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The energy, water and food nexus 



Agricultural Value Chain 

PRODUCTIVITY 
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NATURAL RESOURCES 
MANAGEMENT 

GOVERMENT AND 
PUBLIC POLICY 

• Universities 
• Research centres 

(Public/private) 
• Farmers 
• Extension agents 
• Suppliers 

• National/ Local 
governments 

• Agencies 
• Long-term programs 

CONSUMPTION/ 
COMMERCIALIZATION 

• Soil & Water 
• Energy 
• Land 



MEAL?  

• Support agricultural 
decision making for: 
– Farmers 

– Extension agents 

– Local value chain actors 

• Monitor and evaluate 
activities for investors 

• Measure innovation, 
sustainability and long-
term impacts 

• Be sure that we learn, 
incorporate and change! 

Field Level 

Regional 
/farming 

systems level 

Landscape level 



Go digital 



Multidimensional MEAL 
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Difficulty 

Descriptive 
Analytics 

Diagnostic 
Analytics 

Reflective 
analytics 

Predictive 
analytics 

Prescriptive 
analytics 

What 
happened? 

Why did it 
happened? 

What do we 
want to 
happen? 

What will 
happen? 

How can we 
make it 

happen? 

*Adapted from Gartner (2015). 



Data gathering: Crowdsourcing 

 

• Bitácora Electrónica de 

Campo 

• GeoODK 

• Fuentes secundarias: EMAs, 

análsis de suelos, etc. 

• Herramienta de monitoreo de 

datos: Visualización en tiempo 

real 



Innovation Networks 

En colaboración con la Universidad de Chapingo (México) 



M&E4L  SDG 



Predictive analytics for small holder farmers 



Uber for tractors 

 9 Centrals active 
 5 Hubs/Regions 
 Different 

technological 
packages 

 Impact assessment 



Sensor technologies 
 

     Diagnostic tools for fertilization 

optimization 

 

    

In collaboration with   
Universidad Estatal de Oklahoma 



Valles del  

Yaqui y Mayo 

Valle de Mexicali 

Guanajuato 

Valle del Fuerte 



High-throughput phenotyping for Tar 
Spot Complex (TSC) 

• One of the most important disease of 
maize in tropical areas  

• Phenotyping for TSC is mostly conducted 
by visual observations by 
breeders/pathologists 
• Depends on personal experience 

and results may vary due 
subjectiveness 



High-throughput 
phenotyping 

CIMMYT’s Agua Fria experimental station 

• MultiSpectral (550, 660, 
735, 790 nm) images – 6 
cm/pixel 

• Thermal images – 12 
cm/pixel 
 



Figure 1: UAV-based methodology for identification of CA practices and impacts 
 



The survey collects detailed information on:  
• CA practices taken up, on-farm labour and input (seed, fertilizer, herbicides) allocations, 

CA implementation histories, CA programme participation (input support), CA impacts 
on labour hiring and crop residue management practices (carrying and burning), as well 
as farmer motivations and views on the (dis)advantages of CA.  

UAV-flight and farm household survey areas, in Central Malawi 
 



GreenSat 

http://www.cmgs.gob.mx:8080/ddr/ndvi.aspx 

GreenSat using Spot 6 y 7 
for impact in collaboration with SIAP 

https://mail.siap.gob.mx/owa/redir.aspx?C=e8a7c0d048ce49c98a985f6bbae08079&URL=http://www.cmgs.gob.mx:8080/ddr/ndvi.aspx


http://www.cmgs.gob.mx:89/GreenSat/ 
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Thank you 

for your 

interest! 
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