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In key ways the next 20 years are 
already determined 

The global community will have to 

contend with a number of significant 

challenges 

Urbanisation: 2010 first year 

urban population exceeded the 

rural population ~55% 2025 

Climate change: GHG now in 

the atmosphere will drive 

changes up to 2030. 

Population increase: 

An extra billion people 

by 2025  

Consumption will increase 

with prosperity 

And the Medium-term?



Climate change impact on small-

holder farmers in developing areas

• Countries close to the equator will suffer declines in 
productivity. 

– heavily depend on agriculture

– already warm environment 

– lack of infrastructure to adapt to changes

– lack of capital to invest in innovation adaptation

• Commodity prices will increase due to the reduction in 
production.

• Higher commodity prices would increase farm revenue, 
but hurt poor farmers who consume more than they 
produce.

– Quantity demanded for food and other farm output 
falls little when price rises



	Mekonnen and Hoekstra, Sci Adv 2016.Causes:

• Low natural availability.

• Population density; Irrigation

• Use and availability out of phase

Ganges basin India, Limpopo basin Southern Africa

Consequences:

• Decreased river flows (Colorado, Yellow)

• Declining ground water and lake levels (Aral Sea, Chad Lake)

• Increased salinization, decreased land subsistence, biodiversity loss

• Reduced agricultural productivity  (6% by 2080)

Annual  average monthly blue  water scarcity  Period: 1996–

2005.

Agriculture under stress



The problem of climate change 

goes beyond drought

• Drought

• Less reliable precip.

• Heat

• Floods, storms

• Cold 

• Pests and Disease

• Nitrogen fixation
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Overuse and uneven availability



Needs to be climate smart:

• Increased productivity per unit land, labor, 
capital—plus decreased emissions intensity

• Reduces risk, including climate risk

• Co-adaptation through biomass/org. matter

• Resource-use efficiency

• Efficient, prudent use of inputs

• Technologies—diverse and available

• Resource management practices

• Information intensive

Sustainable Intensification



Envisioning the future:  CA, diversification, + PA = 

CSISA research platform @ CSSRI, Karnal, India 

11% Crop Yield

Increase 

32% Profitability

Increase 
71% Irrigation

Decrease

46% Energy

Decrease



Heat Tolerant Maize in South Asia – CIMMYT, Purdue, NARS from India, Nepal, 

Bangladesh, Pakistan, Pioneer and 10 other seed companies

Commercial cultivar HTMA products

Heat tolerant hybrids released:

• More than 700 heat tolerant hybrids under 

testing

• 17 hybrids that outperform the best 

commercial varieties…achieved in 3 years!

• Unanticipated outcome: some varieties 

preferred by women farmers.

Drought-tolerant maize for Africa
• Redirection of plant “resources” toward ear 

development

• Variable/deeper root depth

• Shifting soil water uptake

• Shifting to earlier maturity (drought 

“avoidance”)

Successful public-private partnership

• Private company partners increased from 3 

to 11 in Asia, 160 hybrids released in 

Africa.

Cereals: Climate Resilient Research and Impacts
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Intensification vs. Extensification



Credit: Documentation Center of Cambodia (DC-Cam) /Makara Ouch

Still needed: Smallholder 

Irrigation, Mechanization 



Major opportunities for CSA…and profit!

• Input market—resource use efficiency

• Irrigation innovation/efficiency

• Risk-spreading/service provision on 

capitalization

• Reduce postharvest losses

• Market efficiency—better information for 

farmers

• Drying/processing innovations

• Streamline trade to reduce transit times

CSA spanning value 

chains



Thank you!
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Climate Smart Agriculture

WHY NOW? 
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YOU HAVE A ROLE TO PLAY 
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https://pages.usaid.gov/E3/GCC/

climate-risk-management 

https://pages.usaid.gov/E3/GCC/climate-risk-management
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So what does that mean for me 

now?



Value Chains method most at risk 

Maize systems

Higher Temperatures regimes (especially around flowering)

Higher water stress-droughts, increase rains and floods

Increase in soils salinity (semi-arid irrigated lands)

Changing weather patterns (later or earlier rains, bi-modal or mono-modal) 

traditional  varieties may not work anymore, 

Increases in diseases and pests



Value Chain Marketing Infrastructure 

Increase of Natural Disasters-floods, hurricanes, 

cyclones, typhoons, fire causing damage to roads, 

bridges, dikes, irrigation, ponds, ports, electrical grid and 

buildings.  

Increase pest damage in storage. 

Increase problems with geographical sourcing of raw 

materials 



Assessing your programs, projects and 

activities 

How? 



AVAILABILITY OF FOOD 

○ crop and livestock productivity, food location and trade?

costs of inputs, the ability to store and transport food, and 

other aspects of access to markets?

○ risks to smallholder producer incomes associated with 

productive enterprise?

○ over what timeframe and with what level of confidence 

and potential impact?



AVAILABILITY CONT

For example, is increased temperature expected to significantly 

alter productivity? Are changes in rainfall predictability, 

distribution or absolute quantity expected to significantly 

influence productivity directly or indirectly? Salt intrusion? 

Disease outbreaks, including pathogens and insects?

Impacts could be direct (e.g., drought effects on rainfed crops) 

or indirect (e.g., temperature/rainfall effects on disease 

outbreaks).

I



ACCESS

• Are climate change predictions likely to significantly impact 

the affordability and allocation of available food? Over what 

timeframe and with what level of confidence and potential 

impact, especially as related to nutrition and stunting?

Are there gender considerations for answering these questions? 

Can we anticipate nutrient needs of pregnant and lactating 

women under these conditions? Is the availability of dietary 

diversity likey to decrease? 



UTILIZATION OF FOOD NUTRIENTS 

• Are climate change predictions likely to significantly 

influence utilization of food? Over what timeframe? Do these 

risks vary by gender?

• Utilization can include food safety, water and sanitation 

concerns and an ability to prepare food. What gender 

considerations are needed for addressing these components?



STABILITY 

What level of risk do predictions of natural 

disasters (e.g., flooding, drought) and weather 

variability pose for ability to obtain food over 

time?

Is climate change expected to significantly impact 

food prices and markets? What is the timeframe?



WATER
1) Changing rainfall regimes will impact almost every 

stage along the agricultural value chains, from planting 

to harvesting to market transportation

2) Groundwater and rainfall supply may diminished 

severely in certain areas reducing the potential for 

productive irrigated crops, much less rainfed crops

3) Salt water intrusion (and soil salinisation) can make 

areas/water unsuitable for agriculture. 

4) Permanent flooding  or waterlogging
5) Increase competition for water user (irrigation, potable 

water, livestock, processing)



SEED & SPECIES VARIETY 

1) Seed varieties currently in use may fail if they are not 

adapted to or modified to be drought, flood, temperature-

resilient

2)  Seed varieties and animal/fish species that already 

have greater drought, flood or temperature resilience 

might exit but be underutilized, food security risk 

exacerbated by climate change impacts

3) Species migration to more suitable conditions (e.g. 

coffee into higher elevations)   



PEST & DISEASES 

1) Increase temperature combined with changing rainfall 

patterns will exacerbate known pests & diseases for 

crops/fisheries/livestock

2) Due to range changes caused by temperature, 

drought, flooding, or even sea level rise/changes in 

salinity, new pest & diseases may emerge in areas that 

are entirely unprepared
3) Land use change, often associated with expansion of 

cropland, has been demonstrated to increase the frequency 
of emerging diseases.



NUTRITION 
1)Dietary needs may change if stable yields decrease

2) Increase crop intensification usually means more labor input more 

calories required and usually women and children are effected more 

(women’s workload increases and child care decreases-less time for 

caring and feeding children) likewise out migration by men because of CC 

adversely affects women and children nutrition

3)Given no compensating compensation adaptation, CC is expected to lead 

to fewer calories per person in many areas of the world reversing 

expected gains over the next 30 years and resulting in fewer calories in 

the year 2000.
4) Stressed animals produce less milk, eggs and meat thus effecting diet diversity 



WHAT TO DO ABOUT CLIMATE 

CHANGE?



• Guidance will be coming out soon

• Contact BFS/CSI/CSA Team 

• TDYs

• CSA Tools

• CSA Course USAID University and Online course 

• Mechanism (what do you want?) 

(Parentheses Under Header)

ADDITIONAL RESOURCES



www.feedthefuture.gov


