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Peace

Peace is not only the 
absence of war but a 
condition where sustainable 
development could take 
place and security prevails in 
the entire water-energy-
food-ecosystem nexus.  



Nexus

The concept of nexus

facilitates the proper 

understanding of 

interrelationships of water and 

water scarcity with other 

sectors and activities  

important for the economy.



The ‘nexus’ of water, energy, food and ecosystem security   

The Nexus: A world of inter-dependencies

ECOSYSTEMS



Prerequisite for a healthy economic development is security 

across the entire ‘nexus’ of  water, energy, food and ecosystems

Ecosystem 
Security

Food Security

Energy Security

Water Security



Water scarcity appears, with a particular intensity in the 
countries of South East Mediterranean, where the water 
resources are naturally limited, and particularly in the Middle 
East. 

In the Mediterranean, 180 million people live on less than
1000m3 / year / person and 80 million people face a shortage,
with less than 500 m3 / year / capita, while the world average is
7,000 m3 per year.

The Middle East countries, which are characterized by growing 
population, with a rate higher than 2.8%, have only a very small 
percentage of the available freshwater of the region. 

In several Middle East countries, the natural population growth 
has been exacerbated by high flows of refugees, making the 
problem of water scarcity truly acute. 

Water scarcity



Apart from the close relationship 

of water scarcity with 

geomorphology, the climatic 

zones, altitude, etc., global 

warming, climate change and 

variability have become key 

factors affecting it.  



The red areas  are the ones most affected by water scarcity recently 
due to a reduced precipitation in winter periods.

Climate Change in the Mediterranean



More frequent periods of reduced precipitation during winter, contributing to water scarcity. 
(NOAA, 2011)



The recent Eastern Mediterranean drought was the 
most extreme in 900 years



Variations of sea-level rise observed between 1999 and 
2006 by the TOPEX/Poseidon project, mm/year



Risk of immersion; Nile Delta: red zone = less than 1 m above sea 
level,10 M people in 2000



Climate Change

Climate change could diminish average
precipitation. There will be a risk of 
greater contrasts between different
seasons and regions, an increase in the 
occurrence of random droughts, sea-
level rise, intrusion of saline water and 
risk of immersion of coastal areas.  

As a consequence, water scarcity will be
further increased in the southern and 
eastern Mediterranean, with direct 
negative impact on production and 
distribution modes and the economy
as a whole. 



Factors worsening water scarcity, 
reducing water security and 
affecting economy. 

• Natural:
– Climate change: Increase of temperature, 

evaporation and aridity
– Floods, droughts & more intense and frequent storms
- Snow melting, shorter periods of snow cover in mountains
- Problems in agricultural production

• Anthropogenic:
– Reduction of water quality / pollution
– Increase of groundwater abstraction & change of groundwater 

recharge patterns
– Reduction of storage, retention and detention capacity of systems
– Impacts on quality of production and increase of costs
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Sustainable

Development

Governance

The combined impact of  water scarcity and global warming 
on economic development 

Global warming 
and water 

scarcity

Direct impact 

Indirect impact 

The impacts on the different systems, supporting economy, will become visible and 

then acute in different time scales within the 21st  Century. 





To reduce impacts of global warming, 

considerable investment is needed 

Investment could reduce damage and stimulate the economy 



Unabated weather phenomena are represented by disasters, the cot of which is 

enormous and increasing during the last three decades 



Governance

Environment

Society

Economy

Economic development is only one aspect of sustainable 

development 

Long lasting economic 
development cannot be 

achieved if the other 
aspects  of SD are 

neglected 



Cost of inaction  

If the indirect cost of damage from 

the combined water scarcity and 

climate warming, to the environment, 

society and governance are 

considered, it becomes clear that 

the economic cost of inaction is 

colossal.  This will become more 

and more visible with time, if 

effective measures for mitigation and 

adaptation to climate change are not 

urgently taken, in a way that address 

the entire nexus.  



Five key aspects of “nexus” security

•goes beyond physical availability due to 
complex interactions between natural 
and socioeconomic systems

•demands addressing variability and risk

•should focus on the needs of individuals, 
especially the poor and vulnerable

•should meet environmental/ecosystem needs, over time, in terms 
of quantity and quality

•requires management of competition and/or conflict between 
users & uses, preferably through rules-based systems

“Nexus” security: 



“Nexus”/water security & investment

To achieve water security, against scarcity 
and global warming, investments will be 
needed in infrastructure to store and 
transport water, treat and reuse waste 
water as well as for management, in 
robust institutions and the information 
and capacity to predict, plan for and cope 
with climate variability. Such investments 
will help societies, also, to adapt to long-
term climate change and manage current 
climate variability and shocks-thus 
offering water security to the world’s 
poorest people and countries, but also 
support economic development. 



The “nexus” security & resilience under water 
scarcity and Climate Change

Addressing security of the system 
requires both:

– Reducing the conditions, pressures 
and root causes of its vulnerability

– Enhancing its resilience (the ability of a 
system to return to equilibrium after a perturbation 

or disturbance)

To implement the above,
measures are needed by employing  
all 3 tools for Sustainable Development: 

• technological, 
• institutional and 
• educational/information/cultural



Areas that need 
“change” or 
reconsideration in 
order to achieve SD 

Economy

Institutions

Environment

Society

Culture/Awareness/

Education 

Science/Technology

SD

The Appropriate Management tools to obtain SD  



Tools to be used  in a coordinated way for enhancing 

“nexus”  security 

Institutional Frameworks Regulations

e.g. Financial and other incentives

(Green Taxes, levies, charges, etc),

indication on products about their

energy, water and material footprint,

etc.

Socioeconomic

Technological
Appropriate, clean technology (building

insulation, sunheaters, water saving

systems, modern rainwater harvesting

systems, material recycling, etc).

Cultural Awareness raising and education about 

clean consumption and production



Securing economic development by 
reducing vulnerability of natural resources 
combining technological and 
socioeconomic tools. 

Water:

– Diversity of water supply options
– Flexibility in water use options
– Recycling
– Water demand management 
– Water storage and risk reducing (retention and 

detention) systems



• Energy:

– Reduction of energy consumption 
and promotion of energy efficiency systems
– Reduction of energy losses in buildings 
– Biogas (energy from waste water treatment)
– Rapid shift to carbon free energy production , including 

hydropower 
• Food /Material:

– Resource efficiency in production and consumption
– “Cradle to cradle” approach
– Total recycling of nutrients, biomass, etc.

Securing economic development by 
reducing vulnerability of natural resources



by enhancing rational use of

water and natural resources 

and by promoting sustainable 

modes of production and consumption by employing 
comprehensive and in depth Awareness Raising 
Campaigns and Education  for Sustainable Development.     

Securing economic development



www.mio-ecsde.org

www.gwpmed.org


