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Definitions

Acute food insecurity is any manifestation of food insecurity at a specific point 
in time of a severity that threatens lives, livelihoods or both, regardless of the 
causes, context or duration. These acute states are highly susceptible to 
change and can manifest in a population within a short amount of time, as a 
result of sudden changes or shocks that negatively impact on the 
determinants of food insecurity and malnutrition (IPC, 2019).

Climate change is the long-term trend in weather, generally over decades or 
centuries. This includes long-term trends in the average climate (such as 
annual average temperature or precipitation) or trends in climate extremes 
(such as the frequency of intense rainfall events. (cf. IPCC, 2007).

According to the FAO, food security exists when all people at all times 
have physical, social and economic access to sufficient, safe and 
nutritious food to meet their dietary needs and food preferences
for an active and health life.”



Definitions

“Resilience” is the ability of a system and its component parts to anticipate, absorb, 

accommodate or recover from the effects of a hazardous event in a timely and 

efficient manner, including through ensuring the preservation, restoration or 

improvement of its essential basic structures and functions (IPCC, 2012).

“Adaptive capacity”, the capacity of a system to adapt in order to be less vulnerable, is a dynamic 

notion. It is shaped by the interaction of environmental, social, cultural, political and economic 

forces that determine vulnerability through exposures and sensitivities, and the way the system’s 

components are internally reacting to shocks. In fact, it has two dimensions: adaptive capacity to 

shocks (coping ability) and adaptive capacity to change. The first dimension is related to the 

coping ability (absorption of the shock), the second dimension is related to time (adaptability, 

management capacity). Adaptations are manifestations of adaptive capacity (Smit and Wandel, 

2006).

“Vulnerability” is the propensity or predisposition to be adversely affected (IPCC, 2012). It is a 

dynamic concept, varying across temporal and spatial scales and depends on economic, social, 

geographic, demographic, cultural, institutional, governance and environmental factors. 

Measuring vulnerability is complex as it needs to be considered across various dimensions.



WHY SHOULD WE BE CONCERNED ABOUT CLIMATE

CHANGE , AGRICULTURE AND FOOD SECURITY?

• Multiple severe impacts are likely to result from climate change.

• Agriculture is highly sensitive to variability and change in climate 
and markets/price.

• A large percentage of the population depends directly on rain fed 
agriculture and natural resources.

• There are already high rates of land degradation (erosion and 
declining soil fertility, increasing water scarcity and loss of 
biodiversity) and sensitivity to climate variability.

• There are already low yields and high post-harvest losses due to 
poor land management practices.

• Natural resources and ecosystems including drylands, mountains, 
rainforests, and wetlands are already fragile.



CLIMATE AFFECTS LAND USE 
(AGRICULTURE) EVENTUALLY ECONOMIC 

GROWTH



 Agriculture, climate change, food security and poverty reduction are 
inextricably linked. 

 As the world population grows to a projected 9 billion by 2050, agricultural 
production must also increase by an estimated 70 percent according to FAO. 

 Climate volatility, more frequent extreme weather events and temperature 
changes increasingly threaten the viability of agriculture sector and rural 
infrastructure throughout the world. 

 Globally, agriculture directly accounts for 13.5 % of greenhouse gas emissions 
and indirectly for another 17% due to deforestation and land-use change.

 The sector holds a large mitigation potential, mainly through reduced 
deforestation, soil management and increased productivity. 

 Agriculture is therefore part of the problem and part of the 
solution to Climate Change.

OVERVIEW: CLIMATE CHANGE AND AGRICULTURE



Global Agricultural Contribution to GHG 

Source: IPCC (2014); Exit based on global emissions from 2010. Details about the sources included in these 

estimates can be found in the Contribution of Working Group III to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change

https://www.ipcc.ch/report/ar5/wg3/
https://www.epa.gov/home/exit-epa
https://www.ipcc.ch/report/ar5/wg3/


OVERVIEW: SUB SAHARAN AFRICA

• African countries are particularly vulnerable to climate change because of 

their dependence on rainfed agriculture, high levels of poverty, low levels of 

human and physical capital, and poor infrastructure.

• The negative effects of climate change on crop production are especially 

pronounced in Sub-Saharan Africa, as the agriculture sector accounts for a 

large share of GDP, export earnings, and employment in most African 

countries. Furthermore, the vast majority of the poor reside in rural areas 

and depend on agriculture for their livelihoods. 

• Crop model outputs indicates that in 2050, average rice, wheat, and maize 

yields will decline by up to 14 percent, 22 percent, and 5 percent, respectively, 

as a result of climate change.



• Irrigation water supply reliability, the ratio of water consumption 
to requirements, is expected to worsen in Sub-Saharan Africa due 
to climate change.

• Without climate change, calorie availability is expected to increase 
in Sub-Saharan Africa between 2000 and 2050. With climate 
change, however, food availability in the region will average 500 
calories less per person in 2050, a 21 percent decline.

• In a no-climate change scenario, only Sub-Saharan Africa will 
experience an increase in the number of malnourished children 
between 2000 and 2050, from 33 to 42 million. Climate change 
will further increase this number by over 10 million, resulting in 52 
million malnourished children in 2050

OVERVIEW: SUB SAHARAN AFRICA 
(contd)



Source: compiled from IPCC, 2007, for the 

FAO-Adapt, 2011

OVERVIEW OF SELECTED POSSIBLE 
IMPACTS OF CLIMATE CHANGE FOR AFRICA





Eastern Africa - Observed climate trends 
- Temperature
• Near surface temperatures have increased by 0.5°C or more during the 

last 50 to 100 years over most parts of africa, with minimum 
temperatures warming more rapidly than maximum temperatures 
(Hulme et Al., 2001;Jones and Moberg, 2003; Kruger and Shongwe, 
2004; Schreck and Semazzi, 2004; New et al., 2006; IPCC, 2007; 
Rosenzweig et al., 2007; Trenberth et al., 2007; Christy et al., 2009; 
Collins 2011; Grab and Craparo,2011; Hoffman et al., 2011; Mohamed, 
2011; Stern et al., 2011; Funk et al., 2012; Nicholson et al., 2013). 

• The Equatorial and Southern parts of eastern Africa have experienced 
a significant increase in temperature since the beginning of the 
early1980s (Anyah and Qiu, 2012). Similarly, recent reports from the 
famine early warning systems network (FEWS NET) indicate that 
there has been an increase in seasonal mean temperature in many 
areas of Ethiopia, Kenya, South Sudan, and Uganda over the last 50 
years (Funket al., 2011, 2012). In addition, warming of the near 
surface temperature and an increase in the frequency of extreme warm 
events has been observed for countries bordering the Western Indian 
ocean between1961 and 2008 (Vincent et al., 2011b)



Eastern Africa- Observed climate trends -
Precipitation

• Most areas of the African continent lack sufficient
observational data to draw conclusions about trends in annual
precipitation over the past century. In addition, in many
regions of the continent discrepancies exist between different
observed precipitation data sets (Nikulin et al., 2012; Sylla et
al., 2012)

• Precipitation in Eastern Africa shows a high degree of
temporal and spatial variability dominated by a variety of
physical processes (Roselland Holmer, 2007; Hession and
Moore, 2011).

• Williams and Funk (2011)and Funk et al. (2008) indicate that
over the last 3 decades rainfall has decreased over eastern
Africa between March and May/June.



Eastern Africa - Projected climate -
Precipitation
• The suggested physical link to the decrease in rainfall is rapid 

warming of the Indian Ocean, which causes an increase in 
convection and precipitation over   the   tropical   Indian   
Ocean   and   thus   contributes   to   increased subsidence over 
eastern Africa and a decrease in rainfall during March to 
May/June (Funk et al., 2008; Williams and Funk, 2011). 

• An assessment of 12 CMIP3 GCMs over Eastern Africa 
suggests that by the end of the 21st century there will be a 
wetter climate with more intense wet seasons and less severe 
droughts during October-November-December (OND) and 
March-April-May (MAM) (WGI AR5 section 14.8.7)



CLIMATE CHANGE PROJECTIONS–
AFRICA, EAST AFRICA

• There is low confidence in projected increases of heavy 
precipitation over most of Africa except over East Africa, where 
there is a high confidence in a projected increase in heavy 
precipitation (Seneviratne et al., 2012).



Trends in the mean annual temperature anomalies (°C) over Africa for 1950-2018 period. 
Data source: http://iridl.ldeo.columbia.edu/SOURCES/.NOAA/.NCEP/.CPC/.GHCN_CAMS/.gridded/.deg0p5/.temp/ 



FRAMEWORK FOR POSSIBLE PATHWAYS TO 

NUTRITIONAL STATUS



RISKS OF CLIMATE CHANGE TO 
AGRICULTURE & FOOD SECURITY

• Four out of the eight key risks identified by IPCC AR5
have close relations with or direct consequences to food
security:

• Loss of rural livelihoods and income

• Loss of marine and coastal ecosystems, and
livelihoods

• Loss of terrestrial and inland water ecosystems,
and livelihoods

• Food insecurity and breakdown of food systems



Source: FAO, 2015

A range of physical, biological and 

biophysical impacts bear on 

ecosystems and agro-ecosystems, 

translating into impacts on 

agricultural production. This has 

quantity, quality and price effects, 

with impacts on the income of 

farm households and on 

purchasing power of non-farm 

households. All four dimensions of 

food security and nutrition are 

impacted by these effects.

LINKAGES CLIMATE CHANGE-
AGRICULTURE- FOOD 
SECURITY





FOOD SECURITY DIMENSION AND 
CONSEQUENCES OF CLIMATE CHANGE



IMPACTS ON FOOD AVAILABILITY 
COMPONENT 
The food availability dimension of food security encompasses issues of 
global and regional food supply, and asks the basic question: can we 
physically produce enough food to feed our population?

This so-called Green Revolution allows the world today to produce 170% 

more cereals on just 8% more cropped area than 50 years ago

Global level this productivity growth has more than kept pace with the large 

observed increases in population, and global per capita cereal production 

currently stands at almost exactly 1 kg/person/day – or more than enough, 

on average, to feed everyone on the planet.

African cereal yields have grown at less the half the Asian rate, and despite 

an 80% increase in the amount of cropped area on the continent, total cereal 

production has not kept pace with population growth.

So how might climate change affect global and regional food supply? 

Climate change will have potentially large effects on both agricultural yields 

and potential cropped area, with global trade acting as a potential buffer 

when countries trade and when climate shocks are not uniform across 

space.



Projected changes in Sub-Saharan African crop yields due to 
climate change, 2050

Source: IFPRI RESEARCH BRIEF, 2010



CLIMATE CHANGE

Source: IFPRI 2018
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PROJECTED 2050 GLOBAL MAIZE YIELDS WITHOUT 
ADAPTATION



IMPACT OF CLIMATE ON ACCESS 
COMPONENT

• Food access refers to the ability of an individual to acquire food, either 
through its production or its purchase.

• Farmers access to food is secure if they command sufficient amounts of 
“entitlements” (factors of production) to produce enough food.

• Non farm households, access to food is a function of incomes and prices 
– how much money one has to spend on food, and how much the food 
costs.

• Effects of climate change on food access for a given household therefore 
requires addressing the role of climate change in relation to four basic 
questions: how households earn their income, the nature of their 
exposure to food prices, how well integrated their local food markets are 
with global markets, and their broader longer-run prospects for livelihood 
improvement.



Source: (Davis et al. 2007 in Burke and Lobell, 2010, pg. 22) Percentage of 
rural household income derived from agricultural sources, by income quintile 
for selected countries. Black = on-farm income; dark grey = agricultural wage 
income; light grey = off-farm income; white = transfer income/other. For 
instance, the poorest 20% of rural Ghanian households derive about 80% of 
their income from farm activities

EXAMPLE/ILLUSTRATION:  COUNTRY 
HOUSEHOLDS BY INCOME SOURCES



EXAMPLE 2: FOOD EXPENDITURE AS A % 
OF TOTAL H/HOLD EXPENDITURE

Source: (Burke and Lobell, 2010, pg. 24) Food expenditure as a percent of total 

household expenditure.



FOOD UTILIZATION AND CLIMATE 
CHANGE
• Food utilization component of food security relates to the nutritional 

aspects of food consumption.

• Food utilization requires satisfactory answers to three questions: does 
the food an individual eats contain all the energy, protein, and nutrients 
necessary to lead a healthy and productive life?

• Climate change exacerbates undernutrition through three causal 
pathways related to (or through combined effects on) food security, care 
practices and health.

• Quantifying the effects of climate change on undernutrition is a complex 
exercise, due to the multiple causal pathways leading to under nutrition. 

• However recent studies suggest that climate extremes such as floods and 
droughts might have a negative impact on nutrition outcomes.

• Climate change can also increase the incidence of diseases, such as 
malaria, thereby increasing the caloric requirements of affected 
populations and reducing the body’s absorption and utilization of 
essential nutrients, effectively increasing overall nutritional needs.



Answers to poor food availability, access 
and utilization by Sub Saharan Africa

• Even without climate change, SSA remains the most food-deprived 
region worldwide and the only one with projected increases in 
childhood malnutrition despite recent increases in economic 
prosperity and gross domestic product, which were generated through 
agriculture. 

• Compared with historic climate records, climate change will cause 
shifts in yield and area growth and increased food prices, thereby 
lowering food affordability, reducing calorie availability, and 
increasing childhood malnutrition. 

• Cereal production growth in the region is projected to decline by 3.2 
percent as a result of climate change, with increased area expansion of 
2.1 percent partially compensating declines in yield growth of 4.6 
percent. 

• The most potent force for reducing malnutrition is raising food 
availability and rural incomes through increased agricultural 
productivity. Agricultural productivity enhancements will thus be 
critical in counteracting the adverse impacts of climate change in the 
region. 



OPTIONS FOR CLIMATE CHANGE 
ADAPTATION IN AGRICULTURE







TECHNOLOGIES, PRACTICES, APPROACHES
FOR BUILDING RESILIENT LIVELIHOODS



TECHNOLOGIES, PRACTICES, APPROACHES 
FOR BUILDING RESILIENT LIVELIHOODS



Research gaps (relevant to climate change, 
agriculture & food security)
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