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Abstract: Water is a key input for life, socio-economic growth and ecosystem stability. The Mediterranean countries face severe 
water - related challenges, due to pressures on limited fresh water resources, linked to climate change and variability, 
as well as unsustainable water use and small catchment areas specially encountered in the islands of the region. The 
use of non conventional water resources can be a solution towards local water security and climate change adaptation 
as it can cover needs for secondary uses, without putting further stress on the available resources. In this context, the 
Global Water Partnership – Mediterranean (GWP-Med) developed the multi-stakeholder programme “The Non-
Conventional Water Resources (NCWR) Programme in North Mediterranean” bringing together, national and local 
authorities in Greece, Malta, Cyprus and Italy and is supported by The Coca-Cola Foundation. The Programme aims, 
through an integrated approach, to promote the use of non conventional water resources in insular communities, 
towards water security and climate change adaptation at community level. The Programme showcases replicable and 
cost – effective pilot applications of NCWR, through its technical pillar. It also supports educational activities for 
teachers and students with the use of dedicated material and special trainings for local technicians on the application 
of modern NCWR systems. Moreover, it raises awareness on smart NCWR applications and efficient water use 
solutions as well as promotes capacity-building activities for stakeholders, mostly critical for the development of 
resilient economies. Since 2008, the Programme has implemented more than 90 small and medium scale applications 
of NCWR systems in 32 islands in 3 Mediterranean countries.   
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1. INTRODUCTION  

Water has a multidimensional concept, as it is not only limited to its physical measure, but 
encompasses other qualitative, environmental and socio-economic dimensions (FAO, 2003). It is 
the key element for improved livelihoods and economies, sustainable development and well-
functioning ecosystems and its efficient use can benefit multiple sectors including health, 
environment, energy, agriculture, industry, tourism and other. Water is also the fundamental 
medium through which climate impacts are felt, such as changes in rainfall patterns and other 
extreme phenomena like droughts and floods, which link the climate system to the environmental 
and socio – economic systems. 

The Mediterranean region is a water scarce region and ranks among the most water stressed 
regions in the world. Water resources in the region are at high-level risk and threatened by climatic 
factors and anthropogenic influences. The increasing pressures on natural freshwater has led to the 
depletion of aquifers, salinisation, desertification, drought and flooding (European Union, 2012). 
Part of the region currently faces an enduring economic crisis, socio-political instability and 
conflicts often under dramatic conditions (Lelieveld et al., 2012). Migration flows put further stress 
on water resources in the transition and destination countries (GWP-Med, 2017).  

Moreover, the Mediterranean region consists of myriad of islands, each with a combination of 
water resource, ecological, development and management pressures. These encounter water scarcity 
due to small catchment areas and limited fresh water sources while extreme flash floods are 
observed particularly in urban and peri-urban centers, as a result of climate change and poor urban 
design. The increase in water demand due to the needs of rapid, and often uncontrolled, urban 
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development have also put local water and food security at risk, with social and economic 
implications for the local populations and the ecosystems they support. 

All factors mentioned above have increased the urgency for the identification of opportunities for 
climate resilient development and for the implementation of effective water management actions, to 
secure living environments and economic development in the Mediterranean region. These actions 
require the development of more innovative sustainable water management tools which combine 
past and present technical knowledge. Consequently, the non conventional water resources are 
growing in importance and significantly increase local water availability. These non conventional 
sources of water represent complementary supply sources that are substantial and can be reused for 
domestic and agricultural uses (Holst-Warhaft et al., 2010). 

In this context, The Non-Conventional Water Resources (NCWR) Programme in North 
Mediterranean promotes through an integrated approach the sustainable management of water 
resources. It emphasizes on promoting a new water culture and the use of non conventional water 
resources (NCWR) such as rainwater, storm water and greywater aiming to increase water 
availability at local and national level in a sustainable and cost-effective way. 

2. THE NON CONVENTIONAL WATER RESOURCES PROGRAMME  

The Global Water Partnership – Mediterranean (GWP-Med), the regional partnership for the 
Mediterranean of the intergovernmental organisation Global Water Partnership (GWP), 
acknowledging the water scarcity and climate change challenges, as well as the potential of the use 
of NCWR in the region, developed the multi-stakeholder programme “The Non-Conventional Water 
Resources (NCWR) Programme in North Mediterranean”. The Programme, which started in 2008 
in Greece and then expanded to Malta (2011), Cyprus (2013) and Italy (2017), brings together the 
GWP-Med, the local and/or national authorities of the target countries and the Coca-Cola System in 
the respective countries. It also engages civil society partners and a number of specialised NGOs at 
national/local levels, including the Mediterranean Information Office for Environment, Culture and 
Sustainable Development (MIO-ECSDE), the Mediterranean Educational Initiative for 
Environment and Sustainability (MEdIES) and Nature Trust Malta (NTM). The Programme is 
primarily supported by The Coca-Cola Foundation grants, with various contributions also from the 
partners. 

2.1 Aim and objectives 

The Programme aims to advance the use of non conventional water resources through an 
integrated approach, as a sustainable solution for local water security and climate change 
adaptation.  

The Programme’s specific objectives are to: 
n Showcase NCWR applications that can be replicated at local level in the Mediterranean. 
n Train teachers and educate students on NCWR, and increase awareness on sustainable water 

use. 
n Enhance the capacity of the local authorities on the management of NCWR. 
n Train local technicians on the application of modern NCWR systems and materials, and build 

their capacity to install and/repair such systems and share their expertise at local level. 
n Promote multi-stakeholder partnerships for local NCWR initiatives. 
n Promote knowledge and sharing of experiences on aspects of integrated approaches to 

NCWRM. 
n Advance regional dialogue among Mediterranean countries on how to advance the use of 

NCWRM. 
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2.2 Main pillars of the Programme  

The Programme focuses on the following pillars of action: 
A. Non conventional water resources pilot applications: these include infrastructure works for 

the application of NCWR technologies, such as the installation of new and reinstatement of 
existing NCWR systems, mainly rainwater harvesting (RWH), stormwater retention & 
greywater reuse systems, in selected public buildings and areas. 

B. Educational and training activities on NCWR and sustainable water use, which include 
hands-on activities for students and teacher trainings; and training seminars for local 
technicians on NCWR technologies. 

C. Awareness raising & Capacity building on smart NCWR applications and sustainable water 
use solutions to enhance public participation and strengthen the capacity of the participating 
authorities and beyond. 

2.2.1 NCWR pilot applications 

The Programme focuses on the demonstration of innovative and cost-effective solutions for the 
use of rainwater, the management of stormwater and the reuse of greywater. 

Rainwater harvesting has been a traditional practice for water supply, especially in water scarce 
islands and areas. Elaborate water harvesting, conveyance and storage systems, from as early as the 
Bronze Age, can be found in the Minoan civilisation in Greece (c.a. 3500 BC) (Larry et al., 2013). 
With supportive technologies including simple processes and infrastructure, rainwater can be used 
in household and communities for secondary uses (UNEP, 2006). It is a cost-effective solution that 
contributes to climate change adaptation.  

Stormwater management is an effective way for adapting, to increased water demand and 
variability in rainfall patterns (Qadir et al., 2006). The decentralised nature of rainwater harvesting 
and storm water management, allows the owners to benefit from direct management of water 
demand and supply (MED, 2006). 

Greywater recycling is the practice of treating and reusing wastewater generated from bathroom 
sinks, bath tubs and clothes washing machines. The treated greywater is used for secondary uses in 
households, communities and industries, increasing water availability and decreasing wastewater 
load of sewerage systems. Recycling greywater on site reduces groundwater pumping as well as 
wastewater transportation. Greywater recycling is a sustainable way to manage water resources and 
can be cost-effective in the long term. 

NCWR pilot applications are designed and implemented by GWP-Med, with the support of the 
local and/or national authorities. All applications incorporate the local water needs and are usually 
of small/medium size. The applications are applied in public spaces such as schools, football fields, 
administration buildings, and other open spaces. The public spaces are indicated by the local 
authorities and further technical studies are undertaken by the Programme to ensure the feasibility 
of the applications. 

The selection of the NCWR systems is decided upon agreement between GWP-Med and the 
local and technical authorities, as the latter are responsible to safeguard the operation and 
maintenance of the systems. In all cases, the systems applied are custom made, relying on the 
technical specification of the building or area and the local water needs. The systems also hold 
substantial replication potential. Some of the innovative technologies used, are further analysed. 

Rainwater harvesting systems 
Underground applications of rainwater harvesting systems involve the installation of modular 

water tanks, made of recycled polypropelene, a high resistance material, which allows for many 
underground applications, while the surface can be used as park or parking lot (Fig. 1). Each 
module is comprised of the three-dimensional fittings of cubiform cells that have a 95% capacity. 
The practical reasons that led to the choice of this tank include its: 
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n cost effectiveness compared to concrete and other systems  
n free of maintenance type 
n easy, on-the-spot assembly 
n free of space restrictions. 
For above ground installations, metallic tanks have been installed in many project sites, as they 

are appropriate for the use requested. Collected water in most cases is used for irrigation or animal 
husbandry.  

Greywater recycling systems 
The greywater recycling technologies (Fig. 2), applied by the Programme, include: (i) a patented 

system, based on coagulation and sedimentation; (ii) a membrane bioreactor treatment system. The 
first consists of a medium scale system of 3 tanks. A special chemical is added, for the removal of 
pathogens, solids and organics. Clean water is then used for irrigation and toilet flushing. The 
second one is a compact system. Its main technology for the efficient removal of contaminants, is 
ultrafiltration. The treated water is also disinfected and safely used for secondary uses. 

The practical reasons that led to the choice of this systems include: 
n low capital and operating costs  
n high quality of the treated water 
n easy operation 

 

Figure 1. As - built drawing of an underground RWH modular tank. It is connected to the roof tank and then rainwater 
is used for toilet flushing; Gharb school, Gozo, Malta, 2012.  

 

 

  

 

 

 

 

Figure 2. (a) Greywater recycling system, treated water is used for field irrigation, football club in Cyprus, 2015 (left); 
(b) Greywater recycling system with ultrafiltration installed in the national swimming pool in Malta, 2016 (right)  
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2.2.2 Educational and training activities 

Educational activities for the educational community 
The educational component of the Programme aims to educate people and create a new water 

culture. The educational programme is designed with the ambition to raise awareness and sensitise 
the educational community on water related challenges of the region and to familiarise them with 
the concept of non conventional water resources. A dedicated educational programme is developed 
for the needs of each project country and includes the following: 

n Teacher’s Resource Pack, specifically directed to teachers of primary and secondary 
education. The pack presents simple teaching methods about water issues, to be used in class. 
It contains special activities, methodological tips, worksheets, references and information 
(MEdIES, 2010-16). 

n Teacher training sessions on the Resource Pack and the methodology used to: strengthen 
their teaching skills, develop new methods and carry out special hands-on activities to 
educate students on the water related aspects and the use of NCWR. The trainings are 
organised in collaboration with the Ministry of Education of each country (MEdIES, 2010-
16). 

n Hands-on activities for students. These activities include interactive games, exercises, 
experimental and discovery – based activities for students to learn about water and ways to 
save it, and get more familiar with the NCWR. The activities are adapted according to the age 
of the students.  

 
The Programme through the educational activities has successfully reached out to more than 

27.500 students while a total number of approximately 4.300 teachers have been trained in the 
training sessions. The teachers and the students participate in the activities with great enthusiasm, 
especially when applied in insular communities where they often experience reduced water 
availability. 

Technicians’ trainings 
Technical trainings are organised in the framework of the Programme, aiming to enhance local 

expertise in the project countries. Local technicians, engineers, architects and professionals in the 
construction business are trained on how to install applications of modern NCWR systems, building 
their own capacity to install and/or repair such systems. It has been observed that the trainings are 
inspiring and the local technicians and engineers are very keen in further developing their 
knowledge on the application of NCWR. The urgency for NCWR systems is well acknowledged by 
the participants, thus opportunities for new green jobs are increasing. 

2.2.3 Awareness raising activities 

The Programme secures systematic communication of its messages and results and includes 
continuous awareness raising campaigns, use of communication tools, development of 
informational and publicity material as well as knowledge-sharing material at local and national 
level. Awareness is also raised during events, through the distribution of water saving devices 
which save up to 50% of the water consumption in each faucet (European Union, 2011). This action 
is implemented in collaboration with the local authorities. 

One of the well-established communication actions of the Programme is the social media 
campaign which runs every year during the week leading to the World Water Day (22 March) and 
highlights how NCWR can be utilised at household and community level. In addition to local and 
national publicity, part of the outreach of the Programme is realised through Mediterranean and 
international GWP-Med's and GWP's established capacities. 

One of the priorities of the Programme is also to engage stakeholders and local authorities, to 
create and strengthen existing multi-stakeholder partnerships and enable the identification of new 
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opportunities, towards sustainable planning and management of water resources (GWP, 2012). The 
Programme through capacity building workshops and dialogue activities succeeds to reinforce the 
involvement of local authorities and related stakeholders in participatory processes for sustainable 
water resources management, emphasizing on the use of NCWR. 

3. RESULTS AND DISCUSSION 

Over the years, the Mediterranean islands have encountered various local and global challenges 
namely economic crisis, socio-political instability, conflicts and large-scale migratory movements, 
climate change, changing water consumption patterns and urbanisation. The NCWR Programme in 
the Mediterranean has since 2008 delivered tangible results, through: (i) technical interventions 
which utilise NCWR and reuse water for non-potable uses, addressing the needs and priorities set 
by the local and the national authorities; (ii) education for sustainable development; (iii) building 
capacity at technical and management level of NCWR; and (iv) raising awareness at local, national 
and international level. The results of the Programme are summarised in Table 1.  

 
Table 1. Results of the Programme for the period 2008 – 2017 

 
Since its initiation in 2008, the Programme has expanded to 32 Mediterranean islands in 3 

countries, while activities have commenced in a fourth country, attracting local and high-level 
political interest as well as engaging water related stakeholders. It has encouraged local populations 
to embrace the activities with their practical capacities (e.g. input to the local water balance, risk 
management, landscaping of public spaces, etc.) contributing directly to improving local 
livelihoods. More than 90 pilot rainwater harvesting, greywater reuse and small desalination 
systems have been implemented and until today, save approx. 276,000 m3 of water annually. The 
Programme has demonstrated new and innovative technologies, where possible, while replication of 
these applications is already practiced by local authorities and, in some cases, individuals. Teachers 
and students enthusiastically participate in the educational activities, and have gained from the 
specialised material produced and trainings conducted.  

The NCWR Programme is not only well established among partners with shared values, but is 
also globally acknowledged as a showcase, presented in different conferences, fora and meetings as 
well as being awarded as “best practice” in the World Water Forum in Korea in 2015. The 
Programme was ranked 2nd globally at the Water Showcase World Final of the 7th World Water 
Forum among 115 water showcases. This success for the NCWR Programme is a solid proof of 
international recognition by the global water community for its practical contribution towards water 
security and climate change adaptation at local level Mediterranean islands. 

3.1 Instructive lessons learned  

The involvement of the local authorities in the Programme implementation, by contributing to 
the NCWR applications, increases ownership. This ensures the sustainability of the demonstration 
applications delivered to the islands and contributes to the Programme’s objective to promote 
NCWR practices as a sustainable way for water availability. Awareness raising of targeted groups 
and general public can create the acceptance of NCWR at local level and facilitate the expansion of 

																																Outcomes	in	numbers	
				
								Project	country						

Islands	
NCWR	

applications	

Annual	
Water	yield	

(m3)	
Beneficiairies Students Teachers	 Technicians	

Greece 29 62 256.100 54.600 12.800 2.800 210
Malta 2 16 16.680 53.100 13.300 1.220 60
Cyprus 1 16 3.800 32.200 1.500 280 30
Total	 32 94 276.580 139.900 27.600 4.300 300
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this cost-effective method at domestic and community level. Demonstrating the water saving 
potential of the use of NCWR and the tangible addition to the local water budget in a cost-effective 
and sustainable manner, can affect national policies to integrate the use of NCWR in the water 
resources planning, as is the case of Malta and the new National Water Management plan (2015). 
Multi-stakeholder partnerships, including the private sector, can successfully promote local NCWR 
initiatives. Experience with this type of applications has created pivotal knowledge that can be 
shared with other water scarce communities in the Mediterranean and beyond (Toli, 2015).  

3.2 Replicability and transferability  

The Programme offers site-specific practical applications of NCWR systems utilising both 
innovative and conventional technologies available in the countries. It can thus be expanded and 
replicated in other water scarce areas in the Mediterranean and beyond. Its innovation lies in its 
holistic approach. The infrastructure works offer both tangible results (rainwater or greywater to be 
reused) and act as demonstration applications of locally appropriate technologies. The educational 
activities target the young generation, creating a new water culture of sensitised and responsible 
consumers. Awareness raising activities target the general public, drawing their attention to critical 
water challenges and offering easy and cost-effective solutions to address these at domestic, 
community, local and regional level. Starting from one country the Programme has already 
expanded to four countries, while demand for replication has been expressed by other 
Mediterranean countries who face water scarcity issues and urge to advance the use of NCWR, e.g. 
Cyprus, Lebanon, Tunisia, etc. (Toli, 2015). 

3.3 Sustainability 

NCWR is a cost-effective method, as investment for infrastructure is inexpensive. The use of 
innovative materials and techniques enables the long-term operation of NCWR systems with 
minimal operational and maintenance costs. Sustainability of applications is secured through 
agreements with the beneficiaries to maintain the systems. Supporting local, and in cases remote, 
communities to respond to water security challenges through sustainable solutions is of distinctive 
added value for improving the inhabitants’ livelihoods (Toli, 2015). 

3.4 The way forward 

The Programme driven by the global urban agenda, has already embarked on new activities in 
cities in the project countries, aiming to highlight the potential of NCWR to increase green/blue 
infrastructure in cities and contribute to resilience and improved livelihoods. Moreover, the 
Programme will continue to search for new partnerships and opportunities in the South 
Mediterranean region, towards achieving solutions with an emphasis on the water-related 
Sustainable Development Goals. 
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