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Who will deliver water security -  FAO 
  

Farmers will save the world 
 

Accountants will save the world 
 

Optimists will save the world 
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Some very important water ideas 
 

Nature supplies 
Green water 70%       Blue water 30%   

     
Society & its economies consume 

Food-water  90%     Non-food water 10% 
     

Other concepts - Virtual water, Water 
footprints, Food supply chains 
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TYPES OF  >> 

SCIENCE 

Empirical–analytic inquiry Interpretive inquiry Liberatory Inquiry (e.g. 

Participatory Research) 

Purpose Experimental science in 

search of causal 

explanations and laws in 

order to make predictions 

Interpretive science in 

search of subjective 

meanings and 

understanding in the world 

of lived experience. 

Liberating (Humanising) science to 

create movement for personal and 

social transformation in order to 

redress injustices, support peace 

and form democratic spaces. 

Nature of 

reality 

A unique, real, social world 

exists to be studied by 

independent observers. 

Recognition is given to 

distinct, positive facts and 

observable phenomena 

Pluralistic and relativist 

(multiple realities 

dependent on individual’s 

perceptions). People 

make purposeful acts 

based on their perceptions 

of feelings and events and 

so shape their realities by 

their behaviour. 

The social world is humanly and 

collectively constructed with and 

within a historical context.  People 

are active subjects in the world and 

are constantly in relationships of 

power: with the self, with others, 

with nature. 

Nature of 

Knowledge 

Objective truth exists. 

Objectivity (detached neut-

rality) and value-free 

science is possible and 

desirable. Logical, deduc-

tive, rational findings. Know-

ledge is an end in itself. 

Knowledge is a social, 

subjective construction. 

Language contextualises 

the meaning of data. The 

method used justifies the 

knowledge produced. 

People can change their level of 

consciousness through learning.  

Objectivity does not exist. 

Fundamental human needs drive 

the process of inquiry. Holistic 

dimensions of knowing. 

Know’Produc’d Technical instrumental Interpretive Interactive Critical,  Spiritual 

Values 

reflected 

Deterministic application:.  

Concerned with ‘mainten-

ance of evolutionary change 

of status quo’. Control over 

behaviour & environment 

Humanistic application: 

‘growth metaphor with 

self-actualisation of indi-

viduals within meritocratic 

forms of social life. 

Transformative process. Belief in 

people’s capacity to work together 

for equitable decision-making and 

fair distribution of resources.  
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Society and water managing professionals 
 and policy-makers  

– POLITICAL PROCESSES 

 

Ecosystem scientists and economists  

– UNDERLYING FUNDAMENTALS  
 
 

Conceptualising trajectories of secure & 
sustainable water use 

 

defined by 



Water 
resource use 

Time 
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Water 
resource use 

Time 

The ecosystem science and economics version of 
sustainable management – reflecting underlying 
fundamentals 

 

Society’s version of 
sustainable water management 
– politically constructed, and 
driven by society, culture and 
history. Infrastructure as a 
major part of the solution 
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Water 
resource use 

Time 

The ecosystem science and economics version of 
sustainable management – reflecting underlying 
fundamentals 

 

Society’s version of 
sustainable water 
management – politically 
constructed, and driven by 
society, culture and history 

 

The discursive political process that 
could lead to the convergence of the 

trajectories. Socio-economic 
development & politics are the means 

that change the trajectory                  
- outside the water sector 
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Should 

Can 
How? IWRAM reforms are                  

VERY POLITICAL?? 
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Water demand is  determined by consumers  

who have beliefs and expectations  
that are based  

on experience, cultural preferences, history  
and NOT on science 

 
 

Consumers and their assumptions are very important 
indeed 

 
The extravagant consumers in the North 

The optionless irrigators in the South 



 

 

 

 

. 

The science discourse 
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The political 
landscape - 
consumers!! 

Science 

Channing School - 23 May 2013 



Underlying 
fundamentals 
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Underlying 
fundamentals 

Explanatory social 
sciences 
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Science 

Policy 
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that are based  

on experience, cultural preferences, history  
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Some other important water ideas 
 
 

Virtual water 
 

Water footprint 
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Embedded or virtual water 
 
It takes 1000 tonnes (m3) of water to produce a tonne of 
wheat.  
 
16000 tonnes to produce a tonne of beef. 
 
Importers of food ‘export’ their water footprint of the food 
imported  -  to the food exporter.  
 
And the impacts on the environmental services of water. 
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King's College London 

Water for domestic & 
industrial use in the 
world’s economies – 
BLUE/10% 

33 



King's College London 

Water for food for 
the world’s economies 
– BLUE & GREEN 90% 

34 
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Water is managed by farmers and other 
agents in food supply chains.   

 
These supply chains link farmers with  

– ag-industries that supply seeds, 
fertilizers, pesticides and equipment  

- food traders, the food manufacturers  
- food retailers & super-markets.  

 
90% of the water used by society is 

embedded in these food supply chains.  King's College London 36 



 
 
Water security - what does it mean? 
 
Is there enough water in the global system to meet 
the food demands of future populations? 
 
Who matters?  Agents in the food supply chain. 
 
What matters?  Rules and organisations in the food 
supply chain. 
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Agricultural water productivity 

Farmers manage all the inputs that together  

determine water productivity 
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Investing in Irrigation 

Irrigation 

Food price index 

World Bank lending 

for irrigation 
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    These trends are not understood 
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Will there be enough water? 
More people – 6.5 to 9 billion people by 2050 

 

More calories & more meat, fish, milk 

 

More food production – need to increase grain  

production by 2050 – 40%? 70%? 100%? 

 

More water for food – via sustainable 
intensification 

 

Pessimists are wrong but useful 

                      Optimists are right but dangerous? 
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Growth in Yields  

United States 
 

China 

Latin America 
 

Sub-Saharan Africa 

IPCC – yields in SSA will decline by 50% because of 
climate change 

It is possible to more than double yields in SSA  in 
spite of climate change. 
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Food supply value chains 
 

We need to understand them 
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Understanding the food supply value chain 
 
The supply chain is wholly in the private sector 
 
The market is value of water blind 
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Understanding the food supply value chain 
 
The supply chain is wholly in the private sector 
 
The market is value of water blind 
 
  

90 % 
In Food Supply Chain 

All Private Sector 
- 

Thinks it is a market. 
- 

But no water 
accounting rules 

- 
Water value & 

externalities blind  



Understanding the food supply value chain 
 
The supply chain is wholly in the private sector 
 
The market is value of water blind 
 
  

90 % 
Food Supply Chain 

Thinks it is a market. 
- 

But no water 
accounting rules 

- 
All Private Sector 

- 
Water value & 

Externalities blind  

   10%  
90 % in Public Sector 

Tariffs common 
Increasingly regulated & 

re-used 



Who will save the  
world? 
 
Farmers 
Accountants 
Optimists 
 
 
Thank you 
 
ta1@soas.ac.uk 
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Political, market, environmental contexts of solutions 
 
Political 
Remedy consequences of cheap food policies –  
      of .GOV & .COM alliance to satisfy voters and consumers 
Social 
Inform consumers on waste & food choice (obesity – human health) 
Market 
The private sector agents in the food supply chain have the potential 
to link consumers and farmers and are shaping to do it 
The water and food sectors need to rethink accounting standards  
Environmental 
Remedy blue water scarcity hotspots – environmental health 
Research 
Invest in agricultural science investment – public and private 
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http://www.dni.gov/files/documents/Special%20Report_ICA%20Global%20Water%20Security.pdf 


