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Entering into a warming world… 



Into a warming world… IPCC 2014 



Into a warmer and drier Mediterranean… 

Cramer et al 2018. Climate change and interconnected risks to sustainable development in the Mediterranean 



Agriculture contribution to climate change 
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Consequences are too unequal 



• Adaptative capacity 

index: 

– Economic capacity 

– Human and civic resources 

– Agricultural innovation 

• Tested on SRES scenarios 

 

Adaptative capacity is also unequal 
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How can agriculture deal with an uncertain 
future? 

Consistent distribution of risks 

and opportunities 

Iglesias et al. (2011) Looking into the 

future of… 

 Changes in land productivity under two scenarios 



How farmers deal with 
uncertainty? 



How farmers deal with uncertainty? 

Ongoing National project 
 
Adaptation to heat stress in 
the context of CC 
 
Spanish dairy sector: 
cows, sheep, goats 
 
Analysis of 50 Manchega 
farms adaptation measures 
and farmer concerns  



Perceived PAST 
impact of heat 
stress on farm 

Expected FUTURE 
impact of heat 
stress on farm 

Perceived severity 
of CLIMATE 

CHANGE 

ADAPTED FARM: 
Nº of adaptation 

measures 

0.45 

0.32 

0.12 
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Social confidence 
in sector agents 

+ 0.5 Breeders assotiation 
+0.5 Veterinarians 
+0.7 Sector magazines 
-0.5 Media 
-0.3 Agriculture companies 
-0.4 Ecologist 
-0.4 Animalist 

-0.22 

General social 
confidence 

0.25 

0.15 

+ Administration  
+ Science 

How farmers deal with uncertainty? 
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LCA y proximity products 

UK 

España 

Nueva 
Zelanda 

Brasil 



 

Reduce meat consumption and intensify systems? 



FAO report 2006 

Ganadería: 7100 Tg CO2eq y-1 

Transporte: 5656 Tg CO2eq y-1 

18% of total GHG 
 

• Land use and degradation 

• Food production for feed 

• Animal production 

• Manure management 

• Processing and transport 



Global warming potential (IPCC, 2007) 

Dióxido de carbono (CO2) -> 1 / Metano (CH4) ->25 / Óxido nitroso (N2O) -> 298 

-> FAO, 2006 -18% -> WWI  51% 



Dual trend in animal production 

Areas with favorable 
agroecological and maket 

conditions  

Intensification, specializations and industrialization 

-Disconected form the territory 

-Focus on production of market 

goods 



Remote areas and/or harsh 
agroecological conditions 

Marginalization and abandoment 

Linked to the territory 
 

Multifunctional animal production 
 

Public goods and ecosystem 
services 

Dual trend in animal production 



Livestock and Ecosystem Services 



Greenhouse gases from livestock 

• Intensive systems are more “efficient” but… 

• ¿what about the rest of ecosystems services? 

 

 

 

 

 

 

Ripoll-Bosch et al, 2013 



¿What about the rest of ES? 

ES value as a function of PAC agri-
environmental payment 
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• Considerable potential for 

improving societal support for 

adaptation policies  

 

• Economic losses and low CC 

concern are key barriers 

 

• Need of extension, education 

and farmer economic support 

117 people (incl. rice farmers) 
 in Sevilla 



Innovation 

introduced in 

the last 10 years

They have 

always done it

Have not 

implement it

Will 

implement it 

soon

Artifitial shade 9% 33% 58% 17%

Natural shade 5% 30% 65% 11%

Fans 26% 5% 70% 7%

Aspersión/pulverización 7% 2% 91% 5%

Humidificadores 2% 0% 98% 9%

Air Conditioning 5% 0% 95% 3%

Water distribution 28% 44% 28% 67%

Water temperature 2% 21% 77% 6%

Adjustment milking hours 19% 67% 14% 0%

Adjustment grazing hours 12% 44% 44% 0%

Lower animal density 9% 28% 63% 0%

Diet modification 9% 26% 65% 0%

Improvement in cleaning 7% 53% 40% 13%

Breeding 0% 2% 98% 2%

Adjustment birthing dates 7% 40% 53% 0%
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Sheep dairy farmers self-motivated adaptation to CC 



Sheep dairy farmers resons for not using adaptation 
actions 

Too expensive

Modify farm 

management 

It cannot be 

applied It won´t work

Haven´t heard 

about it

Artifitial shade 21% 8% 38% 13% 4%

Natural shade 0% 11% 70% 7% 0%

Fans 63% 3% 17% 7% 3%

Aspersión/pulverización 58% 0% 13% 16% 8%

Humidificadores 49% 5% 14% 9% 14%

Air Conditioning 79% 0% 8% 8% 3%

Water distribution 0% 0% 25% 8% 0%

Water temperature 26% 0% 42% 19% 6%

Adjustment milking hours 0% 17% 67% 17% 0%

Adjustment grazing hours 0% 42% 37% 21% 0%

Lower animal density 0% 28% 48% 20% 4%

Diet modification 0% 20% 28% 40% 12%

Improvement in cleaning 0% 25% 31% 25% 6%

Breeding 2% 2% 17% 24% 51%

Adjustment birthing dates 13% 43% 30% 13% 0%
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Move beyond the dichotomy 

agriculture-conservation 

Points of covergence: 

a) Strengthen transparency,  

participation, and cooperation 

b) Improve extension 

c) Increase added value  

d) Improved commercialization 



• Consequences are too unequal 

• Uncertainty 

• Deciding on the solutions that are appropriate 

• Recognize farmers barriers for action implementation  

To wrap up 
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