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Population growth: 9.7 
billion by 2050 (United 

Nations,2015) 

Challenge of food 
security  

 

Increasing agricultural 
production to meet food 

demand  (Petersen et 
al.,2015) 

 

Population 
growth  

Challenge 
of food 
security  

Increasing 
agricultural 
production  

 Environmental capital is 
heavily affected (Robinson 

et al., 2015) 

Dryland  areas  

Intensification  
with rational use of 
natural resources  
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Produce enough to satisfy 
agricultural  food needs  Preserving natural resources 

(water, soil) that are in 
continuous degradation 
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Trade-off  

Sustainable use of natural resources 
(Garnett et al. 2013).  
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Identify levers for a sustainable use of natural resources  

Characterization of current farming systems 
diversity, their productivity and their efficiency in 

the use of natural resources  

Sustainable use of natural resources 
(Garnett et al. 2013).  



18/07/2016 4 

 The plain of Saïs spreads over an area of 2200 km2;  

 

 known for the richness and diversity of its agriculture; 

 

 Data were collected from 287 farmers during the 2013/2014 

cropping season; 

 

 The analysis focuses on six crops: Wheat, barley, faba bean, 
chickpea, onion and potato. 
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Case study : The plains of Saïs, Morocco 

 Materials and Method    

Step 2:  Cross analysis based on farm 

efficiency analysis 

Technical efficiency at farm scale, based  

on the Data Envelopment Analysis 

Cross analysis depending on : Farm 

income inputs, energy, total inputs cost 

Data collection for farm household 

composed of three components : 

structural, economic, and 

consumption data 

Farm typology  based on clustering 

analysis : Principal Component 

Analysis (PCA) & Hierarchical 

Ascendant Classification  (HAC)  

Step 1: Characterization of farming 

systems based on farm clustering  
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Results and discussion 

 Table 1: Typical Farms according to the typology criteria, based 

on  the  clustering analysis  

Fig.1: Distribution of farms surveyed (n = 287) by 

classes of farms as a function of PC1 and PC2. 
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Step 1: Characterization of farming systems based on farm clustering  
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Fig.2: Cross analysis of farming systems, based on farm efficiency analysis- Peri-urban system, Predominantly  

vegetable- intensive farming 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

- Mixed cereals/ vegetables farming 

systems: the most efficient in term of 

farm income, inputs use, and energy; 

 

- Single vegetables farming 

systems: the least efficient and 

performing systems; 

 

- Mixed cereals/legumes/ vegetables 

farming systems: the intermediate 

systems which can improve 
efficiencies and farm income. 
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Step 2:  Cross analysis based on farm efficiency analysis 

Results and discussion 




