures fro� the technologic 
point of view have been taken �i.e. �rop irrigation� an� of non-conventional water application 
�treate� wastewater an� �esalinate� water� in �any coastal areas.

4. Overlap/ Lack of Responsibilities
Overlap of responsibilities between �ifferent institutions.

�o�petitions a�ong �ifferent users an� sectors are increasing.

Power an� �o�inance of powerful owners of the new lan� areas.

Frag�entation of properties, increasing the nu�ber of stakehol�ers.

Nee� for �ore efforts an� involve�ent of the agriculture cooperative societies.

Lack of trust.

No perception of shared interest.

Lack of co��unication an� e�change of successful e�periences as well. 

5. Insuficient Maintenance
Poor �aintenance of the network. 

Unline� of watercourses an� leakage/seepage.

The low capacity of the irrigation network an� its inability to absorb any a��itional allocations 
�capacity constraint�.
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6. Inadequate inance 
Water/�cono�ic insecurity.

Financial resources are often not suficient to co�plete plan for river basin �anage�ent 
�low invest�ent in wastewater treat�ent�. Therefore, �fluent fro� wastewater treat�ent 
plant has �o�iie� the basins �ischarge, but it has greatly �egra�e� the water quality.

Research is li�ite� an� frag�ente�.

7. Poor Management
�nsuficiency of water intakes.

Brevity of irrigation ti�e allowe� per fe��an  as  in �gypt case.

�neffectiveness of the ines i�pose� on unauthorize� rice-growing.

�nco�petent an� unaccountable water engineers �poor �anage�ent�. 

Low water levels.

High rate of water waste by far�ers.

�ncrease� recla�ation of lan� area, uncouple� with parallel water allocations.

�ncrease ineffectiveness of local an� tra�itional conlict resolution �echanis�s.

Overgrazing, �eforestation, lan� frag�entation, an� other lan� use changes have inluence� 
the pattern of loo�.

8. Lack of Law Enforcement
Bribery an� nepotis�like the case of the Bahars.

Transgression by the fountainhea�s far�ers against irrigation water.

�cts of transgression by the far�ers.

Rapi�ly increasing rice-growing �illegal�.

Buil�ing bricks factories fro� agricultural soils.

Use of unauthorize� water-pu�ping �achines.

The uneven �unfair� �istribution of water a�ongst far�ers an� villages.

The gra�ual �isappearance of gravity irrigation an� increase� in�epen�ence  on in�ivi�ual 
pu�ps.

No single river basin authority has been set for�ally by law.

Dificulties in the enforce�ent of water laws an� regulations.

Over abstraction of groun�water has resulte� in water quality �eterioration of so�e wells. �n 
�ajorca, �pain, it is wi�ely accepte� that there are plenty of illegal wells �11.000 legal an� 
23000 un�er a��inistrative control, �Ro�riguez, 2004, pers. co��.�� an� total e�tractions 
fro� wells are unknown. This situation fosters a behavior were private interests are pursue� 
�an� achieve� by those with the larger political an�/or econo�ical power� without regulation 
an� in �etri�ent of general public interests. 

Pollution of surface water fro� �o�estic an� in�ustrial efluents as well as soli� wastes.
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9. Lack of awareness
Lack of awareness a�ongst far�ers about availability of water an� allocation syste�s an� 
pollution control.

�hange in far�ers’ life styles �e.g. they watch satellite channels instea� of irrigating their 
lan� �uring the night�.

Waste �isposal into canals an� water conta�ination.

Passage of watercourses into the inhabitants' blocks.

�o�e far�ers inability to ‘�ialogue’ constructively an� ‘negotiate’ effectively increases the 
opportunities for �isun�erstan�ing an� thus conlict.

Public awareness progra�s are i�proving an� are �one in collaboration between 
govern�ent an� NGOs.

Tra�itional knowle�ge is in �anger an� its �isappearance woul� not only cause the loss 
of people’s capability to keep an� pass on the artistic an� natural heritage, but also of an 
e�traor�inary source of knowle�ge an� cultural �iversity fro� which appropriate innovative 
solutions can be �erive� to�ay an� in the future. 

IV - Water conlict mitigation measures

1. Water transfer
��periences with greater or �inor success of structural actions to interconnect river basins 
in or�er to alleviate the territorial i�balance have a very ol� tra�ition in �pain. The possibility 
of water transfer �interbrain i�ports� was inclu�e� as a tool to solve the water �eicit situation 
in the �outh an� �astern �pain. �n case of Jor�an, �onveyance of Disi water to ���an, 
an� Re� �ea- Dea� �ea �anal �ay also help in �itigating water conlict.

Balancing water �e�an�s in critical areas �basically �e�iterranean coastal zone� by �eans 
of interbrain water transfers.

�ntegrate� Water �anage�ent, with the objective of preventing lan� �egra�ation, protecting 
the quality of the freshwater resource, protecting bio�iversity an� continuing sustainable 
use.

2. Policy, strategy and action plans
��opting polices for irrigation, groun�water, surface water, wastewater, etc. will re�uce water 
conlicts. ��a�ple fro� case of Jor�an that the policy state�ents set out the Govern�ent's 
policy an� intention concerning groun�water �anage�ent ai�ing at �evelop�ent of the 
resource, its protection, �anage�ent an� �easures nee�e� to bring the annual abstractions 
fro� the various renewable aquifers to the sustainable rate of each. Govern�ent efforts for 
groun�water �anage�ent policy were concentrate� on resource e�ploration, �onitoring, 
quality, �evelop�ent, allocation of groun�water, legislation, institutional arrange�ent, 
technology transfer, public awareness an� on private sector participation. �nother e�a�ple 
fro� �taly that the protection an� safeguar� of the water resource in ter�s of quality an� 
quantity are the �ain targets of the Water �aster Plan.

For�ulate �esertiication strategy.
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3. Better management of existing water resources
Better �anage�ent of  water �esalination an� treate� wastewater reuse.

��ple�ent water banks proce�ures in basins.

Better assess�ent of te�poral an� spatial natural recharge �groun�water an� runoff� in 
so�e of the critical river basins. ��li�ate change appears to be an e�tra ele�ent of a��e� 
uncertainty�.

�ncrease water availability through groun�water recharge an� pro�oting water harvesting 
when appropriate.

��prove�ent of water saving techniques, conjunctive or alternate surface-groun�water 
use, integrate� �anage�ent of conventional an� non-conventional water resources, an� 
application of �e�an� �anage�ent �easures.

�anaging an� han�le �isputes: �n �gypt, the co��on reactive ones are: avoi�ance, 
coercion, negotiation, �e�iation, arbitration, an� a�ju�ication, an� the pro-active ones are 
known to be:  fostering pro�uctive co��unication, collaboration a�ongst �iverse interests, 
an� a��ressing un�erlying causes of conlict.

�onlict’s �anage�ent through strength-weakness analysis for neighbors, local lea�ers, 
custo�ary councils ��rbitration�, water users associations, co��unity �evelop�ent 
organisations, irrigation engineer, an� police an� the court of law. 

Opti�ization of water at far� level through i�prove�ent of irrigation  syste�s.

�onstruction of �a�s to utilize available surface water.

Re�uction in groun�water e�traction for irrigation an� �unicipal use by enforce�ent of 
law.

��ple�entation of law by force �Police of �nviron�ent�.

�aintenance is nee�e� as rehabilitation of pipe networks.

Reallocation of water to high value pro�ucts �in�ustry an� �unicipal�.

4. Development of hydrological plan
��ple�entation of a nu�ber of �ifferent plans especially in overe�ploite� aquifers, in or�er 
to allow hy�rologic functions recovery.

Water �esalinization.

5. Environmental Considerations and Cost- Beneit Analysis
��ple�entation of a nu�ber of �ifferent econo�ic �easures, to re�uce water abstraction 
especially in overe�ploite� aquifers.

���itional Waste Water Treat�ent Plants �WWTP� within the basins.

Upgra�e an� e�pansion of e�isting WWTP's.

6. Awareness in ield of water
�peciic public participation progra�s of �ifferent sectors on water policy options in or�er to 
har�onize societal nee�s an� technical �easures.

�ncourage crops for rain fe� far�ing an� the social an� econo�ically eficient use of the 
water. 
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Design a progra� for integrate� rural �evelop�ent. 

Develop co��unity involve�ent in water policy �evelop�ent an� sustainable water 
�anage�ent.

Far�er e�ucation is an essential co�ponent of a successful water conservation progra� of 
supporting agriculture since it will facilitate a�option of i�prove� technology. 

Public awareness progra�s in the iel� of water conservation. The e�ucational an� training 
progra� �ay inclu�e the following actions. �o��unications, inclu�ing public infor�ation 
an� e�ucation ca�paigns using local �ass �e�ia, public relations, events, brochures, 
infor�ation �aterials an� other tactics to ensure that the far�er co��unity is well infor�e�, 
an� that in�ivi�uals are �otivate� to take their share of responsibility.

7. Ancient Water Techniques for Security and Sustainable Future
�nnovative use of ancient water techniques in �griculture as �rainage �itches that have 
been sprea� in the �pulia �istrict of Daunia 6,000 years ago when Neolithic co��unities 
built �ore than 3,000 villages surroun�e� by trenches in the shape of a crescent.

�nnovative use of ancient water techniques in urban settle�ent an� architecture as 
co�posting.

Pro�uction an� lan�scape. �n particular the typical foo� pro�uction such as oil, cheese an� 
wine safeguar�s both the aesthetic an� environ�ental quality of the lan�scape, since the 
ol� pro�uction syste�s are possible thanks to the �aintenance of tra�itional techniques 
of soil �anage�ent. �n this sa�e iel�, the growing �isse�ination of organically controlle� 
agricultural pro�uctions an� �eats shows even �ore interest in tra�itional techniques of 
husban�ry an� bree�ing.
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