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Water Saving Technology:  

The economic analysis suggests that the economic rent 

to land and water resources per irrigated Ha is lower in 

Souss Massa than in Tadla Azilal region. Rents to      

surface water per Ha in irrigated crops rises be almost 

300 percent in Souss Massa, as does the shadow price 

of water, while ground water rent   rises by only 7%

(compared to 4 percent in Tadla Azilal). Policy         

emphasis should be given to new water saving         

technologies in the Souss Massa region to reduce   

pressures on water as a more  limiting factor to        

expanding production of irrigated crops.  

Aquifer as a Buffer Stock: 

The surface water shortage decreased land rents, but  

increased water rents. The Souss Massa aquifer served 

as a buffer for the first 5 to 8 years of the drought          

simulation, increasing the depth to the water table.    

After about ten years, withdrawals were largely un-

changed from base withdrawals. These results suggest 

the aquifer can only be relied upon for replacing surface 

water in the short run. Subsidies to ground water   

pumping will speed up the increase in the depth of the 

water table that is unlikely to be sustainable in the  

longer run without subsidies.  

Water Productivity:  

In the case of cereals and pulses the average annual gain 

(2011 to 2040) in value added per Ha was higher than 

for Tadla Azilal. The differences in water table depth 

between the two regions link to features of the aquifers. 

Another type of technological change would be to      

decrease the “importance” of water in crop production 

for the same amount of value added as the base        

solution. This type of  technological change will lower 

the shadow  

value of water and lessen the depth of the water table   

relative to base.  

The Temporal Rate of Ground Water Withdrawal: 

Farmers do not take into account that their individual 

withdrawal of water has an effect on the depth of the 

aquifer. This leads to “over extract” water in early years 

and under extract ground water in later years.  A policy 

implication is that public authority or a farmers’ water 

association might be delegated with convincing farmers 

of this possible consequence of their behavior.     

Changing behavior would likely serve to conserve the 

profitable extraction of ground water over a longer   

period of time and insure to buffer periodic if not long-
term trends in surface water declines. 

 

Group Picture taken during the second conference: Results of 

Economic Analysis of Water Ecosystem in Morocco with focus 

on Tadla and Souss-Massa,  Ifrane 26-27 October 2015 

UNIVERSITY OF MINNESOTA 



BACKGROUND 

"Mainstreaming Ecosystem Services into Country's   

Sectors and Macroeconomic Policies and Program" is a 

sub component (project) of the project entitled 

"Strengthening Ecosystems and  Development Linkages 

through Innovative Economic Approaches for Green 

Growth" of the Ecosystem Services and Economics unit 

in the UNEP.  
 

PURPOSE 

This project funded by the UNEP aims to build  national 

capacity to integrate ecosystem services considerations 

into country's sectors and macroeconomic policies and 

program in line with the Millennium Development 

Goals 1 and 7. 

It is collaboration between the University of Al       

Akhawayn, the University of Minnesota and the UNEP 

to undertake pilot studies to address the limited attention 

given by decision makers to concerning the             

mainstreaming of water ecosystems. For this purpose, 

the study will focus on three main regions: Souss-Massa 

(water deficit region), Tadla Azilal (water rich region) 

and the rest of Morocco as third region.  

 

RESULTS AND POLICY IMPLICATIONS 

Decreasing Water Intensity  

The crop technology is more land and water intensive in 

Tadla Azilal than in Souss Massa. Thus, the farming 

methods are more reliant on land and water resources, 

relative to labor and capital, in Tadla Azilal compared to 

Souss-Massa region.  The technology farmers employ in 

Souss Massa is more water saving. Policy implication is 

for public authorities and private organizations to help 

farmers find those crop production technologies that 

save water.  
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Substituting Capital for Water 

The substitution of cheaper capital for labor and water 

over time lowers production costs, while increasing the 

productivity of land and water. Policy implication needs 

to place less pressure on the costs (lower cost banking 

and credit market structures) farmers face in            

substituting capital for other resources and to           

encourage farmers to new farming methods that make 

substitution more profitable. 

Reallocation of Surface Water 

Cereals and pulses are often viewed as important to 

food security considerations. At the same time, this crop 

category is a relatively intensive water user. The use of 

ground water to produce fruits and  vegetables, places 

pressures on cereal and pulses producers since fruit and 

vegetable draw more  heavily on ground water causing 

water’s shadow price to rise. Food security might be  

better achieved by a policy that decreases the amount of 

surface water assigned to produce cereals and          

increases the amount assigned to more competitive 

crops like fruits and vegetables.  
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